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1.0 OBJECTIVE 

AKRF Engineering, P.C. (AKRF) prepared this Stormwater Pollution Prevention Plan (SWPPP) in 
accordance with the following applicable rules, regulations and guidance documents: 

 New York State Department of Environmental Conservation (NYSDEC) Stormwater Pollutant 
Discharge Elimination System (SPDES) General Permit for Stormwater Discharges from 
Construction Activities Permit No. GP-0-10-001 (SPDES GP-0-10-001), see Appendix A; 

 New York State Stormwater Management Design Manual, dated August 2010 produced by the 
NYSDEC; 

 New York State Standards and Specifications for Erosion and Sediment Control, dated August 2005 
produced by NYSDEC;  

 Delaware River Basin Commission (DRBC) Special Protection Water (SPW) regulations. 

The objectives of this SWPPP are to: 

1. Demonstrate compliance with Town of Thompson Town Code. 

2. Outline Contractor responsibilities to maintain compliance with SPDES GP-0-10-001, including 
required inspections, maintenance, forms, and certifications. 

3. Outline measures to install, inspect, and maintain erosion and sediment control measures for the 
proposed project.  The objective of these measures is to eliminate or significantly minimize pollutant 
discharges to the adjacent surface water bodies during construction activities. 

4. Demonstrate that the post-construction water quality treatment practices as proposed are designed to 
capture and treat the stormwater runoff from the proposed project.  

5. Specify post-construction stormwater management structures on-site such that the proposed peak 
flows do not exceed the pre–development peak flows, thus providing channel protection, overbank 
flood control, and control of the peak discharge control from the extreme storm event. 

6. Incorporate green infrastructure techniques in order to replicate pre-development hydrology by 
maintaining pre-construction infiltration, peak runoff flow and discharge volume. 

7. Provide a long term inspection and maintenance plan that would ensure the long term operation of the 
proposed practices. 

8. Describe the measures that will be taken to comply with the requirements of the DRBC to maintain 
the high water quality of the Special Protection Waters of the Delaware River Basin. 

2.0 OWNER/APPLICANT’S RESPONSIBILITIES 

EPT Concord II, LLC, the “Owner/Applicant”, is responsible to ensure that the Contractor installs and 
maintains the erosion and sediment control measures in accordance with this SWPPP.  The 
Owner/Applicant is also responsible to ensure that the appropriate forms and certifications contained 
herein are completed prior to and throughout the duration of demolition and construction activities.  The 
Owner/Applicant shall keep a copy of this document, associated attachments, and any inspection reports 
generated on-site for the duration of the project and for a minimum of 5 years from the date that the site 
achieves final stabilization. During this time period it is the Owner/Applicant’s responsibility to conform 
to any changes or updates to the current regulations as they apply to the project. 
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The Owner/Applicant should ensure that the provisions of the SWPPP are implemented from the 
commencement of construction activity until all areas of disturbance have achieved final stabilization and 
the Notice of Termination (NOT) has been submitted to the appropriate NYSDEC office. 

The Owner/Applicant should maintain a copy of the General Permit (SPDES GP-0-10-001), Notice of 
Intent (NOI), NOI acknowledgement letter (see Appendix B), SWPPP, and Inspection Reports at the 
construction site until all disturbed areas have achieved final stabilization and the Notice of Termination 
has been submitted to the NYSDEC.  The documents must be maintained in a secure location, such as a 
project trailer, on-site construction office, or mailbox with lock; that is accessible during normal working 
hours to an individual performing a compliance inspection. 

3.0 CONTRACTOR’S RESPONSIBILITIES 

The Contractor is responsible for implementing this SWPPP and related project specifications and 
reviewing all forms, certifications, and contract drawings to become familiar with all aspects related to 
the SPDES GP-0-10-001.  The Contractor shall retain a signed copy of this SWPPP and all associated 
attachments on-site from the initiation of demolition and proposed construction activities to the date of 
final stabilization.  The Contractor is responsible for completing the certification prior to the 
commencement of demolition and proposed construction activities.  Each of the Subcontractors involved 
in the implementation of erosion and sediment control measures must also complete a certification.  The 
Contractor is responsible for each of the Subcontractors employed by the Contractor that are involved in 
the implementation of erosion and sediment controls or earthwork. 

It is the duty of the Contractor to properly install and maintain all erosion and sediment control measures 
on the site as per this SWPPP.  The Contractor shall also be responsible for the inspection of all erosion 
and sediment control measures for the proposed project by a “Trained Contractor” as per this SWPPP.  
Should the Owner, an owner’s representative, or any local authority having jurisdiction deem that the 
SWPPP or the Contractor’s implementation of the SWPPP proves to be ineffective in eliminating or 
significantly minimizing the pollutants or achieving the goals of the SPDES GP-0-10-001, the Contractor 
shall take any necessary action to conform to the objectives of the permit at no additional cost to the 
Owner. 

It is the duty of the Contractor to properly inspect and maintain all erosion and sediment control measures 
installed on the site as per this SWPPP.  Any revision to the SWPPP in design, demolition and 
construction activities, inspection, or maintenance shall be reflected by the Contractor in the on-site copy 
of the SWPPP in a timely manner.  At the beginning of this work, the Contractor must designate a 
qualified inspector.  The Contractor and its subconsultants are required to review the SWPPP and 
complete the certification forms in Appendix C.  The Contractor shall coordinate with the Construction 
Manager to ensure that all of the inspection requirements are in conformance with this SWPPP and the 
requirements of the SPDES GP-0-10-001.  Any revisions to the Contract Drawings found in Appendix F 
should be included in the same appendix as addendum.  On a weekly basis, copies of all inspection forms 
and maintenance records shall be organized and filed accordingly by the Contractor. 

4.0 PROJECT DESCRIPTION 

The project purpose is to redevelop and revitalize the site of the former Concord Resort in the Town of 
Thompson, Sullivan County, as envisioned and authorized by State, regional, and local economic 
development plans, into a thriving destination resort that serves to revitalize the economy and culture of 
the region, see Figure 1.   

The project sponsor, EPT Concord II, LLC (referred to as “EPT” or the “Applicant”) proposes to develop 
a master planned destination resort community (referred to as “EPT Concord Resort” on approximately 
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1,583 acres of land located on the site of the former Concord Resort in the Town of Thompson, Sullivan 
County, New York, see Figure 2.   

When complete, the EPT Concord Resort will include an 18-hole golf course, Casino Resort, harness 
horse racetrack, grandstand/showroom, simulcast facility, hotels, water park, an RV park, and an 
entertainment village with cinemas and supporting retail (the “Casino Resort”).  In addition, there will be 
a residential village with a mix of unit types including condos, apartments, townhouses and detached 
single family homes, a civic center, and an active adult residential community.  This mix of uses will be 
connected via a multi-use trail system with abundant open space. In total, the Resort is planned to have 
897 housing units, 1,800 hotel rooms, a 405,000 sq ft Casino, 903,000 sq ft of commercial space, and a 
35,000 sq ft Civic Center. 

The EPT Concord Resort components will be phased over an approximately 10-year horizon beginning 
with certain components of the Resort Core (the “Resort Core”), from which all additional components 
will flow. The development program of the EPT Concord Resort including the MRMI parcel will require 
infrastructure improvements including electric, telecommunications, water supply, stormwater, sanitary 
services, and site access. Although these improvements will specifically support the proposed 
development on the MRMI Site, they will also be designed to support future development phases of the 
EPT Concord Resort.  

This comprehensive SWPPP covers the following Roadway and Infrastructure Improvements phase of 
development, which together is referred to as the “Project Site”: 

 Roadway - The Applicant has elected to develop a proposed gateway to the EPT Concord Resort 
Access through the development of the “Resort Entry Road” which will be constructed west of 
Joyland Road (see Figure 2 for the Resort Entry Road or Infrastructure Right of Way layout). The 
Resort Entry Road will connect to the Exit 106 off-ramp at its intersection with Towner and 
CR173/Cimarron Road. From here, the road will convey traffic north before turning east to meet with 
a newly improved Joyland CR 173/Cimarron Road intersection. At this point, the Resort Entry Road 
will travel west for a short distance before curving to the north, passing to the west of the lake and 
then turning to the northeast after which it enters the MRMI Site before rejoining Joyland Road. In 
order to facilitate the construction of the Resort Entry Road, the Applicant has acquired several 
parcels to the west of Joyland Road and to the south of the MRMI Site.   

 Infrastructure - Water service will be constructed under Route 17 west of the Exit 106 interchange 
overpass and will follow the alignment of the Resort Entry Road. Water service will connect to 
existing Village of Monticello infrastructure located within East Broadway.  Sanitary sewer service 
will be provide within Thompsonville Road and will connect to the Town of Thompson Sewage 
Treatment Plant (STP) via an existing maintenance path and under Kiamesha Creek directly into the 
STP.  Electrical conduits and utility poles will also be constructed along the roadway to provide 
power and telecommunications to the MRMI facility. 

 

5.0 PRE-DEVELOPMENT CONDITIONS 

The Project Site is located in central Sullivan County, New York within the Town of Thompson. Towns 
and Villages surrounding Thompson include: Liberty, Fallsburg, Mamakating, Forestburgh, Lumberland 
and Bethel. The Project Site lies to the south and east of Kiamesha Lake in the northeast portion of the 
Town of Thompson. The EPT Concord Resort Site is generally bordered on the south by New York State 
Route 17 (NY Route 17), on the west by New York State Route 42 (NY Route 42), on the north by 
County Route 109 (CR 109 - Kiamesha Lake Road), and on the east by County Route 161 (CR-161 
Heiden Road). Figure 1 presents the Proposed Project Location.  
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5.1 Existing Geology & Soil Conditions 

Geologic maps indicate that the Project Site is underlain by bedrock of the Upper and Lower Walton 
formations of the West Fall Group.  This group characterizes the geology of the entire Neversink 
watershed, and largely consists of sedimentary rocks, including shale, sandstones, and conglomerate 
covered by glacial till. 

The majority of surface material covering bedrock in the Catskills is soil and glacial deposits. Glacial 
advancement during the Pleistocene Epoch eroded and reduced rock to various forms and sizes, 
subsequently depositing glacial till as the ice sheets melted and retreated.  Maps of unconsolidated 
deposits show that surficial geology within the Project Site consists of till and kame.  The kame 
occurs in a narrow north-south band that underlies the Kiamesha Creek valley east of Kiamesha 
Creek, and the till underlies the site’s higher elevation areas to the west. Characteristics of till include 
varying texture of clay, silt-clay, or boulder-clay, high impermeability, tendency to be sandy in areas 
underlain by gneiss or sandstone, varying depths, and potential instability on steep slopes.  Kame 
deposits are formed by glacial melt water flowing between a glacier and adjacent valley.  Kame is 
usually found along opposite sides of a glacial valley, as illustrated within the Project Site where 
kame deposits border the eastern portion of the site, east of Kiamesha Creek.  Kame is a coarse to fine 
gravel or sand that occurs in thicknesses of 10 to 30 meters. 

The following soils are found on the Project Site based on the United States Department of 
Agriculture (USDA) Natural Resource Conservation Service (NRCS) Soil Survey of Sullivan County, 
New York and the geotechnical investigations completed by Melick-Tully and Associates, P.C. 
(MTA). 

 Subsurface Investigation - Proposed Concord Resort Development, dated May 1, 2012. 

 Subsurface Investigation - Proposed Resort Entry Road, dated March 5, 2013. 

5.1.1 USDA Soil Description 

The NRCS identifies major classifications of soils that have similar characteristics 
(such as texture and drainage) into a series.  Within each series, soils differ in slope 
and other characteristics that affect their use.  On the basis of these differences, soil 
series are further divided into phases (soil map units).  Different soil phases exhibit 
variable water storage, erosion potential, and other characteristics that are important 
from a development perspective. 

The upper part of the Project Site consists mainly of Wellsboro and Wurtsboro Series 
soils which are gravelly loams with a perched water table of approximately 1.5 to 3 
feet below the surface.  The lower portion of the site consists of Scriba loams, 
Neversink and Alden soils, Wayland silt loam and Wurtsboro loam.  These soils 
generally have a perched water table of approximately 0.5 to 6 feet. 

Table 5-1 contains a complete list of the soil mapping units located within the study 
area and lists their primary characteristics.  The soil boundaries, as mapped by the 
NRCS Soils Survey of Sullivan County, are shown in Figures D-1 through D-6.  The 
majority of the soils are categorized as Hydrologic Group C or D soils which are 
typically indicative of comparatively slower soil permeability as compared to 
Hydrologic Group A or B soils.  The HSG for each soil type found within the pre- or 
post-development drainage areas is listed on Table 5-2. 
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Table 5-1
NRCS Soil Classification

Symbol Soil Series Name 
Depth to 
Bedrock Drainage Characteristics 

AoC 
Arnot-Oquage 
complex, 0-15% 
slopes, very rocky 

10-20 inches 

Drainage class: shallow and somewhat excessively drained to 
moderately well drained. 
Depth to water table: greater than 6 feet. 
Soil erodibility “K” factor: 0.17-0.24 
Permeability: 0.6-2.0 in/hr 
Hydrologic  group: C/D 

AoE 
Arnot-Oquage 
complex, 15-35% 
slopes, very rocky 

10-20 inches 

Drainage class: shallow and somewhat excessively drained to 
moderately well drained. 
Depth to water table: greater than 6 feet. 
Soil erodibility “K” factor: 0.17-0.24 
Permeability: 0.6-2.0 in/hr 
Hydrologic  group: C/D 

Fu 

Fluvaquents-
Udifluvents 
complex, 
frequently flooded 

Not listed 

Drainage class: excessively drained to very poorly drained. 
Depth to water table: Not listed. 
Soil erodibility “K” factor: not listed. Permeability not listed. Subject to 
frequent flooding and stream scour, streambank erosion, and shifting of 
soil deposits. Hydrologic group not listed; capability subclass Vw. 

MrA 
Morris loam, 0-3% 
slopes 

More than 60 
inches 

Drainage class: Somewhat poorly drained soil on till plains or broad, 
flat hilltop on uplands. 
Depth to water table: 0.5-1.5 feet 
Soil erodibility “K” factor: 0.24-0.32 
Permeability: <0.2-2.0 in/hr 
Hydrologic  group: C 

MrB 
Morris loam, 3-8% 
slopes 

More than 60 
inches 

Drainage class: Somewhat poorly drained soil on the lower parts of 
concave hillsides on uplands. 
Depth to water table: 0.5-1.5 feet 
Soil erodibility “K” factor: 0.24-0.32 
Permeability: <0.2-2.0 in/hr 
Hydrologic  group: C 

MrC 
Morris loam, 8-
15% slopes 

More than 60 
inches 

Drainage class: Somewhat poorly drained soil on the lower parts of 
hillsides on uplands. 
Depth to water table: 0.5-1.5 feet 
Soil erodibility “K” factor: 0.24-0.32 
Permeability: <0.2-2.0 in/hr 
Hydrologic  group: C 

Ne Neversink loam 
More than 60 
inches 

Drainage class: poorly drained to very poorly drained. 
Depth to water table: 0 to 6 inches, Dec-Apr. Permeability is moderate 
in surface and subsurface layers and slow in subsoil and substratum. 
Surface runoff is slow or very slow. 
Erosion is a slight hazard. Soil erodibility “K” factor: 0.20-0.28. 
Hydrologic group D and capability subclass IVw. 

Nf 
Neversink and 
Alden soils, very 
stony 

More than 60 
inches 

Drainage class: poorly drained to very poorly drained. 
Depth to water table: 0 to 6 inches, Dec-Apr. Permeability not listed. 
Surface runoff is very slow or intermittently ponded. Erosion hazard 
not listed. Soil erodibility “K” factor: 0.20-0.24. Hydrologic group D 
and capability subclass VIIs. 

OeB 
Oquaga very 
channery silt loam, 
3-8% slopes 

20-40 inches 

Drainage class: Well drained to excessively well drained soil on 
hilltops on bedrock-controlled uplands. 
Depth to water table: greater than 6 feet. 
Soil erodibility “K” factor: 0.20 
Permeability: 0.6-2.0 in/hr 
Hydrologic  group: C 
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Table 5-1
NRCS Soil Classification

Symbol Soil Series Name 
Depth to 
Bedrock Drainage Characteristics 

OgC 
Oquaga Oquaga-
Arnot complex, 8-
15% slopes 

20-40 inches 

Drainage class: Moderately deep and well drained to excessively 
drained. 
Depth to water table: greater than 6 feet. 
Soil erodibility “K” factor: 0.20 
Permeability: 0.6-2.0 in/hr 
Hydrologic  group: C 

Ra Raynham silt loam 
More than 60 
inches 

Drainage class: Somewhat poorly drained soil that formed in water-laid 
deposits of coarse silt and sands. 
Depth to water table: 0.5-1.5 feet 
Soil erodibility “K” factor: 0.49-0.64 
Permeability: 0.06-2.0 in/hr 
Hydrologic  group: C 

ScB 
Scriba loam, 3-8% 
slopes, stony 

More than 60 
inches 

Drainage class: somewhat poorly drained. Depth to water table: 6 to 18 
inches, Feb-Mar. Permeability is moderate or slow above the fragipan 
and slow in the fragipan. Surface runoff is slow. Erosion hazard is not 
listed. Soil erodibility “K” factor: 0.20-0.28. Hydrologic group C and 
capability subclass IIIw. 

SeB 

Scriba and Morris 
loams, gently 
sloping, extremely 
stony 

More than 60 
inches 

Drainage class: somewhat poorly drained. Depth to water table: 6 to 18 
inches, Feb-Apr. Permeability is slow to moderate above the fragipan 
and very slow to slow in the fragipan. Surface runoff is slow or 
medium. Erosion hazard is not listed. Soil erodibility “K” factor: 0.20. 
Hydrologic group C and capability subclass VIIs. 

SrC 
Raynham silt 
loam, 8-15% 
slopes, stony 

More than 60 
inches 

Drainage class: Very deep, strongly sloping, well-drained soil on the 
sides and tops of hills. 
Depth to water table: 2.5-6.0 
Soil erodibility “K” factor: 0.20 
Permeability: 0.06-2.0 in/hr 
Hydrologic  group: C 

Wd Wayland silt loam 
More than 60 
inches 

Drainage class: poorly drained to very poorly drained. 
Depth to water table: 0 to 6 inches, Nov-Jun. Permeability is moderate 
in the surface layer and slow in the subsoil and substratum. Surface 
runoff is slow. Erosion hazard is not listed. Soil erodibility “K” factor: 
0.43. Hydrologic group C/D and capability subclass Vw. 

WeA 
Wellsboro 
gravelly loam, 0-
3% slopes 

More than 60 
inches 

Drainage class: Very deep, nearly level, moderately well drained soil 
on till plains. 
Depth to water table: 1.5-3.0 feet 
Soil erodibility “K” factor: 0.28 
Permeability: 0.06-2.0 in/hr 
Hydrologic  group: C 

WeB 
Wellsboro 
gravelly loam, 3-
8% slopes 

More than 60 
inches 

Drainage class: moderately well-drained 
Depth to water table: 18 to 36 inches, Nov-Mar. 
Permeability is moderate above the fragipan and slow in the fragipan. 
Surface runoff is slow to rapid. 
Erosion is a hazard on long slopes. Soil erodibility “K” factor: 0.28. 
Hydrologic group C and capability subclasses IIw (0-3% and 3-8% 
slopes) and IIIe (8-15% slopes). 

WeC 
Wellsboro 
gravelly loam, 8-
15% slopes 

More than 60 
inches 

Drainage class: Very deep, sloping, moderately well drained soil on 
hillsides. 
Depth to water table: 1.5-3.0 feet 
Soil erodibility “K” factor: 0.28 
Permeability: 0.06-2.0 in/hr 
Hydrologic  group: C 
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Table 5-1
NRCS Soil Classification

Symbol Soil Series Name 
Depth to 
Bedrock Drainage Characteristics 

WlC 

Wellsboro and 
Wurtsboro soils, 
strongly sloping, 
extremely stony 

More than 60 
inches 

Drainage class: moderately well-drained. 
Depth to water table: 18-36 inches, Nov-Mar. 
Permeability is moderate above the fragipan and slow in the fragipan. 
Surface runoff is medium or rapid. 
Erosion hazard is not listed. Soil erodibility “K” factor: 0.24-0.28. 
Hydrologic group C and capability subclass VIIs. 

WuA 
Wurtsboro loam, 
0-3% slopes, stony 

More than 60 
inches 

Drainage class: Very deep, gently sloping, moderately well drained soil 
on hillsides and hilltops. 
Depth to water table: 1.0-3.0 feet 
Soil erodibility “K” factor: 0.28 
Permeability: 0.06-2.0 in/hr 
Hydrologic  group: C 

WuB 
Wurtsboro loam, 
3-8% slopes 

More than 60 
inches 

Drainage class: moderately well-drained. 
Depth to water table: 1 to 3 feet, Nov-Mar. 
Permeability is moderate to a depth of 26 inches and slow beyond. 
Surface runoff is medium (3-8% slopes). Erosion is a hazard at 3-8% 
slopes. Soil erodibility “K” factor: 0.28. Hydrologic group C and 
capability subclasses IIw (3-5% slopes). 

WuC 
Wurtsboro loam, 
8-15% slopes, 
stony 

More than 60 
inches 

Drainage class: moderately well-drained.  
Depth to water table: 1 to 3 feet, Nov-Mar.  
Permeability is moderate to a depth of 26 inches and slow beyond. 
Surface runoff is medium to rapid.  
Soil erodibility “K” factor: 0.28.  
Hydrologic group C and capability subclass IIIe 

 

Table 5-2
NRCS Soil Classification and Hydrologic Soil Group

Symbol Soil Series Name Hydrologic Soil Group 

AoC Arnot-Oquage complex C/D 

AoE Arnot-Oquage complex C/D 

MrA Morris loam C 

MrB Morris loam C 

MrC Morris loam C 

Ne Neversink loam D 

Nf Neversink and Alden soils D 

OeB Oquaga very channery silt loam C 

OgC Oquaga Oquaga-Arnot complex C 

Ra Raynham silt loam C 

ScB Scriba loam C 

SeB Scriba and Morris loam C 

SrC Swartswood gravelly loam C 

Wd Wayland silt loam C/D 

WeA Wellsboro gravelly loam C 

WeB Wellsboro gravelly loam C 

WeC Wellsboro gravelly loam C 

WIC Wellsboro and Wurtsboro soils C 
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Table 5-2
NRCS Soil Classification and Hydrologic Soil Group

Symbol Soil Series Name Hydrologic Soil Group 

WuA Wurtsboro loam C 

WuB Wurtsboro loam C 

WuC Wurtsboro loam C 

 
Please note that while Arnot-Oquage complex, AoE, soils are found within our project limits, there is no 
soil disturbance proposed within this soil series.  

5.1.2 Geotechnical Results 

MTA’s initial subsurface investigation included 48 test borings and 41 test pit 
explorations at the site, see Appendix D.  Sixteen (16) borings were completed along 
the proposed sanitary sewer route. The remaining 9 test pits were completed in the 
future phase entertainment village area.  Tube permeameter tests were performed at 20 
locations and the results are presented in Table 5-3.  The laboratory results show that 
the permeability rate of the soils range from 0.02 inches/hour to 1.9 inches/hour.  
However, several of the locations demonstrated that with rates greater than 0.5 inches 
per hour certain green infrastructure practices may be feasible.  

The general strata consisted of the following 

 Topsoil – A layer of at least 4- to 12-inch thick topsoil was encountered in the 
majority of the test pits and borings. 

 Pavement/Fill – up to 2 feet of fill may be encountered in previously disturbed 
areas, such as the abandoned camps.  Existing pavement in Thompsonville Road 
are chip seal type construction. 

 Silty Sand – Beneath topsoil and fill layers (where present), the natural soils 
consist of sands and silty sands containing gravel, cobbles and boulders.  The top 
two feet of this sandy soil layer was observed to be loose, most likely due to 
freeze-thaw cycles.  However the deeper sandy soils are very dense to the 
completion depths of most of the borings.  Due to the high silt content and loose 
nature of the upper 2 feet of this layer as well as the presence of a perched water 
table, this soil will be highly susceptible to softening and disturbance once 
subjected to construction equipment traffic. 

 Silty/Gravelly Strata – Based on the laboratory grain size testing, several of the 
soil samples can be classified as silt and/or gravel. 

 Sandstone/Siltstone/Claystone Bedrock – relatively sound bedrock was 
encountered at 20 to 46 feet below grade in the vicinity of the proposed casino 
structure.   

Based on MTA’s Subsurface Investigation Report – Proposed Concord Resort 
Development, the majority of soils had a relatively low permeability rate observed in 
the tube permeameter test performed on the natural glacial soils.  Pavements and slabs 
may derive their support from the undisturbed natural soils, fracture or sound 
sedimentary bedrock or controlled compacted fill place to reach the desired levels. On 
the basis of their moisture levels, the glacial soils on site could be used as controlled 
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compacted fill, but their high silt content renders the soils susceptible to disturbance 
from slight changes in moisture. Over-excavation of foundations and a layer of fill 
materials such as crushed stone or gravel may be beneficial due to the high 
percentages of fines in the soils and the variation in groundwater levels throughout the 
site.  Variable groundwater levels may necessitate control of groundwater through 
drains and diversion trenches, in addition to standard dewatering during and after 
construction.  It is anticipated that below-grade walls for lower building levels would 
require a vertical drainage system to prevent buildup of hydrostatic pressure behind 
the walls.  

Table 5-3
Summary of Tube Permeameter Results

Exploration No. 
Approximate Surface Elevation 

(ft) Approximate Test Depth (ft) 
Approximate Permeability 

(in/hr) 

TP-P-l  1,385 2.0 1.3 

TP-P-l 1,385 6.0 0.7 

TP-P-2 1,414 2.0 0.06 

TP-P-3 1,442 2.0 0.6 

TP-P-4 1,448 2.0 0.5 

TP-P-4 1,448 6.0 0.7 

TP-P-5 1,440 1.5 1.9 

TP-P-6 1,448 1.5 0.2 

TP-P-7 1,446 1.5 0.4 

TP-P-8 1,450 1.5 0.4 

TP-P-9 1,448 2.0 0.05 

TP-P-11 1,368 2.5 0.02 

TP-P-12 1,365 2.0  0.1 

TP-P-13 1,375 3.5 0.04 

TP-P-14 1,388 2.0 0.04 

TP-P-15 1,380 2.0 0.06 

TP-P-18 1,434 2.0  0.02 

TP-P-20 1,454 2.0 0.09 

 

A summary of the depth to season high groundwater, or mottling in the various test pit 
locations show that the water table varies throughout the site, varying from 0.5 feet 
below grade to greater than 7 feet.  Rock or graded cobbles and boulders were found in 
several of the deep test pits, where rock refusal occurred as shallow as 4 feet in one or 
two areas.  The confining layers in each test pit are summarized in Table 5-4 and 
locations can be found on maps included in Appendix D.  Additional soil testing is in the 
process of being completed throughout the project limits to confirm pond depths and 
infiltration rates for proposed green infrastructure practices.  
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Table 5-4
Summary of Soil Sample Results

Exploration No. 
Depth to seasonal high 
groundwater table (FT) Depth to rock (FT) 

 
Total depth (FT) 

T-1 3 9 11 

T-2 - 7 7 

T-3 - 4 4 

T-4 - 8 8 

T-5 3.5 7.5 7.5 

T-6 1.5 7.5 7.5 

T-7 - 8 8 

P-1 - 7.5 7.5 

P-2 - 10 10 

P-3 - - 12 

P-4 4.5 11 11 

P-5 - - 12 

P-6 - - 12 

P-7 2 5 5 

P-8 4.5 - 12 

P-9 2 13 13 

P-10 7.5 9 9 

P-11 - 6 8 

P-12 3 6 7.5 

P-13 - 8.5 8.5 

P-14 - 10 10 

P-15 - - 8 

P-16 1.5 - 12 

P-17 0.5 - 11 

P-18 - 10 10 

P-19 1 - 12 

P-20 1.5 - 13 

P-21 3 - 10 

P-22 4 - 12 

P-23 1.5 - 11 

P-24 1.5 - 11 

P-25 2 - 12 

R-1 2 - 10 

R-2 - 10.5 10.5 

R-3 - 11 11 

R-4 2 - 12 

R-5 1.5 - 12 

R-6 4 - 12 

R-7 - - 10 

R-8 - 10 10 

R-9 6 9 9 
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Roadway and Infrastructure Improvements 

MTA’s subsurface investigation described above included 16 borings that were 
completed along the proposed sanitary sewer route on the MRMI site and along 
Thompsonville Road.  A geotechnical investigation is currently underway along the 
Cimarron Road and the Route 17 Interchange to determine subsurface conditions along 
the alignment of the roadway and in areas of proposed stormwater treatment practices.  
Additional testing along south and east of Cimarron Road in addition to the testing for 
retaining walls and roadway design, is also being conducted to determine suitability for 
bioretention practices as well as other stormwater treatment practices.  Geotechnical 
testing at the location of proposed improvements at NYS Route 17 Interchange 106 will 
commence following the conclusion of the Resort Entry Road testing program. 

A second geotechnical investigation report was prepared in support of the proposed 
Resort Entry Road which was completed March 5, 2013.  The following is a summary of 
the types of soils that were encountered in the explorations and are listed in order of 
increasing depth. 

Topsoil:  A surficial layer of topsoil was encountered in 94 of the 99 test pits and 6 of the 
14 borings performed along the Joyland Rd. and Thompsonville Rd. alignments. In 
general the topsoil was found to be approximately 4 to 8 inches thick in the majority of 
the explorations, but up to 14 inches deep in some instances. 

Silt: Silt and clayey silt was observed in two of the borings and in twelve of the test pit 
explorations.  

Silty Sand:  the natural soils typically consisted of sands and silty sands containing 
varying amount of gravel, cobble, and boulders.  He sandy soils are believed to be glacial 
in nature and extended to the completion depths in the majority of the explorations 
performed.  

Silt stone/Sandstone Bedrock:  In 4 of the 14 borings and 16 of the 99 test pipes, 
siltstone/sandstone bedrock was encountered at depths varying from approximately 3 to 
20 feet below grade. 

Groundwater Seepage:  Groundwater seepage was encountered in 10 of the 14 borings 
and 65 of the 99 test pits.   

Table 5-5
Summary of Soil Sample Results

Exploration No. 
Depth to seasonal high 
groundwater table (FT) 

Depth to rock (FT)
 

Total depth (FT) 
Infiltration 
Rate (in/hr) 

1 
2.5’ mottling, groundwater not 

encountered 
- 10 2.25 

2 
4.5’ mottling, groundwater not 

encountered 
- 9 14 

3 
3’ mottling, groundwater not 

encountered 
- 8 2.25 

4 1’ mottling - 10  
5 1’ mottling - 8  
6 1’ mottling - 9  
7 2’ seepage - 9  
8 2’ groundwater seepage - 9.5  
9 2’ groundwater seepage - 9  
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Table 5-5
Summary of Soil Sample Results

Exploration No. 
Depth to seasonal high 
groundwater table (FT) 

Depth to rock (FT)
 

Total depth (FT) 
Infiltration 
Rate (in/hr) 

10 
4’ mottling, groundwater not 

encountered 
- 8.5 2.5 

11 
4’ mottling observed, groundwater 

not encountered 
- 8.5 14 

12 
2.5’ mottling, perched groundwater 

seepage at 3’ 
- 9  

13 
3.5’ mottling, groundwater seepage 

at 6.6’ 
- 7 4.25 

14 
3’ mottling, groundwater not 

encountered 
- 6.5 12 

15 - - 9 17.5/28 
16 - - 9  

17 
4’ mottling, groundwater not 

encountered 
- 9 10.5 

18 Seepage at 2’ - 9  
19 Seepage at 2’ - 10  
20 Not completed due to high groundwater  
21 1.5’ mottling, seepage at 2’ - 9  
22 2.5’ seepage - 9  
23 2.5’ seepage - 9  
24 2’ mottling, seepage at 4’ - 9  
25 1.5’ mottling, seepage at 3’ - 9  
26 1.5’ mottling, seepage at 5’ - 9  
27 3’ mottling, seepage at 5.5’ - 10  
28 seepage at 1.5’ - 10  
29 seepage at 2’ - 10  
30 1.5’ mottling, seepage at 2.5’ - 10  
31 1.5’ mottling, seepage at 7’ - 10  
32 1.67’ mottling, seepage at 5.5’ - 10  
33 1.5’ mottling, seepage at 5.5’ - 10  
34 seepage at 3.5’ - 10  

35 
3.5’ mottling, groundwater not 

encountered 
- 10 8/14 

36 2.5’ mottling, seepage at 8’ - 9.5  
37 Moderate seepage at 2’ - 10  
38 1.5’ mottling, seepage at 6’ - 10  
39 1.5’ seepage - 10  

40 
2.5’ mottling, groundwater not 

observed 
- 10  

41 2.5’ mottling, seepage at 5’ - 10  
42 1’ mottling, seepage at 5’ - 10  
43 2’ mottling, seepage at 7’ - 9  
44 2.25’ seepage - 10  
45 2’ seepage - 10  
46 1.5’ mottling, seepage at 3.5’ - 10  
47 1.5’ mottling, seepage at 8’ - 10.5  
48 3.5’ mottling, seepage at 5.5’ - 9  
49 - - 7 10 

50 
2’ mottling, groundwater not 

encountered 
- 6.6 10 

51 - - 11 23 
52 3.75’ mottling, seepage at 4.5’ - 9  
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Table 5-5
Summary of Soil Sample Results

Exploration No. 
Depth to seasonal high 
groundwater table (FT) 

Depth to rock (FT)
 

Total depth (FT) 
Infiltration 
Rate (in/hr) 

53 2.5’ mottling, seepage at 4.25’ - 8  
54 - - 10.5 23 
55 - 12.5 12.5 11 
56 - 7 7  
57 - 5.5 5.5  
58 seepage at 8’ - 8  
59 seepage at 1.5’ - 9.5  

60 
2.5’ mottling, groundwater not 

encountered 
- 13 8 

61 - - 14 6 
62 - - 8.5  
63 Seepage at 4’ - 6  
64 1.5’ mottling, seepage at 1.5’ - 10  
65 1.5’ mottling, seepage at 1.5’ - 10  
66 2.5’ mottling, seepage at 3’ - 10  
67 1.5’ mottling and seepage - 10  
68 1.5’ mottling and seepage  10  
69 - - 7 6.5 
70 - - 11 50 
71 2.5’ mottling, seepage at 5’ - 10  
72 3’ mottling, seepage at 5’ - 8.5  
73 2.5’ mottling, seepage at 4.5’ - 10 5.75 
74 2.5’ mottling, seepage at 5’ - 10.5  
75 2.5’ mottling, seepage at 3’ - 10  
76 3’ mottling, seepage at 5’ - 11  
77 3’ mottling, seepage at 1’ - 10.5  

78 
2.5’ mottling, groundwater not 

encountered 
- 10  

79 2’ mottling and seepage - 10  
80 2’ mottling and seepage - 10  
81 2’ mottling and seepage - 10  

82 
10’ mottling, groundwater not 

encounterd 
- 11 9/9 

83 - 8 8 45 
84 2.5’ mottling, seepage at 4’ - 10  
85 - - 10  
86 3’ mottling - 10  

87 
4.5’ mottling, groundwater not 

encountered 
- 10  

88 - - 10.5  
89 1.5’ mottling, seepage at 5’ - 10.5  
90 Seepage at 5’ - 10.5  
91 1’ mottling and seepage - 10.5  
92 1.5’ mottling and seepage - 11  
93 5.5’ mottling, seepage at 8.5’ - 11  
94 5’ mottling, seepage at 6’ - 10.5  
95 1’ mottling, seepage at 4’ - 11  
96 Seepage at 1’ - 10.5  
97 1.5’ mottling, seepage at 3’ - 10  
98 1’ mottling and seepage - 10.5  

99 
0.5’ mottling, groundwater not 

encountered 
- 11  
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5.2 Existing Natural Resources 

Several vegetated wetlands and surface drainage channels that connect these wetlands to Kiamesha 
Creek can be found throughout the Project Site.  However, there aren’t any perennial streams or rivers 
within the project boundary.  Kiamesha Creek is the closest perennial watercourse and is located 
immediately west of the MRMI Site. 

There are approximately 10 wetlands located within or adjacent to the proposed roadway and 
infrastructure improvements, see Figure 3.  Three of the wetlands located within the roadway and 
infrastructure improvements are regulated by NYSDEC and are assigned a 100-foot buffer around the 
perimeter of the wetland.  The other seven wetlands are under the jurisdiction of USACE.  The 
selected alternative Resort Entry Road eliminates the habitat disturbance required for the widening of 
Joyland Road, which formerly consisted of approximately 13.25 acres of habitat disturbance to 
maple-beech forest, hemlock and red maple forested wetlands, and previously developed/disturbed 
land. The Roadway and Infrastructure Improvements places the Resort Entry Road south of the 
Resort Core resulting in the disturbance to approximately 42.6 acres of habitat, principally hemlock 
and maple-beech forest cover types, but also smaller amounts of hemlock forested wetland and 
previously developed/disturbed lands.  

5.3 Existing Utilities  

The Project Site contains very little existing infrastructure.  Private wells are located north of 
Thompsonville Road serving the Golf Club facilities.  There are no existing public water service 
mains located within or adjacent to the site.  Further, there are no active fire hydrants or storage 
facilities supporting fire protection for these facilities.   

Likewise, sanitary sewers do not exist adjacent to the project site.  On-site sanitary sewerage systems 
serve the existing golf course facilities or adjacent residential parcels.   

An existing Wastewater Treatment Plant, located north of Thompsonville Road and west of Kiamesha 
Creek is owned and operated by the Town of Thompson.  The project site is located within the Town 
of Thompson designated sanitary sewer district.  

While there are no natural gas lines in the vicinity of the Project Site, New York State Electric and 
Gas Corporation (NYSEG) currently provides electric service to the Site via overhead wires and poles 
located along the public roads and within easements on the Site.  

Telephone, high speed internet and cable television service is currently provided by Time Warner 
Cable (TWC) in the area of the Project Site via overhead wires in the public right-of-way along the 
major roadways. Verizon provides telephone and high-speed internet service in the area of the Project 
Site but does not provide cable television or FIOS services.   

5.4 Cultural Resources 

Phase 1 (of which the project site is part of) for the purpose of the following discussion regarding 
cultural resources refers to the roadway and infrastructure improvements as well as the MRMI site.  
The following is based on the summary from the Final Environmental Impact Statement.  
Correspondence from the respective agencies will be included in Appendix E.  

5.4.1 Archaeological Resources 

An archaeological survey of Phase 1, the area northeast of Phase 1 bound to the north 
and east by Thompsonville Road and Joyland Road, and a small area on the east side 
of Joyland Road was conducted involving the hand excavation of approximately 2,000 
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shovel test pits and analysis of recovered artifacts in accordance with State standards. 
Three archaeological resources were identified: (1) a historic site on the south side of 
Thompsonville Road consisting of foundation remains, a stone-lined well, and 
associated artifact deposits (U. Clark Foundation Historic Site), (2) a second historic 
foundation on the west side of Joyland Road (N. Rumsey Foundation Historic Site), 
and (3) a historic bottle dump (Krum Bottle Dump Site).   

The additional testing of sites 1 and 3 involved the excavation of tighter interval 
shovel tests and larger units and was completed in June 2012. Analysis is complete, 
and it appears that the two sites would not be considered S/NR eligible. However, if 
these resources are determined to be S/NR eligible by SHPO and impacts to them 
cannot be avoided, the development of Phase 1 will likely have an adverse effect on 
archaeological resources as they are located near the current ground surface and 
project actions call for construction of a parking facility and infrastructure 
improvements in these areas. 

The Phase 1 Site is not expected to be sensitive for archaeological resources. 
Therefore, no mitigation is proposed for Phase 1 with respect to archaeological 
resources. Should SHPO determine that there are eligible archeological resources on 
the Phase 1 Site; the Applicant will work with SHPO to develop the appropriate 
mitigation measures to offset these impacts.  

5.4.2 Historic Resources 

Based on review of the materials submitted to the State in support of the project, the 
OPRHP has determined that there are two historic resources that are State/National 
Registry (S/NR) eligible in the Area of Potential Effect for Phase 1 and its related 
infrastructure improvements: Breezy Corners Bungalow Colony and the Osterhoudt-
Towner Farm. 

The selected alternative Resort Entry Road will have no adverse effect on the 
Osterhoudt-Towner Farm. The farmhouse is located approximately 300 feet from the 
roadway improvements with the barn and outbuilding located at a greater distance. 
Based on vibration induced risk criteria for construction activities these structures are 
located beyond the range for architectural or structural damage from construction 
activities anticipated to modify and construct roadways for the Resort Entry Road, 
including pavement breaking, excavating and bulldozing, heavy truck traffic, and use 
of jackhammers. In addition, the Resort Entry Road will have no indirect effects on 
this historic resource. The Osterhoudt –Towner Farm is separated from the proposed 
new roadway that will be constructed west of Towner Road by a number of 
intervening properties. Therefore, there will be no adverse visual effects or detrimental 
effects to the setting of the historic property. 

Improvements to Joyland Road will require the demolition of at least one of the 
contributing buildings of the Breezy Corners Bungalow Colony.  Appropriate 
mitigation measures will be developed in consultation with SHPO and will be set forth 
in either a Letter of Resolution or a Memorandum of Agreement, describing the 
measures by which adverse effects on the Breezy Corners Bungalow Colony will be 
mitigated, and will indicate the responsible parties for the implementation of such 
measures. 
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5.5 Existing Stormwater 

Substantive stormwater infrastructure does not exist within the Project Site except for the area of 
NYS Route 17 Interchange 106.  The reconstruction of the recently completed Interchange 106 
Bridge resulted in stormwater management facilities constructed on the north side of the interchange 
south of Cimarron Road.  These facilities will continue to be utilized as a part of the stormwater 
management system.   

The existing MRMI Site is predominantly undeveloped, consisting mainly of wooded and grassy 
vegetative cover.  The Site of the Resort Entry Road is entirely undeveloped, consisting entirely of 
wooded area.  The Project Site presently contains minimal impervious cover from the existing 
roadways bordering the site and the various buildings and residences which remain on the site from 
previous uses.  Drainage generally flows from the high area located along the western side of Joyland 
Road to the low lying wetlands and lakes. The elevations of the Resort Entry Road site range from a 
high on the south side of the MRMI Site of 1,440 feet to a low of approximately 1,380 feet in the area 
adjacent to Route 17 where the Resort Entry Road transitions from running north-south to east-west.  
Another high point of the Resort Entry Road is the intersection of Resort Entry Road and Joyland 
Road at an approximate elevation of 1415.5 feet. 

Since there is minimal stormwater infrastructure located within the roadway network, the majority of 
the site runoff travels to the existing wetlands and water bodies via overland flow, natural channels, 
and through tributary streams and brooks.  In some areas, such as along the southern side of 
Thompsonville Road, man-made swales parallel to the roadway collect and convey the stormwater 
through culvert crossings. These small (in the range of 8-inch to 24-inch) culverts channel stormwater 
flows under roadways and driveway crossings.  They also serve, in some instances, to maintain the 
hydrologic connections between wetlands. 

5.5.1 Design Points 

The existing stormwater runoff corresponding to Project Site presently discharges to 
twelve design points.  While some of these design points are pinpointed to a structural 
element such as a culvert, the majority of the points are defined as the locations at 
which overland flow enters a wetland or waterbody.  See Figures D-1 and D-2 for the 
design point location and contributing drainage areas. 

A summary table of the areas used for the determination of the weighted curve 
numbers for both pre- and post-development drainage areas can be found in the 
HydroCAD analysis in Appendices H and I of this report.  Figures D-1 and D-2 show 
the general impervious coverage and existing land use.  Pre-development hydrologic 
calculations can be found in Appendix H of this report. 

 

6.0 PROPOSED PROJECT DESCRIPTION  

The initial phase of construction of the EPT Concord Resort Project will consist of the construction of a 
new Casino Resort and 248-room Hotel with a harness race track and grandstand near the intersection of 
Thompsonville and Joyland Roads. The proposed project will also include the construction of a paddock 
and maintenance building in support of the racing facilities. Utility infrastructure, stormwater 
management, lighting and landscaping will be designed and constructed as part of the project.  
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6.1 Anticipated Permits 

The following is a list of anticipated permits for the construction activities associated with the 
proposed project. 

6.1.1 United States Army Corps of Engineers and New York State Department of 
Environmental Conservation  

EPT is submitting a Joint Application to the New York State Department of 
Environmental Conservation (“DEC”) for authorization under the New York 
Freshwater Wetlands Act and the United States Army Corps of Engineers (“USACE”) 
for authorization under Section 404 of the Clean Water Act.   

6.1.2 New York State Department of Environmental Conservation 

The Project work would disturb more than one (1) acre of land, and NYSDEC has 
determined that a SPDES permit is required for stormwater discharges based on the 
Project’s potential for contribution to a violation of the water quality standards or for 
significant contribution of pollutants to surface waters of the state. This requires 
coverage under the SPDES General Permit for New Construction GP-0-10-001.  This 
SWPPP is being prepared in compliance with the requirements of the New York State 
Stormwater Management Design Manual.  

6.1.3 Town of Thompson 

The Applicant must obtain Site Plan Approval from the Town of Thompson Planning 
Board for the initial phase development of the Proposed Project that will include a 
casino, hotel, harness race track and related facilities. 

6.1.4 Delaware River Basin Commission (DRBC) 

The Delaware River Basin Commission (DRBC) requires applicants located in the 
drainage area of a Special Protection Water (SPW) to develop a site-specific Non-
Point Source Pollution Control Plan (NPSPCP).  The objective of the NPSPCP is to 
describe the Stormwater Management Practices (SMP’s) that will be utilized at the 
MRMI Site to control any increase in non-point source pollutant loadings. A SWPPP 
prepared in compliance with the NYSDEC SPDES General Permit 0-10-001 would 
serve as fulfillment of the DRBC NPSPCP requirement. 

 

Table 6-1
Required Permits, Approvals and Involved Agencies

Approval/Permit/Review Involved/Interested Agency 

New York State Department of Environmental Conservation (NYSDEC) 

Article 15 Protection of Waters NYSDEC 

Article 24 Freshwater Wetland NYSDEC 

Water Quality Certification (Section 401) NYSDEC 

Threatened and Endangered Species (TES) NYSDEC 

CAFOS NYSDEC 

Sewer Extension Approval NYSDEC 
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Table 6-1
Required Permits, Approvals and Involved Agencies

Approval/Permit/Review Involved/Interested Agency 

SPDEC General Permit (GP-0-10-001) - SWPPP NYSDEC 

Sullivan County Planning and Environmental Management (SCPEM) 

Project Review (GML 239) SCPEM 

Swimming Pool Approval  SCPEM 

Roadway Improvement Plans and Traffic Signal  DPW 

Town of Thompson 

Approval of Planned Resort Development (PRD) and 
Comprehensive Development Plan (CDP) 

Town Board - COMPLETED 

Site Plan Approval Planning Board 

Stripping of Land Approval Planning Board 

Subdivision Approval (as needed) Planning Board 

Water Service Connection Department of Public Works (DPW) 

Roadway Improvement Plant Highway Superintendent 

Delaware River Basin Commission (DRBC) 

Discharge of Pollutants DRBC 

New York State Department of Health (NYSDOH) 

Public Water Supply NYSDOH 

Sewer System Extension NYSDOH 

New York State Department of Transportation (NYSDOT) 

State Road Improvement NYSDOT 

Traffic Signal at Route 17 Exit 106 Interchange NYSDOT 

United States Army Corps of Engineers (USACE) 

Wetlands Permit United States Army Corps of Engineers (USACE) 

New York State Historic Preservation Office (SHPO) 

Section 106 and Section 14.09 Cultural Resources Coordination SHPO 

New York State Racing and Wagering Board 

Section 322 Approval New York State Racing and Wagering Board 

New York State Lottery 

Section 1617A Approval New York State Lottery 

 

7.0 POST-CONSTRUCTION STORMWATER PRACTICES 

Post-construction stormwater practices that provide water quality and quantity control are required to 
meet pollutant removal goals, reduce runoff volume, reduce channel erosion, prevent overbank flooding, 
and control extreme floods.  These controls help mitigate the effects of development by controlling 
suspended solids content and peak flows of runoff from developed sites.  The NYSDEC has developed 
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unified sizing criteria to size stormwater management measures.  The requirement for treatment volume, 
also referred to as water quality volume (WQv), is to capture and treat the stormwater runoff generated 
from a 90% rainfall event.  The NYSDEC requires stormwater attenuation to meet the channel protection 
volume, overbank flood and extreme storm, the 1, 10 and 100 year, 24-hour storm events respectively. 

7.1 NYSDEC Sizing Criteria 

The following table is representative of the storm design criteria required by the NYSDEC as outlined 
in the New York State Stormwater Management Design Manual (NYSSMDM). 

Table 7-1
NYSDEC Uniform Sizing Criteria

Water Quality Volume 
(WQv) 

WQv = Capture and treat runoff from the 90% 
rainfall event 

Runoff Reduction Volume 
(RRv) 

RRv = Reduction of the total WQv by application of 
green infrastructure techniques and SMPs to 
replicate pre-development hydrology. 

Channel Protection 
(Cpv) 

Cpv = 24 hour extended detention of post-developed 
1-year, 24-hour storm event. 

Overbank Flood 
(Qp) 

Control the peak discharge from the 10-year storm to 
10-year predevelopment rates. 

Extreme Storm  
(Qf) 

Control the peak discharge from the 100-year storm 
to 100-year predevelopment rates. 

Safely pass the 100-year storm event. 

 

7.2 Design Approach and Site Planning 

Construction of the roadway and infrastructure of the EPT Concord Resort Project will result in an 
increase in the total impervious coverage of the site as compared to the existing condition, and 
thereby produce greater stormwater volumes and introduce additional pollutants into the runoff.  To 
mitigate the effects of the project, the stormwater management system has been designed in 
accordance with NYSDEC guidelines to comply with runoff reduction requirements, and provide 
minimum pollutant removal rates by using Stormwater Management Practices (SMP’s) acceptable for 
water quality and runoff reduction.  

The alignment and grading of the Resort Entry Road has been designed to include a system of green 
infrastructure practices as well as stormwater ponds that will capture, convey, and manage stormwater 
runoff. The proposed roadway is designed with the minimum lane width, thereby reducing the 
potential impervious surface coverage. The median will be vegetated and landscaped with trees, 
where sight distance allows, providing additional green infrastructure practices along the entire 
roadway. The roadway will consist of super elevated asphalt pavement sloped to convey stormwater 
runoff to a vegetated open channel that will convey runoff to bioretention basins where feasible.  
Stormwater management ponds are proposed at various sections of the roadway to provide additional 
treatment and provide detention during larger storm events. The system is designed to meet the 
requirements of the NYSDEC Stormwater Management Design Manual. 

 

Table 7-2
Green Infrastructure Planning General Categories and Specific Practices
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Table 7-2
Green Infrastructure Planning General Categories and Specific Practices

Group Practice Description 

Preservation of 
Natural 
Resources 

Preservation of Undisturbed Areas In the creation of the Resort Entry Road the 
applicant has carefully created a roadway corridor 
that would weave through the wooded areas 
preserving as many of its natural features as 
feasible.   

Preservation of Buffers Where possible, the project has been designed to 
not impact steep slopes or wetland buffers. 

Reduction of Clearing and Grading The roadway has been designed to match the 
existing site topography thus minimize areas of 
clearing and grading to the greatest extent 
possible. 

Locating Development in Less Sensitive 
Areas 

The proposed resort and related amenities have 
been sited to avoid sensitive resource areas such as 
flood plains, wetlands and their buffers, 

Open Space Design The primary goal in developing the proposed 
roadway was trying to maintain a natural corridor 
and preserving the existing trees and other natural 
features as much as possible. 

Soil Restoration Prior to final site stabilization the on-site soils 
would be modified or restored in order to 
reintroduce oxygen into compacted soils and 
improve the water storage within the soil which 
would subsequently help reduce runoff through 
infiltration and evapotranspiration. 

 

 

Table 7-2
Green Infrastructure Planning General Categories and Specific Practices

Reduction of Impervious 
Cover 

Roadway Reduction The proposed roads will be constructed based 
on the required safe travel lane width of 12 
feet.  In some areas the roadway width has 
been reduced to 11 feet with a 2’ gravel 
shoulder. 

Sidewalk Reduction The sidewalk and pathway are to be 
constructed on one side of the roadway. 

Driveway Reduction Not applicable, there aren’t any driveways 
proposed as part of this project. 

Cul-de-sac Reduction Not applicable, there aren’t any cul-de-sacs 
proposed as part of this project. 

Building Footprint Reduction Not applicable, there isn’t any building 
proposed as part of this project. 

Parking Reduction Not applicable.  There isn’t any on-street 
parking proposed. 
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The contractor will be required to complete soil restoration in the areas of the proposed pervious surfaces 
once final grade has been achieved in these areas.  The type of soil restoration will depend on the type of 
soil disturbance and the type of hydrologic soil group.  The contractor will be required to complete soil 
restoration in conformation with the various methods outline in the following table.  

 

Table 7-3
Soil Restoration

Type of Soil Disturbance  Soil Restoration Requirement Comments/Examples 

No soil disturbance Restoration not permitted Preservation of Natural Features 

Minimal soil disturbance Restoration not permitted Clearing and grubbing 

Areas where topsoil is stripped only - no 
change in grade 

HSG A &B HSG C&D Protect area from any ongoing 
construction activities. 

apply 6 inches 
of topsoil 

Aerate* and apply 6 
inches of topsoil 

 

Areas of cut or fill HSG A &B HSG C & D  

Aerate and 
apply 6 inches 
of topsoil 

Apply full Soil 
Restoration ** 

Heavy traffic areas on site (especially in a 
zone 5-25 feet around buildings but not 
within a 5 foot perimeter around foundation 
walls) 

Apply full Soil Restoration  
(de-compaction and compost enhancement) 

 

Areas where Runoff Reduction and/or 
Infiltration practices are applied  

Restoration not required, but may be 
applied to enhance the reduction specified 
for appropriate practices. 

Keep construction equipment 
from crossing these areas. To 
protect newly installed practice 
from any ongoing construction 
activities construct a single phase 
operation fence area 

 

7.3 Water Quality Volume 

The Water Quality Volume (WQv), based on the 90% of the average annual stormwater runoff 
volume, was calculated for each proposed drainage area.  The calculation is based on the 90% rainfall 
event.    

7.4 Green Infrastructure Techniques and Standard SMPs with RRv Capacity 

Along with treating the water quality and quantity for the major storm events on the proposed project, 
the NYSSMDM requires the project to achieve a runoff reduction volume. This volume is achieved 
through infiltration, groundwater recharge, reuse, recycle, evaporation/evapotranspiration of 100 
percent of the post-development water quality volumes to replicate pre-development hydrology by 
maintaining pre-construction infiltration, peak runoff flow, discharge volume, as well as minimizing 
concentrated flow. This requirement can be accomplished by application of on-site green 
infrastructure techniques, standard stormwater management practices with runoff reduction capacity, 
and good operation and maintenance. The following Green Infrastructure techniques are proposed for 
the project and their locations are shown on Figures 4a and 4b. 
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Green Infrastructure Technique 7: Bioretention Basins 

Bioretention basins have been designated on the project site in areas downstream of paved roadway 
surfaces, where there is sufficient space to provide the necessary treatment area. Each area is designed 
to capture and treat this surface runoff before discharging into an adjacent proposed stormwater 
conveyance system. These areas are designed to achieve pollutant treatment, groundwater recharge, 
and micro-scale habitat. All of the project site is situated in HSG C and D soils with poor infiltrative 
capacity and high groundwater table and therefore a geomembrane liner system is proposed to 
provide proper separation to the groundwater table.  The specification for the proposed soil media can 
be found in Appendix R. 

Infrastructure Technique 11: Porous Pavement 

In addition to the proposed multi-use trails that will be constructed with porous pavement a section of 
the roadway will be construction with porous pavements.   The use of porous pavement will decrease 
stormwater runoff and promote on-site infiltration. These areas would help to reduce stormwater 
runoff and improve water quality and quantity downstream.  The specification for porous pavement 
construction can be found in Appendix Q.  

Vegetated Swale 

The Resort Entry Road is designed to convey stormwater runoff to the outside edge of the road to a 
grassed buffer. Instead of the typical crown and curb and gutter system, stormwater runoff will be 
conveyed via overland flow to the grassed filter strip towards the vegetated swale. An integrated 
system of vegetated swales, conforming to the design requirements of the manual are proposed to 
help promote infiltration where feasible. 

Tree Plantings 

Through the implementation of a tree protection program and a wider median, existing trees with 
larger canopies will be maintained through the construction and implementation of the proposed 
Resort Entry Road.  

 

7.4.1 Runoff Reduction Volume Comparison 

In order to achieve the requirements for the Runoff Reduction Volume (RRv), the 
proposed Project Site must use green infrastructure techniques and practices to meet 
the required water quality volume (WQv) as determined in the NYSSMDM.  However 
due to limiting site conditions the WQv could not be achieved using the green 
infrastructure practices. The major limiting conditions are that all of the soils on the 
project site are HSG C and D.  Soil testing throughout the project site revealed that the 
depth to the seasonal water table was generally shallow and poor infiltrative capacity 
of the sub-soils.  

In this case, the NYSSMDM states that if a project is not able to achieve runoff 
reduction to the pre-construction condition, it must at a minimum; reduce a percentage 
of the runoff from impervious areas to be constructed on-site. The percent reduction is 
based on the Hydrologic Soil Group(s) (HSG) of the site.   

The Project Site is located in HSG C and D soils, and therefore the percent reduction 
factor is 0.30 and 0.20, respectively.  The reduction factor for this site decreases the 
required RRv water quality volume for each drainage area. 
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By providing rain gardens/bioretention basins and porous pavement, the project would 
likely meet the requirements of the RRv based on the Specific Reduction Factor as 
outlined in Section 4 of the NYSSMDM.    

Resort Entry Road 
The majority of the proposed roadway infrastructure is considered redevelopment; 
however, the proposed Resort Entry Road is a new impervious surface.  Based on the 
standard methodology, the required RRv is 32,819 cubic feet.  However, as described 
above the soil reduction factor was used to calculate the minimum RRv required.  
Therefore the minimum RRv required is 9,460 cubic feet.  With the implementation of 
the green infrastructure practices as well as the standard water quality treatment 
practices, the proposed Water Quality Volume is 10,075 cubic feet.  All back-up 
calculations and design assumptions can be found in Appendix G. 
 
Thompsonville Road and Joyland Road Improvements 
The proposed improvements on Thompsonville Road include the redevelopment of the 
existing asphalt pavement to develop two uniform 11 ft. travel lanes and 2 ft. gravel 
shoulder.  The existing impervious area is approximately 74,555.62 square feet and 
will increase to 83,005.20 square feet in the final condition. Due to the minimal area 
available for green infrastructure within the right-of-way, the applicant is proposing an 
increase width to accommodate a vegetated swale for conveyance of the 100-year 
storm event.  These vegetated swales don’t meet the specific design criteria due to the 
steeper sideslopes as a result of the limited right-of-way width.  Three bioretention 
basins are proposed on the north side of roadway as a way of incorporating green 
infrastructure practices in connection with the vegetated swales.  However, due to the 
shallow water table, existing wetland, limited right-of-way and proposed roadway 
elevations, bioretention basins could not be incorporated because there wasn’t enough 
head to be able to daylight the bioretention systems in a reasonable distance.  
Therefore, stormwater created wetlands (W-4) are also proposed along Thompsonville 
Road providing treatment from 100% of the redeveloped and new impervious 
surfaces.   
 
Similar to Thompsonville Road, Joyland Road will be widened to accommodate the 
anticipated traffic demand.  The proposed road will need to increase to a two lane 
boulevard with the associated turn lanes based on the traffic analysis.  The proposed 
roadway will be a crowned road with a curb and gutter system conveying stormwater 
runoff to catch basins and pipe network.  The existing impervious surface is 54,972.62 
sq. ft. and the proposed impervious area is approximately 81,706.81 sq. ft. Three 
created wetlands are proposed instead of green infrastructure practices due to the 
shallow depth to the water table and the ability to outlet from a pond. 
  

7.5 Stormwater Management System 

In order to evaluate the pre- and post-development drainage conditions, twelve Design Points were 
chosen based on the pre-development hydrology.  The pre- and post-development contributing 
drainage areas, USDA soil boundaries, and Tc flow paths are shown on Pre- and Post-Development 
Stormwater Maps, Figure Nos. D-1 through D-6.  

To analyze the peak flow in pre- and post-development conditions HydroCAD®, a computer aided 
design tool is used to evaluate and analyze the stormwater runoff from the site.  The program also 
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models the surface flow through the proposed stormwater practices determining the plug-flow and 
center-of-mass detention time within the ponds.  A simultaneous routing process is used to evaluate 
the impacts associated with stormwater practices in series.  The program is based on United State 
Department of Agriculture, Natural Resources Conservation Service (NRCS) Technical Releases 
TR20 and TR55. TR55 and TR20 are tools that were developed to calculate the volume and peak 
discharge rates of stormwater runoff generated in different rainfall events over a 24-hour period.  
Runoff volumes and rates are calculated by determining the curve numbers (CN) and calculating the 
time of concentration (Tc) for each subcatchment area depending on the given rainfall value.  The CN 
values are based on the TR55 table and the hydrologic soil group, cover type, hydrologic condition 
and antecedent runoff condition.  The Tc represents the time it takes for surface water to travel the 
hydraulically most distant point within the subcatchment area.  The post-development hydrologic 
analysis can be found in Appendix I. 

The following rainfall values for Sullivan County, shown in Table 6-6, were used in the analysis.  For 
the purposes of the hydrologic analysis the runoff was based on Type III rainfall distribution for the 
northeast region.  The following rainfall values are based on the 24-hour storm event.  These values 
represent the rainfall distribution for various 24-hour storm frequencies. 

 

Table 7-5
Rainfall Values

Rainfall Value (inches) 24-hour Storm Event (Year) 

2.6 1 

6.0 10 

8.0 100 

Source: Northeast Regional Climate Center 

 

Different types of ponds are proposed throughout the site to capture and treat the stormwater 
runoff.  In addition to stormwater treatment the proposed ponds will also attenuate the larger 
storm events thereby reducing the total runoff flow to the predevelopment conditions.  See 
Appendix J for a description of the ponds and the various design elements. 

Table 7-6
Summary of Pond Types 

Pond No. Location Pond Type In-line or off-line 
system 

Drainage Area 
(acres) 

C Thompsonville Road W-4 (Pocket 
Wetland) 

Off-line  0.959 

E 
Thompsonville Road W-4 In-Line Treatment 1.422 

G Thompsonville Road W-4 In-Line Treatment 0.677 

30  

 

Joyland Road (between 
Thompsonville Rd. and Resort 
Entry Road) 

W-4 In-Line Treatment 1.148 

29A Joyland Road (between 
Thompsonville Rd. and Resort 
Entry Road) 

W-4 Off-Line 
Treatment 

0.448 
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Table 7-6
Summary of Pond Types 

Pond No. Location Pond Type In-line or off-line 
system 

Drainage Area 
(acres) 

29B Joyland Road (between 
Thompsonville Rd. and Resort 
Entry Road) 

W-4 In-Line Treatment 1.788 

28 
Resort Entry Road Pocket Pond (P-

5) 
In-Line Treatment 3.802 

26 
Resort Entry Road P-5 In-Line Treatment 5.277 

24 Resort Entry Road Micropool 
Extended 
Detention Pond 
(P-1) 

In-Line Treatment 12.441 

23 Resort Entry Road Pocket Pond (P-
5) 

In-Line Treatment 7.321 

21B  Resort Entry Road P-5 In-Line Treatment 3.185 

21A  Resort Entry Road P-5 In-Line Treatment 3.680 

 

 

7.5.1 Design Analysis Points 

The HydroCAD analysis was performed with the assumption of a permanent pool as 
the starting water surface elevation. Pursuant to the design requirements of the 
stormwater ponds a permanent pool is required and the overall function of the water 
quality treatment is improved when the water table is intercepted.  Appendices H and I 
include the Pre and Post-development hydrologic analysis for each of the design 
analysis points.  Table 7-7 is a summary of the peak flow analysis.   

The stormwater ponds are conservatively designed to capture and treat the stormwater 
runoff from the 90% rainfall event in accordance with NYSDEC requirements for 
treatment of phosphorous pollutants.  These stormwater ponds also provide 
attenuation of peak flows from the larger storm events.  The following table 
demonstrates that the post-development flows are less that the pre-development flows 
for the 1, 10, and 100-year, 24-hour storm events.  

  
Table 7-7

Peak Flow Summary Table

Design 
Point 

Pre-Development Flow (cfs) Post-Development Flow (cfs) 

1-Year 10-Year 100-Year 1-Year 10-Year 100-Year 

1 3.06 20.87 33.48 1.20 14.80 25.37 

9 0.96 5.15 7.98 0.64 3.85 5.88 

10 3.74 20.20 31.23 3.48 19.03 28.63 

11 1.03 4.16 6.11 0.15 2.78 3.84 
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Table 7-7

Peak Flow Summary Table

Design 
Point 

Pre-Development Flow (cfs) Post-Development Flow (cfs) 

1-Year 10-Year 100-Year 1-Year 10-Year 100-Year 

21 22.18 126.56 197.89 18.59 108.76 176.45 

23 3.34 22.88 36.71 1.89 20.89 34.71 

24 6.42 34.33 53.10 3.15 34.16 48.33 

25 4.40 28.10 44.61 2.88 26.92 41.82 

26 2.05 11.66 18.25 1.53 10.91 17.08 

CFS – cubic feet per second 

 

7.5.2 Non-structural Stormwater Best Management Practices 

Below is a list of nonstructural stormwater management practices that would be 
implemented throughout the Project Site: 

 Long term soil stabilization through landscaping and maintenance in the 
developed areas.  Prevention of soil loss, through establishment of vegetation 
and a landscape plan that would increase the amount of tree canopy and 
healthy ground cover.  The landscape plan would also maximize the travel 
time of stormwater runoff and minimize concentrated flows. 

 The grounds maintenance program limits the potential for excessive nutrient 
loading, specifically controlling the application of phosphate-based 
fertilizers. 

 A high level of maintenance and good housekeeping practices would be 
implemented for both the driving and parking surfaces located throughout the 
MRMI Site. 

 Catch basins would contain deep sumps and a hood would be installed at the 
downstream end of all proposed catch basins.  This would trap floatables and 
debris within the catch basin. The deep sumps would trap the petroleum and 
antifreeze attached to sediment particles.  The accumulated material would 
be cleaned out of the catch basins in accordance with the long term 
inspection and maintenance plan.   

 The area along the southwest property line would be designed to convey 
overland stormwater through a grassed swale before being collected into 
downstream yard drains. This would allow for sediment deposition and 
promote infiltration. 

7.6 Hydraulic Analysis 

A hydraulic analysis of the proposed piped network was performed to demonstrated safe conveyance 
of the 25-year storm event as required by the Town of Thompson. 
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7.6.1 Piped Conveyance 

In order to model the proposed stormwater management piping network for the 
proposed project, Bentley® StormCAD® V8i (SELECT series 2) was used. This 
product provides comprehensive modeling of stormwater piping network systems by 
calculating catchment runoff to inlets and pipe networks based on information from 
the specific design/layout land use types, rainfall intensity curves and tailwater 
condition provided. The resulting calculations provide information on hydraulic and 
energy grade lines which are helpful for determining pipe size and to confirm the 
functionality of the stormwater piping network.  

Table 7-8
Rainfall Intensity Table

  Storm Duration (minutes) 

Return 
Period 
(years) 

5 10 15 20 25 30 35 40 45 50 55 60 

2 4.9 3.7 3 2.6 2.3 2 1.8 1.6 1.5 1.4 1.3 1.2 

5 5.8 4.6 3.7 3.2 2.8 2.5 2.3 2.1 1.9 1.8 1.7 1.6 

10 6.5 5.2 4.3 3.7 3.3 3 2.6 2.4 2.2 2.1 1.9 1.8 

25 7.5 6 5.1 4.4 3.9 3.5 3.1 2.9 2.7 2.5 2.4 2.2 

50 8.3 6.8 5.8 5 4.4 3.9 3.6 3.3 3 2.8 2.7 2.5 

100 9.1 7.5 6.3 5.5 4.9 4.3 4 3.6 3.3 3.1 2.9 2.7 

Source: NYSDOT 1991 

 

The StormCAD model was completed using the catchment drainage areas, cover types 
and time of concentration flow paths as shown on Figures D-7a through D-7d Hydraulic 
Analysis Subcatchment Areas. The tailwater elevation was set at the permanent pool 
elevation of the receiving pond. By modeling the stormwater piping network this way 
will help to ensure future functionality and confirm adequate pipe sizing throughout the 
system.  

The resulting analysis confirms that the stormwater management piping network is 
designed accurately and will perform properly for the 25-year design storm. The 
corresponding stormwater report is provided in Appendix  K. 

7.6.2 Culverts 

Two elliptical culvert pipes are proposed along Resort Entry Road.  These culvert 
pipes are proposed to maintain connectivity of the existing natural wetland and stream 
channels.  The preliminary design analysis can be found within Appendix L.    

7.7 Summary  

The peak flows have been reduced through the implementation of green infrastructure practices and 
stormwater detention ponds.  The post-development peak flows are less than the pre-development 
conditions. Therefore it has been demonstrated that the proposed stormwater management system 
mitigates the impacts associated with the proposed projects.  By decreasing the peak flow to values 
less than predevelopment conditions, the potential impacts to the downstream wetland has been 
mitigated. 
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8.0 TEMPORARY EROSION AND SEDIMENT CONTROLS 

The proposed project would require excavation of soil and the grading, which would result in the 
exposure of soil to natural forces. Several soil types located on the Project Site have moderate to severe 
erosion potential, including shallow depth to the seasonal groundwater table. If not properly managed, the 
temporary exposure of bare soil accelerates the potential for erosion. This acceleration in soil erosion 
could potentially lead to siltation of off-site wetlands, ponds, and off-site watercourses. This has the 
potential to cause a reduction in surface water quality. Measures to avoid impacts from the proposed 
project are discussed below. 

A 5-acre waiver request will be necessary for this project due to the proposed cut and fill balances and 
overall construction timeline.  As the design of the proposed project has progressed, the cut/fill 
calculations have determined that excess earth material to be excavated from the construction site would 
require deposition elsewhere off-site.  Section 9 of this SWPPP discusses the phasing and staging.  

8.1 Erosion and Sediment Control Practices 

The following are specific erosion control measures as identified in the large scale drawings prepared 
for this project.  Please refer to the large scale Erosion and Sediment Control drawing in Appendix F. 

8.1.1 Stabilized Construction Entrance / Exit (SCE) 

The construction entrance/exit shall have a stabilized aggregate pad underlain with 
filter cloth to prevent construction vehicles from tracking sediment off-site. Stabilized 
construction entrances are located at specific transition areas between concrete/asphalt 
to exposed earth. 

8.1.2 Vehicle Wash Area 

Vehicle wash areas shall be located as identified on the plans to minimize dust and 
tracking onto roadways. 

8.1.3 Construction Road Stabilization 

Construction road stabilization shall be used to control erosion on temporary 
construction routes and parking areas.  The construction road shall be located in any 
areas to reduce erosion potential, minimize impact on existing site resources, and 
maintain operations in a safe manner. 

8.1.4 Silt Fence  

Silt fence shall be installed on the down gradient edge of disturbed areas parallel to 
existing or proposed contours or along the property line as perimeter control.  Silt 
fence are to be used where stakes can be properly driven into the ground as per the Silt 
Fence detail in the New York State Standards and Specifications for Erosion and 
Sediment Control and as shown on the drawings (See large scale drawings Appendix 
F). 

Silt fence controls sediment runoff where the soil has been disturbed by slowing the 
flow of water and encouraging the deposition of sediment before the water passes 
through the silt fence.  Built-up sediment shall be removed from silt fences when it has 
reached one-third the height of the fence and properly disposed. 
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8.1.5 Storm Drain Inlet Protection   

Inlet protection shall be installed at all inlets where the surrounding area has been 
disturbed.  The inlet protection shall be constructed in accordance with NYSDEC 
Standards and Specifications for Erosion and Sediment Control.  Typically they 
should be constructed to pass stormwater through, but prevent silt and sediment from 
entering the drainage system.   

8.1.6 Soil Stockpile Detail   

Stockpiled soil is to be protected, stabilized, and sited in accordance with the Soil 
Stockpile Detail, as shown on the detail sheets.  Soil stockpiles and exposed soil shall 
be stabilized by seed, mulch, or other appropriate measures, when activities 
temporarily cease during construction for 7 days or more in accordance with 
NYSDEC requirements. 

8.1.7 Fiber Roll 

Fiber rolls shall be installed to dissipate energy and reduce sheet flow on slopes.  Fiber 
rolls shall be installed along a contour at intervals as indicated on the plans. 

8.1.8 Water Bar 

A water bar is installed to limit the accumulation of erosive velocity of water by 
diverting surface runoff at pre-designed intervals. 

8.1.9 Dust Control   

During the demolition and construction process, debris and any disturbed earth shall 
be wet down with water, if necessary to control dust.  After demolition and 
construction activities, all disturbed areas shall be covered and/or vegetated to provide 
for dust control on the site. 

8.1.10 Temporary Seeding and Stabilization   

In areas where demolition and construction activities, clearing, and grubbing have 
ceased, temporary seeding or permanent landscaping shall be performed to control 
sediment laden runoff and provide stabilization to control erosion during storm events.  
Other methods of soil stabilization methods besides temporary seeding include rolled 
erosion control product, hydro-seeding or hydro-mulching. This temporary 
seeding/stabilization or permanent landscaping shall be in place no later than 7 days 
after demolition and construction activity has ceased.    

8.1.11 Sump Pit 

A temporary pit is constructed to trap and filter water for pumping to a suitable 
discharge area.  The purpose is to remove excessive water from excavations.  Sump 
pits are constructed when water collects during the excavation phase of construction.  

8.1.12 Dewatering 

Due to the depth of excavation for the building foundation and proximity to on-site 
watercourses and wetland areas, there may be areas of construction where the 
groundwater table would be intercepted and dewatering activities would take place. 
Site-specific practices and appropriate filtering devices should be employed by the 
Contractor so as to avoid discharging turbid water to the surface waters of the State of 
New York. 
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A portable sediment tank may be used in conjunction with other practices that would 
settle and filter the sediment from the stormwater runoff.  The sediment tank is a 
compartmented tank container to which sediment laden water is pumped to trap and 
retain the sediment.  The purpose of the tank is to trap and retain sediment prior to 
pumping the water to drainage ways, adjoining properties, and right-of-ways.  In 
conjunction with the portable sediment tank, the mechanical filtering devices may be 
necessary to filter out the finer particulates.  A permit may be required for such 
activities; therefore the Contractor must coordinate with the Construction Manager. 

8.1.13 Perimeter Dike/Swale 

The purpose of a perimeter dike/swale is to prevent off-site storm runoff from entering 
a disturbed area and to prevent sediment laden storm runoff from leaving the 
construction site or disturbed area.  It can be used to convey stormwater runoff from 
the work area to a proposed sediment basin. 

8.1.14 Temporary Swale 

The purposed of a temporary swale is to prevent runoff from entering disturbed areas 
by intercepting and diverting it to a stabilized outlet or to intercept sediment laden 
water and divert it to a sediment trapping device.   

8.1.15 Stone Check Dam 

The purpose of a check dam is to slow the rate of channelized flow in order to reduce 
erosion and allow for sediment deposition. A check dam is typically constructed out of 
stone and filter fabric and is positioned perpendicular to the flow of stormwater. This 
is typically a temporary measure before permanent stormwater controls are installed.  

8.1.16 Temporary Sediment Basin 

The purpose of a sediment basin is to intercept sediment-laden runoff and filter the 
sediment laden stormwater runoff leaving the disturbed area in order to protect 
drainage ways, properties, and rights-of-way below the sediment basin.  The basin 
would be installed down gradient of construction operations which expose critical 
areas to soil erosion. A low flow dewatering device may be used to restrict the outflow 
rate from the temporary sediment basin. The basin shall be maintained until the final 
stabilization is achieved.  The supporting sizing calculations are shown in Appendix 
M. 

8.1.17 Rock Outlet Sediment Trap 

The rock outlet sediment trap is intended to intercept sediment-laden runoff and trap 
the sediment in order to protect drainage ways, properties, and rights-of-way below 
the sediment trap from sedimentation. 

8.1.18 Level Spreader 

A level spread would be installed to convert concentrated flow to sheet flow and 
release it uniformly over a stabilized area. 

8.1.19 Rip Rap Outlet Protection 

Rip rap outlet protection would be installed at the outlet of all on-site stormwater 
piping. The purpose of the rip rap is to reduce flow rates, prevent scouring, and allow 
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for sediment deposition. Outlet protection is important to the longevity of the 
development by helping to prevent future erosion and stabilize the discharge point.  

8.1.20 Materials Handling 

The Contractor must store construction and waste materials as far as practical from 
any environmentally sensitive areas.  Where possible, materials shall be stored in a 
covered area to minimize any potential runoff.  The Contractor shall incorporate 
storage practices to minimize exposure of the materials to stormwater, and spill 
prevention and response where practicable.  Prior to commencing any construction 
activities the Contractor shall obtain all necessary permits or verify that all permits 
have been obtained.   

8.2 Five (5) acre Waiver 

It has also been determined that a portion of the construction period will require the disturbance of 
greater than 5-acres of land for a period of time. A waiver of the 5-acre disturbance will officially be 
requested of NYSDEC as part of this SWPPP. 

Construction will be completed in a phased approach in an attempt at limiting the total disturbance at 
any given point in time. All efforts will be made to limit the disturbance to 5-acres. However it is 
expected that disturbance will be greater than 5 acres for some portions of the construction.  Note that 
secondary erosion and sediment control measures will be employed at the Site during the period of 
time that the disturbance will be larger than 5 acres. 

Colloidal Solids 

Due to clay and fine silts which are present on the Project Site, the Contractor will be required to 
design, permit, install, operate and maintain a Chemical Treatment System (CTS) to prevent 
sediment-laden stormwater runoff from leaving the works areas. The primary mechanism is to 
introduce chemical flocculants into the runoff to bind clays and silts together and enhance settlement 
or all filtration prior to discharge from the work area/site.  Contractor shall note: 

1. The use of chemical treatment must have the advanced, written approval of the NYSDEC.  The Water 
Treatment Chemical Form shall be completed and submitted to NYSDEC for approval.  The 
flocculant manufacturer, toxicity results and standard information shall be identified. 

2. Prior to authorization for field use, jar tests shall be conducted in order to demonstrate that turbidity 
reduction necessary to meet the receiving water quality criteria can be achieved. 

3. A pH-adjusting chemical may be needed in the CTS to bring the pH into the chemical flocculant 
manufacturer’s recommended operating range.  The pH adjusting chemical or gas must be mixed 
thoroughly into the stormwater to insure proper dispersion and contact.  This can be achieved in 
various ways after the chemical is introduced to the flow of the turbid water, including metering the 
chemical into the pump intake or routing the treated flow through corrugated pipe, static mixers, 
and/or tanks with baffles. 

4. Chemically treated stormwater should not be directly discharged from the construction site to a 
receiving waterbody.  Settling basins designed to allow sufficient settling time must be used, 
preferably with surface discharge and porous baffles.  Where space is limited, mechanical sand filters 
can remove the flocullant and pump the sediment backwash sludge to isolated contained storage areas 
for decanting and final stabilization or disposal. The treated stormwater can be pumped into geotextile 
sediment bags.  Contractor will be responsible to maintain the system throughout the duration of the 
project. 
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8.3 Inspections and Record Keeping During Construction 

Once the contract has been let, the name, address, and phone number of responsible parties for 
maintenance would be provided to the NYSDEC. The following is a description of the maintenance 
and inspection practices that would be implemented as part of the project.  Maintenance and 
inspection is important to ensure that the stabilization and structural practices that are part of the 
SWPPP continue to be effective in preventing sediment and other pollutants from entering the 
stormwater system.  It is the responsibility of the owner or operator to ensure that inspections are 
completed in accordance with NYSDEC regulations.   

8.3.1 Erosion and Sediment Control Inspection Report  

Inspection and maintenance is important to ensure that the erosion and sediment 
control practices that are part of the SWPPP continue to be effective in preventing 
sediment and other pollutants from entering the stormwater system. It is the 
responsibility of the owner to ensure that inspections are completed in accordance 
with SPDES GP-0-10-001.  

As a part of the SWPPP inspection and maintenance activities during construction, the 
Erosion and Sediment Control Inspection Report shall be updated and kept on-site.  A 
sample Erosion and Sediment Control Inspection Report is provided in Appendix N of 
this report.  

Inspections would be conducted by the qualified inspector periodically according to 
the schedule required by the SPDES GP 0-10-001. During each inspection, the 
qualified inspector would record the areas of disturbance, deficiencies in erosion and 
sediment control practices, required maintenance, and areas of temporary or 
permanent stabilization. The need for modifications to the Erosion and Sediment 
Control Plan would be identified and implemented immediately.  

The Erosion and Sediment Control Inspection Report would be completed by a 
qualified inspector to fully document each inspection.  A qualified inspector is a 
person knowledgeable in the principles and practices of erosion and sediment control, 
such as a licensed Professional Engineer, Certified Professional in Erosion and 
Sediment Control (CPESC), licensed Landscape Architect, or other NYSDEC 
endorsed individual(s).  It also means someone working under the direct supervision 
of the licensed Professional Engineer or licensed Landscape Architect, provided the 
person has training in the principles and practices of erosion and sediment control. 
Training in the principles and practices of erosion and sediment control means that an 
individual performing the site inspection has received four hours of training, which 
has been endorsed by the NYSDEC, from a Soil and Water Conservation District, 
CPESC, Inc., or other NYSDEC endorsed entity, in proper erosion and sediment 
control principles no later than two years from the date SPDES GP-0-10-001 is issued.  
After receiving the initial training, an individual working under the direct supervision 
of the licensed Professional Engineer or licensed Landscape Architect shall receive 
four hours of training every three years.   

8.3.2 Inspections 

Inspections shall be conducted by the qualified inspector periodically according to the 
following schedule: 

1. When construction activities are ongoing, the qualified inspector shall conduct a 
site inspection at least once every seven (7) calendar days.  
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2. When construction activities are ongoing and the owner or operator has received 
authorization in accordance with Part II.C.3 of GP-0-10-001 to disturb greater 
than five acres of soil at any one time, the qualified inspector shall conduct at 
least two site inspections every seven calendar days.  When performing two 
inspections every seven calendar days, the inspections shall be separated by a 
minimum of two full calendar days. 

3. If soil disturbance activities have been temporarily suspended (e.g. winter 
shutdown) and temporary stabilization measures have been applied to all 
disturbed areas, the qualified inspector shall conduct a site inspection at least 
once every thirty (30) calendar days.  The owner or operator shall notify the 
Regional Office stormwater contact person in writing prior to reducing the 
frequency of inspections. 

4. If soil disturbance activities have been shut down with partial project completion, 
the qualified inspector can stop conducting inspections if all areas disturbed as of 
the project shutdown date have achieved final stabilization and all post-
construction stormwater management practices required for the completed 
portion of the project have been constructed in conformance with the SWPPP and 
are operational.  The owner or operator shall notify the Regional Office 
stormwater contact person in writing prior to the shutdown.  If soil disturbance 
activities have not resumed within 2 years from the date of shutdown, the owner 
or operator shall have the qualified inspector(s) perform a final inspection and 
certify that all disturbed areas have achieved final stabilization, and all 
temporary, structural erosion and sediment control measures have been removed, 
and that all post-construction stormwater management practices have been 
constructed in conformance with the SWPPP by signing the “Final Stabilization” 
and “Post-Construction Stormwater Management Practice” certification 
statements on the Notice of Termination (NOT).  The owner or operator shall 
then submit the completed NOT form in accordance with NYSDEC regulations. 

During each inspection, the qualified inspector should fill out the Erosion and 
Sediment Control Inspection Report as directed below: 

On the Erosion and Sediment Control Inspection Report site map show the following: 

 Disturbed site areas and drainage pathways. 

 Site areas that are expected to undergo initial disturbance or significant site work 
within the next 14-day period. 

 Site areas that have undergone temporary or permanent stabilization. 

 In areas where soil disturbance activity has been temporarily or permanently 
ceased, temporary and/or permanent soil stabilization measures shall be installed 
and/or implemented within seven (7) days from the date the soil disturbance 
activity ceased. The soil stabilization measures selected shall be in conformance 
with the most current version of the technical standard, New York State 
Standards and Specifications for Erosion and Sediment Control. 

 Photographs, including date stamp, of any deficiencies and recommendations.   

 As deficiencies are fixed by the Contractor, a photograph, include date stamp, 
should be included in the report. 
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 Photograph of each outfall during a rain event. 

Record the following information on the Erosion and Sediment Control Inspection 
Report: 

 For each structural measure, circle YES, NO, or N/A (not applicable) to indicate 
if the pollutant control measure is in conformance with specifications. 

 For each structural measure, circle YES, NO, or N/A to indicate whether the 
structural measure is performing effectively in minimizing stormwater pollution. 

 Inspect all sediment control practices and record the approximate degree of 
sediment accumulation as a percentage of the sediment storage volume in the 
allocated location on the Inspection Form Chart (i.e., 10 percent, 20 percent, and 
50 percent). 

 A description of the condition of the runoff at all points of discharge from the 
construction site. This shall include identification of any discharges of sediment 
from the construction site. Include discharges from conveyance systems (i.e. 
pipes, culverts, ditches, etc.) and overland flow;  

 A description of the condition of all natural surface waterbodies located within, 
or immediately adjacent to, the property boundaries of the construction site 
which receive runoff from disturbed areas. This shall include identification of 
any discharges of sediment to the surface waterbody; 

The qualified inspector would give a brief explanation for all locations where he/she 
has noted that the structural practice was either not in conformance with 
specifications or in need of repair.  This should be noted in the Erosion and Sediment 
Control Inspection Report.  The qualified inspector would then give a brief 
recommendation for soil erosion and sediment control practices that were not installed 
properly or are not functioning as designed and need to be reinstalled or replaced. 

8.4 Erosion and Sediment Control Maintenance Measures 

All maintenance described below shall be completed in accordance with the New York State 
Standards and Specifications for Erosion and Sediment Control.  Any material removed from erosion 
and sediment control measure shall be properly disposed. 

All measures would be maintained in good working order; if repairs are found to be necessary, the 
qualified inspector shall notify the owner or operator and appropriate contractor (and subcontractor) 
of any corrective actions needed within one business day.  The contractor (or subcontractor) shall 
begin implementing the corrective actions within one business day of this notification and shall 
complete the corrective actions in a reasonable time frame. 

A maintenance inspection report, titled “Erosion and Sediment Control Inspection Report,” would be 
made after each inspection conducted by a qualified inspector. 

Disturbed areas and materials storage areas would be inspected for evidence of potential pollutants 
entering stormwater systems.  Within one business day of the completion of the inspection, the 
qualified inspector shall notify the owner or operator and the appropriate contractor (or 
subcontractor) of any corrective actions that need to be taken.  The contractor (or subcontractor) 
shall begin implementing the corrective actions within one business day of this notification and shall 
complete the corrective actions in a reasonable time frame.   
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The following are the maintenance requirements for each practice that would be implemented at the 
site. 

8.4.1 Stabilized Construction Entrance/Exit 

The stabilized construction entrance/exit shall be maintained in a condition that would 
prevent the tracking or flow of sediment onto public rights-of-way.  All sediment 
spilled, dropped, washed or tracked onto public rights-of-way must be removed 
immediately; streets shall be swept as needed.  The gravel pad shall be replaced as 
necessary.  Sediment tracked onto public streets should be removed or cleaned on a 
daily basis. 

8.4.2 Vehicle Wash Area 

Vehicle wash areas shall be located as identified on the plans to minimize dust and 
tracking onto roadways.  The contractor must maintain these measures and replace the 
necessary components as necessary. 

8.4.3 Construction Road Stabilization 

Construction road stabilization shall be used to control erosion on temporary 
construction routes and parking areas.  The construction road shall be located in any 
areas to reduce erosion potential, minimize impact on existing site resources, and 
maintain operations in a safe manner.  The contractor is required to check sideslopes 
and roadway for erosion.  The contractor will be required to topdress with new gravel 
as needed.  

8.4.4 Silt Fence 

Maintenance of all silt fence shall be performed as needed.  If a silt fence is knocked 
down, it shall be replaced immediately.  When a silt fence appears deteriorated or 
ineffective and/or built up sediment reaches one-third the height of the bale or fence, 
the silt fence shall be replaced and/or cleaned accordingly.  When “bulges” of material 
develop on the fence, they shall be removed.  

Silt fence controls sediment runoff where the soil has been disturbed by slowing the 
flow of water and encouraging the deposition of sediment before the water passes 
through the silt fence.  Built-up sediment shall be removed from silt fences when it has 
reached one-third the height of the fence and properly disposed. 

8.4.5 Sump Pit 

The sump pit would be inspected for proper control of runoff and sediment materials.  
Clean water should be pumped to a grassy area.  If the Contractor notices any visible 
contrast in the water, proper filtration shall be provided to release off site. 

8.4.6 Soil Stockpile Detail 

The silt fencing should be inspected for bulges and proper installation.  The soil 
stockpile should be stabilized with grass or rolled erosion control blanket. 

8.4.7 Storm Drain Inlet Protection 

Maintenance and inspection of the filter fabric cloth beneath inlet grates in paved 
areas or the filter fabric drop inlet protection around the drop inlet shall be conducted.  
The filter fabric cloth shall be cleaned to allow water to pass and prevent clogging the 
drainage structure.  The drainage inlet protection should be inspected for integrity and 
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visible sediment buildup.  Collected sediment should be removed from the drainage 
inlet protection and shall be disposed of properly in accordance with all applicable 
local, state, and federal requirements. 

8.4.8 Dust Control 

Maintain all dust control measures through dry weather periods until all disturbed 
areas are stabilized. 

8.4.9 Soil Stabilization 

To ensure that the site is properly seeded and stabilized, the Contractor must initiate 
stabilization measures as soon as practicable in areas of the site where construction 
activities have permanently ceased and in no case more than 14 days after the 
construction activity in that portion of the site has temporarily or permanently ceased. 
The Contractor would be responsible for the maintenance of the vegetated cover for 
the duration of construction activities.  The areas shall be monitored to ensure that 
vegetation achieves good coverage over the entire disturbed section.  Additional 
seeding shall be completed as needed.  Watering shall be provided as needed. 

In areas where soil disturbance activity has been temporarily or permanently ceased, 
temporary and/or permanent soil stabilization measures shall be installed and/or 
implemented within seven days from the date the soil disturbance activity ceased.  The 
soil stabilization measures selected shall be in conformance with the most current 
version of the technical standard, New York State Standards and Specifications for 
Erosion and Sediment Control. 

8.4.10 Perimeter Dike/Swale 

The dike/swale should be properly stabilized with rolled erosion control blanket or 
other stabilization measures.  Any rilling or areas of cutting should be immediately 
stabilized.  Further investigation as to the cause should also be performed to determine 
if other upstream erosion and sediment control measures are needed.  When 
accumulated sediment reached a depth of 1/3 of the total depth of the swale, this 
material shall be removed and properly disposed. 

8.4.11 Temporary Swale 

The purposed of a temporary swale is to prevent runoff from entering disturbed areas 
by intercepting and diverting it to a stabilized outlet or to intercept sediment laden 
water and divert it to a sediment trapping device.   

8.4.12 Check Dam 

Check dams should be field verified on a regular basis to ensure their functionality. It 
is important to remove excessive sediment and debris from the stone as well as inspect 
the edges of the dam where erosion is possible during large storm events. Stone or 
rock should be installed where necessary in order to maintain height, drainage width, 
and flow through operation. 

8.4.13 Temporary Sediment Basin 

Any rilling and erosion of the basin sideslopes should be evaluated and adequate 
stabilization should be provided.  Rolled erosion control blankets or other stabilization 
practices should be installed on the sideslopes.  The outlet structure should be 
inspected for damages, accumulation of sediment, trash and debris, and overall 
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performance.  If sediment-laden stormwater is leaving the basin then additional 
erosion and sediment control practices may be required.    

8.4.14 Rock Outlet Sediment Trap 

The rock outlet sediment trap is intended to intercept sediment-laden runoff and trap 
the sediment in order to protect drainage ways, properties, and rights-of-way below 
the sediment trap from sedimentation.  The contractor will take care to remove 
sediment accumulation and replace rock to maintain the level outlet structure.  

8.4.15 Level Spreader 

A level spread would be installed to convert concentrated flow to sheet flow and 
release it uniformly over a stabilized area.   

 

9.0 SEQUENCE OF CONSTRUCTION 

The phasing of the project is important for the construction of the proposed development. The protection 
of the natural resources, specifically the watercourse and wetland areas, have also been carefully factored 
into the development of the sequence of construction.   

A pre-construction meeting shall be held with representatives of the Town, the Construction Manager, 
and the Contractor prior to any site disturbance.  Any potential changes to the Erosion and Sediment 
Control Plan should be discussed at this time.  See Figures CP-1 and C-2 for the associated phasing and 
stages.  

The sequence of construction activities is based on several different criteria including drainage 
boundaries, cut and fill balance, the requirements of the 5-acre waiver and the wetland permitting.  The 
contractor shall ensure that each of its subcontractors is aware of the permit conditions and limits of 
disturbance.  Tree-protection shall be completed in conformance with the Landscape Plans. Phases 1 
through 3 and 5 are to be completed under a separate contract. 
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Phase 4 

Stages 1 to 8 - Resort 
Entry Road and 
Thompsonville Road 
Area of Disturbance: 

Stage 1 –  4.2 acres 
Stage 2 – 3.0 acres 
Stage 3 – 4.0 acres 
Stage 4 – 6.0 acres 
Stage 5 – 7.7 acres 
Stage 6 – 7.5 acres 
Stage 7 – 10.4 acres 
Stage 8 – 6.6 acres 
Stage 9 – 11.7 acres 

The following is a sequence for each stage of construction.  The stages were developed based on 
drainage boundaries.  The contractor shall not proceed to the next stage until Item 7 is completed 
and the majority of the area has been stabilized with RECP or soil stabilizer.  The contractor should 
make preparations for multiple applications of RECP and/or soil stabilizer. 

     
1. Install orange construction fence at limits of grading.  Install tree protection fencing in 

conformance with the Landscape Plans.   
2. Contractor is to install and implement all erosion and sediment control practices in or around 

the wetland and its adjacent area in conformance with the applicable Army Corps of Engineers 
and NYSDEC permit.  

3. Install silt fence prior to clearing the limits of the roadway up until limit of drainage area.  The 
contractor is to only complete grubbing within the areas of the proposed temporary sediment 
basin or temporary sediment traps. 

4. Construct temporary sediment basin and/or temporary sediment traps.  Install 6" of topsoil, 
seed, and stabilize with rolled erosion control product (RECP) or soil stabilizer.  Install 
temporary outlet control structure.  

5. Contactor to complete grubbing in the balance of the limit of disturbance for the specific stage.  
6. Rough grade roadway and swales. 
7. Stabilize all disturbed areas with standard practices such as rolled erosion control blankets, 

hydroseeding and mulching, and/or soil stabilizers. 
8. Install utility trenching, including water, sanitary, electric and telecommunications as shown 

on the contract drawings. 
9. Install inlet protection on all new stormwater inlets.  
10. Complete sub base of proposed roadway asphalt section. 
11. The contractor is to complete roadway appurtenances including timber guiderail, light poles 

and finalize swale grading.   
12. Final grading - The contractor to complete soil restoration in conformance with the 

specifications.  Once soil restoration is complete landscape planting shall be completed in 
conformance with the Landscape Plans.  

13. Once each stage within Phase 4 is completed the contractor will complete 
14. Once final grading and landscape planting is completed, the contractor shall convert the 

temporary sediment basins/traps to permanent stormwater management pond following 
completion of construction activities.  

15. Prior to final stabilization the Contractor and Resident Engineer shall complete the 
construction Inspection Checklist in Appendix O for each of the stormwater green 
infrastructure practices and stormwater ponds or wetlands. 

16. Once the site is completely stabilized the contractor shall remove all erosion and sediment 
controls.  
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10.0 POST-CONSTRUCTION OPERATION AND MAINTENANCE 

Following completion of construction, a long term operations and maintenance program would be 
implemented to ensure the proper function of the stormwater management system. The program 
would be carried out by the facilities manager.  A detailed checklist of pond inspection and 
maintenance is included in the Appendix P.  The maintenance program would generally include 
the following: 

1. The side slopes of the pond would be mowed at a minimum twice a year. If necessary, 
invasive woody vegetation around and in the pond would be removed to prevent it from 
becoming established within the pond. 

2. Litter and debris would be removed from catch basins, vegetated swales, ponds, and the 
outlet control structures. 

3. The stormwater management system should be inspected after each major storm event 
(greater than 2-year, 24-hour storm) to ensure the small orifices and inlets remain open. 

4. Silt would be cleaned from catch basins and other drainage structures when the depth exceeds 
half of the depth of the sump. 

5. Sediment would be removed from stormwater ponds as needed, but at a minimum of every 
five years. A backhoe or excavator would be used to remove sediment accumulation from the 
bottom of the detention pond.  However, vehicles shall be prevented from traversing the 
sideslopes to the extent possible to avoid damaging established vegetation.   Repairs to the 
embankment should be done with hand tools to the extent practical.  

6. Use of road salt for maintenance of driveway areas would be minimized. 

7. Eroded areas and gullies would be restored and re-seeded as soon as possible. 

In addition to inspection and maintenance of the stormwater management system, inspection of 
the overall site for areas of potential contamination would also be noted.  Maintenance of existing 
landscaped areas is performed consistently throughout the year.  Pest control would follow an 
Integrated Pest Management program in conjunction with guidance from the Cornell Cooperative 
Extension Agency, applicable regulations, and best practices. All potential pollutants, such as 
petroleum products, chemicals, etc, would be properly stored in designated areas that would 
minimize contact with precipitation.   

WEST NILE VIRUS 

Recent field observations conclude that constructed wetlands and stormwater management ponds 
actually pose a low risk in spreading the West Nile Virus since the mosquito species that are 
found in wetlands and stormwater management ponds tend not to be the variety that are known to 
carry the West Nile Virus. Within a healthy aquatic ecosystem, other aquatic invertebrates 
(dragonfly larvae and other species) prey on mosquito larvae thereby reducing mosquito 
populations. The SWPPP submitted to the NYSDEC would include a regular maintenance 
schedule to be implemented at the completion of construction. This may include the stocking of 
the ponds with species to feed on potential mosquito larvae, and possible aeration systems to be 
exercised during periods of minimal flow through the ponds. 
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PREFACE 

 
 Pursuant to Section 402 of the Clean Water Act (“CWA”), stormwater discharges from  
certain construction activities are unlawful unless they are authorized by a National  
Pollutant Discharge Elimination System (“NPDES”) permit or by a state permit program. New  
York’s State Pollutant Discharge Elimination System (“SPDES”) is a NPDES-approved 
program with permits issued in accordance with the Environmental Conservation Law (“ECL”).  
 

This general permit (“permit”) is issued pursuant to Article 17, Titles 7, 8 and Article 70 
of the ECL. An owner or operator may obtain coverage under this permit by submitting a Notice 
of Intent ("NOI") to the Department. Copies of this permit and the NOI for New York are available 
by calling (518) 402-8109 or at any New York State Department of Environmental Conservation 
(“the Department”) regional office (see Appendix G).They are also available on the Department’s 
website at: 

http://www.dec.ny.gov/ 
 

An owner or operator of a construction activity that is eligible for coverage under this 
permit must obtain coverage prior to the commencement of construction activity. Activities that fit 
the definition of “construction activity”, as defined under 40 CFR 122.26(b)(14)(x), (15)(i), and 
(15)(ii), constitute construction of a point source and therefore, pursuant to Article 17-0505 of the 
ECL, the owner or operator must have coverage under a SPDES permit prior to commencing 
construction activity. They cannot wait until there is an actual discharge from the construction site 
to obtain permit coverage.  
 
*Note: The italicized words/phrases within this permit are defined in Appendix A.  

http://www.dec.ny.gov/
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Part I. PERMIT COVERAGE AND LIMITATIONS 
 

A. Permit Application - This permit authorizes stormwater discharges to surface waters 
of the State from the following construction activities identified within 40 CFR Parts 
122.26(b)(14)(x), 122.26(b)(15)(i) and 122.26(b)(15)(ii), provided all of the eligibility 
provisions of this permit are met: 

 
1. Construction activities involving soil disturbances of one (1) or more acres; 

including disturbances of less than one acre that are part of a larger common 
plan of development or sale that will ultimately disturb one or more acres of 
land; excluding routine maintenance activity that is performed to maintain the 
original line and grade, hydraulic capacity or original purpose of a facility;  

 
2. Construction activities involving soil disturbances of less than one (1) acre 

where the Department has determined that a SPDES permit is required for 
stormwater discharges based on the potential for contribution to a violation of a 
water quality standard or for significant contribution of pollutants to surface 
waters of the State. 

 
3. Construction activities located in the watershed(s) identified in Appendix D that 

involve soil disturbances between five thousand (5000) square feet and one (1) 
acre of land. 

 
  B. Maintaining Water Quality - It shall be a violation of this permit and the ECL for any 

discharge to either cause or contribute to a violation of water quality standards as 
contained in Parts 700 through 705 of Title 6 of the Official Compilation of Codes, Rules 
and Regulations of the State of New York, such as: 

 
1. There shall be no increase in turbidity that will cause a substantial visible 

contrast to natural conditions; 
 

2. There shall be no increase in suspended, colloidal or settleable solids that will 
cause deposition or impair the waters for their best usages; and 

 
3. There shall be no residue from oil and floating substances, nor visible oil film, 

nor globules of grease. 
 

C. Eligibility Under This General Permit   
1. This permit may authorize all discharges of stormwater from construction 

activity to surface waters of the State and groundwaters except for ineligible 
discharges identified under subparagraph D. of this Part. 

 
2. Except for non-stormwater discharges explicitly listed in the next paragraph, 

this permit only authorizes stormwater discharges from construction activities. 
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(Part I. C) 
3. Notwithstanding paragraphs C.1 and C.2 above, the following non-stormwater 

discharges may be authorized by this permit: discharges from fire fighting 
activities; fire hydrant flushings; waters to which cleansers or other components 
have not been added that are used to wash vehicles or control dust in accordance 
with the SWPPP, routine external building washdown which does not use 
detergents; pavement washwaters where spills or leaks of toxic or hazardous 
materials have not occurred (unless all spilled material has been removed) and 
where detergents are not used; air conditioning condensate; uncontaminated 
groundwater or spring water; uncontaminated discharges from construction site 
de-watering operations; and foundation or footing drains where flows are not 
contaminated with process materials such as solvents. For those entities 
required to obtain coverage under this permit, and who discharge as noted in 
this paragraph, and with the exception of flows from fire fighting activities, 
these discharges must be identified in the SWPPP.  Under all circumstances, the 
owner or operator must still comply with water quality standards in Part I.B. 

 
D. Activities Which Are Ineligible for Coverage Under This General Permit - All of 
the following are not authorized by this permit: 

 
1. Discharges after construction activities have been completed and the site has 

undergone final stabilization; 
 

2. Discharges that are mixed with sources of non-stormwater other than those 
expressly authorized under subsection C.3.  of this Part and identified in the 
SWPPP required by this permit; 

 
3. Discharges that are required to obtain an individual SPDES permit or another 

SPDES general permit pursuant to Part VII, subparagraph K of this permit; 
 

4. Discharges from construction activities that adversely affect a listed, or 
proposed to be listed, endangered or threatened species, or its critical habitat; 
  

5. Discharges which either cause or contribute to a violation of water quality 
standards adopted pursuant to the ECL and its accompanying regulations; 

 
6. Construction activities for residential, commercial and institutional projects 

that: 
 

a. are tributary to waters of the state classified as AA or AA-s; and 
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(Part I. D. 6) 
b. disturb one or more acres of land with no existing impervious cover and 

where the Soil Slope Phase is identified as an E or F on the USDA Soil 
Survey for the County in which the disturbance will occur.   
 

7. Construction activities for linear transportation projects and linear utility 
projects that: 

a. are tributary to waters of the state classified as AA or AA-s; and 
 

b. disturb two or more acres of land with no existing impervious cover and 
where the Soil Slope Phase is identified as an E or F on the USDA Soil 
Survey for the County in which the disturbance will occur.  

 
8. Construction activities that adversely affect a property that is listed or is eligible 

for listing on the State or National Register of Historic Places (Note:  includes 
Archeological sites), unless there are written agreements in place with the NYS 
Office of Parks, Recreation and Historic Preservation (OPRHP) or other 
governmental agencies to mitigate the effects, or there are local land use 
approvals evidencing the same.   

    
Part II.  OBTAINING PERMIT COVERAGE 
 

A. Notice of Intent (NOI) Submittal  
 
1. An owner or operator of a construction activity that is not subject to the 

requirements of a regulated, traditional land use control MS4 must first develop 
a SWPPP in accordance with all applicable requirements of this permit and then 
submit a completed NOI form to the address below in order to be authorized to 
discharge under this permit.  The NOI form shall be one which is associated 
with this permit, signed in accordance with Part VII.H. of this permit. 

 
NOTICE OF INTENT 
NYS DEC, Bureau of Water Permits 
625 Broadway, 4th Floor 
Albany, New York 12233-3505 

 
2. An owner or operator of a construction activity that is subject to the 

requirements of a regulated, traditional land use control MS4 must first develop 
a SWPPP in accordance with all applicable requirements of this permit and then 
have its SWPPP reviewed and accepted by the MS4 prior to submitting the NOI 
to the Department. The owner or operator shall have the “MS4 SWPPP 
Acceptance” form signed by the principal executive officer or ranking elected 
official from the regulated, traditional land use control MS4, or by a duly 
authorized representative of that person, and then submit that form along with 
the NOI to the address referenced under “Notice of Intent (NOI) Submittal”.  
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(Part II. A.2) 
 

   This requirement does not apply to an owner or operator that is obtaining 
permit coverage in accordance with the requirements in Part II.E. (Change of 
Owner or Operator).   
 

3. The owner or operator shall have the SWPPP preparer sign the “SWPPP 
Preparer Certification” statement on the NOI prior to submitting the form to the 
Department.  

 
4. As of the date the NOI is submitted to the Department, the owner or operator 

shall make the NOI and SWPPP available for review and copying in accordance 
with the requirements in Part VII.F. of this permit. 

 
B. Permit Authorization   

 
1. An owner or operator shall not commence construction activity until their 

authorization to discharge under this permit goes into effect. 
 
2. Authorization to discharge under this permit will be effective when the owner 

or operator has satisfied all of the following criteria: 
 
a. project review pursuant to the State Environmental Quality Review Act 

(SEQRA) have been satisfied, when SEQRA is applicable, 
 

b. where required, all necessary Department permits subject to the Uniform 
Procedures Act (UPA) (see 6 NYCRR Part 621) have been obtained, 
unless otherwise notified by the Department pursuant to 6 NYCRR 
621.3(a)(4). Owners or operators of construction activities that are 
required to obtain UPA permits must submit a preliminary SWPPP to 
the appropriate DEC Regional Office in Appendix F at the time all other 
necessary UPA permit applications are submitted. The preliminary 
SWPPP must include sufficient information to demonstrate that the 
construction activity qualifies for authorization under this permit,  

 
c. the final SWPPP has been prepared, and 

 
d. an NOI has been submitted to the Department in accordance with the 

requirements of this permit. 
 

3. An owner or operator that has satisfied the requirements of Part II.B.2 above 
will be authorized to discharge stormwater from their construction activity in 
accordance with the following schedule:  
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(Part II. B. 3) 
a. For construction activities that are not subject to the requirements of a 

regulated, traditional land use control MS4: 
 

i. Five (5) business days from the date the Department receives 
a complete NOI  for construction activities with a SWPPP 
that has been prepared in conformance with the technical 
standards referenced in Parts III.B.1, 2 and/or 3, or  

 
ii. Sixty (60) business days from the date the Department 

receives a complete NOI for construction activities with a 
SWPPP that has not been prepared in conformance with the 
technical standards referenced in Parts III.B.1, 2 or 3. 

 
b. For construction activities that are subject to the requirements of a 

regulated, traditional land use control MS4:  
 

i. Five (5) business days from the date the Department receives 
a complete NOI and signed “MS4 SWPPP Acceptance” 
form,  

    
4. The Department may suspend or deny an owner’s or operator’s coverage under 

this permit if the Department determines that the SWPPP does not meet the 
permit requirements. 

    
5. Coverage under this permit authorizes stormwater discharges from only those 

areas of disturbance that are identified in the NOI. If an owner or operator 
wishes to have stormwater discharges from future or additional areas of 
disturbance authorized, they must submit a new NOI that addresses that phase 
of the development, unless otherwise notified by the Department.   

    
C. General Requirements For Owners or Operators With Permit Coverage  

 
1. The owner or operator shall ensure that the provisions of the SWPPP are 

implemented from the commencement of construction activity until all areas of 
disturbance have achieved final stabilization and the Notice of Termination 
(NOT) has been submitted to the Department in accordance with Part V. of this 
permit. This includes any changes made to the SWPPP pursuant to Part III.A.4. 

     
2. The owner or operator shall maintain a copy of the General Permit (GP-0-10-

001), NOI, NOI Acknowledgment Letter, SWPPP, MS4 SWPPP Acceptance 
form and inspection reports at the construction site until all disturbed areas have 
achieved final stabilization and the NOT has been submitted to the Department.  
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(Part II. C. 2) 
The documents must be maintained in a secure location, such as a job trailer, 
on-site construction office, or mailbox with lock. The secure location must be 
accessible during normal business hours to an individual performing a 
compliance inspection.  

   
3. The owner or operator of a construction activity shall not disturb greater than 

five (5) acres of soil at any one time without prior written authorization from the 
Department or, in areas under the jurisdiction of a regulated, traditional land 
use control MS4, the MS4 (provided the MS4 is not the owner or operator of 
the construction activity). At a minimum, the owner or operator must comply 
with the following requirements in order to be authorized to disturb greater than 
five (5) acres of soil at any one time: 

 
a. The owner or operator shall have a qualified inspector conduct at least 

two (2) site inspections in accordance with Part IV.C. every seven (7) 
calendar days, for as long as greater than five (5) acres of soil remain 
disturbed. The two (2) inspections shall be separated by a minimum of 
two (2) full calendar days. 

 
b. In areas where soil disturbance activity has been temporarily or 

permanently ceased, temporary and/or permanent soil stabilization 
measures shall be installed and/or implemented within seven (7) days 
from the date the soil disturbance activity ceased. The soil stabilization 
measures selected shall be in conformance with the most current version 
of the technical standard, New York State Standards and Specifications 
for Erosion and Sediment Control. 

 
c. The owner or operator shall prepare a phasing plan that defines 

maximum disturbed area per phase and shows required cuts and fills.  
          

d. The owner or operator shall install any additional site specific practices 
needed to protect water quality. 

 
e. The owner or operator shall include the requirements above in their 

SWPPP. 
       

4. The Department may suspend or revoke an owner’s or operator’s coverage 
under this permit at any time if the Department determines that the SWPPP does 
not meet the permit requirements. 
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5. For construction activities that are subject to the requirements of a regulated, 

traditional land use control MS4, the owner or operator shall notify the MS4 in 
writing of any planned amendments or modifications to the post-construction 
stormwater management practice component of the SWPPP required by Part 
III.A. 4. and 5. of this permit. Unless otherwise notified by the MS4, the owner 
or operator shall have the SWPPP amendments or modifications reviewed and 
accepted by the MS4 prior to commencing construction of the post-construction 
stormwater management practice. 

 
D. Permit Coverage for Discharges Authorized Under GP-0-08-001 

 
1. Upon renewal of SPDES General Permit for Stormwater Discharges from 

Construction Activity (Permit No. GP-0-08-001), an owner or operator of 
construction activity with coverage under GP-0-08-001, as of the effective date 
of GP-0-10-001, shall be authorized to discharge in accordance with GP-0-10-
001 unless otherwise notified by the Department.  

 
E. Change of Owner or Operator  

 
1. When property ownership changes or when there is a change in operational 

control over the construction plans and specifications, the original owner or 
operator must notify the new owner or operator, in writing, of the requirement 
to obtain permit coverage by submitting a NOI with the Department. Once the 
new owner or operator obtains permit coverage, the original owner or operator 
shall then submit a completed NOT with the name and permit identification 
number of the new owner or operator to the Department at the address in Part 
II.A.1.. If the original owner or operator maintains ownership of a portion of 
the construction activity and will disturb soil, they must maintain their coverage 
under the permit. 
 
Permit coverage for the new owner or operator will be effective as of the date 
the Department receives a complete NOI, provided the original owner or 
operator was not subject to a sixty (60) business day authorization period that 
has not expired as of the date the Department receives the NOI from the new 
owner or operator. 

   
Part III. STORMWATER POLLUTION PREVENTION PLAN (SWPPP) 
 

A. General SWPPP Requirements  
 

1. The SWPPP shall be prepared prior to the submittal of the NOI. The NOI shall 
be submitted to the Department prior to the commencement of construction 
activity.  
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2. The SWPPP shall describe the erosion and sediment control practices and where 

required, post-construction stormwater management practices that will be used 
and/or constructed to reduce the pollutants in stormwater discharges and to 
assure compliance with the terms and conditions of this permit. In addition, the 
SWPPP shall identify potential sources of pollution which may reasonably be 
expected to affect the quality of stormwater discharges.  

 
3. All SWPPPs that require the post-construction stormwater management practice 

component shall be prepared by a qualified professional that is knowledgeable 
in the principles and practices of stormwater management and treatment. 
 

4. The owner or operator must keep the SWPPP current so that it at all times 
accurately documents the erosion and sediment controls practices that are being 
used or will be used during construction, and all post-construction stormwater 
management practices that will be constructed on the site. At a minimum, the 
owner or operator shall amend the SWPPP: 

 
a. whenever the current provisions prove to be ineffective in minimizing 

pollutants in stormwater discharges from the site;  
 

b. whenever there is a change in design, construction, or operation at the 
construction site that has or could have an effect on the discharge of 
pollutants; and 

  
c. to address issues or deficiencies identified during an inspection by the 

qualified inspector, the Department or other regulatory authority. 
 
5. The Department may notify the owner or operator at any time that the SWPPP 

does not meet one or more of the minimum requirements of this permit. The 
notification shall be in writing and identify the provisions of the SWPPP that 
require modification. Within fourteen (14) calendar days of such notification, or 
as otherwise indicated by the Department, the owner or operator shall make the 
required changes to the SWPPP and submit written notification to the 
Department that the changes have been made. If the owner or operator does not 
respond to the Department’s comments in the specified time frame, the 
Department may suspend the owner’s or operator’s coverage under this permit. 

 
6. Prior to the commencement of construction activity, the owner or operator must 

identify the contractor(s) and subcontractor(s) that will be responsible for 
installing, constructing, repairing, replacing, inspecting and maintaining the 
erosion and sediment control practices included in the SWPPP; and the 
contractor(s) and subcontractor(s) that will be responsible for constructing the 
post-construction stormwater management practices included in the SWPPP.  
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The owner or operator shall have each of the contractors and subcontractors 
identify at least one person from their company that will be responsible for 
implementation of the SWPPP. This person shall be known as the trained 
contractor. The owner or operator shall ensure that at least one trained 
contractor is on site on a daily basis when soil disturbance activities are being 
performed.  
 
The owner or operator shall have each of the contractors and subcontractors 
identified above sign a copy of the following certification statement below 
before they commence any construction activity: 

 
"I hereby certify that I understand and agree to comply with the terms and 
conditions of the SWPPP and agree to implement any corrective actions 
identified by the qualified inspector during a site inspection.  I also 
understand that the owner or operator must comply with the terms and 
conditions of the most current version of the New York State Pollutant 
Discharge Elimination System ("SPDES") general permit for stormwater 
discharges from construction activities and that it is unlawful for any person 
to cause or contribute to a violation of water quality standards. Furthermore, 
I understand that certifying false, incorrect or inaccurate information is a 
violation of the referenced permit and the laws of the State of New York and 
could subject me to criminal, civil and/or administrative proceedings. "  

 
In addition to providing the certification statement above, the certification page 
must also identify the specific elements of the SWPPP that each contractor and 
subcontractor will be responsible for and include the name and title of the person 
providing the signature; the name and title of the trained contractor responsible for 
SWPPP implementation; the name, address and telephone number of the 
contracting firm; the address (or other identifying description) of the site; and the 
date the certification statement is signed. The owner or operator shall attach the 
certification statement(s) to the copy of the SWPPP that is maintained at the 
construction site. If new or additional contractors are hired to implement measures 
identified in the SWPPP after construction has commenced, they must also sign the 
certification statement and provide the information listed above.  

       
7. For projects where the Department requests a copy of the SWPPP or inspection 

reports, the owner or operator shall submit the documents in both electronic 
(PDF only) and paper format within five (5) business days, unless otherwise 
notified by the Department.  

 
8. The SWPPP must include documentation supporting the determination of 

permit eligibility with regard to Part I.D.8. (Historic Places or Archeological 
Resource). At a minimum, the supporting documentation shall include the 
following: 
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a. Information on whether the stormwater discharge or construction 
activities would have an effect on a property (historic or archeological 
resource) that is listed or eligible for listing on the State or National 
Register of Historic Places; 

 
b. Results of historic resources screening determinations conducted. 

Information regarding the location of historic places listed, or eligible 
for listing, on the State or National Registers of Historic Places and 
areas of archeological sensitivity that may indicate the need for a survey 
can be obtained online by viewing the New York State Office of Parks, 
Recreation and Historic Places (OPRHP) online resources located on 
their web site at: http://nysparks.state.ny.us/shpo/online-tools/ (using The 
Geographic Information System for Archeology and National Register).  
OPRHP can also be contacted at: NYS OPRHP, State Historic 
Preservation Office, Peebles Island Resources Center, P.O. Box 189, 
Waterford, NY 12188-0189, phone: 518-237-8643;   

 
c. A description of measures necessary to avoid or minimize adverse 

impacts on places listed, or eligible for listing, on the State or National 
Register of Historic Places.  If the owner or operator fails to describe 
and implement such measures, the stormwater discharge is ineligible for 
coverage under this permit; and    

 
d. Where adverse effects may occur, any written agreements in place with 

OPRHP or other governmental agency to mitigate those effects, or local 
land use approvals evidencing the same.  

  
B. Required SWPPP Contents 

 
1. Erosion and sediment control component - All SWPPPs prepared pursuant to 

this  permit shall include erosion and sediment control practices designed in 
conformance with the most current version of the technical standard, New York 
State Standards and Specifications for Erosion and Sediment Control. Where 
erosion and sediment control practices are not designed in conformance with 
this technical standard, the owner or operator must demonstrate equivalence to 
the technical standard. At a minimum, the erosion and sediment control 
component of the SWPPP shall include the following: 

 
a. Background information about the scope of the project, including the 

location, type and size of project; 
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b. A site map/construction drawing(s) for the project, including a general 

location map. At a minimum, the site map shall show the total site area; 
all improvements; areas of disturbance; areas that will not be disturbed; 
existing vegetation; on-site and adjacent off-site surface water(s), 
wetlands and drainage patterns that could be affected by the construction 
activity; existing and final slopes; locations of different soil types with 
boundaries; material, waste, borrow or equipment storage areas located 
on adjacent properties; and location(s) of the stormwater discharge(s); 

 
c. A description of the soil(s) present at the site, including an identification 

of the Hydrologic Soil Group (HSG); 
 

d. A construction phasing plan and sequence of operations describing the 
intended order of construction activities, including clearing and 
grubbing, excavation and grading, utility and infrastructure installation 
and any other activity at the site that results in soil disturbance; 

 
e. A description of the minimum erosion and sediment control practices to 

be installed or implemented for each construction activity that will result 
in soil disturbance. Include a schedule that identifies the timing of initial 
placement or implementation of each erosion and sediment control 
practice and the minimum time frames that each practice should remain 
in place or be implemented;  

   
f. A temporary and permanent soil stabilization plan that meets the 

requirements of the most current version of the technical standard, New 
York State Standards and Specifications for Erosion and Sediment 
Control, for each stage of the project, including initial land clearing and 
grubbing to project completion and achievement of final stabilization; 

 
g. A site map/construction drawing(s) showing the specific location(s), 

size(s), and length(s) of each erosion and sediment control practice; 
 

h. The dimensions, material specifications, installation details, and 
operation and maintenance requirements for all erosion and sediment 
control practices. Include the location and sizing of any temporary 
sediment basins and structural practices that will be used to divert flows 
from exposed soils; 
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i. A maintenance inspection schedule for the contractor(s) identified in 

Part III.A.6., to ensure continuous and effective operation of the erosion 
and sediment control practices. The maintenance inspection schedule 
shall be in accordance with the requirements in the most current version 
of the technical standard, New York State Standards and Specifications 
for Erosion and Sediment Control;  

 
j. A description of the pollution prevention measures that will be used to 

control litter, construction chemicals and construction debris from 
becoming a pollutant source in the stormwater discharges; 

 
k. A description and location of any stormwater discharges associated with 

industrial activity other than construction at the site, including, but not 
limited to, stormwater discharges from asphalt plants and concrete 
plants located on the construction site; and 

 
l. Identification of any elements of the design that are not in conformance 

with the requirements in the most current version of the technical 
standard, New York State Standards and Specifications for Erosion and 
Sediment Control. Include the reason for the deviation or alternative 
design and provide information which demonstrates that the deviation or 
alternative design is equivalent to the technical standards.  

  
2. Post-construction stormwater management practice component - All 

construction projects identified in Table 2 of Appendix B as needing post-
construction stormwater management practices shall prepare a SWPPP that 
includes practices designed in conformance with the most current version of the 
technical standard, New York State Stormwater Management Design Manual 
(“Design Manual”). If the Design Manual is revised during the term of this 
permit, an owner or operator must begin using the revised version of the Design 
Manual to prepare their SWPPP six (6) months from the final revision date of 
the Design Manual. 
 
Where post-construction stormwater management practices are not designed in 
conformance with this technical standard, the owner or operator must 
demonstrate equivalence to the technical standard.  
 
At a minimum, the post-construction stormwater management practice 
component of the SWPPP shall include the following:  

  
a. Identification of all post-construction stormwater management practices 

to be constructed as part of the project; 
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b. A site map/construction drawing(s) showing the specific location and 
size of each post-construction stormwater management practice; 

 
c. The dimensions, material specifications and installation details for each 

post-construction stormwater management practice; 
 

d. Identification of any elements of the design that are not in conformance 
with the Design Manual. Include the reason for the deviation or 
alternative design and provide information which demonstrates that the 
deviation or alternative design is equivalent to the technical standards; 

  
e. A hydrologic and hydraulic analysis for all structural components of the 

stormwater management control system; 
  

f. A detailed summary (including calculations) of the sizing criteria that 
was used to design all post-construction stormwater management 
practices. At a minimum, the summary shall address the required design 
criteria from the applicable chapter of the Design Manual; including the 
identification of and justification for any deviations from the Design 
Manual, and identification of any design criteria that are not required 
based on the design criteria or waiver criteria included in the Design 
Manual; and   

  
g. An operations and maintenance plan that includes inspection and 

maintenance schedules and actions to ensure continuous and effective 
operation of each post-construction stormwater management practice. 
The plan shall identify the entity that will be responsible for the long 
term operation and maintenance of each practice.  

 
3. Enhanced Phosphorus Removal Standards - All construction projects identified 

in Table 2 of Appendix B that are located in the watersheds identified in 
Appendix C shall prepare a SWPPP that includes post-construction stormwater 
management practices designed in conformance with the Enhanced Phosphorus 
Removal Standards included in the Design Manual. At a minimum, the post-
construction stormwater management practice component of the SWPPP shall 
include items 2.a - 2.g. above. 
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C. Required SWPPP Components by Project Type - Unless otherwise notified by the 
Department, owners or operators of construction activities identified in Table 1 of 
Appendix B are required to prepare a SWPPP that only includes erosion and sediment 
control practices designed in conformance with Part III.B.1. Owners or operators of the 
construction activities identified in Table 2 of Appendix B shall prepare a SWPPP that also 
includes post-construction stormwater management practices designed in conformance 
with Part III.B.2 or 3.       

 
Part IV. INSPECTION AND MAINTENANCE REQUIREMENTS 
 

 A. General Construction Site Inspection and Maintenance Requirements 
 

1. The owner or operator must ensure that all erosion and sediment control 
practices and all post-construction stormwater management practices identified 
in the SWPPP are maintained in effective operating condition at all times. 

 
2. The terms of this permit shall not be construed to prohibit the State of New 

York from exercising any authority pursuant to the ECL, common law or 
federal law, or prohibit New York State from taking any measures, whether 
civil or criminal, to prevent violations of the laws of the State of New York, or 
protect the public health and safety and/or the environment. 

 
 

B. Owner or Operator Maintenance Inspection Requirements 
 

1. The owner or operator shall inspect, in accordance with the requirements in the 
most current version of the technical standard, New York State Standards and 
Specifications for Erosion and Sediment Control, the erosion and sediment 
controls identified in the SWPPP to ensure that they are being maintained in 
effective operating condition at all times.  

 
2. For construction sites where soil disturbance activities have been temporarily 

suspended (e.g. winter shutdown) and temporary stabilization measures have 
been applied to all disturbed areas, the owner or operator can stop conducting 
the maintenance inspections. The owner or operator shall begin conducting the 
maintenance inspections in accordance with Part IV.B.1. as soon as soil 
disturbance activities resume. 

 
3. For construction sites where soil disturbance activities have been shut down 

with partial project completion, the owner or operator can stop conducting the 
maintenance inspections if all areas disturbed as of the project shutdown date 
have achieved final stabilization and all post-construction stormwater 
management practices required for the completed portion of the project have 
been constructed in conformance with the SWPPP and are operational.  
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 C. Qualified Inspector Inspection Requirements - The owner or operator shall have a 
qualified inspector conduct site inspections in conformance with the following 
requirements: 
 
[Note: The trained contractor identified in Part III.A.6. cannot conduct the qualified 
inspector site inspections unless they meet the qualified inspector qualifications included in 
Appendix A. In order to perform these inspections, the trained contractor would have to be 
a: 

•  Licensed Professional Engineer,  
•  Certified Professional in Erosion and Sediment Control (CPESC),  
•  Registered Landscape Architect, or  
•  Someone working under the direct supervision of, and at the same company as, 
the licensed Professional Engineer or Registered Landscape Architect, provided 
they have received four (4) hours of Department endorsed training in proper erosion 
and sediment control principles from a Soil and Water Conservation District, or 
other Department endorsed entity].    
 
1. A qualified inspector shall conduct site inspections for all construction activities 

identified in Tables 1 and 2 of Appendix B, with the exception of:  
 

a. the construction of a single family residential subdivision with 25% or 
less impervious cover at total site build-out that involves a soil 
disturbance of one (1) or more acres of land but less than five (5) acres 
and is not located in one of the watersheds listed in Appendix C and not 
directly discharging to one of the 303(d) segments listed in Appendix E; 

 
b. the construction of a single family home that involves a soil disturbance 

of one (1) or more acres of land but less than five (5) acres and is not 
located in one of the watersheds listed in Appendix C and not directly 
discharging to one of the 303(d) segments listed in Appendix E; 

 
c. construction on agricultural property that involves a soil disturbance of 

one (1) or more acres of land but less than five (5) acres; and  
 

d. construction activities located in the watersheds identified in Appendix 
D that involve soil disturbances between five thousand (5000) square 
feet and one (1) acre of land. 

 
2. Unless otherwise notified by the Department, the qualified inspector shall 

conduct site inspections in accordance with the following timetable: 
 

a. For construction sites where soil disturbance activities are on-going, the 
qualified inspector shall conduct a site inspection at least once every 
seven (7) calendar days. 
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b. For construction sites where soil disturbance activities are on-going and 

the owner or operator has received authorization in accordance with 
Part II.C.3 to disturb greater than five (5) acres of soil at any one time, 
the qualified inspector shall conduct at least two (2) site inspections 
every seven (7) calendar days. The two (2) inspections shall be separated 
by a minimum of two (2) full calendar days. 

  
c. For construction sites where soil disturbance activities have been 

temporarily suspended (e.g. winter shutdown) and temporary 
stabilization measures have been applied to all disturbed areas, the 
qualified inspector shall conduct a site inspection at least once every 
thirty (30) calendar days. The owner or operator shall notify the 
Regional Office stormwater contact person (see contact information in 
Appendix F) or, in areas under the jurisdiction of a regulated, traditional 
land use control MS4, the MS4 (provided the MS4 is not the owner or 
operator of the construction activity) in writing prior to reducing the 
frequency of inspections.  

 
d. For construction sites where soil disturbance activities have been shut 

down with partial project completion, the qualified inspector can stop 
conducting inspections if all areas disturbed as of the project shutdown 
date have achieved final stabilization and all post-construction 
stormwater management practices required for the completed portion of 
the project have been constructed in conformance with the SWPPP and 
are operational. The owner or operator shall notify the Regional Office 
stormwater contact person (see contact information in Appendix F) or, 
in areas under the jurisdiction of a regulated, traditional land use 
control MS4, the MS4 (provided the MS4 is not the owner or operator 
of the construction activity). in writing prior to the shutdown. If soil 
disturbance activities are not resumed within 2 years from the date of 
shutdown, the owner or operator shall have the qualified inspector 
perform a final inspection and certify that all disturbed areas have 
achieved final stabilization, and all temporary, structural erosion and 
sediment control measures have been removed; and that all post-
construction stormwater management practices have been constructed in 
conformance with the SWPPP by signing the “Final Stabilization” and 
“Post-Construction Stormwater Management Practice” certification 
statements on the NOT. The owner or operator shall then submit the 
completed NOT form to the address in Part II.A.1..  
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3. At a minimum, the qualified inspector shall inspect all erosion and sediment 

control practices to ensure integrity and effectiveness, all post-construction 
stormwater management practices under construction to ensure that they are 
constructed in conformance with the SWPPP, all areas of disturbance that have 
not achieved final stabilization, all points of discharge to natural surface 
waterbodies located within, or immediately adjacent to, the property boundaries 
of  the construction site, and all points of discharge from the construction site.   

 
4. The qualified inspector shall prepare an inspection report subsequent to each 

and every inspection. At a minimum, the inspection report shall include and/or 
address the following:   

 
a. Date and time of inspection; 

 
b. Name and title of person(s) performing inspection; 

 
c. A description of the weather and soil conditions (e.g. dry, wet, saturated) 

at the time of the inspection; 
 

d. A description of the condition of the runoff at all points of discharge 
from the construction site. This shall include identification of any 
discharges of sediment from the construction site. Include discharges 
from conveyance systems (i.e. pipes, culverts, ditches, etc.) and overland 
flow; 

 
e. A description of the condition of all natural surface waterbodies located 

within, or immediately adjacent to, the property boundaries of the 
construction site which receive runoff from disturbed areas. This shall 
include identification of any discharges of sediment to the surface 
waterbody; 

 
f. Identification of all erosion and sediment control practices that need 

repair or maintenance; 
 

g. Identification of all erosion and sediment control practices that were not 
installed properly or are not functioning as designed and need to be 
reinstalled or replaced; 

 
h. Description and sketch of areas that are disturbed at the time of the 

inspection and areas that have been stabilized (temporary and/or final) 
since the last inspection;   
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i. Current phase of construction of all post-construction stormwater 
management practices and identification of all construction that is not in 
conformance with the SWPPP and technical standards;  

 
j. Corrective action(s) that must be taken to install, repair, replace or 

maintain erosion and sediment control practices; and to correct 
deficiencies identified with the construction of the post-construction 
stormwater management practice(s); and 

 
k. Digital photographs, with date stamp, that clearly show the condition of 

all practices that have been identified as needing corrective actions. The 
qualified inspector shall attach paper color copies of the digital 
photographs to the inspection report being maintained onsite within 
seven (7) calendar days of the date of the inspection. The qualified 
inspector shall also take digital photographs, with date stamp, that 
clearly show the condition of the practice(s) after the corrective action 
has been completed. The qualified inspector shall attach paper color 
copies of the digital photographs to the inspection report that documents 
the completion of the corrective action work within seven (7) calendar 
days of that inspection. 

 
5. Within one business day of the completion of an inspection, the qualified 

inspector shall notify the owner or operator and appropriate contractor or 
subcontractor identified in Part III.A.6. of any corrective actions that need to be 
taken. The contractor or subcontractor shall begin implementing the corrective 
actions within one business day of this notification and shall complete the 
corrective actions in a reasonable time frame.  

 
6. All inspection reports shall be signed by the qualified inspector. Pursuant to 

Part II.C.2., the inspection reports shall be maintained on site with the SWPPP.  
 

Part V. TERMINATION OF PERMIT COVERAGE 
 
A. Termination of Permit Coverage  

 
1. An owner or operator that is eligible to terminate coverage under this permit 

must submit a completed NOT form to the address in Part II.A.1. The NOT 
form shall be one which is associated with this general permit, signed in 
accordance with Part VII.H. 

 
2. An owner or operator may terminate coverage when one or more the following 

conditions have been met: 
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a. Total project completion - All construction activity identified in the 

SWPPP has been completed; and all areas of disturbance have achieved 
final stabilization; and all temporary, structural erosion and sediment 
control measures have been removed; and all post-construction 
stormwater management practices have been constructed in 
conformance with the SWPPP and are operational; 

 
b. Planned shutdown with partial project completion - All soil disturbance 

activities have ceased; and all areas disturbed as of the project shutdown 
date have achieved final stabilization; and all temporary, structural 
erosion and sediment control measures have been removed; and all post-
construction stormwater management practices required for the 
completed portion of the project have been constructed in conformance 
with the SWPPP and are operational; 

 
c. A new owner or operator has obtained coverage under this permit in 

accordance with Part II.E. 
 

3. For construction activities meeting subdivision 2a. or 2b. of this Part, the owner 
or operator shall have the qualified inspector perform a final site inspection 
prior to submitting the NOT. The qualified inspector shall, by signing the “Final 
Stabilization” and “Post-Construction Stormwater Management Practice” 
certification statements on the NOT, certify that all disturbed areas have 
achieved final stabilization; and all temporary, structural erosion and sediment 
control measures have been removed; and that all post-construction stormwater 
management practices have been constructed in conformance with the SWPPP.  

 
4. For construction activities that are subject to the requirements of a regulated, 

traditional land use control MS4 and meet subdivision 2a. or 2b. of this Part, 
the owner or operator shall also have the MS4 sign the “MS4 Acceptance” 
statement on the NOT. The owner or operator shall have the principal executive 
officer, ranking elected official, or duly authorized representative from the 
regulated, traditional land use control MS4, sign the “MS4 Acceptance” 
statement. The MS4 official, by signing this statement, has determined that it is 
acceptable for the owner or operator to submit the NOT in accordance with the 
requirements of this Part. The MS4 can make this determination by performing 
a final site inspection themselves or by accepting the qualified inspector’s final 
site inspection certification(s) required in Part V.3. 

 
5. For construction activities that require post-construction stormwater 

management practices and meet subdivision 2a. of this Part, the owner or 
operator must, prior to submitting the NOT, ensure one of the following: 
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a. the post-construction stormwater management practice(s) and any right-

of-way(s) needed to maintain such practice(s) have been deeded to the 
municipality in which the practice(s) is located, 

  
b. an executed maintenance agreement is in place with the municipality 

that will maintain the post-construction stormwater management 
practice(s), 

 
c. for post-construction stormwater management practices that are 

privately owned, the owner or operator has modified their deed of 
record to include a deed covenant that requires operation and 
maintenance of the practice(s) in accordance with the operation and 
maintenance plan,  

 
d. for post-construction stormwater management practices that are owned 

by a public or private institution (e.g. school, college, university), or 
government agency or authority, the owner or operator has policy and 
procedures in place that ensures operation and maintenance of the 
practices in accordance with the operation and maintenance plan. 

 
Part VI. REPORTING AND RETENTION OF RECORDS  
 

A. Record Retention - The owner or operator shall retain a copy of the NOI, NOI 
Acknowledgment Letter, SWPPP, MS4 SWPPP Acceptance form and any inspection 
reports that were prepared in conjunction with this permit for a period of at least five (5) 
years from the date that the site achieves final stabilization. This period may be extended 
by the Department, in its sole discretion, at any time upon written notification.  

 
B. Addresses - With the exception of the NOI, NOT, and MS4 SWPPP Acceptance form 
(which must be submitted to the address referenced in Part II.A.1), all written 
correspondence requested by the Department, including individual permit applications, 
shall be sent to the address of the appropriate Department Regional Office listed in 
Appendix F. 

 
Part VII.  STANDARD PERMIT CONDITIONS 
 

A. Duty to Comply - The owner or operator must comply with all conditions of this 
permit.  All contractors and subcontractors associated with the project must comply with 
the terms of the SWPPP. Any non-compliance with this permit constitutes a violation of 
the Clean Water Act (CWA) and the ECL and is grounds for an enforcement action against 
the owner or operator and/or the contractor/subcontractor; permit revocation, suspension 
or modification; or denial of a permit renewal application. Upon a finding of significant 
non-compliance with this permit or the applicable SWPPP, the Department may order an 
immediate stop to all construction activity at the site until the non-compliance is remedied. 



25 
 

(Part VII. A) 
 The stop work order shall be in writing, shall describe the non-compliance in detail, and 
shall be sent to the owner or operator. 

 
B. Continuation of the Expired General Permit - This permit expires five (5) 
years from the effective date. However, coverage may be obtained under the expired 
general permit, which will continue in force and effect, until a new general permit is issued. 
Unless otherwise notified by the Department in writing, an owner or operator seeking 
authorization under the new general permit must submit a new NOI in accordance with the 
terms of such new general permit. 
  

 C. Enforcement - Failure of the owner or operator, its contractors, subcontractors, agents 
and/or assigns to strictly adhere to any of the permit requirements contained herein shall 
constitute a violation of this permit. There are substantial criminal, civil, and administrative 
penalties associated with violating the provisions of this permit.  Fines of up to $37,500 per 
day for each violation and imprisonment for up to fifteen (15) years may be assessed 
depending upon the nature and degree of the offense. 
  
D. Need to Halt or Reduce Activity Not a Defense - It shall not be a defense for an owner 
or operator in an enforcement action that it would have been necessary to halt or reduce 
the construction activity in order to maintain compliance with the conditions of this permit. 
 
E. Duty to Mitigate - The owner or operator and its contractors and subcontractors shall 
take all reasonable steps to minimize or prevent any discharge in violation of this permit 
which has a reasonable likelihood of adversely affecting human health or the environment. 
 
F. Duty to Provide Information - The owner or operator shall make available to the 
Department for review and copying or furnish to the Department within five (5) business 
days of receipt of a Department request for such information, any information requested for 
the purpose of determining compliance with this permit. This can include, but is not limited 
to, the NOI, NOI Acknowledgment Letter, SWPPP, MS4 SWPPP Acceptance form, 
executed maintenance agreement, and inspection reports. Failure to provide information 
requested by the Department within the request timeframe shall be a violation of this 
permit. 
 
The NOI, SWPPP and inspection reports required by this permit are public documents that 
the owner or operator must make available for review and copying by any person within 
five (5) business days of the owner or operator receiving a written request by any such 
person to review the NOI, SWPPP or inspection reports. Copying of documents will be 
done at the requester’s expense. 
 
G. Other Information - When the owner or operator becomes aware that they failed to 
submit any relevant facts, or submitted incorrect information in the NOI or in any other 
report, or have made substantive revisions to the SWPPP (e.g. the scope of the project 
changes significantly, the type of post-construction stormwater management practice(s)  
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changes, there is a reduction in the sizing of the post-construction stormwater management 
practice, or there is an increase in the disturbance area or impervious area), which were not 
reflected in the original NOI submitted to the Department, they shall promptly submit such 
facts or information to the Department. Failure of the owner or operator to correct or 
supplement any relevant facts within five (5) business days of becoming aware of the 
deficiency shall constitute a violation of this permit. 
 
H. Signatory Requirements 
 

1. All NOIs and NOTs shall be signed as follows: 
 

a. For a corporation these forms shall be signed by a responsible corporate 
officer. For the purpose of this section, a responsible corporate officer 
means: 

   
i. a president, secretary, treasurer, or vice-president of the 

corporation in charge of a principal business function, or any 
other person who performs similar policy or decision-making 
functions for the corporation; or  
 

ii. the manager of one or more manufacturing, production or 
operating facilities, provided the manager is authorized to make 
management decisions which govern the operation of the 
regulated facility including having the explicit or implicit duty of 
making major capital investment recommendations, and 
initiating and directing other comprehensive measures to assure 
long term environmental compliance with environmental laws 
and regulations; the manager can ensure that the necessary 
systems are established or actions taken to gather complete and 
accurate information for permit application requirements; and 
where authority to sign documents has been assigned or 
delegated to the manager in accordance with corporate 
procedures; 

 
b. For a partnership or sole proprietorship these forms shall be signed by a 

general partner or the proprietor, respectively; or  
 

c. For a municipality, State, Federal, or other public agency these forms 
shall be signed by either a principal executive officer or ranking elected 
official. For purposes of this section, a principal executive officer of a 
Federal agency includes: 

 
i. the chief executive officer of the agency, or 
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ii. a senior executive officer having responsibility for the overall 

operations of a principal geographic unit of the agency (e.g., 
Regional Administrators of EPA). 

 
2. The SWPPP and other information requested by the Department shall be signed 

by a person described in Part VII.H.1. or by a duly authorized representative of 
that person. A person is a duly authorized representative only if: 

 
a. The authorization is made in writing by a person described in Part 

VII.H.1.; 
 

b. The authorization specifies either an individual or a position having 
responsibility for the overall operation of the regulated facility or 
activity, such as the position of plant manager, operator of a well or a 
well field, superintendent, position of equivalent responsibility, or an 
individual or position having overall responsibility for environmental 
matters for the company. (A duly authorized representative may thus be 
either a named individual or any individual occupying a named position) 
and, 

 
c. The written authorization shall include the name, title and signature of 

the authorized representative and be attached to the SWPPP.  
 

3. All inspection reports shall be signed by the qualified inspector that performs 
the inspection. 

 
4. The MS4 SWPPP Acceptance form shall be signed by  the principal executive 

officer or ranking elected official from the regulated, traditional land use 
control MS4, or by a duly authorized representative of that person.  
 
It shall constitute a permit violation if an incorrect and/or improper signatory 
authorizes any required forms, SWPPP and/or inspection reports.   

 
I. Property Rights - The issuance of this permit does not convey any property rights of 
any sort, nor any exclusive privileges, nor does it authorize any injury to private property 
nor any invasion of personal rights, nor any infringement of Federal, State or local laws or 
regulations. Owners or operators must obtain any applicable conveyances, easements, 
licenses and/or access to real property prior to commencing construction activity. 
  
J. Severability - The provisions of this permit are severable, and if any provision of this 
permit, or the application of any provision of this permit to any circumstance, is held 
invalid, the application of such provision to other circumstances, and the remainder of this 
permit shall not be affected thereby. 
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K. Denial of Coverage Under This Permit 
 

1. At its sole discretion, the Department may require any owner or operator 
authorized by this permit to apply for and/or obtain either an individual SPDES 
permit or another SPDES general permit. When the Department requires any 
discharger authorized by a general permit to apply for an individual SPDES 
permit, it shall notify the discharger in writing that a permit application is 
required. This notice shall include a brief statement of the reasons for this 
decision, an application form, a statement setting a time frame for the owner or 
operator to file the application for an individual SPDES permit, and a deadline, 
not sooner than 180 days from owner or operator receipt of the notification 
letter, whereby the authorization to discharge under this general permit shall be 
terminated. Applications must be submitted to the appropriate Regional Office. 
The Department may grant additional time upon demonstration, to the 
satisfaction of the Regional Water Engineer, that additional time to apply for an 
alternative authorization is necessary or where the Department has not provided 
a permit determination in accordance with Part 621 of this Title. 

 
2. Any owner or operator authorized by this permit may request to be excluded 

from the coverage under this permit by applying for an individual permit or 
another general permit. In such cases, the owner or operator shall submit an 
individual application or an alternative general permit application in accordance 
with the requirements of this general permit, 40 CFR 122.26(c)(1)(ii) and 6 
NYCRR Part 621, with reasons supporting the request, to the Department at the 
address for the appropriate Department Office (see addresses in Appendix 
F).The request may be granted by issuance of an individual permit or another 
general permit at the discretion of the Department.  

 
3. When an individual SPDES permit is issued to a discharger authorized to 

discharge under a general SPDES permit for the same discharge(s), the general 
permit authorization for outfalls authorized under the individual SPDES permit 
is automatically terminated on the effective date of the individual permit unless 
termination is earlier in accordance with 6 NYCRR Part 750. 

            
L. Proper Operation and Maintenance - The owner or operator shall at all times 
properly operate and maintain all facilities and systems of treatment and control (and 
related appurtenances) which are installed or used by the owner or operator to achieve 
compliance with the conditions of this permit and with the requirements of the SWPPP. 
 
M. Inspection and Entry - The owner or operator shall allow the Department or an 
authorized representative of EPA, the State, or, in the case of a construction site which 
discharges through an MS4, an authorized representative of the MS4 receiving the 
discharge, upon the presentation of credentials and other documents as may be required by 
law, to: 
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1. Enter upon the owner’s or operator's premises where a regulated facility or 

activity is located or conducted or where records must be kept under the 
conditions of this permit;  

 
2. Have access to and copy at reasonable times, any records that must be kept 

under the conditions of this permit; and 
 

3. Inspect at reasonable times any facilities or equipment (including monitoring 
and control equipment). 

 
N. Permit Actions - At the Department’s sole discretion, this permit may, at any time, be 
modified, suspended, revoked, or renewed. The filing of a request by the owner or operator 
for a permit modification, revocation and reissuance, termination, a notification of planned 
changes or anticipated noncompliance does not limit, diminish and/or stay compliance with 
any terms of this permit. 
 
O. Definitions - Definitions of key terms are included in Appendix A of this permit. 
 
P. Re-Opener Clause  
 

1. If there is evidence indicating potential or realized impacts on water quality due 
to any stormwater discharge associated with construction activity covered by 
this permit, the owner or operator of such discharge may be required to obtain 
an individual permit or alternative general permit in accordance with Part 
VII.K. of this permit or the permit may be modified to include different 
limitations and/or requirements. 

 
2. Permit modification, suspension or revocation will be conducted in accordance 

with 6 NYCRR Part 621, 6 NYCRR 750-1.18, and 6 NYCRR 750-1.20.  
 

Q. Penalties for Falsification of Forms and Reports – Article 17 of the ECL provides for 
a civil penalty of $37,500 per day per violation of this permit. Articles 175 and 210 of the 
New York State Penal Law provide for a criminal penalty of a fine and/or imprisonment 
for falsifying forms and reports required by this permit. 
 
R. Other Permits – Nothing in this permit relieves the owner or operator from a 
requirement to obtain any other permits required by law.   
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APPENDIX A 

 
Definitions 
 
Alter Hydrology from Pre to Post-Development Conditions - means the post-development peak 
flow rate(s) has increased by more than 5% of the pre-developed condition for the design storm of 
interest (e.g. 10 yr and 100 yr).  
 
Combined Sewer - means a sewer that is designed to collect and convey both “sewage” and 
“stormwater”. 
 
Commence (Commencement of) Construction Activities - means the initial disturbance of soils 
associated with clearing, grading or excavation activities; or other construction related activities 
that disturb or expose soils such as demolition, stockpiling of fill material, and the initial 
installation of erosion and sediment control practices required in the SWPPP. See definition for 
“Construction Activity(ies)” also. 
 
Construction Activity(ies) - means any clearing, grading, excavation, filling, demolition or 
stockpiling activities that result in soil disturbance. Clearing activities can include, but are not 
limited to, logging equipment operation, the cutting and skidding of trees, stump removal and/or 
brush root removal. Construction activity does not include routine maintenance that is performed 
to maintain the original line and grade, hydraulic capacity, or original purpose of a facility. 
 
Direct Discharge (to a specific surface waterbody) - means that runoff flows from a construction 
site by overland flow and the first point of discharge is the specific surface waterbody, or runoff 
flows from a construction site to a separate storm sewer system and the first point of discharge 
from the separate storm sewer system is the specific surface waterbody. 
 
Discharge(s) - means any addition of any pollutant to waters of the State through an outlet or point 
source. 
 
Environmental Conservation Law (ECL) - means chapter 43-B of the Consolidated Laws of the 
State of New York, entitled the Environmental Conservation Law. 
 
Final Stabilization - means that all soil disturbance activities have ceased and a uniform, 
perennial vegetative cover with a density of eighty (80) percent over the entire pervious surface 
has been established; or other equivalent stabilization measures, such as permanent landscape 
mulches, rock rip-rap or washed/crushed stone have been applied on all disturbed areas that are not 
covered by permanent structures, concrete or pavement. 
 
General SPDES permit - means a SPDES permit issued pursuant to 6 NYCRR Part 750-1.21 
authorizing a category of discharges. 
 
 
Groundwater - means waters in the saturated zone. The saturated zone is a subsurface zone in 
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which all the interstices are filled with water under pressure greater than that of the atmosphere. 
Although the zone may contain gas-filled interstices or interstices filled with fluids other than 
water, it is still considered saturated.  
 
Impervious Area (Cover) - means all impermeable surfaces that cannot effectively infiltrate 
rainfall. This includes paved, concrete and gravel surfaces (i.e. parking lots, driveways, roads, 
runways and sidewalks); building rooftops and miscellaneous impermeable structures such as 
patios, pools, and sheds. 
 
Larger Common Plan of Development or Sale - means a contiguous area where multiple 
separate and distinct construction activities are occurring, or will occur, under one plan. The term 
“plan” in “larger common plan of development or sale” is broadly defined as any announcement or 
piece of documentation (including a sign, public notice or hearing, marketing plan, advertisement, 
drawing, permit application, State Environmental Quality Review Act (SEQRA) application, 
zoning request, computer design, etc.) or physical demarcation (including boundary signs, lot 
stakes, surveyor markings, etc.) indicating that construction activities may occur on a specific plot. 
 
For discrete construction projects that are located within a larger common plan of development or 
sale that are at least 1/4 mile apart, each project can be treated as a separate plan of development or 
sale provided any interconnecting road, pipeline or utility project that is part of the same “common 
plan” is not concurrently being disturbed. 
 
Municipal Separate Storm Sewer (MS4) - a conveyance or system of conveyances (including 
roads with drainage systems, municipal streets, catch basins, curbs, gutters, ditches, man-made 
channels, or storm drains): 

i. Owned or operated by a State, city, town, borough, county, parish, district, association, 
or other public body (created by or pursuant to State law) having jurisdiction over 
disposal of sewage, industrial wastes, stormwater, or other wastes, including special 
districts under State law such as a sewer district, flood control district or drainage 
district, or similar entity, or an Indian tribe or an authorized Indian tribal organization, 
or a designated and approved management agency under section 208 of the CWA that 
discharges to surface waters of the  State; 

ii. Designed or used for collecting or conveying stormwater; 
iii. Which is not a combined sewer; and 
iv. Which is not part of a Publicly Owned Treatment Works (POTW) as defined at 40 CFR 

122.2. 
 
National Pollutant Discharge Elimination System (NPDES) - means the national system for the 
issuance of wastewater and stormwater permits under the Federal Water Pollution Control Act 
(Clean Water Act). 
 
NOI Acknowledgment Letter - means the letter that the Department sends to an owner or 
operator to acknowledge the Department’s receipt and acceptance of a complete Notice of Intent. 
This letter documents the owner’s or operator’s authorization to discharge in accordance with the 
general permit for stormwater discharges from construction activity.  
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Owner or Operator - means the person, persons or legal entity which owns or leases the property 
on which the construction activity is occurring; and/or an entity that has operational control over 
the construction plans and specifications, including the ability to make modifications to the plans 
and specifications.  
 
Pollutant - means dredged spoil, filter backwash, solid waste, incinerator residue, sewage, 
garbage, sewage sludge, munitions, chemical wastes, biological materials, radioactive materials, 
heat, wrecked or discarded equipment, rock, sand and industrial, municipal, agricultural waste and 
ballast discharged into water; which may cause or might reasonably be expected to cause pollution 
of the waters of the state in contravention of the standards or guidance values adopted as provided 
in Parts 700 et seq of this Title. 
 
Qualified Inspector - means a person that is knowledgeable in the principles and practices of 
erosion and sediment control, such as a licensed Professional Engineer, Certified Professional in 
Erosion and Sediment Control (CPESC), Registered Landscape Architect, or other Department 
endorsed individual(s).  
 
It can also mean someone working under the direct supervision of, and at the same company as, 
the licensed Professional Engineer or Registered Landscape Architect, provided that person has 
training in the principles and practices of erosion and sediment control. Training in the principles 
and practices of erosion and sediment control means that the individual working under the direct 
supervision of the licensed Professional Engineer or Registered Landscape Architect has received 
four (4) hours of Department endorsed training in proper erosion and sediment control principles 
from a Soil and Water Conservation District, or other Department endorsed entity. After receiving 
the initial training, the individual working under the direct supervision of the licensed Professional 
Engineer or Registered Landscape Architect shall receive four (4) hours of training every three (3) 
years.  
 
It can also mean a person that meets the Qualified Professional qualifications in addition to the 
Qualified Inspector qualifications.  
 
Note: Inspections of any post-construction stormwater management practices that include 
structural components, such as a dam for an impoundment, shall be performed by a licensed 
Professional Engineer. 
 
Qualified Professional - means a person that is knowledgeable in the principles and practices of 
stormwater management and treatment, such as a licensed Professional Engineer, Registered 
Landscape Architect or other Department endorsed individual(s). Individuals preparing SWPPPs 
that require the post-construction stormwater management practice component must have an 
understanding of the principles of hydrology, water quality management practice design, water 
quantity control design, and, in many cases, the principles of hydraulics in order to prepare a 
SWPPP that conforms to the Department’s technical standard. All components of the SWPPP that 
involve the practice of engineering, as defined by the NYS Education Law (see Article 145), shall 
be prepared by, or under the direct supervision of, a professional engineer licensed to practice in 
the State of New York. 
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Regulated, Traditional Land Use Control MS4 - means a city, town or village with land use 
control authority that is required to gain coverage under  New York State DEC’s SPDES General 
Permit For Stormwater Discharges from Municipal Separate Stormwater Sewer Systems (MS4s).  
 
Routine Maintenance Activity - means construction activity that is performed to maintain the 
original line and grade, hydraulic capacity, or original purpose of a facility, including, but not 
limited to: 

• Re-grading of gravel roads or parking lots,  
• Stream bank restoration projects (does not include the placement of spoil material), 
• Cleaning and shaping of existing roadside ditches and culverts that maintains the 
approximate original line and grade, and hydraulic capacity of the ditch, 
• Cleaning and shaping of existing roadside ditches that does not maintain the 
approximate original grade, hydraulic capacity and purpose of the ditch if the changes to 
the line and grade, hydraulic capacity or purpose of the ditch are installed to improve 
water quality and quantity controls (e.g. installing grass lined ditch), 
• Placement of aggregate shoulder backing that makes the transition between the road 
shoulder and the ditch or embankment, 
• Full depth milling and filling of existing asphalt pavements, replacement of 
concrete pavement slabs, and similar work that does not expose soil or disturb the bottom 
six (6) inches of subbase material, 
• Long-term use of equipment storage areas at or near highway maintenance 
facilities, 
• Removal of sediment from the edge of the highway to restore a previously existing 
sheet-flow drainage connection from the highway surface to the highway ditch or 
embankment, 
• Existing use of Canal Corp owned upland disposal sites for the canal, and 
• Replacement of curbs, gutters, sidewalks and guide rail posts.  

 
State Pollutant Discharge Elimination System (SPDES) - means the system established 
pursuant to Article 17 of the ECL and 6 NYCRR Part 750 for issuance of permits authorizing 
discharges to the waters of the state. 
 
Surface Waters of the State - shall be construed to include lakes, bays, sounds, ponds, 
impounding reservoirs, springs, rivers, streams, creeks, estuaries, marshes, inlets, canals, the 
Atlantic ocean within the territorial seas of the state of New York and all other bodies of surface 
water, natural or artificial, inland or coastal, fresh or salt, public or private (except those private 
waters that do not combine or effect a junction with natural surface or underground waters), which 
are wholly or partially within or bordering the state or within its jurisdiction. Waters of the state 
are further defined in 6 NYCRR Parts 800 to 941. 
 
Temporary Stabilization - means that exposed soil has been covered with material(s) as set forth 
in the technical standard, New York Standards and Specifications for Erosion and Sediment 
Control, to prevent the exposed soil from eroding. The materials can include, but are not limited to, 
mulch, seed and mulch, and erosion control mats (e.g. jute twisted yarn, excelsior wood fiber 
mats). 
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Total Maximum Daily Loads (TMDLs) - A TMDL is the sum of the allowable loads of a single 
pollutant from all contributing point and nonpoint sources. It is a calculation of the maximum 
amount of a pollutant that a waterbody can receive on a daily basis and still meet water quality 
standards, and an allocation of that amount to the pollutant's sources. A TMDL stipulates 
wasteload allocations (WLAs) for point source discharges, load allocations (LAs) for nonpoint 
sources, and a margin of safety (MOS). 
 
Trained Contractor - means an employee from the contracting (construction) company, identified 
in Part III.A.6., that has received four (4) hours of Department endorsed training in proper erosion 
and sediment control principles from a Soil and Water Conservation District, or other Department 
endorsed entity. After receiving the initial training, the trained contractor shall receive four (4) 
hours of training every three (3) years. 
 
It can also mean an employee from the contracting (construction) company, identified in Part 
III.A.6., that meets the qualified inspector qualifications (e.g. licensed Professional Engineer, 
Certified Professional in Erosion and Sediment Control (CPESC), Registered Landscape Architect, 
or someone working under the direct supervision of, and at the same company as, the licensed 
Professional Engineer or Registered Landscape Architect, provided they have received four (4) 
hours of Department endorsed training in proper erosion and sediment control principles from a 
Soil and Water Conservation District, or other Department endorsed entity).     
 
The trained contractor will be responsible for the day to day implementation of the SWPPP. 
 
Uniform Procedures Act (UPA) Permit - means a permit required under 6 NYCRR Part 621 of 
the Environmental Conservation Law (ECL), Article 70. 
 
Water Quality Standard - means such measures of purity or quality for any waters in relation to 
their reasonable and necessary use as promulgated in 6 NYCRR Part 700 et seq. 
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APPENDIX B 
 

Required SWPPP Components by Project Type 
 

Table 1 
CONSTRUCTION ACTIVITIES THAT REQUIRE THE PREPARATION OF A SWPPP  

THAT ONLY INCLUDES EROSION AND SEDIMENT CONTROLS  

The following construction activities that involve soil disturbances of one (1) or more acres of land, but less 
than five (5) acres: 

 
• Single family home not located in one of the watersheds listed in Appendix C and not directly 

discharging to one of the 303(d) segments listed in Appendix E 
• Single family residential subdivisions with 25% or less impervious cover at total site build-out 

and not located in one of the watersheds listed in Appendix C and not directly discharging to one 
of the 303(d) segments listed in Appendix E 

• Construction of a barn or other agricultural building, silo, stock yard or pen.  

The following construction activities that involve soil disturbances of one (1) or more acres of land: 
 

• Installation of underground, linear utilities; such as gas lines, fiber-optic cable, cable TV, 
electric, telephone, sewer mains, and water mains   

• Environmental enhancement projects, such as wetland mitigation projects, stormwater retrofits 
and stream restoration projects 

• Bike paths and trails 
• Sidewalk construction projects that are not part of a road/ highway construction or 

reconstruction project 
• Slope stabilization projects 
• Slope flattening that changes the grade of the site, but does not significantly change the runoff 

characteristics  
• Spoil areas that will be covered with vegetation 
• Land clearing and grading for the purposes of creating vegetated open space (i.e. recreational 

parks, lawns, meadows, fields), excluding projects that alter hydrology from pre to post 
development conditions 

• Athletic fields (natural grass) that do not include the construction or reconstruction of 
impervious area and do not alter hydrology from pre to post development conditions 

• Demolition project where vegetation will be established and no redevelopment is planned 
• Overhead electric transmission line project that does not include the construction of permanent 

access roads or parking areas surfaced with impervious cover  
• Structural practices as identified in Table II in the “Agricultural Management Practices Catalog 

for Nonpoint Source Pollution in New York State”, excluding projects that involve soil 
disturbances of less than five acres and construction activities that include the construction or 
reconstruction of impervious area   

The following construction activities that involve soil disturbances between five thousand (5000) square feet 
and one (1) acre of land: 
 

• All construction activities located in the watersheds identified in Appendix D that involve soil 
disturbances between five thousand (5000) square feet and one (1) acre of land.   
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Table 2 
CONSTRUCTION ACTIVITIES THAT REQUIRE THE PREPARATION OF A SWPPP  

THAT INCLUDES POST-CONSTRUCTION STORMWATER MANAGEMENT PRACTICES 

The following construction activities that involve soil disturbances of one (1) or more acres of land: 
 

• Single family home located in one of the watersheds listed in Appendix C or directly discharging 
to one of the 303(d) segments listed in Appendix E 

• Single family residential subdivisions located in one of the watersheds listed in Appendix C or 
directly discharging to one of the 303(d) segments listed in Appendix E 

• Single family residential subdivisions that involve soil disturbances of between one (1) and five 
(5)  acres of land with greater than 25% impervious cover at total site build-out  

• Single family residential subdivisions that involve soil disturbances of five (5) or more acres of 
land, and single family residential subdivisions that involve soil disturbances of less than five (5) 
acres that are part of a larger common plan of development or sale that will ultimately disturb 
five or more acres of land 

• Multi-family residential developments; includes townhomes, condominiums, senior housing 
complexes,  apartment complexes, and  mobile home parks 

• Airports 
• Amusement parks 
• Campgrounds 
• Cemeteries that include the construction or reconstruction of impervious area (>5% of disturbed 

area) or alter the hydrology from pre to post development conditions 
• Commercial developments  
• Churches and other places of worship 
• Construction of a barn or other agricultural building(e.g. silo) and structural practices as 

identified in Table II in the “Agricultural Management Practices Catalog for Nonpoint Source 
Pollution in New York State” that include the construction or reconstruction of impervious area, 
excluding projects that involve soil disturbances of less than five acres.  

• Golf courses 
• Institutional, includes hospitals, prisons, schools and colleges 
• Industrial facilities, includes industrial parks 
• Landfills 
• Municipal facilities; includes highway garages, transfer stations, office buildings, POTW’s and 

water treatment plants  
• Office complexes 
• Sports complexes 
• Racetracks, includes racetracks with earthen (dirt) surface 
• Road construction or reconstruction  
• Parking lot construction or reconstruction  
• Athletic fields (natural grass) that include the construction or reconstruction of impervious area 

(>5% of disturbed area) or alter the hydrology from pre to post development conditions 
• Athletic fields with artificial turf 
• Permanent access roads,  parking areas, substations, compressor stations and well drilling pads, 

surfaced with impervious cover, and constructed as part of an over-head electric transmission line 
project , wind-power project, cell tower project, oil or gas well drilling project or other linear 
utility project 

• All other construction activities that include the construction or reconstruction of impervious area 
and  alter the hydrology from pre to post development conditions, and are not listed in Table 1  

 

 
 

  



37 
 

APPENDIX C 
 

Watersheds Where Enhanced Phosphorus Removal Standards Are Required 
       
Watersheds where owners or operators of construction activities identified in Table 2 of 
Appendix B must prepare a SWPPP that includes post-construction stormwater 
management practices designed in conformance with the Enhanced Phosphorus Removal 
Standards included in the technical standard, New York State Stormwater Management 
Design Manual (“Design Manual”). 
 
 
 

• Entire New York City Watershed located east of the Hudson River - Figure 1 
• Onondaga Lake Watershed - Figure 2 
• Greenwood Lake Watershed -Figure 3 
• Oscawana Lake Watershed – Figure 4 

 
 



Figure 1 - New York City Watershed East of the Hudson 
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Figure 2 - Onondaga Lake Watershed 
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Figure 3 - Greenwood Lake Watershed 
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igure 4 - Oscawana Lake WatershedF  
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Watersheds where owners or operators of construction activities that involve soil 
disturbances between five thousand (5000) square feet and one (1) acre of land must obtain 
coverage under this permit.  
 

Entire New York City Watershed that is located east of the Hudson River - See Figure 1 in 
Appendix C 
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List of 303(d) segments impaired by pollutants related to construction activity (e.g. silt, sediment 
or nutrients). Owners or operators of single family home and single family residential subdivision 
construction activities that involve soil disturbances of one or more acres of land, but less than 5 
acres, and directly discharge to one of the listed segments below shall prepare a SWPPP that 
includes post-construction stormwater management practices designed in conformance with the 
most current version of the technical standard, New York State Stormwater Management Design 
Manual (“Design Manual”).  
 

COUNTY     WATERBODY COUNTY      WATERBODY 

APPENDIX E 
 

Albany  Ann Lee (Shakers) Pond, Stump Pond 
Albany  Basic Creek Reservoir 
Bronx  Van Cortlandt Lake 
Broome  Whitney Point Lake/Reservoir 
Broome  Beaver Lake 
Broome  White Birch Lake 
Chautauqua Chautauqua Lake, North 
Chautauqua  Chautauqua Lake, South 
Chautauqua Bear Lake 
Chautauqua Chadakoin River and tribs 
Chautauqua Lower Cassadaga Lake 
Chautauqua Middle Cassadaga Lake 
Chautauqua Findley Lake 
Clinton       Great Chazy River, Lower, Main Stem 
Columbia   Kinderhook Lake 
Columbia      Robinson Pond 
Dutchess    Hillside Lake 
Dutchess   Wappinger Lakes 
Dutchess    Fall Kill and tribs 
Dutchess       Rudd Pond 
Erie      Rush Creek and tribs 
Erie    Ellicott Creek, Lower, and tribs 
Erie           Beeman Creek and tribs 
Erie           Murder Creek, Lower, and tribs 
Erie           South Branch Smoke Cr, Lower, and tribs 
Erie           Little Sister Creek, Lower, and tribs 
Essex        Lake George (primary county listed as Warren) 
Genesee       Black Creek, Upper, and minor tribs 
Genesee     Tonawanda Creek, Middle, Main Stem 
Genesee      Tonawanda Creek, Upper, and minor tribs 
Genesee     Little Tonawanda Creek, Lower, and tribs 
Genesee      Oak Orchard Creek, Upper, and tribs 
Genesee     Bowen Brook and tribs 
Genesee     Bigelow Creek and tribs 
Greene    Schoharie Reservoir 
Greene    Sleepy Hollow Lake 
Herkimer   Steele Creek tribs 
Kings    Hendrix Creek 
Lewis     Mill Creek/South Branch and tribs 
Livingston    Conesus Lake 
Livingston   Jaycox Creek and tribs 
Livingston    Mill Creek and minor tribs 

Monroe      Genesee River, Lower, Main Stem 
Monroe     Genesee River, Middle, Main Stem 
Monroe      Black Creek, Lower, and minor tribs 
Monroe    Buck Pond 
Monroe     Long Pond 
Monroe      Cranberry Pond 
Monroe     Mill Creek and tribs 
Monroe    Shipbuilders Creek and tribs 
Monroe      Minor tribs to Irondequoit Bay 
Monroe        Thomas Creek/White Brook and tribs 
Nassau      Glen Cove Creek, Lower, and tribs 
Nassau     LI Tribs (fresh) to East Bay 
Nassau     East Meadow Brook, Upper, and tribs 
Nassau        Hempstead Bay 
Nassau         Hempstead Lake 
Nassau       Grant Park Pond 
Niagara        Bergholtz Creek and tribs 
Oneida        Ballou, Nail Creeks 
Onondaga       Ley Creek and tribs 
Onondaga      Onondaga Creek, Lower and tribs 
Onondaga      Onondaga creek, Middle and tribs 
Onondaga       Onondaga Creek, Upper, and minor tribs 
Onondaga      Harbor Brook, Lower, and tribs 
Onondaga      Ninemile Creek, Lower, and tribs 
Onondaga       Minor tribs to Onondaga Lake 
Ontario       Honeoye Lake 
Ontario        Hemlock Lake Outlet and minor tribs 
Ontario      Great Brook and minor tribs 
Oswego      Lake Neatahwanta 
Putnam    Oscawana Lake 
Putnam     Lake Carmel 
Queens     Jamaica Bay, Eastern, and tribs (Queens) 
Queens       Bergen Basin 
Queens     Shellbank Basin 
Rensselaer    Snyders Lake 
Richmond     Grasmere, Arbutus and Wolfes Lakes 
Saratoga      Dwaas Kill and tribs 
Saratoga       Tribs to Lake Lonely 
Saratoga       Lake Lonely 
Saratoga       Schuyler Creek and tribs 
Schenectady     Collins Lake 
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APPENDIX E 

nt’d. 

Y COUNTY       WATERBODY 

 
List of 303(d) segments impaired by pollutants related to construction activity, co
 

COUNTY        WATERBOD
Schoharie       Engleville Pond 

ake Salubria 
teuben        Smith Pond 
uffolk        Millers Pond 

Suffolk         Mattituck (Marratooka) Pond 

Suffolk       Tidal tribs to West Moriches Bay 
Suffolk       Canaan Lake 
Suffolk        Lake Ronkonkoma 
Tompkins        Cayuga Lake, Southern End 
Tompkins       Owasco Inlet, Upper, and tribs 
Ulster        Ashokan Reservoir 
Ulster       Esopus Creek, Upper, and minor tribs 
Warren      Lake George 
Warren      Tribs to L.George, Village of L George 
Warren     Huddle/Finkle Brooks and tribs 
Warren        Indian Brook and tribs 
Warren      Hague Brook and tribs 
Washington     Tribs to L.George, East Shore of Lake George 
Washington     Cossayuna Lake 
Wayne        Port Bay 
Wayne       Marbletown Creek and tribs 
Westchester     Peach Lake 
Westchester    Mamaroneck River, Lower 
Westchester     Mamaroneck River, Upper, and minor tribs 
Westchester      Sheldrake River and tribs 
Westchester    Blind Brook, Lower 
Westchester      Blind Brook, Upper, and tribs 
Westchester   Lake Lincolndale 
Westchester   Lake Meahaugh 
Wyoming     Java Lake 
Wyoming    Silver Lake 

Schoharie     Summit Lake 
St. Lawrence    Black Lake Outlet/Black Lake 
Steuben        L

 

S
S

 
Note: The list above identifies those waters from the final New York State “2008 Section 303(d) 
List of Impaired Waters Requiring a TMDL/Other Strategy”, dated May 26, 2008, that are 
impaired by silt, sediment or nutrients. 
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APPENDIX F 
 

LIST OF NYS DEC REGIONAL OFFICES 
 
 

Region COVERING THE 

FOLLOWING 
COUNTIES: 

DIVISION OF 

ENVIRONMENTAL 
PERMITS (DEP)  

PERMIT ADMINISTRATORS

DIVISION OF WATER
(DOW) 

 

 

WATER (SPDES) PROGRAM 

1 NASSAU AND SUFFOLK 50 CIRCLE ROAD 
STONY BROOK, NY  

) 444-0365
11790-3409 11790 

50 CIRCLE ROAD 
STONY BROOK, NY  

TEL. (631  TEL. (631) 444-0405 
 

2 NX, KINGS, NEW YORKBRO , 
QUE

1 HUNTERS POINT P
40 21ST ST. 

LONG ISLAND CITY 07 
TEL. (718) 482-4997

ST ST. 
CITY, NY  11101-5407 

82-4933 

ENS AND RICHMOND 47-
LAZA, 1 HUN

47-40 21
, NY  11101-54

 

LONG I
 

SLAND 

TEL. (718) 4

TERS POINT PLAZA, 

 

3 UT

ROCKLAND, SULLIVA

D CHESS, ORANGE, PUTNAM, 
N  LSTER 

AND WESTCHESTER 
, U

21 SOUTH PUTT CO

NEW PALTZ, NY  12
TEL. (845) 256-3059

E 1W RNERS ROAD 100 HILLSIDE AVENUE, SUIT

561-1696 WHITE PLAINS, NY 10603 
 TEL. (914) 428 - 2505 

 

4 ALBANY, COLUMBIA, DELAW

RE

ARE, 

S

CH OHARIE 

1150 NORTH WEST

TADY, NY  1
) 357-2069

DY, NY  12306-2014 
7-2045       

G ENE, MONTGOMERY, 
OT , R L ,

SCHENEC

TEL. (518EGO  ENSSE AER  

ENECTADY AND SCHS
 

COTT ROAD 1130 NORTH WESTCOTT ROAD 
12306-20 4 SCHENECTA

 TEL. (518) 35

5 NTON, ESSEX, FRANKCLI LIN, 
FUL RATOGA, 

A TON 

1115 STATE ROUTE  
RAY BROOK, NY  12
TEL. (518) 897-1234

E ROAD,  

 
TON, HAMILTON, SA

HINGW RREN AND WAS

 86,  PO B X 296 232 GOLF COURSO

977-0296 PO BOX 220 
 WARRENSBURG, NY 12885-0220

TEL. (518) 623-1200 
 

6 HERKIMER, JEFFERSON, 
LEWIS, ONEIDA AND 31
ST. LAWRENCE WATERTOW

315) 785-

STATE OFFICE B
7 WASHINGTO

N, N
224  793-2554 

UILDING STATE OFFICE BUILDING
N STREET 

 
207 GENESEE STREET 

Y  13601-3787 UTICA, NY  13501-2885 
TEL. ( 5 TEL. (315)

7 BR
CH NANGO, CORTLAND, SYRAC

O
E

A

M

1
) 426-743

2400 
-7500 

OME, CAYUGA, 615 ERIE BLVD. W

M DISON, ONONDAGA, 
USE, NY  

TEL. (315
OSWEGO, TIOGA AND 
TO PKINS 

EST 615 ERIE BLVD. WEST 
NY  13204-3204-2400 SYRACUSE, 

4268 TEL. (315) 

8 C MUNG, GENESEE, HE
IV
NT

SCH
TE

YAT

ST AVON
AVON, NY  14414-
TEL. (585) 226-246

T AVON-LIMA RD. 
14414-9519 

2466 
L INGSTON, MONROE, 
O ARIO, ORLEANS, 

UYLER, SENECA, 
S UBEN, WAYNE AND 

ES 

6274 EA -LIMA ROAD 6274 EAS
9519 AVON, NY 

) 226-6 TEL. (585

9 EGANY, CATTARAUGUS, 
RIE, 

270 M
BUF

ALL

 

ICHIGAN A
FALO, NY  14

TEL. (716) 851-716

HIGAN AVE. 
3-2999 
 

CHAUTAUQUA, E
NIAGARA AND WYOMING

VENUE 270 MIC
203-2999 BUFFALO, NY 1420

6) 851-70705 TEL. (71
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Page 1 of 10

New York State Department of Environmental Conservation
Division of Water

625 Broadway, 4th Floor
Albany, New York 12233-3505

NOTICE OF INTENT

All sections must be completed unless otherwise noted. Failure to complete all items may
result in this form being returned to you, thereby delaying your coverage under this
General Permit. Applicants must read and understand the conditions of the permit and
prepare a Stormwater Pollution Prevention Plan prior to submitting this NOI. Applicants
are responsible for identifying and obtaining other DEC permits that may be required.

-IMPORTANT-
RETURN THIS FORM TO THE ADDRESS ABOVE

OWNER/OPERATOR MUST SIGN FORM

Stormwater Discharges Associated with Construction Activity Under State
Pollutant Discharge Elimination System (SPDES) General Permit # GP-0-10-001

Owner/Operator Information

Owner/Operator Contact Person Last Name (NOT CONSULTANT)

Owner/Operator Contact Person First Name

Owner/Operator Mailing Address

City

State Zip

-
Phone (Owner/Operator)

- -
Fax (Owner/Operator)

- -

Email (Owner/Operator)

Owner/Operator (Company Name/Private Owner Name/Municipality Name)

NYR
(for DEC use only)

FED TAX ID

- (not required for individuals)

1358331598

E P T C O N C O R D I I , L L C

T I M L I E S

E N T E R T A I N M E N T P R O P E R T I E S T R U S T

9 0 9 W A L N U T , S U I T E 2 0 0

K A N S A S C I T Y

M O 6 4 1 0 6

8 1 6 4 7 2 1 7 0 0

T I M L @ E P R K C . C O M

4 3 1 7 9 0 8 7 7



1. Provide the Geographic Coordinates for the project site in NYTM Units. To do this you
must go to the NYSDEC Stormwater Interactive Map on the DEC website at:

www.dec.ny.gov/imsmaps/stormwater/viewer.htm

Zoom into your Project Location such that you can accurately click on the centroid of
your site. Once you have located your project site, go to the tool boxes on the top and
choose "i"(identify). Then click on the center of your site and a new window containing
the X, Y coordinates in UTM will pop up. Transcribe these coordinates into the boxes
below. For problems with the interactive map use the help function.

X Coordinates (Easting) Y Coordinates (Northing)

Project Site Information

Project/Site Name

Street Address (NOT P.O. BOX)

City/Town/Village (THAT ISSUES BUILDING PERMIT)

State Zip

-
County

Name of Nearest Cross Street

Distance to Nearest Cross Street (Feet) Project In Relation to Cross Street
North South East West
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2. What is the nature of this construction project?

New Construction

Redevelopment with increase in imperviousness

Redevelopment with no increase in imperviousness

Section-Block-Parcel
Tax Map Numbers

Side of Street
North South East West

DEC Region

Tax Map Numbers

1863331599

SEE ATTACHED TABLE 1

E P T C O N C O R D R E S O R T

T h o m p s o n v i l l e R o a d

T H O M P S O N

N Y 1 0 0 1 3 S U L L I V A N 3

J o y l a n d R o a d

5

5 2 9 5 7 5 4 6 1 2 3 2 0



3. Select the predominant land use for both pre and post development conditions.
SELECT ONLY ONE CHOICE FOR EACH

8. Do you plan to disturb more than 5 acres of soil at any one time?

9. Indicate the percentage of each Hydrologic Soil Group(HSG) at the site.
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Existing Land Use
FOREST

PASTURE/OPEN LAND

CULTIVATED LAND

SINGLE FAMILY HOME

SINGLE FAMILY SUBDIVISION

TOWN HOME RESIDENTIAL

MULTIFAMILY RESIDENTIAL

INSTITUTIONAL/SCHOOL

INDUSTRIAL

COMMERCIAL

ROAD/HIGHWAY

RECREATIONAL/SPORTS FIELD

BIKE PATH/TRAIL

LINEAR UTILITY

PARKING LOT

OTHER

. .

Future Land Use
SINGLE FAMILY HOME

SINGLE FAMILY SUBDIVISION

TOWN HOME RESIDENTIAL

MULTIFAMILY RESIDENTIAL

INSTITUTIONAL/SCHOOL

INDUSTRIAL

COMMERCIAL

MUNICIPAL

ROAD/HIGHWAY

RECREATIONAL/SPORTS FIELD

BIKE PATH/TRAIL

LINEAR UTILITY (water, sewer, gas, etc.)

PARKING LOT
CLEARING/GRADING ONLY
DEMOLITION, NO REDEVELOPMENT
WELL DRILLING ACTIVITY *(Oil, Gas, etc.)
OTHER

Yes No

Pre-Development Post-Development

4. Will future use of this site be an agricultural property as defined
by the NYS Agriculture and Markets Law ? Yes No

Yes No
5. Is this a project which does not require coverage under the General

Permit (e.g. Project done under an Individual SPDES Permit, or
department approved remediation)?

Yes No
6. Is this property owned by a state authority, state agency, federal

government or local government?

A B C D

% % % %

Number of Lots

Total Site
Acreage

. .

Acreage To
Be Disturbed

Existing Impervious
Area Within Disturbed

Future Impervious
Area Within Disturbed

7. In accordance with the larger common plan of development or sale, enter the total
project site acreage, the acreage to be disturbed and the future impervious area
(acreage)within the disturbed area. Round to the nearest tenth of an acre.

*note: for gas well drilling, non-high volume hydraulic fractured wells only

7387331596

*Portions of Project Fall within NYSDOT & County Property*

1 5 8 3 6 8 2 8 5 1 8 2

0 0 8 6 1 4
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Name

10. Is this a phased project? Yes No

11. Enter the planned start and
end dates of the disturbance

ti iti
-

Start Date

/ /
End Date

/ /

12. Identify the nearest, natural, surface waterbody(ies) to which construction site
runoff will discharge.

12a. Type of waterbody identified in
Question 12?

Wetland / State Jurisdiction On Site (Answer 12b)

Wetland / State Jurisdiction Off Site

Wetland / Federal Jurisdiction On Site (Answer 12b)

Wetland / Federal Jurisdiction Off Site

Stream / Creek On Site

Stream / Creek Off Site

River On Site

River Off Site

Lake On Site

Lake Off Site

Other Type On Site

Other Type Off Site

12b. How was the wetland identified?

Regulatory Map

Delineated by Consultant

Delineated by Army Corps of Engineers

Other (identify)

13. Has the surface waterbody(ies) in question 12 been identified as a
303(d) segment in Appendix E of GP-0-10-001?

14. Is this project located in one of the Watersheds identified in
Appendix C of GP-0-10-001?

Yes No

Yes No

15. Is the project located in one of the watershed
areas associated with AA and AA-S classified
waters? If no, skip question 16.

Yes No

9155331591

0 8 0 1 2 0 1 3 0 2 0 1 2 0 1 5

T A N N E R Y B R O O K , K I A M E S H A C R E E K

S E V E R A L N Y S D E C A N D U S A C E W E T L A N D S



18. Does the site runoff enter a separate storm sewer
system (including roadside drains, swales, ditches,
culverts, etc)?

19. What is the name of the municipality/entity that owns the separate storm sewer system?

Yes No Unknown

20. Does any runoff from the site enter a sewer classified
as a Combined Sewer? Yes No Unknown

16. Does this construction activity disturb land with
no existing impervious cover and where the Soil Slope
Phase is identified as an E or F on the USDA Soil
Survey? If Yes, what is the acreage to be disturbed?

Yes No

.

21. Has the required Erosion and Sediment Control component of the
SWPPP been developed in conformance with the current NYS
Standards and Specifications for Erosion and Sediment Control
(aka Blue Book) ?

22. Does this construction activity require the development of a
SWPPP that includes Water Quality and Quantity Control
components (Post-Construction Stormwater Management Practices)
(If No, skip questions 23 and 27-35)

23. Have the Water Quality and Quantity Control components of the
SWPPP been developed in comformance with the current NYS
Stormwater Management Design Manual ?

Yes No

Yes No

Yes No
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17. Will the project disturb soils within a State
regulated wetland or the protected 100 foot adjacent
area?

Yes No

6222331593

T O W N O F T H O M P S O N , S U L L I V A N C O U N T Y D P W ,

N Y S D O T





26. Select all of the erosion and sediment control practices that will be
employed on the project site:
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Biotechnical

Brush Matting

Wattling

Other

25. Has a construction sequence schedule for the planned management
practices been prepared? Yes No

Brush Matting

Dune Stabilization

Grassed Waterway

Mulching

Protecting Vegetation

Recreation Area Improvement

Seeding

Sodding

Straw/Hay Bale Dike

Streambank Protection

Temporary Swale

Topsoiling

Vegetating Waterways

Vegetative Measures

Check Dams

Construction Road Stabilization

Dust Control

Earth Dike

Level Spreader

Perimeter Dike/Swale

Pipe Slope Drain

Portable Sediment Tank

Rock Dam

Sediment Basin

Sediment Traps

Silt Fence

Stabilized Construction Entrance

Storm Drain Inlet Protection

Straw/Hay Bale Dike

Temporary Access Waterway Crossing

Temporary Stormdrain Diversion

Temporary Swale

Turbidity Curtain

Water bars

Temporary Structural

Debris Basin

Diversion

Grade Stabilization Structure

Land Grading

Lined Waterway (Rock)

Paved Channel (Concrete)

Paved Flume

Retaining Wall

Riprap Slope Protection

Rock Outlet Protection

Streambank Protection

Permanent Structural

5911331597

F i b e r R o l l , R E C P / S o i l S t a b i l i z a t i o n ,

C h e m i c a l F l o c c u l a n t
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27. Indicate all Stormwater Management Practice(s) that will be
installed/constructed on this site:

Micropool Extended Detention (P-1)

Wet Pond (P-2)

Wet Extended Detention (P-3)

Multiple Pond System (P-4)

Pocket Pond (P-5)

Ponds

Filtering
Surface Sand Filter (F-1)

Underground Sand Filter (F-2)

Perimeter Sand Filter (F-3)

Organic Filter (F-4)

Bioretention (F-5)
Other

Dry Swale (O-1)

Wet Swale (O-2)

Infiltration Trench (I-1)

Infiltration Basin (I-2)

Dry Well (I-3)
Underground Infiltration System

Infiltration

Shallow Wetland (W-1)

Extended Detention Wetland (W-2)

Pond/Wetland System (W-3)

Pocket Wetland (W-4)

28. Describe other stormwater management practices not listed above or
explain any deviations from the technical standards.

29. Has a long term Operation and Maintenance Plan for the
post-construction stormwater management practice(s) been
developed?

If Yes, Identify the entity responsible for the long term Operation and Maintenance

Yes No

Open Channels

Wetlands

Rain Garden

Cistern

Green Roof

Stormwater Planters
Permeable Paving (Modular Block)

Alternative Practice Verified Proprietary Practice
Hydrodynamic

Wet Vault

Media Filter

Post-Construction Stormwater Management Practices

Water Quality and Quantity Control

Important: Completion of Questions 27-35 is not required
if response to Question 22 is No.

0199331590

TREE PRESERVATION, VEGETATED SWALES AND POROUS PAVEMENT SYSTEMS IN
ACCORDANCE WITH NYSDEC STORMWATER DESIGN MANUAL. DEVIATIONS FROM
TECNICAL STANDARDS ARE RELATED TO PERMANENT POOL DEPTHS IN CERTAIN PONDS
AND WETLANDS.

T O W N O F T H O M P S O N A N D

E P T C O N C O R D M A S T E R A S S O C .
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IMPORTANT: For questions 31 and 32, impervious area should be calculated considering the
project site and all offsite areas that drain to the post-construction stormwater
management practice(s). (Total Drainage Area = Project Site + Offsite areas)

32. Pre-Construction Impervious Area - As a percent of the Total
Drainage Area enter the percentage of the existing impervious
areas before construction begins.

33. Post-Construction Impervious Area - As a percent of the Total
Drainage Area, enter the percentage of the future impervious areas
that will be created/remain on the site after completion of
construction.

WQv Required WQv Provided

. acre-feet

30. Provide the total water quality volume required and the total provided for the site.

. acre-feet

31b. The need to provide for flood control has been waived because:

. CFS CFS.
Post-developmentPre-Development

Total Extreme Flood Control Criteria (Qf) - Peak discharge rate for the 100 year storm

. CFS . CFS

Post-developmentPre-Development

Total Overbank Flood Control Criteria (Qp) - Peak discharge rate for the 10 year storm

Site discharges directly to fourth order stream or larger
31a. The need to provide for channel protection has been waived because:

. acre-feet

CPv Provided

acre-feet.
CPv Required

Total Channel Protection Storage Volume (CPv) - Extended detention of
post-developed 1 year, 24 hour storm event

31. Provide the following Unified Stormwater Sizing Criteria for the site.

Site discharges directly to fourth order stream or larger

Downstream analysis reveals that flood control is not required

34. Indicate the total number of post-construction stormwater
management practices to be installed/constructed.

35. Provide the total number of stormwater discharge points from
the site. (include discharges to either surface waters or to
separate storm sewer systems)

%

%

2994331595

1 1 9 0 1 7 0

3 0 1 3 0 1

4 0 6 3 2 3 6 2 1 6

6 3 3 3 6 5 6 9 8 8

2

 1 9

4 2

1 1





EPT CONCORD RESORT NOI
ATTACHMENT A

Section Block Lot
31 1 62.3
31 1 91
23 2 33
23 2 32
23 2 31
31 1 19.2
31 1 18
23 1 65.3
23 1 65.1
31 1 17.1
23 1 65.2
23 1 63
23 1 51
23 1 54.4
23 1 52
23 1 55
23 2 8
23 2 4
23 1 54.1
23 2 6
23 2 3
23 2 2
23 2 1
15 1 19
15 1 16
15 1 18
15 1 17
23 1 53
23 1 54.3
23 1 52
23 1 48
13 3 24
15 1 13
15 1 50
15 1 14.1
15 1 14.2
13 3 19.1
13 3 18
NYS Route 17

County Road 182
NYS Route 42

Table 1 ‐ Tax Map Numbers

MAY 9, 2013
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Attachment C 
 
 
 
 
 
 
 









 

  

SWPPP  

APPENDIX C 

CERTIFICATIONS 



 

  

 

CONTRACTOR’S CERTIFICATION 

"I hereby certify that I understand and agree to comply with the terms and conditions of the SWPPP and 
agree to implement any corrective actions identified by the qualified inspector during a site inspection. I 
also understand that the owner or operator must comply with the terms and conditions of the most current 
version of the New York State Pollutant Discharge Elimination System ("SPDES") general permit for 
stormwater discharges from construction activities and that it is unlawful for any person to cause or 
contribute to a violation of water quality standards. Furthermore, I understand that certifying false, 
incorrect or inaccurate information is a violation of the referenced permit and the laws of the State of New 
York and could subject me to criminal, civil and/or administrative proceedings. "  

 

SIGNED:  DATE:  

NAME:  

FIRM:  

ADDRESS:  

  

PHONE:  

SITE:  

SWPPP  
IMPLEMENTER’S NAME:  

SWPPP  
IMPLEMETER’S TITLE:  

CONTRACTOR’S SCOPE:  

TRAINED  
CONTRACTOR’S NAME:  

TRAINED  
CONTRACTOR’S TITLE:  
 

*The SWPPP Implementer must be a trained contractor responsible for SWPPP implementation, an 
employee of the firm who has received training in accordance with SPDES GP-0-10-001. 

 

 

 



 

  

SWPPP  

APPENDIX D 

GEOTECHNICAL REPORTS 

 

	

 PROPOSED CONCORD RESORT DEVELOPMENT, MAY 2012 

 PROPOSED RESORT ENTRY ROAD, MARCH 2013 

 

 



REPORT 
SUBSURFACE INVESTIGATION 

           
  
 
 
 
 
 
 
 
 

PROPOSED CONCORD RESORT DEVELOPMENT 
TOWN OF THOMPSON, SULLIVAN COUNTY, NEW JERSEY 

CONCORD RESORT DEVELOPMENT 
 

May 1, 2012 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Prepared By: 
 Melick-Tully and Associates, P.C. 

 117 Canal Road 
 South Bound Brook, NJ  08880 

 Tel: 732-356-3400  Fax:  732-356-9054 
              

MTA Project No.: 8979-001*1D 
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development would also include a nine-story hotel constructed as a part of a casino building with a 

total footprint of over 300,000 square feet in plan area, with up to three levels of below-grade 

parking and service facilities.  A number of retail and commercial structures are proposed to be 

located north and east of the proposed casino structure.  Automobile parking lots and access 

roadways would be situated to the north and east of the casino.   

 Structural loading information provided to us for the main casino structure indicates 

maximum interior column loads of up to 1,800 kips would be imposed where the parking levels will 

extend up to three levels below the main entry level, and column loads for the hotel tower would 

reportedly be up to approximately 1,200 kips.  The entry level along the east side of the structure 

would be established at approximately Elevation +1,435 feet, requiring fills of up to 13 feet along the 

eastern edge of the structure to match the proposed exterior and slab-on-grade portion of the 

structure.  Access to the lowest level parking area along the western side of the casino would be 

established at Elevation +1,399 feet, requiring fills of approximately 5 to 13 feet to reach the 

proposed lowest garage floor slab level.  In addition, cuts of up to approximately 15 feet will be 

required to reach portions of the lowest floor slab levels.  Although not provided to us at this time, 

we anticipate that the proposed paddock, maintenance building and retail structures would impose 

light to moderate column loads and light to moderate at-grade floor slab loads.  At this time, grading 

plans for the surrounding parking, track and paddock areas were not provided to us.   

Purpose and Scope of Work 

 The purpose of our services was to: 

1) explore the subsurface soil, rock and groundwater conditions along the 
proposed alignment of the new sanitary sewer and within the proposed track, 
building and parking areas at accessible locations; 
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2) estimate the relevant geotechnical engineering properties of the encountered 
materials; 

 
3) evaluate the site foundation requirements considering the anticipated 

structural loads and encountered subsurface conditions; 
 
4) recommend an appropriate type of foundation for support of the proposed 

structures, and provide geotechnical-related foundation design and 
installation criteria, including an estimate of the Site Class as defined by the 
Building Code of New York State, 2010 Edition, for seismic design purposes; 

 
5) provide recommendations for the support and the need for subdrainage of the 

lowest level floor slabs;  
 
6) estimate the post-construction settlements of the recommended floor and 

foundation systems; 
 
7) provide estimated lateral earth pressure and drainage criteria for use in the 

design of below-grade building walls; 
 
8) provide geotechnical-related parameters for use in pavement design; 
 
9) collect tube samples from test pits performed in the areas proposed for 

automobile parking where the stormwater management system may be 
constructed and subject the samples to laboratory permeability testing; and 

 
10) discuss appropriate earthwork considerations consistent with the proposed 

construction and encountered subsurface conditions.   
 
 To accomplish these purposes, a subsurface exploration program consisting of 48 test borings 

and 41 test pit explorations was performed at the site.  Thirty-two borings were performed in the 

casino/hotel area and 16 borings along the route of the proposed new sanitary sewer line.  Seven test 

pit explorations were performed in the vicinity of the proposed track and paddock areas, 25 test pits 

in the proposed parking areas, and 9 test pits in the portion of the development where the retail 

structures are proposed.  The borings were advanced utilizing all-terrain vehicle and truck-mounted 

drilling equipment and extended to depths varying from approximately 8-1/2 to 51 feet below the 

existing surface grades.  Piezometers were installed in Borings C-1, C-7 and C-12 to depths of 34 to 
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50 feet to allow periodic measurement of the water levels.  The test pits were advanced using a track-

mounted excavator (Caterpillar Model 315) and extended to depths ranging from approximately 4 to 

13 feet below the existing surface grades.  The approximate locations of the explorations are shown 

on the Plot Plan, Plate 2.   

 All work was performed under the direct technical observation of engineers and geologists 

from MTA.  Our representatives located the explorations in the field utilizing limited survey control 

provided by others and the topographic information and existing site features shown on plans 

provided to us.  Our representatives maintained continuous logs of the explorations as the work 

proceeded, supervised the soil sampling operations during the drilling operations, and obtained bulk 

samples of the encountered materials from the test pits.  Numerous closely spaced soil samples were 

obtained from the borings using the general procedures of the Standard Penetration Test.  Rock core 

samples were obtained from the borings using an NQ size core barrel.  Several bulk samples and 

numerous tube samples were collected from the test pits for laboratory Proctor and permeability 

testing. 

 All soil and rock samples obtained from the explorations were brought to our office where 

they were further examined in our soil mechanics laboratory.  Detailed descriptions of the materials 

encountered in the borings are shown on the individual boring logs, Plates 3-C-1 through 3-C-32 

(casino borings) and 3-S-1 through 3-S-16 (sanitary line borings).  The results of the test pit 

explorations are shown on Plates 4-T-1 through 4-T-7 (track/paddock test pits), 4-P-1 through 4-P-25 

(parking area test pits) and 4-R-1 through 4-R-9 (retail area test pits).  The soils were visually 

classified in general accordance with the Unified Soil Classification System presented on Plate 5 and 

the Engineering Rock Classification and Core Description Chart, Plate 6. 
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 Numerous soil samples were subjected to laboratory testing consisting of grain-size analyses, 

modified Proctor compaction testing, and moisture content determinations to aid in their engineering 

classification and evaluation.  The results of the grain-size tests are presented on Plates 7A through 

7K, Gradation Curves, and the results of the modified Proctor tests on Plates 7L through 7Q, 

Gradation Curves and Compaction Test Reports.  The results of the moisture content tests are 

presented on the Gradation Curves and on the appropriate exploration logs.  In addition, 18 tube 

samples collected from the test pits performed in the automobile parking areas where below-grade 

stormwater management facilities may be situated were subjected to falling head tube permeameter 

permeability tests.  A summary of the results of the tube permeameter tests are presented on Plate 8.  

The construction details for the piezometers installed at Borings 3-C-1, 3-C-7 and 3-C-12 are shown 

on Plates 9A through 9C, Piezometer Construction Details.   

 The results of our subsurface exploration program, our visual examination of the soil and 

rock samples, and our review of the laboratory test results have provided the basis for our 

engineering analyses and design recommendations.  The following discussions of our findings are 

subject to the limitations attached as an Appendix to this report. 

Site Conditions 

 Published Geology:  The proposed Concord Resort complex is located within the southern 

New York section of the Appalachian Plateau’s Geomorphic Province.  This province is 

characterized by a deeply dissected plateau underlain by Paleozoic Age clastic sedimentary rock.   

 According to the Geologic Map of New York, Map and Chart Series No. 15, published by 

the New York State Education Department, 1970, the site is underlain by rock of the Upper Walton 

Formation.  This rock formation is Devonian in age and consists of greenish to reddish 

conglomerates, sandstones and shales.   
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 The Soil Survey of Sullivan County, New York, USDA, 1989, maps the upper part of the site 

as containing Willsboro and Wurtsboro soils.  The Willsboro and Wurtsboro Series are similar in 

nature, being gravelly loams to gravelly fine sand loams with a perched water table of approximately 

one and one-half to three feet.  Bedrock is reported as being deeper than six feet.  These soils consist 

of dense glacial till. 

 The lower portion of the site in the area of the track is mapped as containing Scriba loams, 

Navasink and Alden soils, Arnot-Oquaga Complex, Wayland silt loam and Wurtsboro loam.  These 

materials are generally loamy soils and sandy loams formed from residual sandstone, shale or dense 

glacial till, with the exception of the Wayland soils which are silty loams formed from alluvial 

materials.  These soils are mapped as having a perched water table of approximately 0.5 to 6 feet and 

bedrock deeper than 6 feet below grade. 

 Surface Features:  The majority of the proposed casino/hotel and southern parking areas are 

currently moderately to heavily wooded with several areas identified as wetlands.  The northeast 

portion of the property just west of Joyland Road is occupied by an abandoned summer camp with 

numerous one-story cottage structures and gravel access drives.  The majority of the proposed track 

and paddock areas are currently occupied by portions of the Concord Golf Course with numerous 

fairways, water features, areas mapped as wetlands, and wooded areas scattered throughout. 

 Topographic information shown on plans provided to us indicates that the site generally 

slopes moderately to steeply downward from east to west from a high of approximately Elevation 

+1,456 feet in the eastern portion of the property adjacent to Joyland Road to a low of approximately 

Elevation +1,360 feet in the north central portion of the proposed track oval.  Thompsonville Road 

slopes moderately to gently downward from its intersection with Joyland Road to the west from a 

high of approximately Elevation +1,434 feet at the intersection of Thompsville Road and Joyland 
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Road to a low of approximately Elevation +1,344 feet in the area of Boring S-16 where our study for 

the sanitary line terminated. 

 Subsurface Conditions:  The following generalized strata were encountered in the 

explorations and are listed in order of increasing depth: 

1) Topsoil:  A surficial layer of topsoil was encountered in 84 of the 89 
explorations performed for this study.  In general, the topsoil was found to be 
approximately 4 to 12 inches thick in the majority of the explorations, but 
ranged up to approximately 18 to 24 inches in thickness in 16 of the test pits.   

 
2) Pavement/Fill:  A two-inch thick layer of asphalt pavement was encountered 

in Test Pit P-8 and gravel pavement and fill materials were encountered in 
nine of the explorations, primarily in the area of the abandoned camp and 
adjacent to Thompsonville Road.  The borings performed for Thompsonville 
Road were advanced adjacent to the existing pavement surface in order to 
minimize disturbance to the existing roadway.  However, our visual 
observations indicate that Thompsville Road and Joyland Roads are likely 
constructed by “chip seal” methods and do not consist of a true asphaltic 
concrete section.  Although only shallow fill materials on the order of two 
feet or less were encountered in only about ten percent of the explorations, it 
should be anticipated that fill materials may be encountered once 
construction begins in previously developed areas such as the abandoned 
camp, along Thompsonville Road and in sections of the existing golf course.   

 
3) Silty Sand:  Below the surficial topsoil and fill materials, the natural soils 

typically consisted of sands and silty sands containing varying amounts of 
gravel, cobbles and boulders which were encountered in all of the 
explorations performed for this study.  The sandy soils are believed to be 
glacial in nature and extended to the completion depths in the majority of the 
explorations performed.  The upper one to two feet of the glacial sandy soils 
were found to be somewhat loose in relative density, probably the result of 
freeze-thaw cycles.  Below the upper two feet, the glacial materials were 
observed to be dense to very dense in relative density for their full depth.   

 
4) Silty/Gravelly Strata:  The glacial sandy soils contained varying amounts of 

silts and gravels; however, in several samples subjected to laboratory grain-
size testing, the silt and gravel percentages were high enough to classify the 
materials as silt and/or gravel, as indicated on the appropriate exploration 
logs.   

 
5) Sandstone/Siltstone/Claystone Bedrock:  In 11 of the 32 borings performed in 

the casino area, 4 of the 16 borings performed along the route of the proposed 
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sanitary sewerline on Thompsonville Road, and in 13 of the 41 test pit 
explorations, sandstone /siltstone/claystone bedrock was encountered at 
depths varying from approximately 4 to 45 feet below grade.  For discussion 
purposes, the sandstone/siltstone/claystone will be referred to as sedimentary 
rock for the remainder of this report.  In several of the explorations, it could 
not be determined if refusal to further drilling or excavation was encountered 
atop sedimentary bedrock or relatively large boulders.  In general, the 
sedimentary rock was found to grade sounder with depth, where encountered. 

 
 It should be noted that the soil classification from the borings are based on the materials 

recovered in a standard SPT sample spoon which is approximately two inches in outside diameter.  

Our logs note the presence of gravel, cobbles and boulders, but these larger particles are not reflected 

on the grain-size curves. 

 Groundwater seepage was encountered in 15 of the 41 test pits and 36 of the 48 test borings 

performed for this study upon their completion.  Three piezometers were installed in Borings No. C-

1, C-7 and C-12.  The stabilized groundwater levels in the piezometers installed in the deeper 

borings were at levels of approximately 24 to 30 feet below grade.  The groundwater levels observed 

in the remainder of the explorations were shallow, typically on the order of 1 to 21 feet at most 

locations and could represent true groundwater levels in the lower elevated portions of the site or 

perched groundwater levels atop less pervious zones of the in-place materials in the higher portions 

of the site.  In addition, mottling which is indicative of seasonal groundwater conditions or 

seasonally saturated soils, was observed in a number of the test pit explorations.  “True” groundwater 

levels could be present at depths of 24 feet or greater below grade; however, it is apparent due to the 

numerous ponds, lakes and wetlands present at varying elevations throughout the area, as well as the 

seepage observed at varying levels in the explorations, that groundwater seepage could be 

encountered at variable elevations and intensities throughout the site, at least on a seasonal basis.   
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 Cross-sections showing the generalized subsurface conditions are presented on Plates 10A 

through 10E. 

Findings and Recommendations 

 General:  Based on the results of our study, it is our opinion that: 

1) The proposed casino, paddock buildings and retail structures may derive their 
support from conventional shallow foundations established on the 
undisturbed natural soils, fractured or sound sedimentary bedrock, or 
controlled compacted fill placed to reach the desired levels.  Pavements and 
floor slabs may also derive their support from these materials. 

 
2) Relatively sound sedimentary bedrock was encountered at depths of 

approximately 20 to 46 feet below the existing surface grades in the casino, 
generally anticipated to be below the levels required to construct the planned 
lowest level of the casino structure.  However, relatively large boulders were 
encountered in a number of the explorations and refusal to further excavation 
with the excavator atop sedimentary bedrock and/or large boulders was 
encountered at shallower levels throughout the site.  Consequently, the use of 
relatively large excavation equipment and/or localized jackhammering with 
hydraulic hammers attached to large excavation equipment could be required 
for site excavations.  Excavations which extend more than several feet below 
the surface of the refusal levels observed could require blasting. 

 
3) The moisture levels observed in the majority of the materials subjected to 

laboratory testing indicate that the natural glacial soils appear to be at or 
close to moisture levels which would allow recompaction to 95 percent of 
their maximum dry density.  Several samples contained high moisture 
contents.  Due to the relatively high silt content of the materials, the soils are 
highly susceptible to disturbance due to slight changes in moisture content.  
Consequently, some aeration and drying of the shallower surficial materials 
and portions of the material which are wet or which are allowed to become 
wet should be anticipated to be required.   

 
4) The relatively low permeability rates observed in the tube permeameter tests 

performed on the natural glacial soils, as well as the observation of perched 
groundwater at variable levels indicates that the existing site soils would 
provide very limited infiltration characteristics for stormwater recharge. 

 
5) Stabilized groundwater levels in the three deep piezometers installed were 

observed at depths of approximately 24 to 30 feet below grade; however, 
slight to moderate groundwater seepage was encountered in a number of the 
explorations at variable levels across the site.  Consequently, dewatering 
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during construction should be anticipated to be required, and drainage 
systems should be provided for below-grade portions of the structures. 

 
 Further discussion of these items and others considered relevant to the proposed development 

are presented in subsequent sections of this report. 

 Site Preparation and Earthwork:  The development areas should be cleared and grubbed of 

all vegetation and any existing structures and existing subsurface elements such as foundations or 

utilities should be demolished and the resulting demolition rubble legally disposed of off-site.  Any 

excavations resulting from demolition and utility removal should be backfilled with controlled 

compacted fill as described in subsequent sections of this report.  After clearing, grubbing and 

demolition, the topsoil should be stripped for its full depth from within and at least 20 feet beyond 

the proposed casino building and track area.  The topsoil should be stripped from within and up to 

ten feet beyond the limits of areas where minor cuts and fills may be required such as the limits of 

the proposed parking areas, paddock building and retail structures.  We recommend that the site 

grades be identified and finalized prior to determining the limits of topsoil removal.  The topsoil 

would not be suitable for reuse as controlled compacted fill or backfill in building or paved areas.   

 After clearing and stripping, any isolated pockets of fill and/or soft, wet soils should be 

located and removed.  We believe that potentially compressible deposits could be encountered in 

wetland areas present where the new racetrack will be developed.  However, due to the preliminary 

planning stages of the project, wetlands disturbance permits were not obtained at the time of our 

study and no explorations were completed in the wetlands.  Consequently, pockets of soft, 

compressible organic soils and/or pockets of fill materials installed during the construction of the 

existing golf course would need to be located and removed prior to constructing the proposed track.  

Additional test pits should be performed when the site plans in this area are finalized.   



Concord Resort Development 
May 1, 2012 
Page 11 
 
 

 

 After clearing and stripping and removal of any soft organic and/or uncontrolled fill 

materials, and prior to placement of controlled compacted fill in areas to be raised, the exposed 

subgrade materials should be proofrolled and compacted to a dense and unyielding consistency with 

several passes of a heavy, self-propelled, vibrating drum compactor with a minimum static drum 

weight of ten tons under the observation of a qualified geotechnical engineer.  Any subgrade 

materials which appear to be soft or unstable should be further excavated to the surface of competent 

soils and backfilled with controlled compacted fill.  We believe that the majority of the soils exposed 

after stripping of the topsoil will consist of glacial silty sand materials.  For the most part, these 

materials are anticipated to be relatively dense; however, due to their high silt content and the 

relatively loose nature of the upper two feet of the materials encountered in the explorations and the 

presence of shallow perched groundwater, we anticipate that the surficial materials will be highly 

susceptible to softening and disturbance once subjected to construction equipment traffic. 

 In the lower elevated or poorly drained areas where the proposed racetrack will be 

constructed, it may be prudent to proofroll the exposed subgrade soils with the compactor in a 

“static” mode to help limit disturbance.  This determination should be made at the time of 

construction by a qualified geotechnical engineer.  Installation of an initial two foot thick lift of 

gravel, shot rock and/or similar free-draining material to bridge soft areas may help stabilize the 

subgrades prior to additional fill placement for the track.   

 The majority of the on-site soils in the cut areas of the casino building were observed to 

consist of silty sands with varying amounts of cobbles and boulders.  Three bulk samples of the on-

site soils which appear to be representative of materials anticipated to be generated from cut areas 

were subjected to laboratory modified Proctor (ASTM D-1557) compaction testing to estimate the 

moisture/density relationship of the soils.  The moisture content tests performed on additional 
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samples obtained in the explorations indicated that the majority of the site materials were at moisture 

contents that would permit compaction to the required degree.  However, several samples possibly 

impacted by freezing/thawing and inundation of surface water, were observed to be well above the 

levels required for compaction.  Consequently, some aeration and drying should be anticipated.  We 

recommend that the project be sequenced so that the majority of the earthwork operations are 

performed during periods of warm, dry weather in order to facilitate reuse of the on-site soils as 

structural fill.  If the earthwork operations are performed during or following periods of wet or 

freezing weather, compaction of the on-site soils to the required degree may be difficult.  We 

recommend that the earthwork contractor work in conjunction with a qualified geotechnical engineer 

familiar with the site conditions to selectively utilize the driest available materials from cut areas as 

fill in the building footprint and/or track area or other areas critical for completion of the project’s 

construction schedule, and to utilize wetter soils over as large an area as possible in the parking areas 

where they could be allowed to dry prior to compaction, minimizing construction delays.   

 We recommend to the extent possible, that cobbles and boulders be utilized in areas 

requiring deeper fills where they would not interfere with future excavation for foundation and utility 

installation.  Portions of the cobbles and boulders could be broken into smaller fragments where they 

may be reused to stabilize wetter areas prior to installation of granular controlled compacted fill.  

Care should be taken to provide sufficient soil to infill any voids between the cobbles and boulders to 

minimize the potential for migration of the upper fill soils into voids between the cobbles and 

boulders. 

 Any imported fill required to complete the site grading within the building and paved areas 

should consist of uncontaminated, relatively well-graded, granular soils containing less than 15 

percent by weight of material passing a U.S. Standard No. 200 sieve and a maximum particle size of 
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six inches.  The fill supplier should provide documentation of the environmental quality of all 

imported fill.   

 All materials placed in building or paved areas should be spread in layers on the order of 

twelve inches or less in loose thickness and uniformly compacted to at least 95 percent of its 

maximum dry density as determined by the ASTM D-1557 test procedure.  Backfill placed in 

confined areas, such as foundation or utility trench excavations, should be spread in thinner layers 

and uniformly compacted to similar densities using manually operated compaction equipment.   

 All construction excavations should be performed in accordance with the most recent OSHA 

Excavation Guidelines and any state and local governing safety codes.  Based on the results of our 

explorations, we believe that the existing site soils will be considered a Type “C” soil as defined by 

the latest OSHA Excavation Regulations.  Excavation side slopes should be flattened as necessary to 

maintain safe excavations, or should be adequately braced.   

 Due to the high percentage of cobbles and boulders encountered in the glacial matrix soils, 

installation of driven sheeting for excavations which need sidewall support would be difficult or 

impossible.  Consequently, excavation side slope support consisting of soldier piles and lagging 

could be required. 

 Bedrock consisting of fractured sedimentary bedrock was encountered in several of the 

borings at depths of approximately 19 to 45 feet below grade in the casino area, 15 to 20 feet in three 

of the borings performed along the route of the proposed sanitary line, and in a number of the test 

pits at depths as shallow as four feet below the existing surface grades.  Rock cores utilizing an NQ 

size core barrel which extracts a rock core approximately two inches in diameter were advanced in 

nine of the casino borings and two of the borings performed along the route of the proposed sanitary 

line in Thompsonville Road.  Approximately five to ten feet of rock was cored at each boring and 
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was observed to grade sounder with depth.  We believe that excavations could extend a few feet 

below the surface of the highly weathered portions of the bedrock using rippers, or large excavators 

fitted with rock teeth.  The transition between the highly weathered, fractured sedimentary rock and 

sounder, less jointed bedrock will vary across the site.  Excavations below sounder portions of the 

bedrock could likely extend only a nominal depth below the sound rock using heavy construction 

equipment.  In addition, large boulders could be encountered.   

 In confined areas such as foundation or utility trench excavations, it should be anticipated 

that some blasting or extensive hammering may be required to achieve the proposed construction 

subgrade levels.  All we can really say is based on grades provided, we do not think rock will be 

encountered in the casino/hotel.  No grades were provided in other areas.   

 Groundwater was encountered in the majority of the borings at depths of approximately 6 to 

21 feet below grade upon their completion, and shallower perched water from runoff and snow melt 

was encountered in a number of the test pits at the time of our study.  Groundwater levels were 

measured four to six times in Borings No. C-1, C-7 and C-12 where piezometers were installed to 

depths of 34 to 50 feet, and the stabilized groundwater levels were encountered at depths of 

approximately 24 to 30 feet below grade corresponding to elevations of +1,387 feet to 1,400 feet.  

The variable nature of the groundwater levels observed while the explorations were being performed 

indicates that groundwater seepage could be encountered in excavations at various levels due to 

seepage through more pervious zones of materials, and from surface water which percolates through 

the surficial soils.  Surficial runoff through the topsoil into the test pit excavations was noted 

extensively at the time of our study, even when the lower strata in the test pits exhibited no 

infiltration.  Consequently, controlling groundwater through drains and diversion trenches upgrade 

from the earthwork construction activities should be anticipated during construction.  We believe 
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that perched water seepage will be variable in intensity, but that the majority of the site groundwater 

can be controlled by pumping from sumps and/or diversion and cutoff trenches.  The contract 

documents should require the contractor to provide the equipment, labor and whatever means 

necessary to maintain relatively dry excavations at all times.   

 Groundwater seepage above the levels encountered in the explorations should be anticipated, 

at least on a seasonal basis.  We recommend that the site stormwater utilities be installed as early as 

possible and be bedded in clean, three-quarter crushed stone in order to help intercept and divert 

groundwater seepage to the extent possible.   

 Foundation Design Criteria:  Following the previously described site preparation procedures, 

the proposed casino, paddock area and retail structures could be supported by conventional shallow 

foundations which derive their support from the undisturbed, natural glacial soils, sedimentary 

bedrock, or controlled compacted fill installed to achieve the proposed floor slab subgrade levels.  If 

the foundation excavations are allowed to remain open, it may be prudent to overexcavate the 

footings and place a four to six-inch thick layer of clean, three-quarter inch crushed stone, washed 

gravel, or flowable fill in the excavations to protect the exposed subgrade soils from the affects of 

moisture and/or foot traffic prior to the installation of concrete.  We believe that foundations 

established a minimum of four feet below the existing surface grades on the dense glacial soils could 

be designed to impose allowable net bearing pressures of up to four tons per square foot.  

Foundations established on controlled compacted fill required to achieve the proposed lowest floor 

slab levels, which from our preliminary review of the existing topography appear to be required at 

the eastern upper entry level and along the west side of the casino structure for the proposed Level 3 

entry to the below grade parking, could be designed to impose maximum allowable net bearing 

pressures of up to two tons per square foot.  Bearing capacities of six tons per square foot or more 
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could be obtained from the fractured sedimentary bedrock.  However, for ease of construction, it may 

be prudent to design all foundations for dense till or controlled compacted fill.   

 If higher bearing capacities are desired in the fill areas of the parking structure due to the 

relatively heavy column loads, the foundations could be constructed at deeper levels on the dense 

natural glacial till soils and the area backfilled to reach the proposed floor slab levels.  Drilled piers 

or forms of ground improvement such as geopiers could also be considered to achieve higher bearing 

capacities.  Further evaluation of these alternatives could be provided as the design progresses, if 

desired.   

 Although no structural loading or grading information was provided to us for the paddock 

area buildings or retail structures, we anticipate that relatively light to moderate foundation loads 

would be imposed.  Consequently, for ease of construction, it may be prudent to design the paddock 

and retail buildings for maximum allowable bearing capacities of 4,000 pounds per square foot, 

which could be attained from the recompacted, in-place natural soils and/or controlled compacted 

fill required to achieve the proposed site grading. 

 Exterior foundations should be established at least four feet below the lowest adjacent 

exterior grades, or deeper if required by local building codes, to provide protection from frost 

penetration.  Interior foundations located in permanently heated portions of the proposed buildings 

could be constructed at convenient depths below the ground floor slab, provided they reach the 

intended bearing stratum.  Any foundations below unheated space should extend to four feet.   

 Foundation Settlement:  Because of the wide variation in column loads and the footing sizes, 

as well as depths below existing grade, foundation settlements will be variable and additional 

analyses will be required when more detailed foundation plans and loading are available.   



Concord Resort Development 
May 1, 2012 
Page 17 
 
 

 

 For preliminary purposes, we looked at a column load of 1,800 kips for a footing four feet 

below grade at a four ton per square foot bearing capacity which results in a footing size of 15 feet 

by 15 feet and total settlements estimated to be up to approximately one and one-half inches.  

Settlements will occur rapidly as the load is applied and post-construction settlements will be 

smaller. 

 Settlements for smaller size footings will be proportionally less, on the order of one-half of 

one inch, or less. 

 Seismic Design Criteria:  Based on the subsurface conditions encountered in the explorations 

performed for this study, we estimate that the site would be a Site Class “C” as defined by the 

Building Code of the State of New York, 2010 Edition, for seismic design purposes.  This estimate is 

based on the average Standard Penetration Test N-values obtained in the borings and the formula 

prescribed in the building code.  To more accurately define the Site Class, shear wave velocity 

measurements could be made using geophysical methods.   

 Floor Slab Design Criteria:  Following the previously described site preparation procedures, 

the ground floor slabs of the proposed structures may be supported at the indicated levels on the 

natural subgrade materials or properly placed controlled compacted fill.  We recommend that the 

lowest level floor in the below-grade parking slab subgrades be underlain by a layer of coarse, free-

draining material consisting of at least twelve inches of clean, three-quarter inch crushed stone or 

washed gravel.  We recommend that subslab drains consisting of minimum four-inch diameter, 

perforated PVC pipes spaced 20 feet on center be installed below the proposed third level below 

grade parking area which would reportedly be established at Elevation +1,399 feet.  The pipes 

should be surrounded by a minimum of four inches of clean, three-quarter inch crushed stone or 
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washed gravel and be connected to a manifold or header pipe where any water which accumulates in 

the stone may drain by gravity to daylight beyond the building limits or to the storm sewer system.   

 We recommend that floor slabs for the proposed paddock area and retail structures be 

underlain by a minimum of six inches of clean, three-quarter inch crushed stone or washed gravel to 

provide a capillary break between the floor slab and underlying subgrade soils.  Depending upon the 

final elevations determined for the various retail and/or paddock area buildings, and especially if 

floor slabs are designed to step down to below grade levels, such as for a cinema, the final floor slab 

levels should be reviewed and recommendations be made to provide adequate drainage.   

 Immediately prior to at-grade slab construction, the exposed subgrade materials should be 

compacted to an unyielding condition under the observation of a qualified geotechnical engineer.  

Any subgrade materials which cannot be compacted as required should be excavated to the surface 

of suitable materials and replaced with controlled compacted fill or clean, three-quarter inch crushed 

stone. 

 We estimate that post-construction settlements of floor slabs supported by materials which 

are prepared in accordance with our recommendations would be less than one-quarter of one inch.   

 Below-Grade Walls:  Significant retaining walls will be required to accommodate the 

difference in floor slab levels between the entrance level supported at-grade stepping down to the 

Parking Level 2 supported at-grade approximately 25 feet lower, and for the second step between the 

Lower Level 2 parking area and Lower Level 3 parking, an 11 foot change in elevation.  

Consequently, to accommodate the difference in floor slab levels, two retaining walls approximately 

11 feet and 25 feet in height will be required along the entire length of the east-central portion of the 

structure where parking will be located.  In addition, a single wall approximately 36 feet high will be 

required between the entry level in the area of the hotel and the office/training/service rooms west of 
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the hotel and north of the below-grade parking.  We recommend that the below-grade walls be 

provided with a vertical drainage system to prevent the buildup of hydrostatic pressure behind the 

walls.  The vertical drain should consist of a synthetic drainage material (Enkadrain, or equivalent) 

or a column of crushed stone which extends from the top of the wall foundation for the full height of 

the interior retaining walls.  The vertical drainage layer should be connected to a foundation drain 

consisting of a minimum eight-inch diameter porous concrete or perforated ADS pipe surrounded on 

all sides by a minimum of six inches of free-draining crushed stone wrapped in filter fabric.  The 

foundation drain should be sloped to drain by gravity to the storm sewer system or to daylight 

downslope. 

 All below-grade walls should be designed to resist lateral earth pressures imposed by the 

adjacent soils, as well as surcharge loads due to adjacent footings and surface improvements, as well 

as temporary construction traffic, material stockpiles, sloping backfills, etc.  Walls which are free to 

rotate slightly during backfilling may be designed to resist lateral earth pressures assuming an active 

earth pressure condition.  If the retaining walls are restrained, they should be designed assuming an 

at-rest earth pressure condition.  If sandier portions of the on-site soils are used as backfill, a total 

unit weight of 145 to 150 pounds per cubic foot should be used, based on the Proctors obtained from 

the on-site soils compacted to 95 percent of their maximum dry density, and an approximate 

moisture content of 5 percent.  A friction angle of 34 degrees may be used.  We estimate that a 

friction factor between mass concrete and the on-site soils would be 0.40.  If the footings are 

underlain by at least eight inches of crushed stone, the friction factor could be increased to 0.55.   

 Based on our previous experience with below-grade walls which accommodate interior steps 

between floor slabs greater than ten feet in height, such as those planned for the proposed casino, it is 

common practice for the structural engineer to require the framing of the upper level and upper floor 
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slab(s) to be in-place to brace the interior building wall before allowing backfilling.  Significant 

construction delays could be encountered if backfilling of the proposed wall is delayed until the 

frame of the structure is complete and this would then dictate use of at-rest pressures for design of 

the walls.   

 Our conversations with the structural engineer indicated that due to the current plans 

requiring the decking for the proposed parking areas to be precast prior to installation, the below-

grade walls would need to be tied back through the use of soil anchors.  Based on our review of the 

Post Tensioning Institute (PTI) publication, “Recommendations for Pre-Stressed Rock and Soil 

Anchors” 2004 Edition, typical ultimate bond stresses between the soil and grouted portion of 

pressure grouted anchors for dense glacial till range from 43 to 75 psi.  We suggest assuming 50 psi 

for preliminary design.  However, since the actual anchor capacities will be dependent on the 

installation methods, we recommend a performance specification where an anchor capacity is 

specified and an experienced specialty contractor provides a design to achieve that capacity.  All tie 

backs should be performance and proof tested in accordance with the PTI recommendations.  In 

areas where fills are required for the walls, the use of tiebacks attached to deadmen installed before 

backfilling should be considered.   

 Pavement Design Criteria:  We recommend that paved areas be prepared in general 

accordance with our prior discussions, including stripping of topsoil, proofrolling of subgrades, and 

placement and compaction of controlled compacted fill.  Immediately prior to pavement 

construction, the exposed subgrade soils should be recompacted to a firm and unyielding 

consistency, and the upper two feet of the subgrade soils compacted to at least 95 percent of their 

maximum dry density as determined by the ASTM D-1557 test procedure.  If the pavements are 

established on the natural soils consisting of silty sands, subgrade support conditions should be 
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considered “fair” with an estimated California Bearing Ratio (CBR) value of approximately five 

percent.   

 During the current study, detailed evaluation of the current condition of Joyland Road and 

Thompsonville Road which may need to be improved to access the proposed casino development 

was not performed.  Our visual observations of the existing roadway surface indicate that the existing 

roads were constructed using a “chip-seal” method utilizing gravel and an asphalt emulsion which is 

reapplied and regraded every few years to restore the surface.  Consequently, the existing pavement 

may not serve to be incorporated into a final pavement section. 

 We believe that the fill materials required to reach the proposed subgrade levels for the 

proposed track surface should be installed as described in previous sections of this report.  The final 

site grades and the surface section required to accommodate horse racing has not been provided to us 

at this time.  We recommend that the proposed section, once available, be provided for review to 

determine if materials generated on-site could provide the required support conditions if used within 

the racing surface section of the track.   

 Proposed Stormwater Management:  Based on our ongoing discussions, you have indicated 

that it is currently desired to construct subsurface stormwater management systems below 

landscaped and/or parking areas as part of the overall site development.  As part of our preliminary 

assessment of the permeability of the natural subgrade soils, tubes were driven into the test pit 

excavation sidewalls and the tube samples brought to our laboratory where they were saturated and 

subjected to falling head permeability tests.  These results were transmitted to you in our 

correspondence of April 23, 2012.  In general, the measured permeabilities were relatively low, 

likely due to the compactness and silty nature of the natural soils at the site.  A summary of the tube 

permeameter results are included as Plate 8 to this report.  As planning for the proposed stormwater 
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management systems on the site progress, we would be pleased to perform additional in-place 

permeability tests in accordance with NYDEC Appendix “D” in order to satisfy New York State 

requirements, or to discuss alternate groundwater management practices. 

 Proposed Sanitary Sewer Lines:  Borings No. S-1 through S-16 were performed along a 

portion of the proposed new sanitary line route in the area of the proposed retail development 

between Joyland Road and Thompsville Road, and to the west along Thompsville Road for a total 

length of approximately 4,500 feet.  Based on preliminary information provided to us, the borings 

performed along the proposed sanitary pipeline route were advanced to depths of between 15 and 20 

feet below the existing surface grades.  However, a boulder encountered in Boring S-8 terminated 

that exploration at a depth of eight and one-half feet below grade.  In addition, bedrock was 

encountered at depths of approximately 15 to 20 feet below grade in Borings No. S-14 and S-16 

located towards the eastern end of the proposed pipeline route included as part of this phase of the 

project.  It should be anticipated that large boulders could be encountered in the excavations to 

install the proposed sanitary line which could require jackhammering and/or blasting for removal.  

Wider than anticipated excavations could be necessary in order to remove large boulders.  In 

addition, any areas where the proposed sanitary line is anticipated to extend to depths of below 15 to 

20 feet below grade could encounter sedimentary bedrock which would likely require blasting for 

removal.   

Future Work 

 Proposed floor slab levels were provided to us for the casino/hotel/garage structure for 

preparation of this report.  However, grading plans and proposed floor levels were not provided for 

the remainder of the site.  Consequently, the findings and recommendations presented in this report 
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TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 

Sheet: 2 of 2 PLATE: 3-C-1 



LOG OF BORING 
BORING NO. C-2 

COMPLETION DATE: 3/01112 
JOB NUMBER: 8979-001*1D 

SURFACE ELEVATION: +1 ,425ft(±) WATER LEVEL: 9' 
READING DATE: 3/01/12 
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DESCRIPTION 

12" Topsoil 

Red-brown fine to coarse sand, and silt, trace fine 
gravel (wet)(loose to dense) 

- grading to little fine gravel 

- driller notes boulder @ 9' 

Light gray fine to coarse sand, little silt, some fine 
gravel (moist)(very dense) 

Red-brown fine to coarse sand, and silt, some fine to 
coarse gravel (wet)(very dense) 

- driller notes boulder @ 23' 

Gray fine to medium sand, little silt, some fine to 
coarse gravel (moist)(very dense) 

SM I - grading with frequent cobbles and boulders 

I ~ 

I -

I 5-

-
. 
. 

10-
. 

. 
15-

. 

20-

. 

25-

. 
30-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: TypisUDate: kUmh 3/12 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

TRACE 0- 10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 

Sheet: 1 of 2 PLATE: 3-C-2 



LOG OF BORING 
BORING NO. C-2 

COMPLETION DATE: 3/01112 SURFACE ELEVATION: +1 ,425ft(±) WATER LEVEL: 9' 
JOB NUMBER: 8979-001 *1 D READING DATE: 3/01112 
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S10 190/11" I I I 
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3 
45-l RUN 

3 
NO.1 

4 
SM 

4 -
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I jNO. 2 3 
50 -

. 

. 

55-

. 

60-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

I 

I 

I 

I 

DESCRIPTION 

Red-brown fine to medium sand, and silt, little fine to 
coarse gravel (moist)(very dense) 

-grading (wet)(dense) 

-grading (very dense) with frequent cobbles and 
boulders 

-au er refusal 43' on boulder 
Red-brown fine to coarse sand, and silt, little fine to 
coarse gravel, frequent cobbles and boulders 
(wet)(very dense) 
CORE RUN NO. 1: 43' to 48' 

CORE RUN NO. 2: 48' TO 50' 

Boring completed @ 50' 

Groundwater encountered @ 9' 

I ~ 
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. 
35-
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. 
40-

I . 

145~ 

I 5o-

55-

60-

SOIL DESCRIPTION MODIFIERS: Typist/Date: ktlmh 3/12 
TRACE 0- 10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 2 of 2 PLATE: 3-C-2 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-3 

COMPLETION DATE: 2/29/12 SURFACE ELEVATION: +1,424 ft (±) WATER LEVEL: 2' 
JOB NUMBER: 8979-001 *1 D READING DATE: 2/29/12 
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SM 
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SM 
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S7 50/3" 

. 

30-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

I 

I DESCRIPTION 

:I: 
f-a. 
w 
Cl 

6" Topsoil ~ 

Red-brown fine to coarse sand, and silt, trace fine 
gravel (moist}(loose to dense) 

I . 

Gray fine to medium sand, little silt, little fine gravel, 
5-occasional cobbles and boulders (moist)(very dense) 
. 
. 
. 
. 

Red-brown fine to coarse sand, some silt, and fine to 
10-

coarse gravel (wet)(dense) 
I . 

. 

Red-brown fine to coarse sand, and silt, some fine to 
15-

coarse gravel (wet)(very dense) 

I 
. 
. 

- grading with frequent cobbles and boulders 
20-

. 

. 

. 

. 
25-

30-

SOIL DESCRIPTION MODIFIERS: Typist/Date: ktlmh 3/12 
TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 2 PLATE: 3-C-3 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-3 

COMPLETION DATE: 2/29/12 SURFACE ELEVATION: +1 ,424ft(±) WATER LEVEL: 2' 
JOB NUMBER: 8979-001 *1 D READING DATE: 2/29/12 
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3 I CORE 
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RUN 
4 j N0.1 5 
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55-
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60-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

I 

I 

I 

I 
I 

DESCRIPTION 

Red-brown fine to coarse sand, and silt, some fine to 
coarse gravel, frequent cobbles and boulders 
(wet)(very dense) 

Green-gray medium grained, poor quality, closely 
jointed sandstone bedrock 

ROCK CORE RUN NO. 1: 46' to 51' 
REC = 97% 
RQD = 28% 

Boring completed@ 51' 

Groundwater encountered @ 2' 

I ~ 
I -
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-
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55-

-
60-

SOIL DESCRIPTION MODIFIERS: TypisUDate: kUmh 3/12 
TRACE 0- 10% 
LITTLE 10 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 2 of 2 PLATE: 3-C-3 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-4 

COMPLETION DATE: 2/27/12 
JOB NUMBER: 8979-001 *1 D 

SURFACE ELEVATION: +1 ,424ft(±) WATER LEVEL: 10' 
READING DATE: 2/27/12 
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DESCRIPTION 

6" Topsoil ~ 

:I: 

b:: 
UJ 
0 

Red-brown fine to medium sand, and silt, little fine to 
I "-.coarse gravel (moist)(loose) / 

S2 

5-
~ S3 

-
10-1CORE 

RUN 1 

jCORE 

RUN2 

15~
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i NO.3 

20,
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30J-

NOTES FOR COLUMNS: 

8.8 
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5 
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4 
5 

5 

5 

3 
3 

4 

5 
5 

3 
4 
4 

4 

SM 

SM 

SM 

1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

Red-brown fine to coarse sand, some to and silt, little I -
fine gravel (moist)(very dense) 

5-

-

Red-brown fine to medium sand, some silt, little fine 10-
gravel (wet)(very dense) • 
NQ CORE RUN NO.1: 10' to 12' • 
NQ CORE RUN NO. 2: 12' to 15' 
- driller coring from 1 0' to 42' anticipating rock -- no rock, glacial till with frequent cobbles and 
boulders 15-
NQ CORE RUN NO. 3: 15' to 20' 

-

NQ CORE RUN NO. 4: 20' TO 25' 
20-

Red-brown fine to coarse sand, and silt, some fine to 25-
coarse gravel, occasional cobbles and boulders 
(moist)(very dense) 
NQ CORE RUN NO. 5: 25' to 30' 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

30-

Typist/Date: kt/mh 3/12 

Sheet: 1 of 2 PLATE: 3-C-4 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-4 

COMPLETION DATE: 2/27/12 SURFACE ELEVATION: +1 ,424ft(±) WATER LEVEL: 10' 
JOB NUMBER: 8979-001*1D READING DATE: 2/27/12 
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NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

I 

I 

I 

I 

I 

I 

DESCRIPTION 

NQ CORE RUN NO. 6: 30' to 35' 

NQ CORE RUN NO. 7: 35' to 40' 

NQ CORE RUN NO. 8: 40' to 45' 
- rock encountered @ 42' 
REC = 100% 
RQD = 63% 
Red-brown, fair quality, medium grained, closely 
jointed sandstone bedrock 
NQ RUN NO. 9: 45 to 50' 
REC = 100% 
RQD = 90% 
- grading to green-gray sandstone rock, excellent 
quality 

Boring completed @ 50' 

Groundwater encountered @ 1 0' 
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SOIL DESCRIPTION MODIFIERS: Typist/Date: kt/mh 3/12 
TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 2 of 2 PLATE: 3-C-4 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 3/12/12 
JOB NUMBER: 8979-001*1D 
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LOG OF BORING 
BORING NO. C-5 

SURFACE ELEVATION: +1 ,426ft(±) 

I DESCRIPTION 

....1 
0 
C) 

::2: 
>-
(f) 

12" Topsoil 

WATER LEVEL: 15' 
READING DATE: 3/09/12 

I ~ 
S1 5 

Red-brown fine to coarse sand, and silt, little fine 
I 

S2 42 8.0 SM 

5j 
S3 41 9.4 

I I 

10-

~ S4 
73 

-
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15-

~ S5 50/1" 

SM 

20~ 
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-
25-

S7 63 
. 

30-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

I 

gravel (moist)(loose to dense) -

I 5-

I -

Red-brown fine to coarse sand, and silt, little fine to 1 a-
coarse gravel (moist)(very dense to dense) 

-grading (very dense) 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0- 10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

15-

20-

-

25-

-
30-

TypisUDate: kUmh 3/12 

Sheet: 1 of 2 PLATE: 3-C-5 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 3/12/12 
JOB NUMBER: 8979-001 *1 D 
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LOG OF BORING 
BORING NO. C-5 

SURFACE ELEVATION: +1 ,426ft(±) 

..J 
0 
co 
~ 
>en 

DESCRIPTION 

WATER LEVEL: 15' 
READING DATE: 3/09/12 

Red-brown fine to coarse sand, and silt, little fine to 
coarse gravel (moist)(very dense) 
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-
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SM 
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40-1 I I I I I I 40-
S10 50/4" 

. 

45,
-ICORE 

RUN 

NO.1 

- auger refusal @ 45' atop sandstone bedrock 
~----~--------------------------------------;45-

Red-brown fair quality, fine grained, closely jointed 
sandstone bedrock 
NO ROCK CORE RUN NO. 1: 45' to 50' 
REC = 70% 
ROD= 60% . 

50--
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2 

3 

3 

4 -
~----r-----------------------------------~50-

. 
55-

. 

60-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

Boring completed @ 50' 

Groundwater encountered @ 15' 

-

55-

-

60-

SOIL DESCRIPTION MODIFIERS: TypisUDate: kUmh 3/12 
TRACE 0- 10% 
LITTLE 10 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 2 of 2 PLATE: 3-C-5 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-6 

COMPLETION DATE: 3/02/12 SURFACE ELEVATION: +1,428 ft (±) WATER LEVEL: 18' 
JOB NUMBER: 8979-001 *1 D READING DATE: 3/02/12 
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NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

I 

I 

I 

I 

DESCRIPTION 

I ~ 
8" Topsoil 

Red-brown fine to coarse sand, and silt, little fine 
gravel (moist)(loose to very dense) 

I 5-

Red-brown fine to coarse sand, and silt, little fine to 
10-

coarse gravel (moist)( dense to very dense) . 
. 
. 

15-
. 

. 

. 
- grading with frequent cobbles and boulders 20-

. 

. 
25-

30-

SOIL DESCRIPTION MODIFIERS: Typist/Date: ktlmh 3/12 
TRACE 0-10% 
LITTLE 10 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 2 PLATE: 3-C-6 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-6 

COMPLETION DATE: 3/02/12 
JOB NUMBER: 8979-001*1D 

SURFACE ELEVATION: +1 ,428ft(±) WATER LEVEL: 18' 
READING DATE: 3/02/12 
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NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

I 

I 
I 

DESCRIPTION 

Red-brown fine to coarse sand, and silt, little fine to 
coarse gravel (moist)(very dense) 

Green to red-brown medium to fine grained, good 
quality, closely jointed sandstone bedrock 
NQ ROCK CORE NO. 1: 39' to 44' 
REC = 97% 
RQD = 80% 

Boring completed @ 44' 

Groundwater encountered @ 18' 
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SOIL DESCRIPTION MODIFIERS: Typist/Date: kt/mh 3/12 
TRACE 0- 10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 2 of 2 PLATE: 3-C-6 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 3/14/12 
JOB NUMBER: 8979-001 *1 D 
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LOG OF BORING 
BORING NO. C-7 

SURFACE ELEVATION: +1 ,430ft(±) 

I DESCRIPTION 

--' 
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ID 
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12" Topsoil 

WATER LEVEL: * 
READING DATE: 3/14/12 
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-1 S1 8 

Red-brown fine to coarse sand, some to and silt, 
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NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

I 
I 

I 

I 

I 

some fine to coarse gravel (moist)(loose to very -
dense) 

I 5-

I . 
. 
. 

110-

115-

-grading (dense) 

I . 

-grading (very dense) 120-

. 

25-

Red-brown decomposed sandstone bedrock 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0- 10% 
LITTLE 10 - 20% 
SOME 20-35% 
AND OVER35% 

. 

30-

TypisVDate: kUmh 3/12 

Sheet: 1 of 2 PLATE: 3-C-7 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-7 

COMPLETION DATE: 3/14/12 
JOB NUMBER: 8979-001 *1 D 

SURFACE ELEVATION: +1 ,430ft(±) WATER LEVEL:* 
READING DATE: 3/14/12 
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::;; 
f= 
<.? z 
1i: 
0 
(.) 

3 

4 

4 

5 

5 

4 

5 

7 

5 

..J 
0 
al 
::;; 
>
(/) 

DESCRIPTION 

Red-brown decomposed sandstone bedrock 

:r: 
b:: 
w 
0 

Green-gray, good quality, medium grained, medium 35-
jointed, sandstone bedrock 
NQ CORE RUN NO. 1: 35' to 40' 
REC = 90% 
ROD= 75% 

NQ CORE RUN NO. 2: 40' to 45' 
REC = 92% 
RQD = 73% 
- grading to red-brown claystone bedrock from 44'-1 0" 
to 45' 
- piezometer installed to 40' 

40-

. 

45..J-
5 

~--------+-------------------------------------------------------------------------~45-

-

. 
-

50~ I I I I I Boring completed @ 44' 50-

-1 I I I I I Date Water Level 

3/14/12 18'-0" 

55~ I I I I I 
3/15/12 26'-2" 

3/19/12 27'-6" 

. 
55-

3/23/12 30'-0" 

-1 I I I I I 4/04/12 29'-7" . 
4/13/12 29-9" 

60- 60-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: Typist/Date: kt/mh 3/12 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 

Sheet: 2 of 2 PLATE: 3-C-7 



LOG OF BORING 
BORING NO. C-8 

COMPLETION DATE: 3/05/12 SURFACE ELEVATION: +1,410 ft (±) WATER LEVEL: 7'-6" 
JOB NUMBER: 8979-001*1D READING DATE: 3/05/12 

~ " I 1-u.. 
1- 2: z 
lU ~ 1-z ~ I 0 en 

lU (.) 
~ 

lU f= en lU 0::: 
lU => (.!) -' 

~ I -' => 1- z 0 
Q. -' [II 

~ 
en 0:: ~ 0 ~ 

<( 0 >-en z ~ (.) en 

S1 32 

S2 45 

5~ SM 

S3 50/5" 

~ -
10 

S4 37 

15 

S5 48 

~ 
SM 

20-l 

S6 24 

25~ 
S7 50/5" 

-
30-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

I 

I 

I 

DESCRIPTION 

I ~. 
8" Topsoil 

Red-brown fine to coarse sand, some silt, little fine to 
coarse gravel (moist)( dense to very dense) I -

- grading with occasional cobbles and boulders @ 5' I 5-

-
-

Red-brown fine to coarse sand, and silt, some fine to 
10-

coarse gravel, occasional cobbles and boulders -
(moist}( dense) 

-
-

15-

-
-
-

-grading to trace fine gravel (medium dense) 120-

-
-
-

-grading (very dense) 25-

-driller notes boulder from 26' to 27'-6" -

-
30-

SOIL DESCRIPTION MODIFIERS: Typist/Date: kt/mh 3/12 
TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 2 PLATE: 3-C-8 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-8 

COMPLETION DATE: 3/05/12 
JOB NUMBER: 8979-001 *1 D 

SURFACE ELEVATION: +1,410 ft (±) WATER LEVEL: 7'-6" 
READING DATE: 3/05/12 

~ r.: 
f- ~ 
z :i 

DESCRIPTION 

-' 

LU 
~ f-z en 0 

(.) LU 
::2 

LU i= en LU 0::: 

~ I I ~ I 
LU ::::> ::::> (.!) :r: -' -' f- z f- a.. 

a.. ::2 ~ 
en 0:: 

LU <( 6 0 
0 en z ::2 (.) 

S8 37 

~ - SM 

-
35-

~ S9 50/1" 

-
-

40-

-

-
45-

-

50-

. 

55-

. 
60-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

Red-brown fine to coarse sand, and silt, some fine to 
coarse gravel, occasional cobbles and boulders 
(moist)( dense to very dense) I -

Boring completed @ 37' 

Groundwater encountered @ 7'-6" 

35-

-

40-

45-

-

50-

. 

55-

. 
60-

SOIL DESCRIPTION MODIFIERS: Typist/Date: kt/mh 3/12 
TRACE 0-10% 
LITTLE 10 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 2 of 2 PLATE: 3-C-8 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-9 

COMPLETION DATE: 3/01112 SURFACE ELEVATION: +1 ,414ft(±) WATER LEVEL: * 
JOB NUMBER: 8979-001 *1 D 

I I I 
~ ~ 
1- !!:: 
z :i 
LU ~ 1-z ~ I 0 (J) 

LU (.) ::2 
LU i= (J) 

LU 0::: 
LU ::> (!) --' 

~ I --' ::> 0 
0.. --' 1- z Ill 
::2 <( (J) 0:: ::2 
<( :::;- 6 0 >-
(J) z ::2 (.) (J) 

S1 5 

-1 

S2 41 SM 

5j 

S3 47 7.8 

J 
SM 

S4 50/4" 

15l 

I I I I S5 50 SM 

20-

S6 71 
. 

25-

~ S7 38 8.3 

SM 
. 

30-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

I 

I 

READING DATE: 3/01/12 

DESCRIPTION 

I ~ 
8" Topsoil 

Red-brown fine to medium sand, some silt, little fine 
gravel (moist)(loose to dense) 

-

Red-brown fine to coarse sand, and silt, little fine 
5-

gravel, occasional cobbles and boulders 
. 

(moist)( dense) 

. 

Red-brown fine to coarse sand, and silt, some fine to 
10-

coarse gravel, frequent cobbles and boulders 
. 

(moist)(very dense) 

I . 
. 

115~ 
. 

20-

Red-brown fine to coarse sand, and silt, little fine to 25-
coarse gravel (wet)(dense) 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0- 10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

. 
30-

TypisUDate: kUmh 3/12 

Sheet: 1 of 2 PLATE: 3-C-9 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-9 

COMPLETION DATE: 3/01112 
JOB NUMBER: 8979-001 *1 D 

SURFACE ELEVATION: +1,414 ft (±) WATER LEVEL: * 
READING DATE: 3/01/12 

e:. ~ 
1- !!:: 
z :i 
LJ.J 

~ 1-z 
0 (/) 

u LJ.J 

LJ.J 
::2 

(/) i= 
LJ.J LJ.J c:: 

I 

I 
-' ::> ::> (!) -' 

1- c.. -' 1- z 0 

c.. ::2 <( (/) a: Ill 

LJ.J <( ~ 6 0 
::2 

0 (/) z ::2 u >-
(/) 

S8 41 

SM 

35~ 
S9 40 

40~ I I I I 

I I I I I -
-

45~ 

5oj I I I I 
~ I I I I -

551 I I I I . 

60-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

I 

I 

I 
I 

I 

DESCRIPTION 

Red-brown fine to coarse sand, and silt, little fine to 
coarse gravel (wet}(dense) 

Boring completed @ 37' 

* Perched groundwater seepage 

encountered @ 2'-6" 

I 

h: 
LJ.J 
0 

35-

-
14o-

-
-

I 

45-

-
-
-

150~ 

155-

60-

SOIL DESCRIPTION MODIFIERS: Typist/Date: ktlmh 3/12 
TRACE 0- 10% 
LITTLE 10 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 2 of 2 PLATE: 3-C-9 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-10 

COMPLETION DATE: 3/07/12 
JOB NUMBER: 8979-001*1 D 

SURFACE ELEVATION: +1 ,414ft(±) WATER LEVEL:* 
READING DATE: 3/07/12 

(f) 
UJ 

I 

I 
--' 

f- [l_ 
[l_ ::2: 
UJ <( 
0 (f) 

UJ 
=:l 
--' 

~ z -
S1 25 

S2 80 

5 

S3 36 

. 

. 
10-

~ S4 40 
. 
. 
. 

15-
I 

S5 48 

20-

~ S6 I 95 

25-

S7 50/1" 

30~ S8 43 

NOTES FOR COLUMNS: 

~ 
~ 

f-z 
UJ 
f-z 
0 
(.) 

UJ 
a:: 
=:l 
f-
(f) 

6 
::2: 

~ u.. ...., 
z 
~ 
(f) 
UJ 
::2: 
f= 
0 z 
(( 
0 
(.) 

--' 
0 co 
::2: 
>
(/) 

SM 

SM 

1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

DESCRIPTION 

12" Topsoil 
Red-brown fine to coarse sand, and silt, some fine to 
coarse gravel (moist)(medium dense to very dense) 

Red-brown fine to coarse sand, and silt, little fine to 
coase gravel, occasional cobbles and boulders 
(moist)( dense to very dense) 

- driller notes boulder from 26' to 30' 

I 
f
[l_ 
UJ 
0 

. 

. 
5-

. 

10-

15-

. 
20-

. 

25-

. 

30-

SOIL DESCRIPTION MODIFIERS: TypisUDate: kUmh 3/12 
TRACE 0- 10% 
LITTLE 10 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 2 PLATE: 3-C-1 0 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 3/07/12 
JOB NUMBER: 8979-001 *1 D 

~ 
f-z 
I.U 
f-z 
0 
(.) 

I.U 
(/) 0:: 
I.U I.U 

:;) 

~ I 
-' :;) 

f-[l_ -' 
:2 <( (/) 

<( :::;- 6 
(/) z :2 

~ 
~ z 
~ 
~ 

(/) 
I.U 
:2 
f= 
(.9 
z 
ir: 
0 
(.) 

I 

LOG OF BORING 
BORING NO. C-10 

SURFACE ELEVATION: +1,414 ft (±) 

I DESCRIPTION 

-' 
0 
ell 
:2 
>-
(/) 

WATER LEVEL: * 
READING DATE: 3/07/12 

I ~ 
Red-brown fine to coarse sand, and silt, little fine to 

SM I coarse gravel, occasional cobbles and boulders 
-1 I I I I 

--
CORE 2 
NO.1 3 

35-l-

-

40-

45-

-

50-

-

55-

-
60-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

(moist)( dense to very dense) 
I -

NO ROCK CORE RUN NO. 1: 33' to 35' 
REC = 92% 
RQD = 42% ~ 35-
-green poor quality, medium grained, closely jointed, 
sandstone bedrock 

Boring completed @ 35' 

*Groundwater not encountered 

-

40-

-
45-

-

50-

55-

-
60-

SOIL DESCRIPTION MODIFIERS: TypisUDate: kUmh 3/12 
TRACE 0- 10% 
LITTLE 10 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 2 of 2 PLATE: 3-C-1 0 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-11 

COMPLETION DATE: 3/08/12 SURFACE ELEVATION: +1,410 ft (±) WATER LEVEL: 21' 
JOB NUMBER: 8979-001 *1 D READING DATE: 3/08/12 

I I I 
:$! " I I I 
0 1-
1-

u... 
z 2: w ~ 1-

I I DESCRIPTION z II) 0 w u ::::!! w i= II) w IX: w ::l (!) ...J 

~ I 
...J ::l 1- z 0 

I ~ 0.. ...J al 

~ 
II) 0::: ::::!! 6 ::::!! 

< 0 >-
II) z ::::!! u II) 

S1 17 12" Topsoil 

Red-brown fine to coarse sand, some silt; and fine 

S2 47 5.4 gravel (moist)(medium dense to very dense) -
5~ -

SM • 5-
S3 89 -

--
-

10i I I 9.7 I 10-
S4 31 

Red-brown fine to coarse sand, and silt, little fine -gravel (moist)( dense to very dense) 

15 15-
S5 70 -

-
-

SM -
20 - grading with cobbles and boulders @ 20' 20-

S6 31 

- -
25- 25-

~ S7 70 

-
30-

~ sa 50/5" 
30-

~---~------------------------------------------------~ 

35-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

Boring completed @ 30'-5" 
Groundwater encountered @ 21' 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

35-

TypisVDate: kVmh 3/12 

Sheet: 1 of 1 PLATE: 3-C-11 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-12 

COMPLETION DATE: 3/12/12 
JOB NUMBER: 8979-001 *1 D 

SURFACE ELEVATION: +1,416 ft (±) WATER LEVEL:* 
READING DATE: 3/12/12 

~ ~ 
lL 

f-
:i z 

(J) 
LlJ 

:c 

I 
...I 

f- 0.. 
0.. :; 
LlJ <( 
Cl (J) 

LlJ 
~ f-z (J) 0 LlJ (,) :; 

LlJ ~ 
LlJ c:: 

(!) ...I 
=> => 0 
...I f- z [0 
<( (J) oc :; ::;- 6 0 >-z :; (,) (J) -

-1 S1 4 

S2 26 
I . 

5-

~ 
SM 

S3 49 

-

10-

S4 62 

-
SM 

15-

S5 63 

. 
20~ I I I S6 45 

25-l I I I I SM 

S7 23 

~ I I I I 

30-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

I 
I 

DESCRIPTION 

12" Topsoil 

Red-brown fine to medium sand, little fine to coarse 
gravel (moist)(loose to dense) 

:c 
b: 
LlJ 
Cl 

-

5-

. 

Red-brown fine to coarse sand, and silt, some fine to 10-
coarse gravel (moist)(very dense) 

15-

Red-brown fine to coarse sand, and silt, some fine to 
20-

coarse gravel, occasional cobbles and boulders 
(moist)( dense) . 

. 

. 
-grading (medium dense) 25-

. 

I . 

30-

SOIL DESCRIPTION MODIFIERS: TypisUDate: kUmh 3/12 
TRACE 0- 10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet 1 of2 PLATE:3-C-12 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-12 

COMPLETION DATE: 3/12/12 
JOB NUMBER: 8979-001 *1 D 

SURFACE ELEVATION: +1,416 ft (±) WATER LEVEL:* 
READING DATE: 3/12/12 

~ ~ 1-z z w 
~ 1-z Ul 0 w (.) :::!: w i= Ul w 0:: ...J w ::J C) 

I :z: 

I 
...J ::J 1- z 0 

1- a. ...J Ill 

~ 
Ul 0:: a. :::!: 6 :::!: w < 0 > 

Cl Ul z :::!: (.) Ul -
S8 81 

I I I SM 

35~ S9 50/0" 
. 

. 
40-

. 
45-

. 

50-

55-

. 
60-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

DESCRIPTION 

Red-brown fine to coarse sand, and silt, some fine to 
coarse gravel, occasional cobbles and boulders 

~ 
w 
Cl 

(moist)(dense) I • 

Decomposed sandstone bedrock 
- auger and sampler refusal encountered @ 35' 
- piezometer installed to 34' ,-i 35-

. 

40-

-
Boring completed @ 35' 45-

Date Water Level -
3/12/12 

3/13/12 

3/19/12 

3/23/12 

4/04/12 

4/13/12 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

15'-0" 

15'-0" 

27'-0" 50-

28'-8" 

29'-2" . 
29'-2" 

55-

. 

60-

Typist/Date: kt/mh 3/12 

Sheet: 2 of 2 PLATE: 3-C-12 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-13 

COMPLETION DATE: 3/13/12 
JOB NUMBER: 8979-001 *1 D 

SURFACE ELEVATION: +1,416 ft (±) WATER LEVEL: 16' 
READING DATE: 3/13/12 

~ r.: 
f- ~ 
z z w ~ f-z ~ I I DESCRIPTION 0 (/) 

w () ::2; w i= (/) w 0:: w ::J (.9 --' 
I 

I --' ::J f- z 0 

I ~ f- o._ --' tO 
o._ ::2; ~ 

(/) fC ::2; 
w <( 6 0 >-
0 (/) z ::2; () (/) 

S1 18 
12" Topsoil 

SM Red-brown fine to coarse sand, some silt, little fine to 

I I I I 
_coarse sravel !moistHmedium dense} 

S2 65 I Red-brown fine to coarse sand, and silt, some fine to 
coarse gravel (moist)(very dense) 

51 I I I I I I 5-

S3 57 SM 

S4 7.7 
Red-brown fine to coarse sand, some silt, little fine 10-
gravel, occasional cobbles and boulders (moist)(very 

10-

52 

dense) 

- -

15- SM 15-

~ S5 50 

- -

20- ~------+-~---------~------------------------------~------~20-
Red-brown fine to coarse sand, and silt, some fine to ~ S6 50/4'' 

- SM 

25-

S? 38 

-

30-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

coarse gravel, occasional cobbles and boulders • 
(moist)(very dense to dense) 

-
25-

-
Highly fractured sandstone bedrock 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0- 10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

30-

Typist/Date: kt!mh 3/12 

Sheet: 1 of 2 PLATE: 3-C-13 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-13 

COMPLETION DATE: 3/13/12 
JOB NUMBER: 8979-001 *1 D 

SURFACE ELEVATION: +1 ,416ft(±) WATER LEVEL: 16' 
READING DATE: 3/13/12 

~ 
1-z 
w 
1-z 
0 
(.) 

w 
(/) 
w w 0:: 

I 

I 
...J => => 

1- a.. ...J 1-
a.. :::1: ..:: (/) 

w ..:: :::;- 6 
0 (/) z :::1: 

CORE 

-f RUN 

NO.1 

r..: 
!,!:: 
:i 
~ 
~ 

(/) 
w 
:::1: 
f= 
(.!) ...J 

z 0 
0:: aJ 

:::1: 
0 >-
(.) (/) 

4 

4 

5 

6 

7 

DESCRIPTION 

Red-brown, good quality, closely jointed, siltstone 
bedrock 
NO CORE RUN NO. 1: 30' to 35' 

I 

li:: 
w 
0 

REC = 100% I . 
ROD= 75% 

35...J- ~----~----------------------------------~35-

. 

. 

. 

. 
40-

. 

. 
45-

. 

50-

55-

. 
60-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

Boring completed @ 35' 

Groundwater encountered @ 16' 

. 
40-

. 

45-

50-

55-

60-

SOIL DESCRIPTION MODIFIERS: Typist/Date: kt/mh 3/12 
TRACE 0- 10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 2 of 2 PLATE: 3-C-13 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. 14 

COMPLETION DATE: 3/14/12 
JOB NUMBER: 8979-001 *1 D 

SURFACE ELEVATION: +1 ,416ft(±) WATER LEVEL: 18' 
READING DATE: 3/14/12 

~ ...: 
I- k!:: 
z ;i 

(J) 
LU 

:r: 

I 
-' 

I- o._ 
o._ ::l; 
LU <( 
Ci (J) 

LU ~ I-z (J) 0 LU (.) ::l; 
LU i= 

LU 0:: 
C) -' ::> ::> 0 

-' I- z ID <( (J) 0:: ::l; ::;- i5 0 >-z ::l; (.) (J) -
S1 3 

S2 48 

5 
S3 71 

-
-

10-
I 

S4 68 

SM 
15-

S5 74 

20-

~ S6 I 50/1" 

-
-

25-
I 

S7 

-
~CORE 

RUN 
30 NO.1 

S8 
-

35-

NOTES FOR COLUMNS: 

3 
2 
3 
4 
4 

1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

DESCRIPTION 

8" Topsoil 

Red-brown fine to coarse sand, and silt, some fine to 
coarse gravel, occasional cobbles and boulders 
(moist)(loose to very dense) 

- driller notes boulder from 22' to 24' 

NQ CORE RUN NO.1: 27' to 32' 
Bedrock encountered @ 28': Red-brown poor quality, 
closely jointed claystone 
REC = 88% 
ROD= 35% 

Boring completed @ 32' 
Groundwater encountered @ 18' 

-
:r: 
li:: 
LU 
Ci 

-
5-

10-

15-

-

20-

-
25-

30-

-

35-

SOIL DESCRIPTION MODIFIERS: TypisUDate: kUmh 3/12 
TRACE 0-10% 
LITTLE 10 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-C14 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-15 

COMPLETION DATE: 3/05/12 
JOB NUMBER: 8979-001 *1 D 

SURFACE ELEVATION: +1 ,399ft(±) WATER LEVEL: 15' 
READING DATE: 3/05/12 

CJ) 
LU 

I 

I 
...J 

f- 0.. 
0.. ::2 
LU <( 
0 CJ) -

-1 S1 

e:. 
f-z 
LU 
f-z 
0 
(.) 

LU 
LU 0:: 
:::> :::> 
...J f-

~ 
CJ) 

6 
z ::2 

3 

~ 
~ 
:i 
~ 
CJ) 
LU 
::2 
f= 
(.!) 
z 
0:: 
0 
(.) 

...J 
0 
00 

~ 
CJ) 

SM 

S2 58 
I -

5-

~ S3 38 

-

10-l 
S4 44 

SM 

15~ 
S5 50/5" 5.4 

-
20-

S6 50/5" 

-

25-

S7 27 

-

30-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

I 

DESCRIPTION 

8" Topsoil 

Red-brown fine to coarse sand, and silt, little fine 
gravel (moist)(loose to very dense) 

Red-brown fine to medium sand, and silt, little fine 
gravel (moist)(dense) 

- grading to little fine to coarse gravel 

-grading (very dense) with cobbles and boulders 

-driller notes boulder from 20'-6" to 22' 

-grading (medium dense) 

I 

6:: 
LU 
0 

-

5-

-

110-

115-

20-

-

25-

-

30-

SOIL DESCRIPTION MODIFIERS: Typist/Date: kt/mh 3/12 
TRACE 0- 10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 2 PLATE: 3-C-15 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 3/05/12 
JOB NUMBER: 8979-001*1D 

e:_ 
I-z 
L1J 
I-z 
0 
(.) 

L1J 
Cl) 0:: 
L1J L1J 

:::J :r: 

I 
....1 :::J I-

I- a. ....1 

a. ::;; <( Cl) 

L1J <( ~ 6 
Cl Cl) z ::;; 

~ 
!<:: z 
~ 
Cl) 
L1J 
::;; 
i= 
(.9 
z 
0:: 
0 
(.) 

LOG OF BORING 
BORING NO. C-15 

SURFACE ELEVATION: +1 ,399ft(±) 

DESCRIPTION 

....1 
0 
al 
::;; 
>-
Cl) 

WATER LEVEL: 15' 
READING DATE: 3/05/12 

:r: 
b:: 
L1J 
Cl 

1 S8 75 SM 
Red-brown fine to medium sand, and silt, little fine to 
coarse gravel (moist)(very dense) 

. 
. 

35-

. 

40-

45-

50-

. 

55-

. 

60-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

. 
35-

. 

40-

Boring completed @ 31 '-11" 

45-
*Groundwater encountered @ 15' 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0- 10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

50-

. 

55-

. 

60-

TypisUDate: kUmh 3/12 

Sheet: 2 of2 PLATE: 3-C-15 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-16 

COMPLETION DATE: 3/06/12 SURFACE ELEVATION: +1 ,404ft(±) WATER LEVEL: 8' 
JOB NUMBER: 8979-001 *1 D READING DATE: 3/06/12 

~ ~ ~ z :i w ! ~ 
DESCRIPTION z en 0 w (.) :::l; w i= en w a::: w :::l (!) ..J 

J: ..J :::l 
~ z 0 J: 

~ c.. ..J Ill ~ < en 0:: c.. :::l; ::;- 6 :::l; c.. w < 0 >- w a en z :::l; (.) en a 

S1 13 8" Topsoil 

Red-brown fine to coarse sand, some silt, some fine 

S2 50/5" to coarse gravel (moist)(medium dense to very 

. dense) . 
5-

-grading (dense) 
5-

. S3 35 . 

. SM 

10- -grading (very dense) with occasional cobbles and 10-
S4 62 boulders @ 1 0' . 

. 

. 

. 
15- 15-

S5 58 Red-brown fine sand, and silt, some fine to coarse 
gravel (moist to wet)(very dense) . 

. 
. . 

20- 20-
S6 85/8" 

SM 

. 
25- - grading to little fine to coarse gravel @ 25' 25-

. S7 50/3" - driller notes frequent cobbles and boulders @ 27' . 

. . 

30- sa 50/3" 30-

. Boring completed @ 30'-3" . 

. Groundwater encountered @ 8' 

35- 35-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: TypisUDate: kUmh 3/12 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
2. INDICATES THE NUMBER OF BLOWS TO LITTLE 1 0 - 20% 
ADVANCE A 2" OD SAMPLER A DISTANCE SOME 20-35% 
OF 12 INCHES USING A 140 POUND AND OVER35% 
WEIGHT FALLING 30 INCHES Sheet: 1 of 1 PLATE: 3-C-16 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-17 

COMPLETION DATE: 3/07/12 SURFACE ELEVATION: +1 ,404ft(±) WATER LEVEL: 17' 
JOB NUMBER: 8979-001*1D READING DATE: 3/07/12 

~ 

~ 0 

1-z :i 
LU ! 1-

DESCRIPTION z (J) 0 LU (.) :::!: 
LU i= (J) 

LU a:: 
LU ::::> (!) ...J 

J: ...J ::::> 1- z 0 J: 
1- c.. ...J [JJ 1-

~ 
(J) 0:: c.. :::!: 6 :::!: c.. 

LU < 0 >- LU 
0 (J) z :::!: (.) (J) 0 

. S1 11 12" Topsoil . 

. Red-brown fine to coarse sand, some silt, some fine 

. S2 60 SM to coarse gravel (moist)(medium dense to very 
dense) . 

5- 5-
S3 29 -grading (medium dense) . 

. 
. 
. 

10- 10-
S4 46 

Red-brown fine to coarse sand, and silt, little fine to 
coarse gravel (moist){ dense to very dense) . 

. 

. 
15- 15-

S5 65 

SM 
20- -grading (medium dense) 20-

. S6 26 

. 

. 

25- -grading (very dense) with frequent cobbles and 25-
S7 50/4'' boulders . 

. 
-
. 

30- S8 50/3" 30-

Boring completed @ 30'-3" . 
Groundwater encountered @ 17' . 

. . 
35- 35-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: Typist/Date: kt/mh 3/12 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
2. INDICATES THE NUMBER OF BLOWS TO LITTLE 10 - 20% 
ADVANCE A 2" OD SAMPLER A DISTANCE SOME 20-35% 
OF 12 INCHES USING A 140 POUND AND OVER35% I 

WEIGHT FALLING 30 INCHES Sheet: 1 of 1 PLATE: 3-C-17 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultan~s 



COMPLETION DATE: 3/08/12 
JOB NUMBER: 8979-001 *1 D 

~ 
f-z 
LU 
f-z 
0 
(.) 

LU 
en LU 0:: 
LU :;) 

I 

I 
....1 :;) 

f-
f- a. ....1 

a. :::!; <( en 
LU <( :::;- 6 
0 en z :::!; -

S1 6 

S2 31 

5~ S3 37 

-

10-
S4 61 

-

15-
S5 46 

20-
S6 25 

25-
S7 83 

. 

30-l S8 75/3" 

-

35-

NOTES FOR COLUMNS: 

~ 
~ 
;i 

~ 
en 
LU 
:::!; 
i= 
(.9 
z 
(( 
0 
(.) I 

LOG OF BORING 
BORING NO. C-18 

SURFACE ELEVATION: +1 ,401 ft (±) WATER LEVEL: * 
READING DATE: 3/08/12 

....1 
0 
[D 
:::!; 
>-en 

SM 

DESCRIPTION 

12" Topsoil 

Red-brown fine to coarse sand, and silt, some fine to 
coarse gravel (moist)(loose to medium dense) 

-grading (very dense) with frequent cobbles and 
boulders 

-grading (dense) 

I 

5:: 
LU 
0 

5-

10-

-

15-

~------+-------------------------------------------------------~20-
Red-brown fine to coarse sand, and clayey silt, little 
fine to coarse gravel (moist)(medium dense) 

SM 

Brown fine to medium sand, and silt, little fine to 25-
coarse gravel (decomposed sandstone)(moist)(very 
dense) SM -

~--~~--------------------------------~30-

Boring completed @ 30'-3" 
*Groundwater not encountered 

. 

35-

SOIL DESCRIPTION MODIFIERS: Typist/Date: kt/mh 3/12 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0- 10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

AND OVER35% 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 

Sheet: 1 of 1 PLATE: 3-C-18 



LOG OF BORING 
BORING NO. C-19 

COMPLETION DATE: 3/16/12 SURFACE ELEVATION: +1 ,409ft(±) WATER LEVEL: 17' 
JOB NUMBER: 8979-001*10 READING DATE: 3/16/12 

I I I 
~ ..: 
I- "'= z z 
UJ ~ I-z ~ I 0 (f) 

UJ () ::2 
UJ i= (f) UJ 0::: 

UJ :::J (9 --' 

~ I 
--' :::J 

I- z 0 
0.. --' ClJ 
::2 ~ 

(f) f( ::2 
<( 6 0 >-
(f) z ::2 () (f) 

S1 7 

S2 44 

5 
SM 

S3 70 

10 
S4 79 

1J 
SM 

S5 56 8.1 

20-l I 50/1" I I S6 

25-l I I I SM 
S7 50/1" 

i 

I 30-l S8 I 50/1" 

-
35-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

I 

I 

I 

I 

DESCRIPTION 

12" Topsoil 

Red-brown fine to coarse sand, some silt, some fine 
to coarse gravel (moist)(loose to very dense) 

Red-brown fine to coarse sand, and silt, little fine 
gravel (moist)(very dense) 

Red-brown fine to coarse sand, and silt, some fine to 
coarse gravel (moist)(very dense) 

- grading with increased sandstone fragments @ 25' 

Boring completed @ 30' 
Groundwater encountered @ 17' 

I ~ 
J -

I 5-

-
-
-

10-

115~ 

20-

-
-
-

125~ 

130~ 

35-

SOIL DESCRIPTION MODIFIERS: Typist/Date: ktlmh 3/12 
TRACE 0- 10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-C-19 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-20 

COMPLETION DATE: 3/13/12 
JOB NUMBER: 8979-001*1D 

SURFACE ELEVATION: +1 ,409ft(±) WATER LEVEL: 17' 
READING DATE: 3/13/12 

~ ~ 
1- !!:: 
z :i 
UJ ! 1-

I z CJ) 0 UJ (.) ::l: 
UJ i= CJ) UJ 0:: 

UJ :::> (.!) -' 
:r: 

I 
-' :::> 1- z 0 

1- a. -' co 
a. ::l: < CJ) 0:: ::l: 
UJ < ~ 15 0 >-
Cl CJ) z ::l: (.) CJ) 

S1 3 

J S2 I 27 I I I 

S3 41 

J SM 

S4 34 

15-
~ S5 68 

SM 

20-
I 

S6 50/1" 
-

-I CORE I I 3 

RUN 1 
2 

25~-
CORE 

3 

RUN 
4 

N0.2 
4 

30j-

5 
4 

-

35-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

I 

I 

I 

DESCRIPTION 

I ~ 
8" Topsoil 

Red-brown fine to coarse sand, and silt, some fine to 

I -
coarse gravel (moist)(loose to dense) -

I 5-

-
-

10-

Red-brown fine to coarse sand, some silt, little fine to 15-
coarse gravel (moist)(very dense) 

Red-brown, good quality, medium jointed claystone 
- grading to siltstone 
NQ ROCK CORE RUN NO. 1: 22' to 25' 
REC = 89% 
RQD = 78% 
Red-brown, good quality, medium jointed siltstone 
- grading to sandstone 
NQ ROCK CORE RUN NO. 2: 25' to 30' 
REC = 97% 

20-

-
25-

-

1'\..ROD = 80% 
/130-

Boring completed @ 30' 
Groundwater encountered @ 17' 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0- 10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

35-

Typist/Date: kt/mh 3/12 

Sheet: 1 of 1 PLATE: 3-C-20 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-21 

COMPLETION DATE: 3/06/12 
JOB NUMBER: 8979-001*1D 

SURFACE ELEVATION: +1 ,388ft(±) WATER LEVEL: 11' 
READING DATE: 3/06/12 

(/) 
w 

I 

I 
...J 

1- 0.. 
0.. :2 w <{ 
0 (/) -

S1 

w 
::J 
...J 

~ z 

6 

~ ~ 
!!:: 1-
:i z 

w 
~ 1-z (/) 0 w (.) :2 w i= 0:: 
(!) ::J 

1- z 
(/) 0:: 
0 0 
:2 (.) 

...J 
0 
Ill 
:2 
>
(/) 

SM 
S2 49 

5 

S3 29 

-
-

10-

~ S4 30 

SM 

15-
S5 32 

-

20-

S6 44 

-

25-

-
30-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

DESCRIPTION 

8" Topsoil 

Red-brown fine to medium sand, some silt, little fine 
to coarse gravel (very moist)(loose to dense) 

Red-brown fine to medium sand, and silt, little fine to 
coarse gravel (moist)(medium dense) 

-grading (dense) with occasional cobbles and 
boulders 

- driller notes boulder@ 18' to 19' 

Boring completed @ 22' 

Groundwater encountered @ 11' 

I 

b: 
w 
0 

5-

10-

-

15-

-

20-

-
25-

30-

SOIL DESCRIPTION MODIFIERS: TypisUDate: kUmh 3/12 
TRACE 0- 10% 
LITTLE 10 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-C-21 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-22 

COMPLETION DATE: 3/06/12 
JOB NUMBER: 8979-001 *1 D 

SURFACE ELEVATION: +1 ,394ft(±) WATER LEVEL:* 
READING DATE: 3/06/12 

~ ;..: 
1- b!:: 
z z w ~ 1-z ~ I 0 (f) 

w (.) ::2 w i= (f) w 0:: w ::l (.') --' 
I 

I 
--' ::l 1- z 0 

1- a. --' co 
a. ::2 <( (f) 0:: ::2 w <( :::;- 6 0 >-0 (f) z ::2 (.) (f) 

S1 2 

S2 50 

5j 
SM 

S3 36 

-
10~ 

S4 67 

1 

15-l SM 

S5 50/2" 

20 

S6 74 

-
25-

30-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

I 

I 

DESCRIPTION 

8" Topsoil 

Red-brown fine to coarse sand, some clayey silt, little 
fine to coarse gravel (moist)(loose to very dense) 

-grading (dense) 

Red-brown fine to medium sand, and silt, little fine to 
coarse gravel (moist)(very dense) 

- driller notes boulder from 14' to 15' 

Boring completed @ 22' 

*Groundwater not encountered 

I ~ 

I 5-

10-

-
-
-

15-

-
-
-
-

20-

-

25-

30-

SOIL DESCRIPTION MODIFIERS: Typist/Date: kt/mh 3/12 
TRACE 0- 10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-C-22 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-23 

COMPLETION DATE: 3/07/12 SURFACE ELEVATION: +1,393 ft (±) WATER LEVEL:* 
JOB NUMBER: 8979-001*1D READING DATE: 3/07/12 

~ ....= u.. 
1- :i z 
w ~ 1-

DESCRIPTION z en 0 w (..) :::2: w i= en w 0:: I w :::> (!) ...I 
J: ...I :::> 1- z 0 J: 
1- a. ...I al 1-

~ 
en 0:: a. :::2: i5 :::2: a. w <( 0 >- w 

Cl en z :::2: (..) en Cl 

S1 2 
12" Topsoil J 
Red-brown fine to coarse sand, some to and silt, J . 
some fine to coarse gravel (moist)(loose to dense) . S2 50 -

5- 5~ 
S3 36 

.... 

. 

10- SM -grading (very dense) with frequent cobbles and 10-
. S4 67 boulders @ 1 0' 

. 
15-

- driller notes boulder from 15' to 19' 
15-

S5 50/2" . 
. 

. 
20- S6 74 20-

!""... Hiqhlv decomposed sandstone bedrock / 

. 
. 

. 
25- Boring completed @ 20'-3" 25-

. *Groundwater not encountered 
. 

. . 

. 
30- 30-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: Typist/Date: kt/mh 3/12 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
2. INDICATES THE NUMBER OF BLOWS TO LITTLE 10 - 20% 
ADVANCE A 2" OD SAMPLER A DISTANCE SOME 20-35% 
OF 12 INCHES USING A 140 POUND AND OVER35% 
WEIGHT FALLING 30 INCHES Sheet: 1 of 1 PLATE: 3-C-23 

----------

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-24 

COMPLETION DATE: 3/08/12 
JOB NUMBER: 8979-001*1D 

SURFACE ELEVATION: +1 ,386ft(±) WATER LEVEL: 12' 
READING DATE: 3/08/12 

en 
UJ 

I 

I 
--' 

f- a_ 
a_ ::2: 
UJ <( 
0 en 

UJ 
:::> 
--' 
<( 
:::;-
z -

S1 5 

S2 26 

5 

S3 40 
. 
. 
. 

10-
I 

S4 49 

e: ~ 
f- ""' z z 
UJ ~ f-z en 0 UJ (.) ::2: 
UJ f= 0:: 

(.9 --' :::> 0 f- z OJ en (( ::2: 0 0 >-::2: (.) en 

SM 

DESCRIPTION 

12" Topsoil 

Red-brown fine to coarse sand, some silt, some fine 
to coarse gravel (moist)(loose to dense) 

I 

6: 
UJ 
0 

. 

5-

. 
10-

. 

15-

. 
~----~----------------------------------~15-

S5 53 

SM 

20-

S6 50/1" 

. 

25-

. 

30-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

Red-brown fine to coarse sand, and silt, little fine to 
coarse gravel, frequent cobbles and boulders 
(moist)(very dense) 

Boring completed@ 20'-7" 

Groundwater encountered @ 12' 

. 

20-

25-

30-

SOIL DESCRIPTION MODIFIERS: Typist/Date: ktlmh 3/12 
TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet 1 of 1 PLATE: 3-C-24 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-25 

COMPLETION DATE: 3/16/12 
JOB NUMBER: 8979-001*10 

SURFACE ELEVATION: +1 ,397ft(±) WATER LEVEL: 17' 
READING DATE: 3/16/12 

(f) 
w 

:c 

I 
-' 

f- a. 
a. :2 w <t 
Cl (f) 

w 
::> 
-' 
<t 
:::;-
z -

S1 8 

S2 75 

5 

S3 88 

-

10-

S4 47 

15-

S5 58 

;€ ...: 
~ lL 
f-

:i z w 
~ f-z (f) 0 w (.) :2 w ~ 0:: 
(!) -' ::> 0 f- z c:l (f) 0:: :2 0 0 >-

:2 (.) (f) 

SM 

DESCRIPTION 

8" Topsoil 

Red-brown fine to coarse sand, some to and silt, 
some fine to coarse gravel (moist)(loose to very 
dense) 

-grading (dense) 

- driller notes boulder @ 13' 

- grading (very dense) 

- driller notes boulder@ 19' 

:c 
fa. 
w 
Cl 

. 

5-

. 

10-

-
15-

-

20-l S6 50/0" ~----r-----------------------------------~20-

-

25-

-

30-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

Boring completed @ 20' 

Groundwater encountered @ 17' 

25-

30-

SOIL DESCRIPTION MODIFIERS: TypisUDate: kUmh 3/12 
TRACE 0- 10% 
LITTLE 10 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-C-25 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-26 

COMPLETION DATE: 3/14/12 SURFACE ELEVATION: +1,398 ft (±) WATER LEVEL:* 
JOB NUMBER: 8979-001 *1 D READING DATE: 3/14/12 

~ ~ 
u. 

1- ~ z w ! 1-
DESCRIPTION z 1/) 0 w (_) :2 w i= 1/) w 0::: w :::l (!) ...J 

J: ...J :::l 1- z 0 J: 
1- c.. ...J al 1-

~ 
1/) 12 c.. :2 6 :2 c.. w <( 0 >- w 

0 1/) z :2 (_) 1/) 0 

S1 15 
8" Topsoil 

Red-brown fine to coarse sand, some silt, some fine . 
to coarse gravel (moist)(medium dense to dense) 

. 
S2 45 

. 
5- SM 5-

S3 44 
. . 
. . 

10- 10-
Red-brown fine to coarse sand, and silt, little fine . S4 36 gravel (moist)(dense) 

SM 

. 
15-

Red-brown fine to coarse sand, and silt, little fine to 
15-

S5 63 coarse gravel (moist)(very dense) . . 
SM 

20- 20-

S6 52 
. . 
. . 

25- Boring completed @ 22' 25-
. *Groundwater not encountered . 

. . 

. -
30- 30-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: TypisUDate: kUmh 3/12 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
2. INDICATES THE NUMBER OF BLOWS TO LITTLE 1 0 - 20% 
ADVANCE A 2" OD SAMPLER A DISTANCE SOME 20-35% 
OF 12 INCHES USING A 140 POUND AND OVER35% 
WEIGHT FALLING 30 INCHES Sheet: 1 of 1 PLATE: 3-C-26 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



I 

LOG OF BORING 
BORING NO. C-27 

COMPLETION DATE: 3/14/12 SURFACE ELEVATION: +1 ,380ft(±) WATER LEVEL:* 
JOB NUMBER: 8979-001 *1 D READING DATE: 3/14/12 ! 

I 

~ ~ 
1- !!:: 
z :i 
LJ.J 

~ 1-
DESCRIPTION z (J) 0 LJ.J 

I 

u :E 
LJ.J f= (J) LJ.J 0:: 

LJ.J :::> (.') -' :::> 0 :c -' -' 1- z :c 
1- a. <( (J) a: aJ 1-
a. :E ::;- 0 :E a. 
LJ.J <( 0 > LJ.J 
0 (J) z :E u (J) 0 

S1 4 
Red-brown fine to coarse sand, some silt, some fine 
to coarse gravel (moist)(loose to very dense) -

j -
SM 

S2 57 -
-

5- 51 
S3 52 

Red-brown fine to coarse sand, and silt, little fine to 
I 

coarse gravel (moist)(very dense) , 
- -
- -

-
10- - driller notes boulder @ 1 0' 101 

S4 50/5" -
SM -

' 

15- -grading (medium dense) 15j 

S5 28 -
- : 

20- 20-

S6 22 

-
- . 

25- Boring completed @ 22' 25-
. *Groundwater not encountered . 

- . 
. . 

30- 30-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: TypisUDate: kUmn 3/12 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
2. INDICATES THE NUMBER OF BLOWS TO LITTLE 1 0 - 20% 
ADVANCE A 2" OD SAMPLER A DISTANCE SOME 20-35% 
OF 12 INCHES USING A 140 POUND AND OVER35% 
WEIGHT FALLING 30 INCHES Sheet: 1 of 1 PLATE: 3-C-27 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-28 

COMPLETION DATE: 3/06/12 SURFACE ELEVATION: +1 ,381 ft (±) WATER LEVEL: 9' 
JOB NUMBER: 8979-001*1D READING DATE: 3/09/12 

~ ~ 
1- !!:: 
z z w ~ 1-

DESCRIPTION z (/) 0 w u :; 
w f= (/) w 0:: w ::l (!) ...J 

:I: ...J ::l 1- z 0 :I: ...J 1- Q. 

~ 
(/) 0:: aJ 1-

Q. :; 6 :::!: Q. w < 0 >- w 
Cl (/) z :::!: u (/) Cl 

S1 4 
12" Topsoil 

Red-brown fine to coarse sand, some silt, little fine 

SM gravel (moist)(loose to medium dense) 
S2 22 -

5- 5-
Red-brown fine to coarse sand, and silt, little fine to - S3 50 coarse gravel (moist)(very dense) -

- -
10- SM 10-

S4 50/5" - grading with cobbles and boulders 

- -
-
-

15-
Red-brown fine to coarse sand, and silt, little fine 

15-

S5 22 gravel (moist)(medium dense) 
SM 

. -
20- S6 50/1" 

Decomposed sandstone bedrock 
20-

. -

. 
25- Boring completed@ 20'-1" 25-

Groundwater encountered @ 9' 

30- 30-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: Typist/Date: ktlmh 3/12 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
2. INDICATES THE NUMBER OF BLOWS TO LITTLE 1 0 - 20% 
ADVANCE A 2" OD SAMPLER A DISTANCE SOME 20-35% 
OF 12 INCHES USING A 140 POUND AND OVER35% 
WEIGHT FALLING 30 INCHES Sheet: 1 of 1 PLATE: 3-C-28 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-29 

COMPLETION DATE: 3/16/12 
JOB NUMBER: 8979-001*1 D 

SURFACE ELEVATION: +1 ,381ft(±) WATER LEVEL: * 
READING DATE: 3/16/12 

en w 
I 

I 
--' 

f- (l_ 
(l_ :2 w <( 
0 en 

w 
:::> 
--' 
<( 

~ z -
S1 5 

S2 60 

5 

S3 38 

. 

10-

~ S4 50/3" 

-
15-

S5 50/3" 

-

~ ~ 
f- !,!:: 
z z w 

~ f-z en 0 w (.) :2 w f= 0:: 
C) --' :::> 0 f- z Cl) en 0:: :2 0 0 >-:2 (.) en 

DESCRIPTION 

8" Topsoil 

Red-brown fine to coarse sand, and silt, some fine to 
coarse gravel (moist)(loose to very dense) 

-grading (dense) 

-grading (very dense) with frequent cobbles and 
boulders 

I 
f
(1_ 
w 
0 

. 

. 
5-

10-

. 

15-

20-l S6 50/0" 

. 
~---~~------------------------------------------------_,20-

. 

25-

-
30-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

Boring completed @ 20' 

*Groundwater not encountered 

25-

30-

SOIL DESCRIPTION MODIFIERS: Typist/Date: kt/mh 3/12 
TRACE 0- 10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-C-29 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-30 

COMPLETION DATE: 3/19/12 SURFACE ELEVATION: +1 ,376ft(±) WATER LEVEL: 13' 
JOB NUMBER: 8979-001 *1 D READING DATE: 3/19/12 

~ ~ 
f- !!:; 
z z w ! f-

DESCRIPTION z rn 0 w u :::::;: w i= rn w 0:: w ::J (.!) -' 
:c -' ::J f- z 0 :c 
ti: c.. -' 10 f-

~ 
rn 1r: :::::;: 6 :::::;: c.. w < 0 >- w 

Cl rn z :::::;: u rn Cl 

- S1 9 
8" Topsoil -
Red-brown fine to coarse sand, some silt, some fine - to coarse gravel (moist)(loose to very dense) 

S2 57 

- -
5- -grading (dense) 5-

S3 47 

- -

10- SM 10-

S4 38 

-
15-

-grading (very dense) with frequent cobbles and 
15-boulders 

S5 50 -

. -
20- S6 50/3" 20-

. -

25- Boring completed @ 20'-3" 25-

Groundwater encountered @ 13' 
. -
. -

30- 30-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: Typist/Date: ktlmh 3/12 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
2. INDICATES THE NUMBER OF BLOWS TO LITTLE 1 0 - 20% 
ADVANCE A 2" OD SAMPLER A DISTANCE SOME 20-35% 
OF 12 INCHES USING A 140 POUND AND OVER35% 
WEIGHT FALLING 30 INCHES Sheet: 1 of 1 PLATE: 3-C-30_ 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-31 

COMPLETION DATE: 3/06/12 
JOB NUMBER: 8979-001*1D 

SURFACE ELEVATION: +1,374 ft (±) WATER LEVEL: 7' 
READING DATE: 3/09/12 

~ ~ 1-z :i 
LJ.J 

~ 1-z Cll 0 LJ.J (.) 
::::!E 

LJ.J i= Cll LJ.J ~ 
LJ.J :::> (.!) :r: 

I 
...J :::> 1- z 1- c.. ...J 

~ 
Cll a: c.. ::::!E 6 LJ.J < 0 

Cl Cll z ::::!E (.) 

j S1 15 

S2 49 

5j 

S3 50 

~ 

10-

S4 52 

15-

S5 34 

. 

I I 

...J 
0 
ID 
::::!E 
>-
Cll 

SM 

SM 

DESCRIPTION 

8" Topsoil 

Red-brown fine to medium sand, and silt, little fine to 
coarse gravel (moist)(medium dense to dense) 

Red-brown fine to medium sand, some clayey silt, 
little fine to coarse gravel, occasional cobbles and 
boulders (wet)(very dense to dense) 

I ~ 
I 

. 

. 

. 
5-
. 
. 

10-

15-

. 

I ~\:Decomposed sandstone bedrock :/1 20-
20-

~ S6 I 50/1" 
. 
. 
. 

25-
. 

. 

30-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

. 

Boring completed @ 20'-1" 

Groundwater encountered @ 9' 

25-

SOIL DESCRIPTION MODIFIERS: 
TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

. 

30-

Typist/Date: kt/mh 3/12 

Sheet: 1 of 1 PLATE: 3-C-31 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. C-32 

COMPLETION DATE: 3/06/12 SURFACE ELEVATION: +1,371 ft (±) WATER LEVEL: 7' 
JOB NUMBER: 8979-001*1D READING DATE: 3/09/12 

~ ~ 1-z z 
LJ.J ! 1-

DESCRIPTION z Cl) 0 LJ.J (.) ::2 
LJ.J f= Cl) LJ.J 0:: 

LJ.J :::> (.!) ...J 
:I: ...J :::> 1- z 0 :I: 
1- a. ...J cc 1-<( Cl) 

" a. ::2 
~ 6 ::2 a. 

LJ.J <( 0 >- LJ.J c Cl) z ::2 (.) Cl) c 

S1 5 
12" Topsoil 

Red-brown fine to medium sand, and silt, little fine to 

SM coarse gravel (moist)(loose to medium dense) . S2 35 . 

5- 5-
Red-brown fine to coarse sand, some to and silt, . S3 56 some fine to coarse gravel, occasional cobbles and 

. 
boulders (moist)(very dense) 

. . 
10- 10-

S4 45 -grading (dense) . 
. . 

SM 
. . 

15- 15-

S5 37 

. . 

20- 20-
. S6 65 -grading (very dense) . 

25- Boring completed @ 22' 25-

Groundwater encountered @ 7' 

30- 30-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: TypisVDate: kVmh 3/12 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
2. INDICATES THE NUMBER OF BLOWS TO LITTLE 1 0 - 20% 
ADVANCE A 2" OD SAMPLER A DISTANCE SOME 20-35% 
OF 12 INCHES USING A 140 POUND AND OVER35% 
WEIGHT FALLING 30 INCHES Sheet: 1 of 1 PLATE: 3-C-32 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. S-1 

COMPLETION DATE: 2/27/12 
JOB NUMBER: 8979-001 *1 D 

SURFACE ELEVATION: +1 ,455ft(±) WATER LEVEL: 10' 
READING DATE: 2/27/12 

(/) w w 
J: 

I 
-' ::::> 

-' f- a. 
~ a. ::2 w <( 

Cl (/) z 

-1 S1 6 

S2 60 I 

51 
S3 46 

S4 85/11" 

10-l S5 43 

. 

15-

~ S6 I 68 

. 
20-

. 
25-

. 

30-

NOTES FOR COLUMNS: 

e: 
f-z w 
f-z 
0 
(.) 

w 
0:: 
::::> 
f-
(/) 

0 
::2 

5.3 

5.9 

~ 
!!::: 
;i 

~ 
(/) 
w 
::2 
i= 
CJ z 
1:( 
0 
(.) 

-' 
0 
OJ 
::2 
>
(/) 

SM 

SM 

1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

DESCRIPTION 

8" Topsoil 

1\. Red-brown fine to coarse sand, and silt, little fine to / 
1 '\_coarse gravel (moist)(loose) 

Red-brown fine to coarse sand, some to and silt, little 
to some fine gravel (moist)(very dense to dense) 

Boring completed @ 17' 

Groundwater encountered @ 1 0' 

J: 

b:: 
w 
Cl 

. 

5-

. 

10-

15-

20-

. 

25-

-

30-

SOIL DESCRIPTION MODIFIERS: TypisUDate: kUmh 3/12 
TRACE 0-10% 
LITTLE 10 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-S-1 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. S-2 

COMPLETION DATE: 2/19/12 
JOB NUMBER: 8979-001 *1 D 

SURFACE ELEVATION: +1 ,455ft(±) WATER LEVEL: 15' 
READING DATE: 2/19/12 

(j) 
w 

:r: 

I -' 
f- a. 
a. ::21 w <o:: 
Cl (j) -

S1 
I . 

w 
:::> 
-' 

~ z 

9 

~ 
f-z w 
f-z 
0 u 
w 
tl:: 
:::> 
f-
(j) 

6 
::21 

~ 
!!:: z 
~ 
(j) 
w 
::21 
t= 
(.9 
z 
0:: 
0 u 

-' 
0 
OJ 
::21 
>
(j) 

SM . 
. 

5-

~ S2 62 

. 

10l S3 50/0" SM 

15-
S4 50/5" 

. 

20-

. 

25-

. 

30-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

DESCRIPTION 

8" Topsoil 

Red-brown fine to medium sand, and silt, little fine to 
coarse gravel (moist)(loose) 

Red-brown fine to coarse sand, and silt, some fine to 
coarse gravel (moist)(very dense) 

- driller notes boulder @ 1 0' 

Boring completed @ 15'-11" 

Groundwater encountered @ 15' 

:r: 
b:: 
w 
Cl 

-
5-

-
10-

-

-
15-

20-

25-

-
30-

SOIL DESCRIPTION MODIFIERS: Typist/Date: kt/mh 3/12 
TRACE 0- 10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-S-2 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. S-3 

COMPLETION DATE: 2/27/12 
JOB NUMBER: 8979-001*1D 

SURFACE ELEVATION: +1,452 ft (±) WATER LEVEL:* 
READING DATE: 2/27/12 

~ ._.: 
1- !!:: 
z z 
w 

~ 1-
I z (J) 0 w (.) :;:!; 

w i= (J) w 0:: w ::> Cl ....1 

~ I 
....1 ::> 0 a. ....1 1- z III 
:;:!; ~ 

(J) 0:: :;:!; 
<( 6 0 > 
(J) z :;:!; (.) (J) 

S1 5 

ML 
S2 32 8.7 

5~ 
S3 52 I I 

-
10~ I I I SM 

S4 52 

-
-
-

15-

~ S5 198/10" 

-
-
-

20-

-
-
-
-

25-

-
30-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

I 

I 

I 
I 

I 

I 

DESCRIPTION 

8" Topsoil 

Red-brown silt, and fine to coarse sand, trace fine 
gravel (moist)(medium to hard) 

Red-brown fine to coarse sand, some to and silt, 
some fine to coarse gravel (moist)(very dense) 
- driller notes boulder @ 7'-6" 

Boring completed @ 16'-4" 

*Groundwater not encountered 

J: 

b: w 
0 

-

5-

-

10---: 
! 

-
15-

-

20-

-

25-

-
30-

SOIL DESCRIPTION MODIFIERS: Typist/Date: kt/mh 3/12 
TRACE 0-10% 
LITTLE 10 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-S-3 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. S-4 

COMPLETION DATE: 3/19/12 SURFACE ELEVATION: +1 ,445ft(±) WATER LEVEL: * 
JOB NUMBER: 8979-001*1D READING DATE: 3/19/12 

~ ~ 1-z :i w ! 1-
DESCRIPTION z Cl) 0 w () :::!! w i= Cl) w 0:: w :::> (!) ...J 

:c ...J :::> 1- z 0 :c 
1- c.. ...J Ill 1-

~ 
Cl) 0:: c.. :::!! 6 :::!! c.. w < 0 >- w 

c Cl) z :::!! () Cl) c 

S1 18 32.2 
Red-brown fine to coarse sand, some silt, little to . 
some fine gravel, occasional cobbles and boulders . (moist)(medium dense) . 

. 
5- SM 5-

S2 24 8.8 
. . 

. 

10- 10-
Red-brown fine to coarse sand, and silt, some fine to 

S3 64 7.6 coarse gravel (moist)(very dense) 

SM 

15- 15-
. S4 75 

. . 
20- 20-

. . 
Boring completed@ 16'-10" 

. *Groundwater not encountered 

25- 25-
. 

. . 

. . 

30- 30-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: Typist/Date: kt/mh 3/12 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
2. INDICATES THE NUMBER OF BLOWS TO LITTLE 1 0 - 20% 
ADVANCE A 2" OD SAMPLER A DISTANCE SOME 20-35% 
OF 12 INCHES USING A 140 POUND AND OVER35% 
~f':IGHT FALLING 30 INCHES Sheet: 1 of 1 PLATE: 3-S-4 _ 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. S-5 

COMPLETION DATE: 2/27/12 SURFACE ELEVATION: +1 ,435ft(±) WATER LEVEL: 10' 
JOB NUMBER: 8979-001*1D READING DATE: 2/27/12 

I I I 
~ 

~ I 
~ 1-z :i 

w ! 1-
I z Cl) 0 w () :::!; 

w i= Cl) w 0::: w ::::> (.!) -' 

~ I -' ::::> 1- z 0 
a. -' III 
:::!; < Cl) 0:: :::!; 
< ~ 6 0 >-
Cl) z :::!; () Cl) 

S1 8 24.4 
SM 

S2 I 36 I 7.9 I 

51 
S3 I 60 I 8.4 I I 

S4 35 SM 

S5 66 

20 

S6 50/2" 

25-

-
30-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

I 

I 

I 

DESCRIPTION 

6" Topsoil 

Red-brown fine to coarse sand, and silt, some fine to 
coarse gravel (moist}(loose to dense) 

Red-brown fine to coarse sand, some silt, some fine 
to coarse gravel (moist}( dense to very dense) 

Boring completed @ 20'-8" 

Perched groundwater 

encountered @ 1 0' 

I 

I ~ 
~ 

I 5~ 

-
10-

-
-
-
-

15-

-
-
-
-

20-

-

25-

-
30-

SOIL DESCRIPTION MODIFIERS: Typist/Date: ktlmh 3/12 
TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-S-5 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. S-6 

COMPLETION DATE: 3/19/12 
JOB NUMBER: 8979-001*1D 

SURFACE ELEVATION: +1 ,412ft(±) WATER LEVEL: * 
READING DATE: 3/19/12 

~ 
1-z 
w 
1-z 
0 
(.) 

w 
U) w 0:: w ::::> 

I 

I 
..J ::::> 1-

1- a.. ..J 

~ 
U) a.. ::;;; 0 w ..:: 

0 U) z ::;;; 

S1 5 
I -

5-
S2 42 

-

10-

S3 I 65 

15-

~ S4 I 50/1" 

..,: 
!,!:: 
z 
~ 
U) 
w 
::;;; 
i= 
(!) 

I 
..J 

z 0 
[0 

(2 ::;;; 
0 >-(.) U) 

SM 

DESCRIPTION 

8" Topsoil 

Red-brown fine to coarse sand, and silt, little to some 
fine to coarse gravel, occasional cobbles and 
boulders (moist)(loose to very dense) 

- driller notes numerous cobbles and boulders @ 15' 

I 

b: 
w 
0 

-

5-

-

10-

15-

-
20~ S5 50/1" 

-
~--------r-----------------------------------------------------------------------i20-

-

25-

-

30-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

Boring completed@ 20'-1" 

*Groundwater not encountered 

-

25-

-

30-

SOIL DESCRIPTION MODIFIERS: Typist/Date: kt/mh 3/12 
TRACE 0- 10% 
LITTLE 10 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-S-6 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. S-7 

COMPLETION DATE: 2/27/12 
JOB NUMBER: 8979-001*1D 

SURFACE ELEVATION: +1 ,383ft(±) WATER LEVEL: 1 0' 
READING DATE: 2/27/12 

~ 
1-z 
UJ 
1-z 
0 
(.) 

UJ 
(/) 
UJ 

I I ...J 

l:i: c.. 
::2 

UJ <C 
Cl (/) 

UJ 0:: 
:::l :::l 
...J 1-

~ 
(/) 

0 
z ::2 -

~ 
S1 

S2 

4 22.8 

17 12.6 

-
5-

~ S3 43 I 7.3 

-

10-i 

S4 I 87/10" I 4.8 

15-

S5 I 75/10" 

....: 
u. 
z 
~ 
(/) 
UJ 
::2 
i= 
(!) ...J 

0 z [0 
0:: ::2 
0 >-
(.) (/) 

SM 

DESCRIPTION 

6" Topsoil ~ 

Red-brown fine to coarse sand, and silt, some fine to 
coarse gravel (loose to very dense) 

-driller notes boulder@ 14' 

- driller notes boulder @ 16' 

I 

l:i: 
UJ 
Cl 

.., 

. 
5-

. 

10-

-
15-

-
20-

-
~--------+-------------------------------------------------------------------------~20-

Highly fractured sandstone bedrock 
S6 50/1" 

-
. 

25-

-

30-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

Boring completed @ 20'-7" 

Perched groundwater encountered at 1 0' 

-
-

25-

-

30-

SOIL DESCRIPTION MODIFIERS: Typist/Date: ktlmh 3/12 
TRACE 0-10% 
LITTLE 10 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-S-7 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. S-8 

COMPLETION DATE: 3/15/12 
JOB NUMBER: 8979-001 *1 D 

SURFACE ELEVATION: +1 ,354ft(±) WATER LEVEL: 3' 
READING DATE: 3/15/12 

Cll w w 

~ I 
...J :::l 
0.. ...J 

:::!: ~ <( 
Cll z 

S1 12 

S2 36 

~ 
1-z 
w 
1-z 
0 
() 

w 
0:: 
:::l 
1-
Cll 

B 
:::!: 

~ 
u.. -, 
z 
~ 
Cll 
w 
:::!: 
i= 
(.!) 
z 
0:: 
0 
() 

...J 
0 
Ill 

~ 
Cll 

J S3 45 
SM 

-4 S4 50/0" 

S5 50/0" 

~ 
10-

15....! 

. 
20-

. 

25-

. 

30-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

DESCRIPTION 

4" Topsoil ..,. 
!\FILL - Fine to coarse sand, little silt, little fine to / 

coarse gravel 

Red-brown fine to coarse sand, and silt, little fine to 
coarse gravel (wet)(dense) 
- grading with cobbles and boulders @ 6' 

- auger refusal atop boulder @ 8'-6" 

Boring completed @ 8'-6" 

Perched groundwater encountered @ 3' 

..,. 

J: 

tL 
w 
0 

. 

. 
5-

10-

-

15-

-
20-

-
25-

-

30-

SOIL DESCRIPTION MODIFIERS: Typist/Date: kt/mh 3/12 
TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-S-8 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. S-9 

COMPLETION DATE: 3/15/12 
JOB NUMBER: 8979-001 *1 D 

SURFACE ELEVATION: +1 ,350ft(±) WATER LEVEL: 6' 
READING DATE: 3/15/12 

I I 

CJ) 
llJ llJ 

:::J 

~ I 
--' --' a_ 
:::; ~ <( 
CJ) z 

S1 24 

S2 46 

I 
~ 
1-z 
llJ 
1-z 
0 
(.) 

llJ 
(:t:: 
:::J 
1-
CJ) 

6 
::; 

...,: 
!,!:: 
z 
~ 
CJ) 
llJ 
::; 
f= 
0 z 
0:: 
0 
(.) 

--' 
0 co 
~ 
CJ) 

5~ SM 
S3 28 

S4 50/1" 

10j 
S5 61 

S6 47 
SM 

S7 86 

15j 
S8 I 50/2" 

-
-

20-

-
25-

-
30-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

DESCRIPTION 

FILL - Red-brown fine to coarse sand, and silt, some 
fine to coarse gravel 

Red-brown fine to coarse sand, some silt, some fine 
to coarse gravel (moist)(medium dense to dense) 

Red-brown fine to coarse sand, some to and silt, 
some fine to coarse gravel, occasional cobbles and 
boulders (wet)( dense to very dense) 

Boring completed@ 14'-8" 

*Groundwater encountered @ 6' 

:c 
b: 
llJ 
0 

-

5-

10-

-

15-

-

20-

-
25-

30-

SOIL DESCRIPTION MODIFIERS: TypisUDate: kUmh 3/12 
TRACE 0- 10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-S-9 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. S-10 

COMPLETION DATE: 3/15/12 SURFACE ELEVATION: +1 ,357ft(±) WATER LEVEL: 5'-6" 
READING DATE: 3/15/12 JOB NUMBER: 8979-001*1D 

I I I 
~ 
I-z w 
I-z 
0 
(.) 

w 
(/) w 0:: w :::> :::> 

~ I 
-' I-0.. -' 
::2 <( (/) 

<( ::;- 0 
(/) z ::2 

S1 9 

S2 41 

5~ S3 86 

S4 59 

S5 81 

10~ S6 86 

S7 122 

15-l S8 80 

-

20-

25-

30-

NOTES FOR COLUMNS: 

~ 
!!:: 
:i 
~ 
(/) 
w 
::2 
f= 
(.9 
z 
C2 
0 
(.) 

-' 
0 
Ol 

~ 
(/) 

SM 

1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

DESCRIPTION 

4" Topsoil _,.. 

I 
t;: 
w 
0 

FILL - Brown fine to coarse sand, some silt, little fine j 
ravel I -

Red-brown fine to coarse sand, some silt, some fine 
to coarse gravel, occasional cobbles and boulders 
(moist to wet)( dense to very dense) 1 5-

Boring completed @ 15'-1 0" 

Groundwater encountered @ 5'-6" 

-

10-

15-

-
20-

-

25-

-

30-

SOIL DESCRIPTION MODIFIERS: Typist/Date: ktlmh 3/12 
TRACE 0- 10% 
LITTLE 10 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-S-10 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. S-11 

COMPLETION DATE: 3/15/12 SURFACE ELEVATION: +1 ,360ft(±) WATER LEVEL: 6' 
JOB NUMBER: 8979-001 *1 D READING DATE: 3/15/12 

I I I 
~ ~ 
1- \!: 
z z 
LU 

~ 1-
I z (j) 0 LU (.) :::2: 

LU i= (j) 
LU 0:: 

LU :J (!) ....J 

~ I 
....J :J 1- z 0 
c.. ....J co 
:::2: ...: (j) 0:: :::2: 
...: :::;- 15 0 >-
(j) z :::2: (.) (j) 

-1 S1 10 

S2 26 SM 

5j S3 47 

S4 35 SM 

S5 90 

10-l 

S6 130 

-1 S7 96 
I I I 

15 S8 100/5" I I I SM 

20 

S9 100/4" . 

25j I I I I 

30-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

I 

I 

I 

I 

I 

DESCRIPTION 

I ~ 
6" Topsoil ....... 
Red-brown fine to coarse sand, and silt, some fine to 
coarse gravel (moist to wet)( medium dense to very 
dense) I -

I 5-

Red-brown fine to coarse sand, little silt, little fine to 
coarse gravel (wet)(dense) 

-
Red-brown fine to coarse sand, little to some silt, little 
fine to coarse gravel, occasional cobbles and 
boulders (wet)(very dense) 110~ 

I -
115-

-

20-

- driller noted cobbles @ 21 '-6" . 
. 
. 

Boring completed @ 22' 25-

Groundwater encountered @ 6' . 

. 
30-

SOIL DESCRIPTION MODIFIERS: TypisUDate: kUmh 3/12 
TRACE 0- 10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-S-11 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. S-12 

COMPLETION DATE: 3/15/12 
JOB NUMBER: 8979-001 *1 D 

SURFACE ELEVATION: +1 ,352ft(±) WATER LEVEL: 6' 
READING DATE: 3/15/12 

~ ...: 
f- !!:: 
z :i w ~ f-z ~ I 0 en w (.) :2 w i= en w 0:: w ::::> (.!) ....! 

~ I 
....! ::::> 0 
a. ....! f- z c:l 
:2 <( en 0?: :2 
<( ::;- 6 0 >-en z :2 (.) en 

S1 4 

SM 

S2 I 5014'' I I I 

5j 
S3 56 39.0 

SM 

S4 66 

10j 

S5 158/10" 

S6 100/4" 

~ 
S7 100/4" 

15~ 
SM 

20j S8 100/1" I 

25-

-
30-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

I 

I 

I 

I 

I 

DESCRIPTION 

2" Topsoil and pine needles 

Brown to dark brown fine to coarse sand, little silt, 
trace fine to coarse gravel (moist)(loose to very 
dense) 
- driller notes cobbles 3' 

Red-brown fine to coarse sand, and silt, trace fine 
gravel (wet)(very dense) 

Gray and red-brown fine to coarse sand, some silt, 
some fine to coarse gravel, occasional to frequent 
cobbles and boulders (moist)(very dense) 

Boring completed@ 20'-1" 

Groundwater encountered @ 6' 

I ~ 
I -

-
5-

110-

I -

115-

-
-
-

120: 
-

-
25-

30-

SOIL DESCRIPTION MODIFIERS: TypisUDate: kUmh 3/12 
TRACE 0-10% 
LITTLE 10 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-S-12 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 3/15/12 
JOB NUMBER: 8979-001 *1 D 

I I I 
~ 
1-z 
w 
1-z 
0 
() 

w 
(f) c.:: w w ::::> ::::> 

~ I 
-' -' 1-a_ 
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<( 6 
(f) z ::2: 
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S5 69 
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151 S8 100/3" 
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NOTES FOR COLUMNS: 
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LOG OF BORING 
BORING NO. S-13 

SURFACE ELEVATION: +1 ,352ft(±) WATER LEVEL: 12' 
READING DATE: 3/15/12 

-' 
0 co 
::2: 
>
(f) 

SM 

ML 

SM 

DESCRIPTION 

4" Topsoil ~ 

I 
1-
o._ 
w 
0 

Red-brown fine to coarse sand, some to and silt, I 5-
some fine to coarse gravel (moist to wet)(very dense) 

. 

10-

-grading with frequent cobbles and boulders 

15-

. 
~----~----------------------------------~20-

Boring completed @ 20' 

Groundwater encountered @ 12' 

. 

25-

. 

30-

SOIL DESCRIPTION MODIFIERS: TypisUDate: kVmh 3/12 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0- 10% 

LITTLE 10 - 20% 
SOME 20-35% 

2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

AND OVER35% 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 

Sheet: 1 of 1 PLATE: 3-S-13 



COMPLETION DATE: 3/16/12 
JOB NUMBER: 8979-001*10 

I I I 
~ 
1-z 
w 
1-z 
0 
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w 

<f) 0::: w w 
::J 

~ I 
..J ::J 1-0.. ..J 
::;;: <( <f) 

<( ~ 6 
<f) z ::;;: 

S1 28 

S2 66 

5j S3 59 125.7 

-1 S4 159/11" 

S5 81 
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S6 112 

S7 100/4'' 

15-l ...sa. 50/0" 

CORE 

RUN 

NO.1 

20j-

-
-

25-

-

30-

NOTES FOR COLUMNS: 
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!!:: z 
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f= 
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2 
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3 

3 

LOG OF BORING 
BORING NO. S-14 

SURFACE ELEVATION: +1 ,352ft(±) WATER LEVEL:* 
READING DATE: 3/16/12 

..J 
0 co 
~ 
<f) 

SM 

DESCRIPTION 

3" Topsoil ~ 

1\. FILL - Fine to coarse gravel, and fine to coarse sand, j 
I \trace silt 

Red-brown fine to coarse sand, some silt, little fine 
gravel (moist)(very dense) 

:c 
b: 
w 
0 

-

5-

-

10-

~----T---~----~~~--~--~------------~15-
NQ ROCK CORE RUN NO. 1: 15' to 20' 
REC = 97% 
ROD= 77% -
Red-brown good quality, closely jointed siltstone, 
grading to sandstone @ 16' 

~----~----------------------------------~20-

Boring completed @ 20' 

*Groundwater not encountered 

-

25-

-

30-

SOIL DESCRIPTION MODIFIERS: TypisUDate: kUmh 3/12 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 10 - 20% 
SOME 20-35% 

2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

AND OVER35% 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 

Sheet: 1 of 1 PLATE: 3-S-14 



COMPLETION DATE: 3/16/12 

LOG OF BORING 
BORING NO. S-15 

SURFACE ELEVATION: +1 ,355ft(±) WATER LEVEL: 
JOB NUMBER: 8979-001*1D READING DATE: 3/16/12 

I I 

(/) 
w 

~ I 
--' o._ 
:::E 
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-1 S1 
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5-I S3 
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!!:: 
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S5 100/5" 

10 
S6 75/2" 

S7 1100/5" 
15-

-
-
-
-

20-
. 

. 
25-

30-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

DESCRIPTION 

3" Topsoil ~ 

1\. FILL- Brown-dark gray fine to coarse sand, some silt,/ 
1 '-little fine qravel 

Gray to red-brown fine to coarse sand, some silt, 
some fine to coarse gravel, occasional cobbles and 
boulders (moist)(very dense) 

- driller notes cobbles @ 1 0'-6" 

-possible bedrock@ 14'-5" 

Boring completed @ 14'-5" 

I 

b:: w 
0 

. 

5-

. 
10-

. 
15-

. 

20-

. 

25-

. 
30-

SOIL DESCRIPTION MODIFIERS: Typist/Date: kt/mh 3/12 
TRACE 0- 10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-S-15 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. S-16 

COMPLETION DATE: 3/16/12 SURFACE ELEVATION: +1 ,344ft(±) WATER LEVEL: 7'-6" 
JOB NUMBER: 8979-001*1D READING DATE: 3/16/12 

~ ~ 
1- ~ 
z :i 
LU 

~ 1-
DESCRIPTION z en 0 LU () ::2 

LU F en LU 0:: 
LU ::J (.9 ...J 

I ...J ::J 0 I 
1- a. ...J 1- z ID 1-a. ::2 <( en 1r ::2 a. 
LU <( ~ 6 0 >- LU 
0 en z ::2 () en 0 

S1 41 
3" Gravel pavement .,. -
Red-brown fine to coarse sand, little to some silt, 
some fine to coarse gravel, occasional cobbles and -

S2 78 boulders (moist to wet)(medium dense to very dense) -
-

5- S3 37 5-

-
S4 32 10 -

-
S5 40 -

10- SM 10-

S6 192/11" -
-

- S7 28 -
-

15- S8 66 15-

- -
-

- -
-

20- -- 20-

-CORE 
6 NO ROCK CORE RUN NO. 1: 20' to 25' 

REC = 90% -
3 

RUN ROD= 83% -
3 Light green-gray good quality, medium jointed, coarse NO.1 -
4 grained sandstone, and conglomerate . -

25- -- 4 
25-

-
Boring completed @ 25' -

Groundwater encountered @ 7'-6" -
-

30- 30-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: Typist/Date: kt/mh 3/12 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0- 10% 
2. INDICATES THE NUMBER OF BLOWS TO LITTLE 1 0 - 20% 
ADVANCE A 2" OD SAMPLER A DISTANCE SOME 20-35% 
OF 12 INCHES USING A 140 POUND AND OVER35% 
WEIGHT FALLING 30 INCHES Sheet: 1 of 1 PLATE: 3-S-16 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 2/28/12 
JOB NUMBER: 8979-001 *1 D 

~ 
1--z 
UJ 
1--z 
0 
(.) 

~ UJ en 0:: -' UJ :::J J: 

I -' 1-- 0 
li: 0.. en aJ 

::!i 0 ::!i 
UJ <( >-0 en ::!i en 

S1 9.9 SM 

1 
I SM 

5-I S2 I 

.. 
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. 
S3 I 8.7 

. SM 

10-

. 

. 

15-

NOTES FOR COLUMNS: 

I 

I 

I 
I 
. 

LOG OF TEST PIT 
TEST PIT NO: T-1 

SURFACE ELEVATION: +1 ,373ft(±) WATER LEVEL:* 
READING DATE: 2/28/12 

DESCRIPTION 

12" Topsoil 

Red-brown fine to coarse sand, some silt, little fine gravel 
(wet)(dense) 

Red-brown fine to coarse sand, little silt, little fine to coarse 
gravel (moist}!medium densel 

Red-brown fine to medium sand, and silt, some fine to coarse 
gravel (moist)(very dense) 

- grading with cobbles/boulders @ 9' 

- refusal @ 11' on dark green sandstone boulder, or bedrock 

Test pit completed @ 11' 

*Groundwater not encountered 

Mottling observed @ 3' 

SOIL DESCRIPTION MODIFIERS: 

J: 

li: 
UJ 
0 

. 

~ 5-

. 

. 

10-

-
-

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0- 10% 
LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: ktlmh 3/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 4-T-1 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: T -2 

COMPLETION DATE: 2/28/12 SURFACE ELEVATION: +1 ,366ft(±) WATER LEVEL:* 
JOB NUMBER: 8979-001 *1 D READING DATE: 2/28/12 

~ 0 

1-z w 
1-z 
0 

~ 
(.) 

w en a:: ...J w ::> DESCRIPTION J: ...J 1- 0 J: 
1- a. en !lJ li: a. :::; 6 :::; 
w < >- w 
Cl en :::; en Cl 

12" Topsoil 

Red-brown fine to coarse sand, little silt, some fine to coarse 
gravel (moist)(dense) 

S1 

SM 
. 

. . 
Red-brown fine to coarse sand, some silt, some fine to coarse 

5- S2 gravel, frequent cobbles and boulders (moist)(very dense) 5-

SM 

- refusal @ 7' on sandstone bedrock 

. 

. . 

10- 10-

Test pit completed@ 7' 
*Groundwater not encountered 

. 

. . 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: kt/mh 3/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 4-T -2 
---- -----

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: T-3 

COMPLETION DATE: 2/29/12 SURFACE ELEVATION: +1 ,367ft(±) WATER LEVEL:* 
JOB NUMBER: 8979-001 *1 D READING DATE: 2/29/12 

c 
1-z w 
1-z 
0 
(.) 

~ w 
(/) 0::: ...J w ::::1 DESCRIPTION J: ...J 1- 0 J: 

1- a. (/) Ill 1-
a. :2 6 :2 a. w <( >- w 
Cl (/) :2 (/) Cl 

8" Topsoil 

FILL- Orange-brown fine to medium sand, some silt, trace fine . 
S1 gravel 

Red-brown fine to coarse sand, some silt, little fine to coarse 
gravel, occasional cobbles and boulders (moist)(dense) 

S2 SM 

- refusal @ 4' on dark gray/green sandstone bedrock . 

5- 5-

. . 

10- Test pit completed@ 4' 10-

*Groundwater not encountered 

. 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

TypisVDate: kVmh 3/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 4-T-3 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: T-4 

COMPLETION DATE: 2/28/12 SURFACE ELEVATION: +1 ,368ft(±) WATER LEVEL:* 
JOB NUMBER: 8979-001*1D READING DATE: 2/29/12 

~ 
r-z 
UJ 
r-z 
0 
t.l 

~ UJ 
Cl) 0::: ...J UJ ::::> DESCRIPTION J: ...J r- 0 J: 

b: c.. Cl) IIl b: :::i! 5 :::i! 
UJ <( >- UJ 
0 Cl) :::i! Cl) 0 

8" Topsoil 

Red-brown fine to coarse sand, little silt, some fine to coarse 
gravel (moist}(dense) 

SM 

S1 

- . 

5- S2 
Red-brown fine to coarse sand, and silt, some fine to 

5-coarse gravel, frequent cobbles and boulders 
(moist)( dense to very dense) 

SM 

- refusal @ 8' on green/gray sandstone bedrock 

. . 

10- 10-

Test pit completed@ 8' 

*Groundwater not encountered 

. 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: kt/mh 3/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 4-T -4 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 2/29/12 
JOB NUMBER: 8979-001 *1 D 

~ 
1-z 
w 
1-z 
0 
(_) 

~ w 
(J) 0:: ...J w ::::> 

:I: 

I 
...J 1- 0 

1- c.. (J) OJ 
c.. ~ 5 ~ 
w <( >-0 (J) ~ (J) 

. 

S1 11.5 

SM 

5-

. S2 7.4 SM 

. 

10-

. 

. 

15-

NOTES FOR COLUMNS: 

I 

LOG OF TEST PIT 
TEST PIT NO: T -5 

SURFACE ELEVATION: +1,356 ft (±) WATER LEVEL:* 
READING DATE: 2/29/12 

DESCRIPTION 

24" Topsoil 

Light brown fine to coarse sand, and silt, little fine gravel 
(moist)( dense) 

Red-brown fine to coarse sand, and silt, little fine gravel, 
frequent cobbles (moist)(very dense) 

- refusal @ 7'-6" on green/gray sandstone bedrock 

Test pit completed@ 7'-6" 

*Groundwater not encountered 

Mottling observed @ 3.5' 

SOIL DESCRIPTION MODIFIERS: 

:I: 

ti: 
w 
0 

. 

5-

10-

. 

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
LITTLE 10 - 20% 
SOME 20-35% 

Typist/Date: kt/mh 3/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 4-T-5 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: T -6 

COMPLETION DATE: 2/29/12 SURFACE ELEVATION: +1,361 ft (±) WATER LEVEL: * 
JOB NUMBER: 8979-001 *1 D READING DATE: 2/29/12 

~ 
f-z w 
f-z 
0 
(.) 

~ w 
Cl) 0:: __J w :;) DESCRIPTION :c __J f- 0 :c 

f- c.. Cl) lD l:i: c.. ::2; 0 ::2; 
w < >- w 
Cl Cl) ::2; Cl) Cl 

18" Topsoil 

S1 SM 
Red-brown fine to medium sand, and silt 
(moist)(medium dense) 

-Red-brown silt, trace fine sand (moist)(hard) 

- -
S2 16.6 

5- ML 5-

- refusal @ 7'-6" on sandstone bedrock 

-
-

10- 10-

Test pit completed @ 7'-6" 

*Groundwater not encountered 

Mottling observed @ 1 '-6" 

-
-

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: kt/mh 3/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 4-T -6 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT ! 

TEST PIT NO: T -7 
COMPLETION DATE: 2/29/12 SURFACE ELEVATION: +1 ,367ft(±) WATER LEVEL:* 
JOB NUMBER: 8979-001*1D READING DATE: 2/29/12 

~ 0 

1-z w 
1-z 
0 
(.) 

~ w en 0:: ....1 w ::l DESCRIPTION J: ....1 1- 0 J: 

li:: a. en al 1-::;; 0 ::;; a. w <( >- w 
0 en ::;; en 0 

18" Topsoil 

. . 

Red-brown fine to medium sand, and silt, trace fine gravel (very 
moist)(medium dense) 

S1 SM 

Red-brown fine to coarse sand, and silt, some fine to coarse 
gravel, occasional cobbles and boulders (moist)( dense to very 

5- S2 dense) 5-

. SM 

- refusal @ 8' on gray/green sandstone bedrock 

. 

10- 10-

. Test pit completed@ 8' 
*Groundwater not encountered 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

TypisUDate: kUmh 3/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 4-T-7 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



I 

LOG OF TEST PIT 
TEST PIT NO: P-1 

COMPLETION DATE: 3/05/12 SURFACE ELEVATION: +1 ,385 ft (±) WATER LEVEL:* 

I JOB NUMBER: 8979-001*1D READING DATE: 3/05/12 

I 

c 
1-z w 
1-z 
0 
(..) 

~ w en 0::: --' w :::l DESCRIPTION :c --' 1- 0 :c 
b: 0.. en ID 1-::; 6 ::; 0.. w <( >- w 
0 en ::; en 0 

12" Topsoil 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles (moist)(dense) 

. S1 11.3 

. SM . 

5- S2 - grading with and fine to coarse gravel 5-

- backhoe refusal encountered @ 7'-6" on nested boulders 

. . 

. 

10- 10-

Test pit completed @ 7'-6" 

*Groundwater not encountered 

. 
. . 

. . 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: kt/mh 3/12 AND OVER35% 
Sheet: 1 of 1 PLATE: 4-P-1 

----- --

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 3/05/12 
JOB NUMBER: 8979-001*1D 

:s 
en w 

J: ...J 
f- a. 
a. :::2: w <( 
Cl en 

S1 

5-I S2 

-
S3 

~ 
fz 
w 
~ 
0 
(.) 

w 
a:: 
=> 
l:ii 
6 
:::2: 

...J 
0 
ID 

~ 

SM 

SM 

ML 

LOG OF TEST PIT 
TEST PIT NO: P-2 

SURFACE ELEVATION: +1,414 ft (±) 

DESCRIPTION 

12" Topsoil 

WATER LEVEL:* 
READING DATE: 3/05/12 

Red-brown fine to coarse sand, some silt, little fine to coarse 
gravel (moist}(dense) 

Red-brown fine to coarse sand, some to and silt, some 
fine to coarse gravel, occasional cobbles and boulders 
(moist)(very dense) 

Red-brown clayey silt, and fine to coarse sand, little fine to 
coarse gravel (moist}(hard} 

J: 

ll: 
w 
Cl 

-

-

5-

-
-

-

10- 1 1 - backhoe refusal encountered at 1 0' on sandstone bedrock 1 1 0_ 

-

15-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 

Test pit completed@ 10' 

*Groundwater not encountered 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 

-
-

15-

TypisUDate: kUmh 3/12 AND OVER35% 
Sheet: 1 of 1 PLATE: 4-P-2 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 3/05/12 
JOB NUMBER: 8979-001*1D 

~ 
1-z 
w 
1-z 
0 
(.) 

.:..... w 
(/) 0:: ..J w ::> 

J: 

I 
..J 1- 0 

1- c.. (/) ID 
c.. ::;;; i5 ::;;; 
w < >-
Cl (/) ::;;; (/) 

S1 I 21.5 I SM 

54 S2 

SM 

-
10-

S3 

-
15-i 

NOTES FOR COLUMNS: 

I 

I 

LOG OF TEST PIT 
TEST PIT NO: P-3 

SURFACE ELEVATION: +1,442 ft (±) WATER LEVEL:* 
READING DATE: 3/05/12 

DESCRIPTION 

6" Topsoil 

Red-brown fine to coarse sand, and silt, some fine gravel 
(moist)(medium dense) 

Red-brown fine to coarse sand, and silt, some fine to coarse 
gravel (moist}(dense) 

-grading (very dense) with cobbles and boulders 

Test pit completed@ 12' 

*Groundwater not encountered 

SOIL DESCRIPTION MODIFIERS: 

J: 

b:: 
w 
Cl 

-

5-

-
10-

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 

TypisUDate: kUmh 3/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 4-P-3 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 3/02/12 
JOB NUMBER: 8979-001*1D 

~ 

S1 

5-I S2 

-
-: 

10-l S3 

. 

. 

15-

~ 
!z 
w 
1-z 
0 
() 

w 
0:: 
::::l 
len 
6 
~ 

NOTES FOR COLUMNS: 

...J 
0 
aJ 
~ 
>en 

SM 

LOG OF TEST PIT 
TEST PIT NO: P-4 

SURFACE ELEVATION: +1 ,448ft(±) WATER LEVEL:* 
READING DATE: 3/02/12 

DESCRIPTION 

8" Topsoil 

Red-brown fine to coarse sand, some silt, trace fine to coarse 
gravel (moist)(medium dense) 

- grading to some fine to coarse sand, some fine to coarse 
gravel (very dense) 

Red-brown highly fractured, weathered sandstone 

- backhoe refusal encountered @ 11 I atop sandstone bedrock 

Test pit completed @ 11 I 

*Groundwater not encountered 

Mottling observed@ 41-6" 

SOIL DESCRIPTION MODIFIERS: 

:c 
b:: 
w 
Cl 

-
5-

-
-

10-

. 

. 

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0- 10% 
LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: kt/mh 3/12 AND OVER35% 
Sheet: 1 of 1 PLATE: 4-P-4 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: P-5 

COMPLETION DATE: 3/05/12 SURFACE ELEVATION: +1,440 ft (±) WATER LEVEL:* 
JOB NUMBER: 8979-001*1D READING DATE: 3/05/12 

~ 
1-z 
w 
1-z 
0 
u 

~ w en 0::: ...J w ::::> DESCRIPTION :c ...J 1- 0 :c 
1- 0.. en IIJ li:: 0.. ::::; 6 ::::; 
w < >- w 
0 en ::::; en 0 

8" Topsoil 

- Red-brown fine to coarse sand, some silt, some fine to coarse -
gravel, occasional cobbles (moist)(dense) 

S1 12.5 -
SM 

-

-
5-

Red-brown fine to coarse sand, and silt, some fine to coarse 
5-

gravel, frequent cobbles and boulders . S2 (moist)( dense) -

-
S3 SM -

-
10- 10-

. S4 -

-
Test pit completed@ 12' -

*Groundwater not encountered 

-

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: I 

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 

TypisUDate: kUmh 3/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 4-P-5 I 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: P-6 

COMPLETION DATE: 3/02/12 SURFACE ELEVATION: +1 ,448ft(±) WATER LEVEL:* 
JOB NUMBER: 8979-001*1D READING DATE: 3/02/12 

>R 0 

f-z 
w 
f-z 
0 
(.) 

~ w 
II) 0:: ...J w :::> DESCRIPTION :X: ...J f- 0 :X: 

b:: a. II) III f-
:::!: 6 :::!: a. 

w <( >- w 
Cl II) :::!: II) Cl 

6" Topsoil 

Red-brown fine to coarse sand, and silt, little to some fine to . 
coarse gravel, occasional to frequent cobbles and boulders 

. 
S1 (moist}( dense to very dense) 

. 

5- S2 5-

SM 

. S3 . 

10- 10-

Test pit completed @ 12' 

*Groundwater not encountered 
. 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

TypisUDate: kUmh 3/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 4-P-6 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 3/05/12 
JOB NUMBER: 8979-001 *1 D 

~ 
1-z 
w 
1-z 
0 
(.) 

~ w 
Cl) 0:: --' w ::::> J: 

I --' 1- 0 

b: a. Cl) al 
::; 6 ::; 

w <( >-0 Cl) ::; Cl) 

-1 

I I S1 15.4 

SM 

S2 SM 

5-

. 

10-

. 

15-

NOTES FOR COLUMNS: 

I 

LOG OF TEST PIT 
TEST PIT NO: P-7 

SURFACE ELEVATION: +1,446 ft (±) WATER LEVEL:* 
READING DATE: 3/05/12 

DESCRIPTION 

8" Topsoil 

Red-brown fine to coarse sand, some silt, some fine gravel 
(wet)(medium dense) 

Red-brown fine to coarse sand, and silt, some fine to coarse 
gravel (moist)( dense to very dense) 

- refusal @ 5' on red sandstone bedrock 

Test pit completed@ 5' 

*Groundwater not encountered 

Mottling observed @ 2' 

SOIL DESCRIPTION MODIFIERS: 

I J: b: 
w 
0 

5-

. 

10-

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
LITTLE 10 - 20% 
SOME 20-35% 

TypisUDate: kUmh 3/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 4-P-7 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: P-8 

COMPLETION DATE: 3/05/12 SURFACE ELEVATION: +1 ,450ft(±) WATER LEVEL:* 
JOB NUMBER: 8979-001 *1 D READING DATE: 3/05/12 

>?. 0 

f-z w 
f-z 
0 
(.) 

~ w 
CJ) 0:: ....1 w ::l DESCRIPTION J: ....1 f- 0 J: 

6:: 
[l_ 

CJ) ID 6:: :::!: 6 :::!: w <C > w 
Cl CJ) :::!: CJ) Cl 

2" Asphalt over 8" of sandy fill 

. Red-brown fine to coarse sand, some silt, little fine to coarse 
S1 gravel, occasional to frequent cobbles and boulders 

(moist)( dense) 

. 

5- S2 SM 5-

. S3 . 

10- 10-

Test pit completed@ 12' 

*Perched groundwater seepage 

encountered @ 1 0" . 
Mottling observed from 4' to 6' 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 10 - 20% 
SOME 20-35% 

Typist/Date: kt/mh 3/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 4-P-8 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: P-9 

COMPLETION DATE: 3/02/12 SURFACE ELEVATION: +1,448 ft (±) WATER LEVEL: 12' 
JOB NUMBER: 8979-001*1D READING DATE: 3/02/12 

~ 
1-z 
w 

I 1-z 

I 

0 
~ 

(.) 

Cl) 
w a:: ...J w ::l DESCRIPTION ::c ...J 1- 0 ::c 

1- 0.. Cl) ID 1-
0.. ::2 6 ::2 0.. ' w < >- W I 
0 Cl) ::2 Cl) 0 

8" Topsoil 

Red-brown fine to coarse sand,some silt, little fine to coarse , 
gravel (moist)(medium dense) 

S1 

. 

. 

5- S2 -grading with some fine to coarse gravel, frequent cobbles and 5-
boulders (very dense) 

SM 

. 

. . 

10- S3 10-

. S4 
- backhoe refusal encountered @ 13' on sandstone bedrock 

Test pit completed @ 13' 
. Groundwater encountered @ 12' 

Mottling observed from 2' to 3' 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: kt/mh 3/12 AND OVER35% 
Sheet: 1 of 1 PLATE: 4-P-9 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 3/05/12 
JOB NUMBER: 8979-001 *1 D 

5-

-

10-

-

15~ 

~ 

S1 

S2 

~ 
!z 
UJ 
fz 
0 
(.) 

UJ n:: 
::J 
fen 
0 
::; 

NOTES FOR COLUMNS: 

-' 
0 
al 
::; 
>en 

SM 

LOG OF TEST PIT 
TEST PIT NO: P-10 

SURFACE ELEVATION: +1 ,450ft(±) WATER LEVEL: 7.5' 
READING DATE: 3/05/12 

DESCRIPTION 

8" Topsoil 

I 

li:: 
UJ 
0 

Red-brown fine to coarse sand, and silt, some fine to coarse 1 -
gravel, frequent cobbles (moist}( dense to very dense) 

- bulk sample taken from 5' to 6' 

- backhoe refusal encountered @ 9' on sandstone bedrock 

Test pit completed@ 9' 

Perched water encountered @ 7'-6" 

SOIL DESCRIPTION MODIFIERS: 

-

5-

-
-

10-

-
-

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 

TypisUDate: kUmh 3/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 4-P-10 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 3/06/12 
JOB NUMBER: 8979-001*1D 

~ 
1-z 
w 
1-z 
0 

::::. (.) 

w 
<f) 0:: --' w ::::> 

J: 

I 
--' 1- 0 

1- a.. <f) aJ 
a.. ::2 5 ::2 
UJ < >-
Cl <f) ::2 <f) 

S1 

-
SM 

5-

S2 

-

10-

. 

15-

NOTES FOR COLUMNS: 

I 

LOG OF TEST PIT 
TEST PIT NO: P-11 

SURFACE ELEVATION: +1 ,368ft(±) WATER LEVEL: * 
READING DATE: 3/06/12 

DESCRIPTION 

24" Topsoil 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel (moist)(dense) 

- grading with cobbles/boulders @ 6' 

Test pit completed@ 8' 

*Groundwater not encountered 

SOIL DESCRIPTION MODIFIERS: 

J: 

li: 
w 
Cl 

-

5-

-

10-

15 .. 

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
LITTLE 10 - 20% 
SOME 20-35% 

Typist/Date: kt/mh 3/12 AND OVER35% 
Sheet: 1 of 1 PLATE: 4-P-11 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: P-12 

COMPLETION DATE: 3/06/12 SURFACE ELEVATION: +1,365 ft (±) WATER LEVEL:* 
JOB NUMBER: 8979-001 *1 D READING DATE: 3/06/12 

~ 
1-z 
LJ.J 
1-z 
0 
u 

~ LJ.J en a:: ...J LJ.J :::J DESCRIPTION I ...J 1- 0 I 
1- c.. en Ill b:: c.. :2 0 :2 
LJ.J <( >- LJ.J 
Cl en :2 en Cl 

18" Topsoil 

-

S1 
Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel (moist)(dense) -

-
. SM -

5- S2 5~ 
I 

- grading with frequent cobbles and boulders @ 6' 

. . 

10- 10-

Test pit completed @ 7'-6" 

*Groundwater not encountered 

Mottling observed @ 3' 

. . 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: ktlmh 3/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 4-P-12 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 3/06/12 
JOB NUMBER: 8979-001 *1 D 

J: 

b:: 
UJ 
Cl 

-

en 
UJ ..... c.. 
~ en 

S1 

5-I S2 

-

10-

-

15-

~ 
~ 
UJ 
1-z 
0 
u 
UJ 
0:: 
:::> 
len 
6 
::ii 

10.0 

10.5 

NOTES FOR COLUMNS: 

..... 
0 
aJ 

~ en 

SM 

SM 

LOG OF TEST PIT 
TEST PIT NO: P-13 

SURFACE ELEVATION: +1,375 ft (±) WATER LEVEL: * 
READING DATE: 3/06/12 

DESCRIPTION 

24" Topsoil 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, frequent cobbles and boulders (moist)(very dense) 

Red-brown fine to coarse sand, and silt, some fine gravel, 
frequent cobbles and boulders (moist)(very dense) 

- backhoe refusal encountered @ 8'-6" on nested boulders 

Test pit completed @ 8'-6" 

*Groundwater not encountered 

SOIL DESCRIPTION MODIFIERS: 

J: 

b:: 
UJ 
Cl 

-
-

5-

-
-

10-

-

-

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: kt/mh 3/12 AND OVER35% 
Sheet: 1 of 1 PLATE: 4-P-13 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 3/06/12 
JOB NUMBER: 8979-001*1D 

~ 
r-z 
UJ 
r-z 
0 
u 

~ UJ 
(/) 0:: ...J UJ :::> 0 I 

I 
...J r-

h: a. (/) Ill 
::; 6 ::; 

UJ <( >-0 (/) ::; (/) 

S1 

SM 

. 

5-I S2 7.8 

GM 

. 

I 

LOG OF TEST PIT 
TEST PIT NO: P-14 

SURFACE ELEVATION: +1,388 ft (±) 

DESCRIPTION 

18" Topsoil 

WATER LEVEL:* 
READING DATE: 3/06/12 

Brown fine to coarse sand, some silt, little fine to coarse gravel 
(moist)( dense) 

Red-brown fine to coarse gravel, and fine to coarse sand, some 
silt (moist)(very dense) 

- bulk sample taken from 5'-6" to 6'-6" 

Green gray highly fractured weathered sandstone 

I 

h: 
UJ 
0 

-
5-

-

10-
- backhoe refusal encountered @ 1 0' on sandstone bedrock 

~----~--------------------~------------------~10-

. 

15-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 

Test pit completed@ 10' 

*Groundwater not encountered 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 

15-

TypisUDate: kUmh 3/12 AND OVER35% 
Sheet: 1 of 1 PLATE: 4-P-14 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 3/06/12 
JOB NUMBER: 8979-001 *1 D 

:r: 
f-
0.. 
w 
0 

-1 

j 
5-I 

~ . 
10-

. 

15-

(f) 
w 
..J 
o._ 
:::;; 
<X: 
(f) 

S1 

S2 

I 

~ 
fz w 
fz 
0 
() 

w 
0:: 
:::J 
f
Cf) 

0 
:::;; 

NOTES FOR COLUMNS: 

I 

..J 
0 
Ill 
:::;; 
>
(f) 

SM 

SM 

LOG OF TEST PIT 
TEST PIT NO: P-15 

SURFACE ELEVATION: +1 ,380ft(±) WATER LEVEL:* 
READING DATE: 3/06/12 

DESCRIPTION 

18" Topsoil 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, frequent cobbles (moist)(dense) 

Red-brown fine to coarse sand, and silt, some 
fine to coarse gravel, frequent cobbles and boulders 
(moist)(very dense) 

Test pit completed@ 8' 

*Groundwater not encountered 

SOIL DESCRIPTION MODIFIERS: 

I 

I 

:r: 
b:: 
w 
0 

-

-
. 

5-

. 

10-

. 

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0- 10% 
LITTLE 10 - 20% 
SOME 20-35% 

Typist/Date: kt/mh 3/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 4-P-15 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 3/08/12 
JOB NUMBER: 8979-001*1D 

~ 
1-z 
w 
1-z 
0 
(.) 

~ w 
Cl) 0:: -' w ::> 

I -' 1- 0 
1- a.. Cl) a:J 
a.. :2 0 :2 
w ..:: >-
Cl Cl) :2 Cl) 

. S1 8.4 

5- S2 

. SM 

. 

10- S3 

15-

NOTES FOR COLUMNS: 

I 

LOG OF TEST PIT 
TEST PIT NO: P-16 

SURFACE ELEVATION: +1 ,448ft(±) WATER LEVEL: 1'-6" 
READING DATE: 3/08/12 

DESCRIPTION 

12" Topsoil 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional to frequent cobbles and boulders 
(moist)( dense to very dense) 

- mottling observed from 3' to 5' 

Test pit completed@ 12' 

Slight perched groundwater 

seepage encountered @ 1 '-6" 

Mottling observed from 3' to 5' 

SOIL DESCRIPTION MODIFIERS: 

I 

li:: 
w 
Cl 

. 

5-

10-

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: kt/m h 3/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 4-P-16 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 3/08/12 
JOB NUMBER: 8979-001*1D 

I 

11: 
l1J 
0 

. 

5-

10-

. 

15-

en 
l1J 
--' o._ 
::;; 
< en 

S1 

S2 

S3 

~ 
1-z 
l1J 
1-z 
0 
(.) 

l1J 
0:: 
:::> 
l-en 
6 
::;; 

4.0 

NOTES FOR COLUMNS: 

--' 
0 
aJ 
::;; 
>en 

SM 

GM 

LOG OF TEST PIT 
TEST PIT NO: P-17 

SURFACE ELEVATION: +1 ,455ft(±) WATER LEVEL: 6" 
READING DATE: 3/08/12 

DESCRIPTION 

12" Topsoil 

Red-brown fine to coarse sand, and clayey silt, little fine 
to coarse gravel, occasional cobbles and boulders 
(moist)( dense to very dense) 

Red-brown fine to coarse gravel, some fine to coarse sand, 
some silt (moist)(very dense) 

Test pit completed @ 11' 

Slight perched groundwater 

seepage encountered from 6" to 12" 

Mottling observed from 3' to 4' 

SOIL DESCRIPTION MODIFIERS: 

I 

11: 
l1J 
0 

-

5-

-

-

10-

-

. 

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
LITTLE 10 - 20% 
SOME 20-35% 

Typist/Date: kt/mh 3/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 4-P-17 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: P-18 

COMPLETION DATE: 3/07/12 SURFACE ELEVATION: +1,434 ft (±) WATER LEVEL:* 
JOB NUMBER: 8979-001 *1 D READING DATE: 3/07/12 

~ 
f-z w 
f-z 
0 
u 

~ w 
(J) 0:: --' w ::I DESCRIPTION J: --' f- 0 J: 

b:: c.. (J) aJ b:: ::; 6 ::; 
w <( >- w 
0 (J) ::; (J) 0 

18" Topsoil 

-

S1 
Red-brown fine to coarse sand, some silt, little fine to coarse 
gravel, occasional cobbles and boulders (moist)(dense) -

SM 
. -

-
S2 

Red-brown fine to coarse sand, and silt, some fine 
to coarse gravel, frequent cobbles and boulders 

5- (moist)(very dense) 5-

-
SM 

I . 

S3 . 

10-
- backhoe refusal encountered @ 1 0' atop nested boulders 

10-

Test pit completed@ 10' 

*Groundwater not encountered 
. . 

. 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: kt/mh 3/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 4-P-18 
- -

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 3/08/12 
JOB NUMBER: 8979-001 *1 D 

~ 
1-z 
w 
1-z 
0 
(.) 

..:...- w 
(f) 0::: --' w :::l 

I 

I 
--' 1- 0 

1- o._ 
(f) co 

o._ :2 0 :2 w <( >-
0 (f) :2 (f) 

S1 

SM 

. S2 

5-

S3 

SM 

. 

10-

S4 

. 

15-

NOTES FOR COLUMNS: 

I 

LOG OF TEST PIT 
TEST PIT NO: P-19 

SURFACE ELEVATION: +1 ,447ft(±) WATER LEVEL: 1' 
READING DATE: 3/08/12 

DESCRIPTION 

12" Topsoil 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel (moist)(dense) 

Red-brown fine to coarse sand, and silt, some fine to coarse 
gravel, frequent cobbles and boulders (moist)(very dense) 

Test pit completed @ 12' 

Slight perched groundwater 

seepage encountered @ 1' 

SOIL DESCRIPTION MODIFIERS: 

I 

b: 
w 
0 

. 

5-

. 

10-

. 

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: ktlmh 3/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 4-P-19 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



' LOG OF TEST PIT 
TEST PIT NO: P-20 

COMPLETION DATE: 3/08/12 SURFACE ELEVATION: +1 ,454ft(±) WATER LEVEL: 1'-6" 
JOB NUMBER: 8979-001*1D READING DATE: 3/08/12 -' 

i 

~ 0 

1-z 
w 
1-z 
0 
(.) 

~ w en 0:: ...J w :::> DESCRIPTION J: ...J 1- 0 J: 
li:: 0.. en aJ li:: :::!: 6 :::!: 
w < >- w 
Cl en :::!: en Cl 

12" Topsoil 

-Red-brown fine to coarse sand, some silt, little fine to coarse 
gravel, occasional cobbles (moist}(dense) . S1 

SM 
. 

. . 
Red-brown fine to coarse sand, and silt, some fine 
to coarse gravel, frequent cobbles and boulders 

5- S2 (moist)(very dense) 5-

. 

. SM 

. 

10- S3 10-

- . 
Test pit completed @ 13' 

- Slight perched groundwater . 
seepage encountered @ 1'-6" 

15- Mottling observed from 4' to 8' 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: kt/mh 3/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 4-P-20 
--- ------- ----- ------ --

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: P-21 

COMPLETION DATE: 3/08/12 SURFACE ELEVATION: +1,417 ft (±) WATER LEVEL: 3' 
JOB NUMBER: 8979-001 *1 D READING DATE: 3/08/12 

~ 0 

f-z 
LJ.J 
f-z 
0 
(.) 

~ LJ.J en 0::: ...J LJ.J :J DESCRIPTION J: ...J f- 0 J: 
f- c.. en III f-c.. ~ 0 ~ c.. 
LJ.J < >- LJ.J 
0 en ~ en 0 

18" Topsoil 

Red-brown fine to coarse sand, some silt, some 
fine to coarse gravel, occasional cobbles and boulders 
(moist)(very dense) 

S1 8.8 SM 

- -

5- 5-

Red-brown and gray fine to coarse sand, and silt, some fine to 
coarse gravel, few cobbles (moist)(very dense) 

S2 

SM 

S3 8.3 -
- -

10- 10-

Test pit completed @ 1 0' 

Slight perched groundwater -
seepage encountered @ 3' to 4' 

. -

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

TypisVDate: kVmh 3/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 4-P-21 
------

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 3/07/12 
JOB NUMBER: 8979-001 *1 D 

::R 0 

1-z 
w 
1-z 
0 

:::.. u 
w 

CJ) 0:: ...J w => J: 

I 
...J 1- 0 

1- [l_ CJ) al 
[l_ :a: 6 :a: 
w < >-
Cl CJ) :a: CJ) 

j 
S1 

SM 

5 S2 

SM 

10-l S3 

-
-

15-

NOTES FOR COLUMNS: 

LOG OF TEST PIT 
TEST PIT NO: P-22 

SURFACE ELEVATION: +1 ,428ft(±) WATER LEVEL:* 
READING DATE: 3/07/12 

DESCRIPTION 

18" Topsoil 

Red-brown fine to coarse sand, some silt, little fine to coarse 
gravel (moist)(dense) 

Red-brown fine to coarse sand, and silt, some fine 
to coarse gravel, frequent cobbles and boulders 
(moist)(very dense) 

Test pit completed@ 12' 

*Groundwater not encountered 

Mottling observed from 4' to 6' 

SOIL DESCRIPTION MODIFIERS: 

I ~ 
-

5-

-

10-

-

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 

TypisUDate: kUmh 3/12 AND OVER35% 
Sheet: 1 of 1 PLATE: 4-P-22 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 3/07/12 
JOB NUMBER: 8979-001*1D 

~ 0 

1-z 
w 
1-z 
0 
(.) 

~ w rn 0:: 

I 
w :::l ...J 

J: 

I 
...J 0 

b: a. 1- cc 
~ 

rn 
~ 

w < 6 >-D rn ~ rn 

S1 

SM 

-

5- S2 

S3 

SM 

-1 S4 

10-

-
15-

NOTES FOR COLUMNS: 

I 

LOG OF TEST PIT 
TEST PIT NO: P-23 

SURFACE ELEVATION: +1 ,433ft(±) WATER LEVEL: 1'-6" 
READING DATE: 3/07/12 

DESCRIPTION 

18" Topsoil 

Red-brown fine to coarse sand, some silt, little fine gravel 
(moist)( dense) 

Brown fine to coarse sand, and silt, some fine to coarse gravel, 
frequent cobbles and boulders (moist)(very dense) 

Test pit completed@ 11' 

Slight perched groundwater 

seepage encountered @ 1 '-6" 

Mottling observed from 8' to 9'-6" 

SOIL DESCRIPTION MODIFIERS: 

J: 

b: 
w 
D 

-

5-i 

-

10-

-
-

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
LITTLE 10 - 20% 
SOME 20-35% 

Typist/Date: kt/mh 3/12 AND OVER35% 
Sheet: 1 of 1 PLATE: 4-P-23 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 3/07/12 
JOB NUMBER: 8979-001 *1 D 

I 

b: 
LU 
0 

5 

-1 

10-

. 

. 

15-

rn 
LU 
-l 
0.. 
::; 
< rn 

S1 

S2 

S3 

I 

~ 
!z 
LU 
1-z 
0 
() 

LU 
0::: 
;:) 
1-
m 
0 
::; 

NOTES FOR COLUMNS: 

I 

-l 
0 
aJ 
::; 

~ 

SM 

SM I 

LOG OF TEST PIT 
TEST PIT NO: P-24 

SURFACE ELEVATION: +1 ,442ft(±) WATER LEVEL: 1 '-6" 
READING DATE: 3/07/12 

DESCRIPTION 

18" Topsoil 

Red-brown fine to coarse sand, some silt, little fine to coarse 
gravel (moist)(dense) 

Red-brown fine to coarse sand, and silt, some 
fine to coarse gravel, frequent cobbles and boulders 
(moist)(very dense) 

Test pit completed @ 11' 

Slight perched groundwater 

seepage encountered @ 1 '-6" 

Mottling observed from 5'-6" to 8' 

SOIL DESCRIPTION MODIFIERS: 

I 

b: 
LU 
0 

. 

. 

I 5-

. 

. 

10-

. 

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
LITTLE 10 - 20% 
SOME 20-35% 

Typist/Date: kt/mh 3/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 4-P-24 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 3/07/12 
JOB NUMBER: 8979-001 *1 D 

J: 

li:: 
w 
Cl 

. 

. 

5-

lfl 
...J 
IJ._ 

::2 
< en 

S1 

S2 

-1 S3 

10-

S4 

. 

. 

15-

~ 
~ 
w 
1-z 
0 
u 
w a:: 
:::> 
len 
6 
::2 

NOTES FOR COLUMNS: 

...J 
0 
c:J 

~ en 

SM 

LOG OF TEST PIT 
TEST PIT NO: P-25 

SURFACE ELEVATION: +1,410 ft (±) WATER LEVEL: 2' 
READING DATE: 3/07/12 

DESCRIPTION 

18" Topsoil 

Red-brown fine to coarse sand, and silt, some fine to coarse 
gravel, occasional cobbles (moist)(very dense) 

- grading with frequent cobbles and boulders 

Test pit completed@ 12' 

Slight perched groundwater 

seepage encountered @ 2' 

Mottling observed from 8' to 1 0' 

SOIL DESCRIPTION MODIFIERS: 

J: 

li:: 
w 
Cl 

. 

5-

. 

10-

. 

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: kt/mh 3/12 AND OVER35% 
Sheet: 1 of 1 PLATE: 4-P-25 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 3/05/12 
JOB NUMBER: 8979-001 *1 D 

J: 

li:: 
UJ 
Cl 

In 
....1 
ll. 
:::!: 
<( 
en 

~ 0 

1-z 
UJ 

!z 
0 
(.) 

UJ 
c::: 
::> 
Iii 
6 
:::!: 

S1 I 9.4 

-

5-I S2 4.7 

-

....1 
0 
aJ 

~ 

SM 

GM 

LOG OF TEST PIT 
TEST PIT NO: R-1 

SURFACE ELEVATION: +1 ,427ft(±) 

DESCRIPTION 

6" Topsoil 

WATER LEVEL: 2'-3' 
READING DATE: 3/05/12 

Red-brown fine to coarse sand, and silt, some fine to coarse 
gravel, occasional cobbles (moist){dense) 

- grading (wet) 

Red-brown fine to coarse gravel, and fine to coarse sand, some 
silt, frequent cobbles and boulders (moist)(very dense) 

J: 

li:: 
UJ 
Cl 

-
-

5-

-
-

10- ~----r-----------------------------------------~10-

-
15-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 

Test pit completed @ 1 0' 

Perched groundwater seepage 

encountered from 2' to 3' 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 

-
-

15-

Typist/Date: kt/mh 3/12 AND OVER35% 
Sheet: 1 of 1 PLATE: 4-R-1 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 3/05/12 
JOB NUMBER: 8979-001 *1 D 

:{!. 
0 

f-z 
w 
f-z 
0 
(.) 

~ w en 0:: 

I 
w ::> ...J 

J: 

I 
...J f- 0 

li:: a.. aJ 
:::!: en :::!: 

w c( 0 >-Cl en :::!: en 

S1 

SM 

-
5-

S2 

SM 

-
10-

S3 

-
15-

NOTES FOR COLUMNS: 

I 

LOG OF TEST PIT 
TEST PIT NO: R-2 

SURFACE ELEVATION: +1,410 ft (±) WATER LEVEL:* 
READING DATE: 3/05/12 

DESCRIPTION 

12" Topsoil 

Red-brown fine to coarse sand, some silt, little fine to coarse 
gravel, occasional cobbles and boulders (moist)(dense) 

Red-brown fine to coarse sand, and silt, trace fine to coarse 
gravel, frequent cobbles and boulders (moist)(very dense) 

- backhoe refusal encountered @ 1 0'-6" on sandstone bedrock 

Test pit completed @ 1 0'-6" 

*Groundwater not encountered 

SOIL DESCRIPTION MODIFIERS: 

J: 

li:: 
w 
Cl 

-

5-

-

10-

-

-

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: kt/mh 3/12 AND OVER35% 
Sheet: 1 of 1 PLATE: 4-R-2 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: R-3 

COMPLETION DATE: 3/05/12 SURFACE ELEVATION: +1 ,439ft(±) WATER LEVEL:* 
JOB NUMBER: 8979-001 *1 D READING DATE: 3/05/12 

~ 0 

1-z 
LJ.J 
1-z 
0 
(.) 

~ LJ.J 
(f) 0:: --' LJ.J :::l DESCRIPTION ::c --' 1- 0 ::c 

1- 0.. (f) Ill 1-
0.. :::!: 6 :::!: 0.. 
LJ.J c( >- LJ.J 
Cl (f) :::!: (f) Cl 

6" Topsoil 

FILL - Light brown silt, little fine to coarse sand, trace fine 
qravel . 
Red-brown fine to coarse sand, some silt, little fine gravel 

S1 
SM 

(moist)( dense) 

Red-brown fine to coarse sand, and silt, some fine to coarse 

- gravel, frequent cobbles and boulders (moist)(very dense) 

5- 5-

S2 . 
SM 

. 

10- 10-

- backhoe refusal encountered @ 11' on nested boulders . 

. 

Test pit completed @ 11' 

*Groundwater not encountered 
. 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: kt/mh 3/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 4-R-3 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: R-4 

COMPLETION DATE: 3/06/12 SURFACE ELEVATION: +1 ,432ft(±) WATER LEVEL: 2' 
JOB NUMBER: 8979-001 *1 D READING DATE: 3/06/12 

~ 
1-z 
L!J 
1-z 
0 
() 

~ L!J 
(f) et:: ...J L!J :J DESCRIPTION I ...J 1- 0 I 

1- Cl.. (f) OJ 1-
Cl.. :2 0 :2 Cl.. 
L!J <( >- L!J 
0 (f) :2 (f) 0 

24" Topsoil 

- -

-
Red-brown fine to coarse sand, and silt, little fine to coarse 
gravel, occasional cobbles (moist)(dense) 

S1 7.8 -
SM 

-

5- 5-

- -
Red-brown fine to coarse sand, and silt, little fine gravel, 
frequent cobbles and boulders (moist)(very dense) 

-

S2 8.3 -
SM 

-

10- 10-

- S3 -

-

Test pit completed @ 12' -

Perched groundwater seepage -
encountered @ 2' 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: kt/mh 3/12 
AND OVER 35% 

Sheet: 1 of 1 PLATE: 4-R-4 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 3/06/12 
JOB NUMBER: 8979-001 *1 D 

J: 

l:i: 
w 
0 

. 

~ 

~ 
...J 
D.. 
::; 
<( 
en 

S1 

5-I S2 

. 

10-l S3 

. 

-

15-

~ 
!z 
w 
1-z 
8 
w 
0:: 
::J 
len 
5 
::; 

NOTES FOR COLUMNS: 

...J 
0 
[ll 
::; 
>en 

SM 

SM 

LOG OF TEST PIT 
TEST PIT NO: R-5 

SURFACE ELEVATION: +1,442 ft (±) WATER LEVEL: * 
READING DATE: 3/06/12 

DESCRIPTION 

18" Topsoil 

Red-brown fine to coarse sand, some silt, little fine to coarse 
gravel, occasional cobbles (moist)(dense) 

Red-brown fine to coarse sand, and silt, some fine to coarse 
gravel, frequent cobbles and boulders (moist)(very dense) 

Test pit completed @ 12' 

Slight perched groundwater 

seepage encountered @ 18" 

Mottling observed @ 3' 

SOIL DESCRIPTION MODIFIERS: 

J: 

l:i: 
w 
0 

. 

5-

-

10-

-

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: kt/mh 3/12 AND OVER35% 
Sheet: 1 of 1 PLATE: 4-R-5 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: R-6 

COMPLETION DATE: 3/06/12 SURFACE ELEVATION: +1,432 ft (±) WATER LEVEL:* 
JOB NUMBER: 8979-001*1D READING DATE: 3/06/12 

:{!. 
0 

1-z 
LJ.J 
1-z 
0 
u 

~ LJ.J rn 0:: ...J LJ.J :::J DESCRIPTION J: ...J 1- 0 J: 

li:: a. rn al li:: ::; 6 ::; 
LJ.J <( >- LJ.J 
Cl rn ::; rn Cl 

18" Topsoil 

-

S1 
Red-brown fine to coarse sand, some to and silt, little fine to 
coarse gravel, occasional cobbles (moist)(very dense) -

-
. -

5- S2 5-

SM -

- grading with frequent cobbles and boulders @ 7' -

-
. S3 i 

i 
10- 10-: 

Test pit completed@ 12' 

*Groundwater not encountered 

- Mottling observed from 4' to 6' 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: kt/mh 3/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 4-R-6 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: R-7 

COMPLETION DATE: 3/05/12 SURFACE ELEVATION: +1 ,448ft(±) WATER LEVEL:* 
JOB NUMBER: 8979-001 *1 D READING DATE: 3/05/12 

:{< 
0 

1-z 
w 
1-z 
0 
(.) 

~ w en 0:: ....1 w => DESCRIPTION I ....1 1- 0 I 
1- 0.. en Ill 1-
0.. ::iii 6 ::iii 0.. 
w <( >- w 
0 en ::iii en 0 

12" Topsoil 

Red-brown silt, some fine to coarse sand (moist)(medium) 

S1 8.9 ML 

Red-brown fine to coarse sand, and silt, some fine gravel, 
frequent cobbles and boulders (moist)(very dense) . S2 6.8 . 

5- 5-

SM 

S3 

. . 

10- 10-

Test pit completed@ 10' . 
*Groundwater not encountered 

. . 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: kt/mh 3/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 4-R-7 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 3/05/12 
JOB NUMBER: 8979-001 *1 D 

s 
1-z 
w 
1-z 
0 
(..) 

~ w 
(/) 0::: -' w ::J 

I 

I 
-' 1- 0 

1- o._ (/) Ill 
o._ :a; 0 :a; 
w ..: >-
0 (/) :a; (/) 

S1 

SM 

S2 

5-

SM 

I 

LOG OF TEST PIT 
TEST PIT NO: R-8 

SURFACE ELEVATION: +1 ,453ft(±) 

DESCRIPTION 

12" Topsoil 

WATER LEVEL: * 
READING DATE: 3/05/12 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles (moist)(dense) 

Red-brown fine to coarse sand, and silt, some fine to coarse 
gravel, frequent cobbles and boulders (moist)(very dense) 

I 

b:: 
w 
0 

-

5-

-

10- S3 
- backhoe refusal encountered @ 1 0' on nested boulders 

~------~---------------------------------~------------------------------~10-

15-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 

Test pit completed@ 10' 

*Groundwater not encountered 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0- 10% 
LITTLE 1 0 - 20% 
SOME 20-35% 

-
15-

Typist/Date: kt!mh 3/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 4-R-8 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 3/05/12 
JOB NUMBER: 8979-001 *1 D 

J: 

li:: 
w 
Cl 

5-

-

10-

-

15-

:s 
(/) 
w 
....1 a. 
::2 
< 
(/) 

S1 

S2 

~ 
!z 
w 
1-z 
0 
u 
w 
ex: 
:::> 
!ii 
0 
::2 

NOTES FOR COLUMNS: 

....1 
0 
Ill 

~ 
(/) 

SM 

SM 

LOG OF TEST PIT 
TEST PIT NO: R-9 

SURFACE ELEVATION: +1,453 ft (±) WATER LEVEL: 7'-8' 
READING DATE: 3/05/12 

DESCRIPTION 

8" Topsoil 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasionial cobbles and boulders (moist)(very dense) 

Red-brown fine to coarse sand, and silt, some fine 
to coarse gravel, frequent cobbles and boulders 
(moist)(very dense) 

- backhoe refusal encountered @ 9' on nested boulders 

Test pit completed@ 9' 

Slight perched groundwater 

seepage encountered from 7' to 8' 

Mottling observed @ 6' 

SOIL DESCRIPTION MODIFIERS: 

J: 

li:: 
w 
Cl 

-
-

5-

-
-

10-

-
-

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: kt/mh 3/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 4-R-9 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 





ENGINEERING ROCK CLASSIFICATION 
AND CORE DESCRIPTION CHART (I) 

DESCRIPTIVE TERMINOLOGY FOR JOINT SPACING 

Description Term 

Very Close 
Close 
Moderately Close 
Wide 
Very Wide 

Spacing of Joints 

Less than 2 inches 
2 inches to 1 foot 
1 foot to 3 feet 
3 feet to 1 0 feet 
Greater than 10 feet 

RELATIONSHIP OF RQD AND ROCK QUALITY 

Rock Quality 
Designation (ROD) (2) 

0-25% 
25-50% 
50-75% 
75-90% 
90-100% 

Description ofRock 
Quality 

Very Poor 
Poor 
Fair 
Good 
Excellent 

(1) Core description system is based on a suggested system proposed 
in the ASCE Rock Mechanics Seminar in April and May of 1968 
entitled "Geologic Considerations of Rock Mechanics" as presented 
by Don V. Deere. 

(2) "Rock Quality Designation" is defined as a modified core recovery 
ratio which considers only pieces of core that are at least 4 inches 
long. Obvious fractures induced by drilling are ignored in this 
system. 

MELICK-TULLY AND ASSOCIATES. PC PLATE 6 
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UJ 
z 
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Gradation Curve(s) 
· · .. ~ ·C c::·£ ooo 

~ ~~;s~·-;~~ ~ ~ ~~: i ~~~ 
1001 I I I I I I I Ill I I I I I Ill I I I I I I I 

I I I I I '-"' ~~ I I I I I I 
I I I I I ~ ~I r\. I I I I I I 

90 1 I I f1 I I II 
I I I I I I I ~ ~~ 1\~ I I I I I I 
I I I I I I I ~11 1"""'- I I I I I I 

80 I I I ~ I I II 
I I I I I I I 11\ I I I I I I 
I I I I I I I I i\ I 'rJ I I I I 

70 I I I 1':: I I 
I I I I I I I I ~J\ I I I I 
I I I I I I I I I "'~~ ~ I I I 

60 I I I ~ I' I 
I I I I I I I I I " I "~ \l I I 
I I I I I II I I ~ ~~,.1\J I 

50 I I I 1\ I~! 
I I I II II I I I~~ 
I I IIIII I I I ""-1 ~ 

40 I I I I I I 
I I I I I I I I I I I "h I I 
I I I I I I I I I I I l'j I 

30 I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

20 I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

10 I I I I I I I I 
I I I I I I I I I I I I I I 

ol I 1 1 I I I I I I I I I I I I I I 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE- mm. 

%Fines 
%Gravel %Sand 

0/o +3" 
lcoarsei Coarse I Fine Medium Fine 

0.0 0.0 18.0 14.7 16.3 22.8 28.2 

0.0 0.0 10.8 13.6 13.1 21.7 40.8 
0.0 0.0 12.1 13.6 13.7 20.7 39.9 
0.0 0.0 5.3 10.5 14.3 23.2 46.7 
0.0 0.0 11.6 17.7 11.0 19.5 40.2 

SOIL DATA 
SYMBOL! SOURCE 

SAMPLE 
NO. 

DEPTH 
(ft.) Material Description uses 

o C-1 S-2 2-4 Fine to coarse Sand, some Silt, little fine Gravel. (MC=7.0%) SM 

D I C-1 S-4 10-12 Fine to coarse Sand, and Silt, little fine Gravel. (MC=9.3%) SM 

6 C-1 S-7 25-27 Fine to coarse Sand, and Silt, little fine Gravel. (MC=8.3%) SM 

o I C-2 S-2 2-4 Fine to coarse Sand, and Silt, trace fine Gravel. (MC=9.2%) SM 

'V I C-2 S-3 5-7 Fine to coarse Sand, and Silt, little fine Gravel. (MC=8.9%) SM 

Melick-Tully & Associates, p .C. 11 Client: Concord Resort Development 
Project: Concord Resort Development, Thompson, NY 

South Bound Brook, NJ Proiect No.: 8979-001 Plate 7A 



Gradation Curve(s) 
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~\ I~ 
I I 

I I I I I I I I I Ki I I I I I I I I I I I 
30 I I I ~ 1 r 

I I I I I I I I I I ~ I 
I I I I I I I I I I I I 

20 I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

10 I I I I I I I I I 
I I I I I I I I I I I I I I 

0 I I I I I I I I I I I I I I 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE- mm. 

%+3" 
%Gravel %Sand 

%Fines 
Coarse Fine ~oarse Medium Fine 

0 0.0 0.0 23.0 15.1 26.0 17.8 18.1 
D 0.0 0.0 8.7 12.5 14.2 21.7 42.9 
{', 0.0 0.0 10.0 15.3 13.4 18.6 42.7 
0 0.0 0.0 19.7 14.7 17.2 20.8 27.6 
"V 0.0 0.0 19.3 13.5 11.7 18.0 37.5 

SOIL DATA 
SYMBOL SOURCE SAMPLE DEPTH 

Material Description uses NO. (ft.) 

0 C-2 S-4 10-12 F-e Sand, some fme Gravel, little Silt. (MC=3.1 %) SM 

D C-3 S-1 0-2 Fine to coarse Sand, and Silt, trace fme Gravel. (MC=3.0%) SM 

{', C-4 S-2 2-4 Fine to coarse Sand, and Silt, little fine Gravel. (MC=8.8%) SM 

0 C-4 S-3 5-7 Fine to coarse Sand, some Silt, little fine Gravel. (MC=6.2%) SM 

"V C-5 S-2 2-4 Fine to coarse Sand, and Silt, little fine Gravel. (MC=8.0%) SM 

Melick-Tully & Associates, P .C. Client: Concord Resort Development 

Project: Concord Resort Development, Thompson, NY 

South Bound Brook, NJ Pro·ect No.: 8979-001 Plate 7B 



Gradation Curve(s) 
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I z 
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I I I I I I I I I I I I I I i 30 I I I I I I 

I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I 

20 I I I I I I 
I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I 
10 I I I I I I I 

I I I I I I I I I I I I I I 
0 I I I I I I I I I I I I I I 

100 10 1 0.1 0.01 0.001 

GRAIN SIZE- mm. 

%+3" 
%Gravel %Sand 

%Fines 
Coarse Fine ~oarse Medium Fine 

0 0.0 0.0 15.3 11.7 10.5 19.7 42.8 
D 0.0 0.0 10.7 14.0 14.6 20.2 40.5 
/::;. 0.0 10.3 6.4 11.0 14.4 19.6 38.3 
<> 0.0 0.0 10.9 9.8 16.1 26.3 36.9 
"1 0.0 9.2 9.0 12.5 12.2 16.4 40.7 

SOIL DATA 
SYMBOL SOURCE SAMPLE DEPTH Material Description uses NO. (ft.) 

0 C-5 S-3 5-7 Fine to coarse Sand, and Silt, little fme Gravel. (MC=9.4%) SM 

D C-6 S-3 5-7 Fine to coarse Sand, and Silt, little fine Gravel. (MC=7.4%) SM 

/::;. C-6 S-4 10-12 Fine to coarse Sand, and Silt, little f-c Gravel. (MC=7.2%) SM 

<> C-9 S-3 5-7 Fine to coarse Sand, and Silt, little fme Gravel. (MC=7.8%) SM 

"1 C-9 S-7 25-27 Fine to coarse Sand, and Silt, little f-c Gravel. (MC=8.3%) SM 

Melick-Tully & Associates, P .C. Client: Concord Resort Development 

Project: Concord Resort Development, Thompson, NY 

South Bound Brook, NJ Pro'ect No.: 8979-001 Plate 7C 



Gradation Curve(s} 
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GRAIN SIZE - mm. 

%+3" 
%Gravel %Sand 

%Fines 
Coarse Fine !Coarse Medium Fine 

0 0.0 0.0 37.9 11.9 13.0 15.4 21.8 
D 0.0 0.0 14.8 16.2 12.7 19.9 36.4 
t,. 0.0 0.0 17.9 12.2 17.9 30.4 21.6 

<> 0.0 0.0 30.1 12.3 15.8 22.3 19.5 

" 0.0 0.0 13.8 8.6 16.1 21.4 40.1 

SOIL DATA 
SYMBOL SOURCE 

SAMPLE DEPTH Material Description uses NO. (ft.) 

0 C-11 S-2 2-4 Fine to coarse Sand, and fine Gravel, some Silt. (MC=5.4%) SM 

D C-11 S-4 10-12 Fine to coarse Sand, and Silt, little fme Gravel. (MC=9.7%) SM 

t,. C-13 S-4 10-12 Fine to coarse Sand, some Silt, little fme Gravel. {MC=7.7%) SM 

<> C-15 S-5 15-17 Fine to coarse Sand, some fme Gravel, little Silt. (MC=5.4%) SM 

" C-19 S-5 15-17 Fine to coarse Sand, and Silt, little fme Gravel. (MC=8.1 %) SM 

Melick-Tully & Associates, P .C. Client: Concord Resort Development 

Project: Concord Resort Development, Thompson, NY 

South Bound Brook, NJ Pro'ect No.: 8979-001 Plate 7D 
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GRAIN SIZE- mm. 

%+3" 
%Gravel %Sand 

%Fines 
Coarse Fine ~oarse Medium Fine 

0 0.0 0.0 29.3 8.8 14.0 18.0 29.9 
0 0.0 0.0 17.9 6.7 16.2 21.1 38.1 
!:, 0.0 0.0 4.7 4.9 14.1 24.6 51.7 
0 0.0 0.0 16.9 18.2 21.3 22.3 21.3 
'V 0.0 0.0 24.2 20.2 16.1 9.3 30.2 

SOIL DATA 
SYMBOL SOURCE SAMPLE DEPTH Material Description uses NO. (ft.) 

0 S-1 S-2 2-4 Fine to coarse Sand, some Silt, some fine Gravel. (MC=5.3%) SM 

0 S-1 S-3 4-6 Fine to coarse Sand, and Silt, little fine Gravel. (MC=5.9%) SM 

!:, S-3 S-2 2-4 Silt, and fine to coarse Sand, trace fme Gravel. (MC=8.7%) ML 

0 S-4 S-1 0-2 Fine to coarse Sand, some Silt, little fme Gravel. (MC=32.2%) SM 

'V S-4 S-2 5-7 Fine to coarse Sand, some Silt, some fine Gravel. (MC=8.8%) SM 

Melick-Tully & Associates, P .C. Client: Concord Resort Development 

Project: Concord Resort Development, Thompson, NY 

South Bound Brook, NJ Pro"ect No.: 8979-001 Plate 7E 
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GRAIN SIZE- mm. 

%Fines 
%Gravel %Sand 

%+3" 
lcoarsel Coarse I Fine Medium Fine 

0 0.0 15.0 9.9 12.4 10.1 14.9 37.7 
D 0.0 0.0 7.7 15.2 11.5 19.3 46.3 
b. 0.0 0.0 12.0 11.6 21.7 26.9 27.8 
0 0.0 0.0 20.5 10.3 19.6 31.3 18.3 

SOIL DATA 
SYMBOL\ SOURCE I SAMPLE DEPTH 

Material Description I uses NO. (ft.) 

0 I S-4 I S-3 10-12 Fine to coarse Sand, and Silt, some f-c Gravel. (MC=7.6%) I SM 

D I S-12 I S-3 4-6 Fine to coarse Sand, and Silt, trace fine Gravel. (MC=39.0%) I SM 

b. I S-14 Fine to coarse Sand, some Silt, little fine Gravel. (MC=25.7%) SM 

0 I S-16 Fine to coarse Sand, some fine Gravel, little Silt. (MC=10.0%) SM 

Melick-Tully & Associates, P.C. 11 Client: ConcordResortDevelopment 
Project: Concord Resort Development, Thompson, NY 

South Bound Brook, NJ Proiect No.: 8979-001 Plate 7F 
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GRAIN SIZE- mm. 

%+3" 
%Gravel %Sand 

%Fines 
Coarse Fine ~oarse Medium Fine 

0 0.0 0.0 19.6 15.7 16.7 19.2 28.8 
D 0.0 7.8 13.2 1.4 12.7 18.8 46.1 
£:, 0.0 0.0 15.3 8.5 10.5 22.3 43.4 
0 0.0 0.0 14.8 7.9 16.0 24.6 36.7 
\1 0.0 0.0 0.0 0.0 0.1 3.0 96.9 

SOIL DATA 
SYMBOL SOURCE 

SAMPLE DEPTH 
Material Description uses NO. (ft.) 

0 TP-T-1 S-1 3 Fine to coarse Sand, some Silt, little fine Gravel. (MC=9.9%) SM 

D TP-T-1 S-3 6.5 Fine to medium Sand, and Silt, some f-c Gravel. (MC=8.7%) SM 

£:, TP-T-5 S-1 3 Fine to coarse Sand, and Silt, little fine Gravel. (MC=11.5%) SM 

0 TP-T-5 S-2 6 Fine to coarse Sand, and Silt, little fine Gravel. (MC=7.4%) SM 

\1 TP-T-6 S-2 4.5 Silt, trace fine Sand. (MC=16.6%) ML 

Melick-Tully & Associates, P.C. Client: Concord Resort Development 

Project: Concord Resort Development, Thompson, NY 

South Bound Brook, NJ Pro"ect No.: 8979-001 Plate 7G 
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GRAIN SIZE- mm. 

o/o +3" 
o/o Gravel o/o Sand 

o/o Fines 
Coarse Fine Coarse Medium Fine 

0 0.0 14.0 15.2 13.9 11.2 17.7 28.0 
D 0.0 0.0 24.8 16.1 9.0 13.6 36.5 
f::. 0.0 6.4 15.9 30.6 11.3 9.8 26.0 
<> 0.0 0.0 27.7 16.6 8.9 14.2 32.6 
'i1 0.0 4.2 27.2 15.2 12.9 16.4 24.1 

SOIL DATA 
SYMBOL SOURCE 

SAMPLE DEPTH 
Material Description uses NO. (ft.) 

0 TP-P-1 S-1 3.5 Fine to coarse Sand, some Silt, some f-c Gravel. (MC=11.3%) SM 

D TP-P-3 S-1 2 Fine to coarse Sand, and Silt, some fine Gravel. (MC=21.5%) SM 

f::. TP-P-5 S-1 2 Fine to coarse Sand, some Silt, some f-c Gravel. (MC=12.5%) SM 

<> TP-P-7 S-1 1.5 Fine to coarse Sand, some Silt, some fme Gravel. (MC=l5.4%) SM 

'i1 TP-P-13 S-1 3.5 Fine to coarse Sand, some Silt, some f-c Gravel. (MC=IO.O%) SM 

Melick-Tully & Associates, P .C. Client: Concord Resort Development 

Project: Concord Resort Development, Thompson, NY 

South Bound Brook, NJ Pro'ect No.: 8979-001 Plate 7H 
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GRAIN SIZE- mm. 

%+3" 
%Gravel %Sand 

%Fines 
Coarse Fine !Coarse Medium Fine 

0 0.0 0.0 25.4 18.6 5.8 12.8 37.4 
D 0.0 10.6 14.5 20.3 9.8 15.4 29.4 
/:; 0.0 11.0 22.1 11.4 13.2 10.7 31.6 

SOIL DATA 
SYMBOL SOURCE 

SAMPLE DEPTH 
Material Description uses NO. (ft.) 

0 TP-P-13 S-2 5 Fine to coarse Sand, and Silt, some fme Gravel. (MC=10.5%) SM 

D TP-P-16 S-1 2 Fine to coarse Sand, some Silt, some f-c Gravel. (MC=8.4%) SM 

/:; TP-P-21 S-1 3 Fine to coarse Sand, some Silt, some f-c Gravel. (MC=8.8%) SM 

Melick-Tully & Associates, P.C. Client: Concord Resort Development 

Project: Concord Resort Development, Thompson, NY 

South Bound Brook, NJ Pro"ect No.: 8979-001 Plate 71 
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GRAIN SIZE- mm. 

%+3" 
%Gravel %Sand 

%Fines 
Coarse Fine ~oarse Medium Fine 

0 0.0 4.2 16.3 9.8 11.8 14.0 43.9 
0 0.0 11.2 26.9 11.4 13.9 12.7 23.9 
!:; 0.0 5.4 12.7 8.2 13.7 22.5 37.5 
0 0.0 0.0 12.2 5.8 12.4 21.2 48.4 
\1 0.0 0.0 0.0 3.6 8.3 21.1 67.0 

SOIL DATA 
SYMBOL SOURCE 

SAMPLE DEPTH Material Description uses NO. (ft.) 

0 TP-R-1 S-1 1.5 Fine to coarse Sand, and Silt, some f-c Gravel. (MC=9.4%) SM 

0 TP-R-1 S-2 5.0 Fine to coarse Gravel, and f-c Sand, some Silt. (MC=4.7%) GM 

!:; TP-R-4 S-1 3.0 Fine to coarse Sand, and Silt, little f-c Gravel. (MC=7.8%) SM 

0 TP-R-4 S-2 8.0 Fine to coarse Sand, and Silt, little fine Gravel. (MC=8.3%) SM 

\1 TP-R-7 S-1 2.0 Silt, some fine to coarse Sand. (MC=8.9%) ML 

Melick-Tully & Associates, P .C. Client: Concord Resort Development 

Project: Concord Resort Development, Thompson, NY 

South Bound Brook, NJ Pro'ect No.: 8979-001 Plate 7J 
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GRAIN SIZE- mm. 

%+3" 
%Gravel %Sand 

%Fines 
Coarse Fine ~oarse Medium Fine 

0 0.0 0.0 24.8 7.3 9.4 17.2 41.3 

SOIL DATA 
SYMBOL SOURCE 

SAMPLE DEPTH Material Description uses NO. (ft.) 

0 TP-R-7 S-2 4.0 Fine to coarse Sand, and Silt, some fine Gravel. (MC=6.8%) SM 

Melick-Tully & Associates, P .C. Client: Concord Resort Development 

Project: Concord Resort Development, Thompson, NY 

South Bound Brook, NJ Project No.: 8979-001 Plate 7K 
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GRAIN SIZE- mm. 

%+3" 
%Gravel %Sand 

%Fines 
Coarse Fine Coarse Medium Fine 

0 0.0 19.0 22.9 6.0 12.3 17.9 21.9 

SOIL DATA 
SYMBOL SOURCE 

SAMPLE DEPTH 
Material Description uses NO. (ftj_ 

0 TP-P-14 5.0-6.5 Fine to coarse Gravel, and f-c Sand, some Silt. (MC=7.8%) GM 

Melick-Tully & Associates, P .C. Client: Concord Resort Development 

Project: Concord Resort Development, Thompson, NY 

South Bound Brook, NJ Proiect No.: 8979-001 Plate 7L 



COMPACTION TEST REPORT 
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Test specification: ASTM D 1557-07 Method C Modified i 

ASTM D 4718-87 Oversize Corr. Applied to Each Test Point 
Elev/ Classification Nat. 

Sp.G. LL PI 
%> %< 

Depth uses AASHTO Moist. 3/4 in. No.200 

5.0-6.5 GM 7.8 19.0 21.9 

ROCK CORRECTED TEST RESULTS MATERIAL DESCRIPTION 

Maximum dry density= 140.0 pcf 
Fine to coarse Gravel, and f-c Sand, some 

Silt. (MC=7.8%) 

Optimum moisture= 5.5 % 

Project No. 8979-001 Client: Concord Resort Development Remarks: 
Project: Concord Resort Development, Thompson, NY 

o Source of Sample: TP-P-14 

Melick-Tully & Associates, P.C. 

South Bound Brook, NJ Plate 7M 
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GRAIN SIZE- mm. 

%+3" 
%Gravel %Sand 

%Fines 
Coarse Fine Coarse Medium Fine 

0 0.0 12.0 22.7 6.6 11.6 16.1 31.0 

SOIL DATA 
SYMBOL SOURCE 

SAMPLE DEPTH 
Material Description uses NO. (ft.) 

0 TP-P-17 6.5-7.5 Fine to coarse Gravel, some f-c Sand, some Silt. (MC=4.0%) GM 

Melick-Tully & Associates, P.C. Client: Concord Resort Development 

Project: Concord Resort Development, Thompson, NY 

South Bound Brook, NJ Proiect No.: 8979-001 Plate 7N 



COMPACTION TEST REPORT 
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Test specification: ASTM D 1557-07 Method B Modified 
ASTM D 4718-87 Oversize Corr. Applied to Each Test Point 
Elev/ Classification Nat. 

LL PI 
%> %< 

Depth uses AASHTO Moist. 
Sp.G. 

3/8 in. No.200 .1 

6.5-7.5 GM 4.0 25.0 31.0 I 

ROCK CORRECTED TEST RESULTS MATERIAL DESCRIPTION 

Maximum dry density = 141.5 pcf 
Fine to coarse Gravel, some f-c Sand, some 

Silt. (MC=4.0%) 

Optimum moisture = 6.5 % 

Project No. 8979-001 Client: Concord Resort Development Remarks: 
Project: Concord Resort Development, Thompson, NY 

o Source of Sample: TP-P-17 

Melick-Tully & Associates, P.C. 

South Bound Brook, NJ Plate 70 
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GRAIN SIZE- mm. 

o/o +3" 
o/o Gravel o/o Sand 

o/o Fines 
Coarse Fine Coarse Medium Fine 

0 0.0 9.9 15.8 4.8 12.9 19.8 36.8 

SOIL DATA 
SYMBOL SOURCE 

SAMPLE DEPTH 
Material Description uses NO. (ft.) 

0 TP-P-21 8.0 Fine to coarse Sand, and Silt, some f-c Gravel. (MC=8.3%) SM 

Melick-Tully & Associates, P.C. Client: Concord Resort Development 

Project: Concord Resort Development, Thompson, NY 

South Bound Brook, NJ Proiect No.: 8979-001 Plate 7P 



COMPACTION TEST REPORT I 
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Test specification: ASTM D 1557-07 Method B Modified 
ASTM D 4718-87 Oversize Corr. Applied to Each Test Point 

Elev/ Classification Nat. 
Sp.G. LL PI 

%> %< 
Depth uses AASHTO Moist. 3/8 in. No.200 

8.0 SM 8.3 19.3 36.8 

ROCK CORRECTED TEST RESULTS MATERIAL DESCRIPTION 

Maximum dry density= 141.5 pcf Fine to coarse Sand, and Silt, some f-c 
Gravel. (MC=8.3%) 

Optimum moisture= 5.5 % 

Project No. 8979-001 Client: Concord Resort Development Remarks: 
Project: Concord Resort Development, Thompson, NY 

o Source of Sample: TP-P-21 

Melick-Tully & Associates, P.C. 

South Bound Brook, NJ Plate 7Q 



SUMMARY OF TUBE PERMEAMETER RESULTS 
Thompson, New York 
Concord Development 

Approximate 
Exploration Surface Approximate Test Approximate 

No. Elevation (ft) Depth (ft) Permeability (inlhr) 

TP-P-1 1,385 2.0 1.3 
TP-P-1 1,385 6.0 0.7 
TP-P-2 1,414 2.0 0.06 
TP-P-3 1,442 2.0 0.6 
TP-P-4 1,448 2.0 0.5 
TP-P-4 1,448 6.0 0.7 
TP-P-5 1,440 1.5 1.9 
TP-P-6 1,448 1.5 0.2 
TP-P-7 1,446 1.5 0.4 
TP-P-8 1,450 1.5 0.4 
TP-P-9 1,448 2.0 0.05 

TP-P-11 1,368 2.5 0.02 
TP-P-12 1,365 2.0 0.1 
TP-P-13 1,375 3.5 0.04 
TP-P-14 1,388 2.0 0.04 
TP-P-15 1,380 2.0 0.06 
TP-P-18 1,434 2.0 0.02 
TP-P-20 1,454 -- 2.0 0.09 

---------- --------- ---

[MELICK-TULLY AND ASSOCIATES, P.C. 

Job No. 8979-001 *lD 

PLATES 



PIEZOMETER CONSTRUCTION DETAIL 
PIEZOMETER C-1 

DATE OF CONSTRUCTION 3/2/12 

WELL LOCATION: 
THOMPSON, NY 

DRILLING METHOD: 
HOLLOW STEM AUGER 

SOLID PIPE LENGTH: 40' 
SOLID PIPE MATERIAL: PVC 

SCREEN LENGTH: 1 0' 
SCREEN MATERIAL: PVC 

SCREEN SLOT SIZE: 0.01 0" 

TOTAL DEPTH: 50' 

DATE 

WATER LEVEL 

ii1 
MELICK-TULLY AND ASSOCIATES, P .C. 

Geotechnical Engineers 
& Environmental Consultants 

117 Canal Road 
South Bound Brook, New Jersey 08880 

{732) 356-3400 

JOB NO. B979-001 *1 D FILE NO. 
25299 

t 6" 
APPROX. GROUND 
SURFACE ELEVATION 
+1421'(±) 

3/9/12 
19'0" 

BACKFILL TYPE: SOIL 
BACKFILL FROM 0 TO 38' 

BENTONITE PELLETS 
FROM 38' TO 40' 

SAND PACK FROM 40' TO 50' 

3/23/12 4/4/12 4/13/12 
24'0" 28'7" 24'4" 

TEMPORARY PIEZOMETER DETAIL 

CONCORD RESORT DEVELOPMENT 
TOWN OF THOMPSON, NEW YORK 
CONCORD RESORT DEVELOPMENT 

DR. BY 
JCB 

CHK. BY I DATE 
JHB 4-6-12 

SCALE 
NTS 

PLATE 
9A 



PIEZOMETER CONSTRUCTION DETAIL 
PIEZOMETER C-7 

DATE OF CONSTRUCTION 3/1/12 

WELL LOCATION: 
THOMPSON, NY 
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APPENDIX 

Limitations 

A. Subsurface Information 

Locations: The locations of the explorations were approximately determined by tape 
measurement from existing site features shown on an unlabeled plan provided to us by 
AKRF Engineers and survey control points provided by others in the area of the proposed 
casino. Elevations of the explorations were approximately determined by interpolation 
between contours shown on topographic plans provided to us by the site engineer. The 
locations and elevations of the explorations should be considered accurate only to the 
degree implied by the method used. 

Interface of Strata: The stratification lines shown on the individual logs of the subsurface 
explorations represent the approximate boundaries between soil types, and the transitions 
may be gradual. 

Field Logs/Final Logs: A field log was prepared for each exploration by a member of our 
staff. The field log contains factual information and interpretation of the soil conditions 
between samples. Our recommendations are based on the final logs as shown in this 
report and the information contained therein, and not on the field logs. The final logs 
represent our interpretation of the contents of the field logs, and the results of the 
laboratory observations and/or tests of the field samples. 

Water Levels: Water level readings have been made in the explorations at times and 
under conditions stated on the individual logs. These data have been reviewed and 
interpretations made in the text of this report. However, it must be noted that fluctuations 
in the level of the groundwater will occur due to variations in rainfall, temperature, and 
other factors. 

Pollution/Contamination: Unless specifically indicated to the contrary in this report, the 
scope of our services was limited only to investigation and evaluation of the geotechnical 
engineering aspects of the site conditions, and did not include any consideration of 
potential site pollution or contamination resulting from the presence of chemicals, metals, 
radioactive elements, etc. This report offers no facts or opinions related to potential 
pollution/contamination of the site. 

Environmental Considerations: Unless specifically indicated to the contrary in this 
report, this report does not address environmental considerations which may affect the 
site development, e.g., wetlands determinations, flora and fauna, wildlife, etc. The 
conclusions and recommendations of this report are not intended to supersede any 
environmental conditions which should be reflected in the site planning. 



B. Applicability of Report 

This report has been prepared in accordance with generally accepted soils and foundation 
engineering practices for the exclusive use of AKRF for specific application to the design 
of the proposed Concord Resort Development. No other warranty, expressed or implied, 
is made. 

This report may be referred to in the project specifications for general information 
purposes only, but should not be used as the technical specifications for the work, as it 
was prepared for design purposes exclusively. 

C. Reinterpretation of Recommendations 

Change in Location or Nature of Facilities: In the event that any changes in the nature, 
design or location of the facilities are planned, the conclusions and recommendations 
contained in this report shall not be considered valid unless the changes are reviewed and 
conclusions of this report modified or verified in writing. 

Changed Conditions During Construction: The analyses and recommendations submitted 
in this report are based in part upon the data obtained from 48 widely-spaced test borings 
and 41 test pit excavations performed for this study. The nature and extent of variations 
between the explorations may not become evident until construction. If variations then 
appear evident, it will be necessary to reevaluate the recommendations of this report. 

Changes in State-of-the-Art: The conclusions and recommendations contained in this 
report are based upon the applicable standards of our profession at the time this report 
was prepared. 

D. Use of Report by Prospective Bidders 

This soil and foundation engineering report was prepared for the project by Melick-Tully 
and Associates, P.C. for design purposes and may not be sufficient to prepare an accurate 
bid. Contractors utilizing the information in the report should do so with the express 
understanding that its scope was developed to address design considerations. Prospective 
bidders should obtain the owner's permission to perform whatever additional explorations 
or data gathering they deem necessary to prepare their bid accurately. 

E. Construction Observation 

We recommend that Melick-Tully and Associates, P.C. be retained to provide on-site 
soils engineering services during the earthwork construction and foundation phases of the 
work. This is to observe compliance with the design concepts and to allow changes in the 
event that subsurface conditions differ from those anticipated prior to the start of 
construction. 
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Please feel free to contact us if you have any questions regarding this report. 

The following Plates and Appendix are attached and complete this report: 

JHB :TEH/rnh 
8979-004*1D 

Plate 1 - Site Location Map 
Plate 2-0 - Key Plan 
Plates 2-1 through 2-11 - Plot Plans 
Plates 3-1 through 3-99- Logs of Test Pits 
Plates 4-101 through 4-114- Logs of Borings 
Plate 5 - Unified Soil Classification System 
Plates 6A through 6D - Gradation Curves 
Plate 7 - Data Summary Sheet 
Appendix - Limitations 

Respectfully submitted, 

ICK-TULLY and ASSOCIATES, P.C. 

T{ 
Todd E. Horowitz, P .E. 
Vice President 

(3 copies submitted) 
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KEY: 

_ri]'P-BS NUMBER AND APPROXIMATE LOCATION OF 
--.p- TEST PITS PERFORMED FOR THIS STUDY 

NOTES: 

1. This drawing is part of Melick-Tully and Associates, P .C. 
Report No. 8979-004*1 0 and should be read together 
with the report for complete evaluation. 

2. General layout was obtained from a drawing prepared by 
AKRF Eng., entitled "Geotechnical Soil Investigation 
Plan-Map 1 0" doted 10-8-12 (revised 12-19-12), scale 
1 "=40'. 
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KEY: 

__r::I]"P-B4 NUMBER AND APPROXIMATE LOCATION OF -v TEST PITS PERFORMED FOR THIS STUDY 

NOTES: 

1. This drawing is part of Melick-Tully and Associates, P .C. 
Report No. 8979-004*1 D and should be read together 
with the report for complete evaluation. 

2. General layout was obtained from a drawing prepared by 
AKRF Eng., entitled "Geotechnical Soil Investigation 
Plan-Map 11" dated 10-8-12 (revised 12-19-12), scale 
1"=40'. 
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LOG OF TEST PIT 
TEST PIT NO: 1 

COMPLETION DATE: 10/10/12 SURFACE ELEVATION: +1,366 ft (±) WATER LEVEL:* 
JOB NUMBER: 8979-004*1 D READING DATE: 10/10/12 

~ 
!z 
~ 
0 

~ u 
w 

U) ~ ...J w :::> DESCRIPTION J: ...J I- 0 
~ 5:: ll. U) ID 

::::E 6 ::::! 
w < >- w 
0 U) ::::E U) 0 

4" Toosoil 

Red-brown silt, some fine to coarse sand, trace fine gravel . 
(moist)(stiff) 

. 

S1 21.4 . 
ML 

S2 

. 

5-
Red-brown fine to coarse sand, and silt, little fine to coarse 

5-gravel (moist)(dense) 

. 

S3 SM . 
. 

. 

10- 10-

. . 

Test pit completed@ 10' . 
Mottling observed @ 2'-6" 

*Groundwater not encountered 

. Infiltration test performed @ 2' 

Measured Infiltration Rate= 2-1/4 in/h 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 10 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% Sheet: 1 of 1 PLATE: 3-1 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 10/10/12 
JOB NUMBER: 8979-004*1 D 

~ 
~ 

en w 
J: ..J 

t ll. 
::E w < c en 

. 

S1 

SM 
. 

5- S2 18.9 

. 

S3 SM 

10-

. 

. 

15-

NOTES FOR COLUMNS: 

LOG OF TEST PIT 
TEST PIT NO: 2 

SURFACE ELEVATION: +1 ,368ft(±) WATER LEVEL: * 
READING DATE: 10/1 0/12 

DESCRIPTION 

4" Tog_soil 

Red-brown fine to coarse sand, and silt, little fine gravel 
(moist)(medium dense to dense) 

Red-brown fine to coarse sand, little silt, some fine to coarse 
gravel, occasional cobbles (moist}(dense) 

Test pit completed@ 9' 

Mottling observed @ 4'-6" 

*Groundwater not encountered 

Infiltration test performed @ 4' 

Measured Infiltration Rate= 14 in/hr 

SOIL DESCRIPTION MODIFIERS: 

~ 
w c 

. 

5-

. 

10-

. 

. 

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-2 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 10/10/12 
JOB NUMBER: 8979-004*1D 

l 
!z w 
!z 
0 

~ u 
~ w 
U) 0::: -' w :l J: ..J 1- 0 

t:: D.. U) Ill 
::i 0 ::i w < >-0 U) ::i U) 

-

S1 25.3 SM 

. 

5- S2 SM 

. 

10-

. 

. 

15-

NOTES FOR COLUMNS: 

LOG OF TEST PIT 
TEST PIT NO: 3 

SURFACE ELEVATION: +1,364 ft (±) WATER LEVEL: * 
READING DATE: 1 0/10/12 

DESCRIPTION 

6" Topsoil 

Red-brown fine to coarse sand, and silt, little fine gravel 
(moist)(medium dense) 

Brown fine to coarse sand, some silt, little to some fine to 
coarse gravel, occasional cobbles (moist)( dense to very dense) 

Test pit completed @ 8' 

Mottling observed @ 3' 

*Groundwater not encountered 

Infiltration test performed @ 1' 

Measured Infiltration Rate= 2-1/4 in/h 

SOIL DESCRIPTION MODIFIERS: 

~ 
D.. 
w 
0 

. 

. 

5-

10-

. 

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
UTILE 1 0 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% Sheet: 1 of 1 PLATE: 3-3 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 10/10/12 
JOB NUMBER: 8979-004*1D 

l 
1-z 
w 
!z 
0 

~ 
(.) 

w 
(IJ 0:: ....1 w :J 

:I: ....1 1- 0 

ti: Q. (IJ CD 
:::E 5 :::E 

w < > 
Cl (IJ :::E (IJ 

- S1 19.2 SM 

-

5-

-
SM 

. 

. S2 

10-

. 

. 

15-

NOTES FOR COLUMNS: 

LOG OF TEST PIT 
TEST PIT NO: 4 

SURFACE ELEVATION: +1 ,366ft(±) WATER LEVEL:* 
READING DATE: 10/10/12 

DESCRIPTION 

8" Topsoil 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel (moist)(medium dense) 

Red-brown fine to coarse sand, and silt, some fine to coarse 
gravel, occasional cobbles (moist)(dense) 

5-

. 

10-

Test pit completed@ 10' 
Mottling observed @ 1' 

*Groundwater not encountered 

Infiltration test initiated @ 2'-6" . 
Presoak did not drain 

15-

SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

UTILE 1 0 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% Sheet: 1 of 1 PLATE: 3-4 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 5 

COMPLETION DATE: 10/10/12 
JOB NUMBER: 8979-004*1D 

SURFACE ELEVATION: +1 ,350ft(±) WATER LEVEL:* 
READING DATE: 10/10/12 

~ 
1-z w 
!z 
0 

~ 
(.) 

w 
ffl 0:: 

;:) 
J: _, 

1-1- D. Cl) 
D. ::::E 0 w < c Cl) ::::E 

S1 19.1 

S2 

5-

. 

S3 

. 

10-

. 

15-

NOTES FOR COLUMNS: 

_, 
0 
ID 
::::E 
>-
Cl) 

ML 

SM 

DESCRIPTION 

12" Topsoil 

Gray silt, and fine to medium sand (moist)(stiff) 

Red-brown fine to coarse sand, and clayey silt, some fine to 
coarse gravel (moist)(medium dense to dense) 

- backhoe refusal encountered @ 8' atop boulder 

Test pit completed @ 8' 

Mottling observed @ 1' 

*Moderate to heavy groundwater 

seepage from 6'-6" to 8' 

Infiltration test initiated @ 2' 

Presoak did not drain 

SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

UTILE 10 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 
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5-
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10-

-

15-

PLATE: 3-5 



LOG OF TEST PIT 
TEST PIT NO: 6 

COMPLETION DATE: 10/10/12 SURFACE ELEVATION: +1,350 ft (±) WATER LEVEL:* 
JOB NUMBER: 8979-004*1D READING DATE: 10/10/12 

l 
!z w 
!z 
0 

~ 
(.) 

w 
C/) 0:: ...J w ;:, DESCRIPTION J: ...J 1- 0 J: 

li: ll. C/) al li: ::t 6 ::t w < >- w 
0 C/) ::t C/) 0 

8" Topsoil 

Red-brown fine to coarse sand, and silt, little fine to coarse . 
gravel (moist)(dense) 

SM . S1 . 

. 
Red-brown fine to medium sand, and clayey silt, occasional 
cobbles (moist to wet)( dense) 

5- 5-

SM 
. 

S2 . 

. 
- backhoe refusal encountered @ 9' atop boulder . 

10- 10-

. Test pit completed@ 9' . 
Mottling observed @ 1' 

. 
*Groundwater seepage encountered 

from1'to4' . 
Infiltration test initiated @ 2' 

. Presoak did not drain 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

UTILE 10 - 20% 
SOME 20-35% 

TypisUDate: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-6 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 7 

COMPLETION DATE: 1 0/11/12 SURFACE ELEVATION: +1 ,350ft(±) WATER LEVEL:* 
JOB NUMBER: 8979-004*1 D READING DATE: 10/11/12 

~ 
!z w 
!z 
0 

~ 
(.) 

w en 0:: ..J w ::1 DESCRIPTION :I: ..J 1- 0 :I: 
1- fl. en CD 1-
fl. ::::E 0 ::::E fl. 
w < >- w 
c en ::::E en c 

2" Topsoil ..,.... 

S1 
FILL - Brown fine to coarse sand, intermixed with roots and - topsoil 

. 
Red-brown fine to coarse sand, some silt, and fine to coarse 
gravel, occasional cobbles (moist)(medium dense to dense) 

. S2 7.7 

5- 5-

SM 

-
. 

. 

. 

10- 10-

Test pit completed@ 9' 

*Rapid groundwater seepage @ 2' . 

. Infiltration test not attempted due 

to shallow groundwater seepage 
. 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

UTILE 1 0 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-7 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 8 

COMPLETION DATE: 10/11/12 
JOB NUMBER: 8979-004*1D 

SURFACE ELEVATION: +1,349 ft (±) WATER LEVEL:* 
READING DATE: 10/11/12 

~ 

en w 
J: -' 
1- Q.. 
Q.. ~ w < c en 

. S1 

5-

. S2 9.2 

. 

10-

. 

15-

NOTES FOR COLUMNS: 

SM 

DESCRIPTION 

2" Topsoil 

FILL- Gray-brown fine to medium sand, trace silt 

FILL- Brown silty sand, with roots (original topsoil) 

Red-brown fine to coarse sand, some to and silt, little fine 
gravel , occasional cobbles (moist)( dense to very dense) 

Test pit completed @ 9'-6" 

*Rapid groundwater seepage 

encountered @ 2' 

Infiltration test not attempted due 

to shallow groundwater seepage 

SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 

. 

5-

10-

. 

. 

15-

PLATE: 3-8 



LOG OF TEST PIT 
TEST PIT NO: 9 

COMPLETION DATE: 10/11/12 
JOB NUMBER: 8979-004*1D 

SURFACE ELEVATION: +1,348 ft (±) WATER LEVEL: * 
READING DATE: 10/11/12 

J: 

li: 
w 
c 

. 

5-

. 

10-

. 

. 

15-

S1 

S2 8.7 

NOTES FOR COLUMNS: 

..J 
0 
IC 

~ 

SM 

DESCRIPTION 

2" Topsoil 

FILL - Light brown fine to medium sand, trace silt 

FILL- Brown silty sand, with roots (original topsoil) 

Red-brown fine to coarse sand, and silt, little fine gravel, 
occasional cobbles (moist)(very dense) 

Test pit completed@ 9' 

*Rapid groundwater seepage 

encountered @ 2' atop original 

topsoil layer 

Infiltration test not attempted due 

to shallow groundwater seepage 

SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 

5-

. 

10-

. 

. 

15-

PLATE: 3-9 



COMPLETION DATE: 10/11/12 
JOB NUMBER: 8979-004*1D 

. 

S1 5.3 

. 

5-

. 

10-

. 

15-

NOTES FOR COLUMNS: 

...1 
0 
ID 

~ 

SM 

LOG OF TEST PIT 
TEST PIT NO: 10 

SURFACE ELEVATION: +1,350 ft (±) WATER LEVEL: * 
READING DATE: 10/11/12 

DESCRIPTION 

14" Topsoil 

Gray fine to coarse sand, some silt, some fine to coarse gravel 
(moist)(very dense) 

Fractured sandstone bedrock 

- backhoe refusal encountered @ 8'-6" atop sandstone bedrock 

Test pit completed@ 8'-6" 

Mottling observed @ 4' 

*Groundwater not encountered 

Infiltration test performed @ 3'-6" 

Measured Infiltration Rate= 2-1/2 in/h 

SOIL DESCRIPTION MODIFIERS: 

. 

5-

. 

10-

. 

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
UTILE 10 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-10 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 11 

COMPLETION DATE: 10/14/12 SURFACE ELEVATION: +1,350 ft (±) WATER LEVEL:* 
JOB NUMBER: 8979-004*1D READING DATE: 10/15/12 

'# 
!z w 
1-z 
0 

~ u 
w en 0:: ....1 w ::I DESCRIPTION J: ....1 1- 0 J: 

1- a.. en ID li: D. ::t 5 ::t w < >- w 
0 en ::t en 0 

6" Topsoil 

Red-brown fine to coarse sand, and silt, some fine to coarse . gravel (moist)( dense to very dense) 

S1 . 

S2 

SM 

5- 5-

. . 

. . 

. 

10- Test pit completed @ 8'-6" 10-

. Mottling observed@ 4' . 

. *Groundwater not encountered . 

Infiltration test performed @ 3'-3" 

Measured Infiltration Rate = 14 in/hr 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

TypisUDate: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-11 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 12 

COMPLETION DATE: 10/11/12 SURFACE ELEVATION: +1 ,348.5 ft (±) WATER LEVEL:* 
JOB NUMBER: 8979-004"1 D READING DATE: 10/11/12 

~ 
!z w 
!z 
0 

~ 
(.) 

w 
UJ 0::: ...J w :::1 DESCRIPTION J: ...J 1- 0 ~ !i: 0.. UJ I[] 

::t 0 ::t 0.. 
w < >- w 
Cl UJ ::t UJ 0 

2" Topsoil ......... 

S1 SM 
Red-brown fine to medium sand, little silt, trace fine gravel . . 
(moist)(medium dense) 

. 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cables (moist)( dense to very dense) 

. 
S2 

5- SM 5-

. 

. 

. 

. S3 

10- 10-

Test pit completed @ 9' . 

Mottling observed @ 2'-6" . 

. *Slight perched groundwater 

seepage encountered @ 3' 
. 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 10 - 20% 
SOME 20-35% 

TypisUDate: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-12 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 10/11/12 
JOB NUMBER: 8979-004*1D 

~ w 
0 

5-

. 

. 

10-

. 

15-

~ c.. 
::::t 
< 
Cll 

51 

52 

NOTES FOR COLUMNS: 

..J 
0 
ID 

~ 

SM 

SM 

LOG OF TEST PIT 
TEST PIT NO: 13 

SURFACE ELEVATION: +1,348.5 ft (±) WATER LEVEL:* 
READING DATE: 10/11/12 

DESCRIPTION 

2" Toosoil 

Brown fine to medium sand, little silt, trace fine gravel 
(moist)(medium dense) 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel (moist)(dense) 

- backhoe refusal encountered @ 7' atop sandstone bedrock 

Test pit completed @ 7' 

Mottling observed @ 3'-6" 

*Slight groundwater 

seepage encountered @ 6'-6" 

Infiltration test performed @ 3' 

Measured Infiltration Rate= 4-1/4 in/h 

SOIL DESCRIPTION MODIFIERS: 

~ 
w 
0 

. 

. 

5-

. 

. 

10-

. 

. 

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
UTILE 10 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% Sheet: 1 of 1 PLATE: 3-13 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 14 

COMPLETION DATE: 10/11/12 SURFACE ELEVATION: +1 ,348ft(±) 
JOB NUMBER: 8979-004*1D 

WATER LEVEL:* 
READING DATE: 10/11/12 

~ 
.... 
ffi 
!z 
0 

~ 
(.) 

w 
II) 0:: w 

~ J: ..J 

li:: c. II) 
::::E 0 w < c II) ::::E 

S1 

. 

5-

. 

. 

. 

10-

. 

. 

15-

NOTES FOR COLUMNS: 

..J 
0 
Ill 
::::E 
>-
II) 

SM 

SM 

DESCRIPTION 

2" Topsoil 

Red-brown fine to medium sand, little silt, trace fine gravel 
(moist)(medium dense) 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel (moist)(dense) 

- backhoe refusal encountered @ 6'-6" atop sandstone bedrock 

Test pit completed@ 6'-6" 

Mottling observed @ 3' 

*Groundwater not encountered 

Infiltration test performed @ 2' 

Measured Infiltration Rate = 12 in/hr 

SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

UTILE 10 - 20% 
SOME 20-35% 

~ 
w 
c 

. 

5-

. 

10-

. 

15-

TypisUDate: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-14 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 10/12/12 
JOB NUMBER: 8979-004*1 D 

LOG OF TEST PIT 
TEST PIT NO: 15 

SURFACE ELEVATION: +1,441 ft (±) WATER LEVEL:* 
READING DATE: 10/12/12 

. 

5-

. 

S2 

10-

. 

. 

15-

NOTES FOR COLUMNS: 

DESCRIPTION 

4" Topsoil 

Red-brown silt, some fine to coarse sand, trace fine gravel 
~--~~.(~lm~o-is~t)D~st_lffl._ ____________________________ _,~ 

Red-brown fine to coarse sand, little silt, some fine to coarse 
gravel (moist)(medium dense) 

Fractured sandstone bedrock 

- backhoe refusal encountered @ 9' atop sandstone bedrock 

Test pit completed @ 9' 

*Groundwater not encountered 

Infiltration test performed @ 2'-6" 

Observed Infiltration Rate= 17.5 in/hr 

**Percolation test performed @ 5'-6" 
Percolation Rate = 28 min/inch 

**Percolation test run as approved by AKRF 
because infiltration sleeve could not be seated 
in fractured rock 

SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

t 
w c 

. 

5-

. 

10-

. 

. 

15-

TypisUDate: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-15 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 16 

COMPLETION DATE: 10/12/12 
JOB NUMBER: 8979-004*1D 

SURFACE ELEVATION: +1,441.5 ft (±) WATER LEVEL:* 
READING DATE: 10/12/12 

~ 
!z 
w 
!z 
0 

~ u 
w 

1/) 0:: w :::l 
~ -I 1-c.. 1/) c.. :::E 5 w < 0 1/) :::E 

. S1 

S2 
. 

5-

-
10-

-

-
15-

NOTES FOR COLUMNS: 

-I 
0 
Ill 

DESCRIPTION 
:::E 
>-
1/) 

6" Topsoil 

SM Red-brown fine to coarse sand, some silt, trace fine to coarse 
1-----t.... .Qravel (moist)(medium dense) / 

SM 

Red-brown fine to coarse sand, little silt, some to and fine to 
coarse gravel (moist)(very dense) 

- backhoe refusal encountered @ 9' atop sandstone bedrock 

Test pit completed@ 9' 

*Groundwater not encountered 

SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 10 - 20% 
SOME 20-35% 

~ 
w 
0 

-

5-

-
10-

-

15-

Typist/Date: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-16 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 17 

COMPLETION DATE: 10/12/12 SURFACE ELEVATION: +1 ,443 ft (±) 
JOB NUMBER: 8979-004*1D 

WATER LEVEL:* 
READING DATE: 10/12/12 

~ 

~ 
:I: ...J 
~ n. 
n. :::E w < c en 

. 

S1 7.7 

. 

5-

S2 

. 

10-

. 

15-

NOTES FOR COLUMNS: 

...J 
0 
Ill 

~ 

SM 

DESCRIPTION 

3" Toosoil 
Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel (moist)( dense to very dense) 

Test pit completed @ 9' 

Mottling observed @ 4' 

*Groundwater not encountered 

Infiltration test performed @ 2' 

Measured infiltration 

rate= 10-1/2 in/hr 

Infiltration test initiated @ 5'-6" 

Presoak did not drain 

SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

-
~ w c 

. 

. 

5-

10-

. 

15-

TypisUDate: jhb/mh 11/12 
AND OVER35% Sheet: 1 of 1 PLATE: 3-17 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 10/12/12 
JOB NUMBER: 8979-004*1D 

l 
!z w 
~ 
0 - (.) 

w 
Ul a:: ...J w ::I :I: _. 

1- 0 
&: a. Ul ID 

:::t 5 :::t w < >-c Ul :::t Ul 

S1 ML 

. 

S2 

5- SM 

-
10-

. 

15-

NOTES FOR COLUMNS: 

LOG OF TEST PIT 
TEST PIT NO: 18 

SURFACE ELEVATION: +1 ,445ft(±) WATER LEVEL: 2' 
READING DATE: 10/12/12 

DESCRIPTION 

4" Topsoil 

Red-brown clayey silt, and fine to coarse sand, little fine gravel 
(moist)(stiff) 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel (moist)(very dense) 

- grading with cobbles @ 7'-6" 

Test pit completed @ 9' 

Slight groundwater seepage 

' encountered @ 2' 

SOIL DESCRIPTION MODIFIERS: 

. 

5-

. 

10-

. 

. 

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
UTILE 1 0 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-18 
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LOG OF TEST PIT 
TEST PIT NO: 19 

COMPLETION DATE: 10/12/12 SURFACE ELEVATION: +1 ,444ft(±) WATER LEVEL: 2' 
JOB NUMBER: 8979-004*1 D READING DATE: 10/12/12 

~ 
1-z 
w 
!z 
0 

~ 
(..) 

w 
ff3 0:: 

cS ::l DESCRIPTION J: ...J 1- ~ 5:: D.. rn aJ 
::Iii i5 ~ w < w c rn ::Iii rn c 

4" Topsoil 

S1 ML 
Red-brown clayey silt, little fine to coarse sand, trace fine to 
coarse gravel (moist)(stiff) 

Red-brown fine to coarse sand, some fine to coarse gravel 
(moist)(very dense) 

- -
- S2 

5- 5-

SM 

- -
- -
- -

S3 

10- 10-

Test pit completed@ 10' -
. Moderate groundwater seepage . 

encountered @ 2' 

-
15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

UTILE 10 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% Sheet: 1 of 1 PLATE: 3-19 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 20 

COMPLETION DATE: SURFACE ELEVATION: +1,443.5 ft (±) WATER LEVEL: 
JOB NUMBER: 8979-004*1 D READING DATE: 

~ 
..... 
ffi 
!z 
0 

~ 
(.) 

w 
(/) 0:: ...J w ::l DESCRIPTION :I: ...J ..... 0 :I: ..... 0.. (/) Ill ..... 

0.. ::::E 5 ::::E 0.. 
w < >- w 
0 (/) ::::E (/) 0 

. 

. 

. 

5- Test pit eliminated by AKRF due to standing water 5-

. 

. 

10- 10-

. . 

. 

. 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

UTILE 1 0 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-20 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 21 

COMPLETION DATE: 10/14/12 SURFACE ELEVATION: +1,444 ft (±) WATER LEVEL: 2' 
JOB NUMBER: 8979-004*1D READING DATE: 10/14/12 

~ 
!z w 
!z 
0 

~ 
t) 

w 
(/) 0::: ....1 w ::J DESCRIPTION J: ....1 1- 0 

~ li: a. (/) ID 
::IE 5 ::IE w < >- w 

Cl (/) ::IE (/) Cl 

3" Topsoil -Red-brown fine to coarse sand, and silt, some fine to coarse . 
gravel (moist)(dense) 

. 
SM 

S1 

. 
Red-brown fine to coarse sand, and silt, some fine to coarse 
gravel, occasional cobbles (wet)(very dense) . -

5- 5-
SM 

. 

. 

S2 

S3 -
10- 10-

. Test pit completed@ 9' -
- Mottling observed @ 1 '-6" 

Moderate groundwater seepage 

encountered @ 2' 
. 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-21 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 22 

COMPLETION DATE: 1 0/14/12 SURFACE ELEVATION: +1 ,445 ft (±) WATER LEVEL: 2.5' 
JOB NUMBER: 8979-004*1 D READING DATE: 10/14/12 

~ 
!z 
~ 
0 

~ 
(.) 

w 
~ 0:: ....1 ::> DESCRIPTION t ....1 1- 0 :I: c.. U) IJ) li: ::ii i5 ::ii w < >- w 

0 U) ::ii U) 0 

3" Topsoil -Red-brown fine to medium sand, some silt 
(moist)(medium dense) 

. 
SM 

- S1 

Red-brown fine to coarse sand, and silt, some fine to coarse . gravel, occasional cobbles (wet)(dense) 
. 

S2 . 

5- SM 5-

-
- Red-brown fine to medium sand, some clayey silt, some fine to 

SM coarse gravel (wet)(medium dense) 
S3 -

10- 10-

Test pit completed @ 9' 

. Slight groundwaer seepage 

encountered @ 2'-6" 
. 

Rapid groundwater seepage 

encountered @ 8' . 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 10 - 20% 
SOME 20-35% 

TypisUDate: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-22 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 10/14/12 
JOB NUMBER: 8979-004"'1 D 

LOG OF TEST PIT 
TEST PIT NO: 23 

SURFACE ELEVATION: +1,447 ft (±) WATER LEVEL: 2.5' 
READING DATE: 10/14/12 

~ 

ffl 
:I: ...J 

li: D.. 
::E w < c Ill 

. 

S1 

. 

5-

. 

. 

10-

-

15-

NOTES FOR COLUMNS: 

...J 
0 
ID 

~ 
DESCRIPTION 

FILL - Red-brown fine to medium sand, and silt 

Red-brown fine to medium sand, some silt, little fine to coarse 
SM gravel (moist)(medium dense) 

SM 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles (moist to wet)( dense) 

Test pit completed@ 9' 

Moderate groundwaer seepage 

encountered @ 2'-6" 

SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

UTILE 1 0 - 20% 
SOME 20-35% 

5-

. 

. 

. 

10-

. 

15-

Typist/Date: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-23 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 24 

COMPLETION DATE: 10/14/12 SURFACE ELEVATION: +1,446 ft (±) WATER LEVEL: 2.5' 
JOB NUMBER: 8979-004*1 D READING DATE: 10/14/12 

~ 

~ 
0 

~ 
u 
UJ 

f3 0:: ...J ::l DESCRIPTION :X: ...J 1- 0 
~ 1- Q. !:Q ID 

Q. ::::E ::::E 
UJ < 0 >- UJ 
c 1/) ::::E 1/) c 

3" Topsoil -Red-brown fine to medium sand, and silt, some fine to coarse . 
gravel (moist)(medium dense) 

. 
SM 

. 

. S1 

5-
Red-brown fine to coarse sand, some silt, some fine to coarse 

5-

gravel, occasional cobbles (moist to wet)( dense) . 

SM . 

. 

. . 

10- 10-

. Test pit completed@ 9' 

Mottling observed @ 2' . 

. Moderate groundwater seepage 

encountered @ 4' 
. 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

UTILE 10 - 20% 
SOME 20-35% 

TypisUDate: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-24 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 10/14/12 
JOB NUMBER: 8979-004*1 D 

l 
!z w 
!z 
0 

~ u 
w 

~ It: ...J :> :r:: ...J 1- 0 
li:: 0.. rn IIJ 

::E i5 ~ w < c rn ::E rn 

. 
S1 SM 

. 

5- S2 SM 

10-

. 

15-

NOTES FOR COLUMNS: 

LOG OF TEST PIT 
TEST PIT NO: 25 

SURFACE ELEVATION: +1,445 ft (±) WATER LEVEL: 3' 
READING DATE: 10/14/12 

DESCRIPTION 

9" Topsoil 

Red-brown fine to medium sand, and silt, little fine to coarse 
gravel (moist)(medium dense) 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles (moist)(dense) 

Test pit completed@ 9' 

Mottling observed @ 1 '-6" 

Slight groundwater seepage 

encountered @ 3' 

SOIL DESCRIPTION MODIFIERS: 

:r:: 
li:: 
w 
c 

-
-

5-

. 

. 

10-

-
. 

. 

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 

TypisUDate: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-25 

MELICK-TULLY AND ASSOCIATES, P.C. 
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LOG OF TEST PIT 
TEST PIT NO: 26 

COMPLETION DATE: 10/15/12 SURFACE ELEVATION: +1,447 ft (±) WATER LEVEL: 5' 
JOB NUMBER: 8979-004*1 D READING DATE: 10/15/12 

~ 
!z w 
!z 
0 

~ u 
w 

(/) 0:: ...J w ::l DESCRIPTION J: ...J 1- 0 J: 
1- D.. (/) al b: D.. ::::E 5 ~ w < w 
0 (/) ::::E (/) 0 

S1 10" Topsoil 

S2 Red-brown fine to coarse sand, some to and silt, little fine to 
~ 

coarse gravel, occasional cobbles and boulders (moist)(medium 

- S3 dense) -

- SM -

5- 5-

Red-brown fine to coarse sand, some silt, some fine to coarse - gravel, numerous cobbles (moist)(very dense) -
. SM -
. -

S4 

10- 10-

. Test pit completed @ 9' -

. Mottling observed @ 1 '-6" -

Slight groundwater seepage 

encountered @ 5' 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

TypisUDate: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-26 

MELICK-TULLY AND ASSOCIATES, P.C. 
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COMPLETION DATE: 10/16/12 
JOB NUMBER: 8979-004*1D 

~ 
1-z 
w 
!z 
0 

~ 
(.) 

w 
Vl 0:: _, w :J J: _, 

1- 0 

li:: Q. Vl ID 
:Iii 0 :Iii w < >-c Vl :Iii Vl 

. S1 SM 

S2 

SM 
. 

LOG OF TEST PIT 
TEST PIT NO: 27 

SURFACE ELEVATION: +1 ,425ft(±) 

DESCRIPTION 

4" Topsoil 

WATER LEVEL: 5'-6" 
READING DATE: 10/16/12 

Red-brown fine to medium sand, and silt, little fine to coarse 
gravel (moist)(medium dense) 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel (moist)(medium dense to dense) 

. 

5- S3 5-

. 

. 

. SM 

Red-brown fine to coarse sand, some silt, and fine to coarse 
gravel, frequent cobbles and boulders 
(moist to wet}(very dense) 

. 

. 

10- ~------~---------------------------------------------------------------------~ 10-

. 

15-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 

Typist/Date: jhb/mh 11/12 

Test pit completed @ 1 0' 

Mottling observed @ 3' 

Slight groundwater seepage 

encountered @ 5'-6" 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0-10% 
UTILE 10 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 1 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 

. 

. 

15-

PLATE: 3-27 



LOG OF TEST PIT 
TEST PIT NO: 28 

COMPLETION DATE: 10/16/12 SURFACE ELEVATION: +1 ,410ft(±) 
JOB NUMBER: 8979-004 *1 D 

WATER LEVEL: 1'-6" 
READING DATE: 10/16/12 

~ 

(/) 
w 

J: ....1 

li:: 0.. 
::E w < 0 (/) 

-
S1 

. 

S2 

....1 
0 
ID 

~ 

SM 

DESCRIPTION 

12" Topsoil 

Red-brown fine to medium sand, some silt, some fine to coarse 
gravel (moist to wet)(medium dense) 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, frequent cobbles (moist)( dense) 

. 

. 

5- 5-
SM 

. 

. 

10- ~----+-------------------------------------------~10-

. 

15-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 

Typist/Date: jhb/mh 11/12 

Test pit completed@ 10' 

Slight groundwater seepage 

encountered @ 1'-6" 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0-10% 
UTILE 10 - 20% 
SOME 20-35% 

AND OVER35% 
Sheet: 1 of 1 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 

. 

15-

PLATE: 3-28 



COMPLETION DATE: 10/16/12 
JOB NUMBER: 8979-004*1 D 

~ 

CJ) 
w 

:I: ...J 
1- 0.. 
0.. ::::!; 
w < c CJ) 

S1 
. 

S2 

. 

. 

5- S3 

S4 

- S5 

10-

. 

15-

NOTES FOR COLUMNS: 

...J 
0 
al 

~ 

SM 

SM 

SM 

LOG OF TEST PIT 
TEST PIT NO: 29 

SURFACE ELEVATION: +1,392.5 ft (±) WATER LEVEL: 2'-0" 
READING DATE: 10/16/12 

DESCRIPTION 

3" Topsoil 

Red-brown fine to coarse sand, and silt, some fine to coarse 
gravel, occasional cobbles (moist)(medium dense) 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel (moist to wet)( dense) 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel (wet)(dense) 

Test pit completed @ 1 0' 

Slight groundwater seepage 

encountered @ 2'-0" 

SOIL DESCRIPTION MODIFIERS: 

-

. 

5-

. 

10-

. 

. 

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
UTILE 10 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-29 

MELICK-TULLY AND ASSOCIATES, P.C. 
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LOG OF TEST PIT 
TEST PIT NO: 30 

COMPLETION DATE: 10/16/12 SURFACE ELEVATION: +1 ,382 ft (±) WATER LEVEL: 2'-0" 
JOB NUMBER: 8979-004*1D READING DATE: 10/16/12 

~ 
!z w 
!z 
0 

~ u 
w en a::: ....1 w :::1 DESCRIPTION ::c: ....1 1- 0 ::c: 

1- c.. en Ill li: c.. ::::E 6 ::::E w < >- w 
0 en ::::E en 0 

6" Topsoil 

S1 
Red-brown fine to medium sand, some to and silt, trace fine to 
coarse gravel, occasional cobbles and boulders (moist)(medium 

. 
dense) 

- . 
SM 

. 

5- 5-

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles and boulders (wet)(dense) 

SM . 

. -

10- 10-

Test pit completed@ 10' 

Mottling observed @ 1 '-6" 

. Slight groundwater seepage . 
encountered @ 2'-6' 

. 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

TypisUDate: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-30 

MELICK-TULLY AND ASSOCIATES, P.C. 
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LOG OF TEST PIT 
TEST PIT NO: 31 

COMPLETION DATE: 10/17/12 SURFACE ELEVATION: +1,380.5 ft (±) WATER LEVEL: 7'-0" 
JOB NUMBER: 8979-004*1 D READING DATE: 10/17/12 

l 
1-z w 
!z 
0 

~ 
(.) 

w en 0::: ....1 w :::l DESCRIPTION J: ....1 1- 0 J: 
1- ll.. en Ill 1-
ll.. :::1: 5 :::1: ll.. 
w < > w 
c en :::1: en c 

S1 FILL- Intermixed silty sand, and topsoil 

S2 -
Red-brown fine to medium sand, little to some silt, little fine 
gravel (moist)(medium dense) 

. 

. S3 

S4 

5- SM 5-

. 
- grading with occasional cobbles @ 6'-6" 

. 

- S5 

10- 10-

Test pit completed @ 1 0' -

Mottling observed @ 1'-6" . 

Rapid groundwater seepage 

encountered @ 7'-0' 
. 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 10 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-31 

MELICK-TULLY AND ASSOCIATES, P.C. 
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COMPLETION DATE: 10/17/12 
JOB NUMBER: 8979-004*1D 

LOG OF TEST PIT 
TEST PIT NO: 32 

SURFACE ELEVATION: +1,381 ft (±) WATER LEVEL: 5'-6" 
READING DATE: 10/17/12 

~ 
w 
c 

f3 
..J a.. 
~ 
(/) 

• S1 

-

5-

. 

. 
S2 

..J 
0 m 

~ 

SM 

DESCRIPTION 

6" Topsoil 

Red-brown fine to coarse sand, some silt, some fine to 
coarse gravel, occasional cobbles and boulders 
(moist to wet)(medium dense to dense) 

. 

. 

5-

-
. 

10- ~----~--------------------------------------------~10-

. 

15-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 

Typist/Date: jhb/mh 11/12 

Test pit completed@ 10' 

Mottling observed @ 1 '-8" 

Moderate groundwater seepage 

encountered@ 5'-6" 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0-10% 
UTILE 10 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 1 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 

-

15-

PLATE: 3-32 



COMPLETION DATE: 10/17/12 
JOB NUMBER: 8979-004*1D 

S1 

• S2 

~ 
!z 
w 
!z 
8 
w 
0::: 
::J 
len 
0 
:::!: 

...J 
0 
Ill 

~ 

LOG OF TEST PIT 
TEST PIT NO: 33 

SURFACE ELEVATION: +1,380 ft (±) 

DESCRIPTION 

6" Topsoil 

WATER LEVEL: 5'-6" 
READING DATE: 10/17/12 

Red-brown fine to coarse sand, some silt, some fine to 
coarse gravel, occasional cobbles and boulders (wet)(dense) 

. 

. 

5- 5-

SM 

. 

. 

10-

. 

15-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 

Typist/Date: jhb/mh 11/12 

Test pit completed @ 1 0' 

Mottling observed @ 1 '-6" 

Slight groundwater seepage 

encountered @ 5'-6" 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0-10% 
UTILE 10 - 20% 
SOME 20-35% 
AND OVER35% Sheet: 1 of 1 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 
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. 

15-

PLATE: 3-33 



LOG OF TEST PIT 
TEST PIT NO: 34 

COMPLETION DATE: 10/17/12 SURFACE ELEVATION: +1,382 ft (±) 
JOB NUMBER: 8979-004*1 D 

~ 
!z 
UJ 

!z 
0 

~ 
(.) 

UJ 
II) a: ...J UJ ::l ::t: ...J 1- 0 

1- ll. II) Ill 
ll. ::::E 5 ::::E 
UJ < >-c II) ::::E II) 

DESCRIPTION 

6" Topsoil 

WATER LEVEL: 3'-6" 
READING DATE: 10/17/12 

S1 ML Red-brown clayey silt, some fine to medium sand (moist)(stiff) 

S2 

. 

Red-brown fine to coarse sand, some silt, some fine to 
coarse gravel, occasional cobbles and boulders 
(moist to wet)(medium dense to dense) -

-

5- S3 SM 5-

-
. -
. 

10- ~-----T----------------------------------------------------------_,10-

. 

. 

15-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 

Typist/Date: jhb/mh 11/12 

Test pit completed @ 1 0' 

Slight groundwater seepage 

encountered @ 3'-6" 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0 - 10% 
UTILE 10 - 20% 
SOME 20 - 35% 
AND OVER35% 

Sheet: 1 of 1 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 

-

15-

PLATE: 3-34 



COMPLETION DATE: 10/17/12 
JOB NUMBER: 8979-004*1D 

~ 

Cl) 
w 

:I: -' 
1- a.. 
a.. :I; 
w < Cl Cl) 

. 

. S1 

S2 

5-

. 

-
. 

11.0 

-' 
0 
CD 

~ 

SM 

SM 

LOG OF TEST PIT 
TEST PIT NO: 35 

SURFACE ELEVATION: +1,426 ft (±) WATER LEVEL:* 
READING DATE: 10/17/12 

DESCRIPTION 

3" Topsoil 

Red-brown fine to medium sand, some to and silt, little fine to 
coarse gravel (moist)(medium dense) 

Red-brown fine to coarse sand, some silt, little fine to 
coarse gravel, occasional cobbles and boulders 
(moist)(medium dense) 

-
~ 
w 
Cl 

5-

10- ~----+-------------------------------------------~10-

. 

. 

15-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 

Typist/Date: jhb/mh 11/12 

Test pit completed@ 10' 

Mottling encountered @ 3'-6" 

*Groundwater not encountered 

Two infiltration tests 

performed @ 2'-6" 

Measured infiltration rates = 
8 in/hr and 14 in/hr 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0-10% 
UTILE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 1 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 

. 

15-

PLATE: 3-35 



LOG OF TEST PIT 
TEST PIT NO: 36 

COMPLETION DATE: 10/17/12 SURFACE ELEVATION: +1,431 ft (±) WATER LEVEL: 8' 
JOB NUMBER: 8979-004*10 READING DATE: 10/17/12 

l 
!z w 
!z 
0 

~ 
t) 

w 
Vl a::: .....1 w ::::1 DESCRIPTION J: .....1 1- 0 i!= li:: D.. sa ID 
~ ~ D.. w < 0 >- w 

c Vl ~ Vl c 

Red-brown fine to medium sand, some silt, trace fine gravel 
(moist)(medium dense) 

S1 SM 

. 
Red-brown fine to coarse sand, little to some silt, little fine to 

S2 coarse gravel (moist)(medium dense) . . 

. 

5- SM 5-

. 

S3 . 

. 

. 

10- 10-

Test pit completed@ 9'-6" 
. 

Mottling encountered @ 2'-6" 

Moderate groundwater seepage . 
encountered @ 8'-0" 

. 
Infiltration test initiated @ 5' 

Presoak did not drain 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

UTILE 1 0 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-36 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 10/17/12 
JOB NUMBER: 8979-004*1 D 

J: 

li: 
w 
c 

. 

. 

5-

S1 

S2 

S3 

_, 
0 
Ill 
:::! 
> en 

SM 

SM 

LOG OF TEST PIT 
TEST PIT NO: 37 

SURFACE ELEVATION: +1,382 ft (±) 

DESCRIPTION 

6" Topsoil 

WATER LEVEL: 2' 
READING DATE: 10/17/12 

~ 
w c 

Red-brown fine to medium sand, and silt, little fine to coarse 
gravel (moist)(medium dense) 

. 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles and boulders (moist to wet)( dense) 5-

. 

10- r-------~------------------------------------------------------------------i10-

. 

15-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 

Typist/Date: jhb/mh 11/12 

Test pit completed @ 1 0' 

Moderate groundwater seepage 

encountered @ 2' 

Infiltration test initiated @ 6' 

Presoak did not drain 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0-10% 
UTILE 1 0 - 20% 
SOME 20-35% 
AND OVER35% Sheet: 1 of 1 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 

. 

15-

PLATE: 3-37 



COMPLETION DATE: 1 0/18/12 
JOB NUMBER: 8979-004*1D 

~ 

13 
J: ...J 

li:: 0.. 
:::t w < c Cl) 

. S1 

S2 

. 

5-

. 

. 

. 

...J 
0 
ID 

~ 

SM 

SM 

LOG OF TEST PIT 
TEST PIT NO: 38 

SURFACE ELEVATION: +1,380 ft (±) 

DESCRIPTION 

11" Topsoil 

WATER LEVEL: 6'-0" 
READING DATE: 10/18/12 

Red-brown fine to medium sand, some silt, some fine to coarse 
gravel (moist)(medium dense) 

-

5-

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles (moist)(dense) 

. 

. 

10- ~------+----------------------------------------------------------------~10-

15-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 

Typist/Date: jhb/mh 11/12 

Test pit completed@ 10' 

Mottling observed @ 1 '-6" 

Slight groundwater seepage 

encountered @ 6'-0" 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0-10% 
UTILE 10 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 1 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 

. 

15-

PLATE: 3-38 



LOG OF TEST PIT 
TEST PIT NO: 39 

COMPLETION DATE: 1 0/18/12 SURFACE ELEVATION: +1,379 ft (±) WATER LEVEL: 1'-6" 
JOB NUMBER: 8979-004*1 D READING DATE: 10/18/12 

~ 
!z w 
!z 
0 

~ 
(.) 

w 
(J) a:: ...J w ::::J DESCRIPTION J: ...J ~ 0 

~ ~ a.. (J) CD 
a.. ::E 0 ::E w < >- w 
c (J) ::E (J) c 

S1 8" Topsoil 

. Red-brown fine to coarse sand, some silt, some fine to coarse . 
gravel (moist)(medium dense to dense) 

-

S2 

. 

5- SM 5-

- . 

. 

. 

. 

10- 10-

- . 

- Test pit completed@ 10' 

Slight groundwater seepage 

encountered @ 1 '-6" 
. 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-39 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 10/18/12 
JOB NUMBER: 8979-004*1 D 

LOG OF TEST PIT 
TEST PIT NO: 40 

SURFACE ELEVATION: 1,377 ft (±) WATER LEVEL: * 
READING DATE: 10/18/12 

~ 
!z 
~ z 
0 

~ 
t) 

83 
J: ...J 
1- Q. 
Q. ::E 
w < c II) 

w 
0::: 
:J 
1-
!!2 
0 
::E 

S1 

. 

. S2 

. 

5-

• S3 

...J 
0 
III 
::E 
>-
II) 

SM 

SM 

DESCRIPTION 

3" Topsoil 

Red-brown fine to medium sand, some silt, trace fine gravel 
(moist)(medium dense) 

Gray-brown fine to coarse sand, some silt, some fine 
to coarse gravel, occasional cobbles 
(moist)(medium dense to dense) 

-
~ 
w c 

-
5-

- -
10- 10-

. 

. 

15-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 

TypisUDate: jhb/mh 11/12 

Test pit completed@ 10' 

Mottling observed @ 2'-6" 

*Groundwater not encountered 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0 - 10% 
UTILE 1 0 - 20% 
SOME 20-35% 
AND OVER35% Sheet: 1 of 1 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 

. 

. 

15-

PLATE: 3-40 



COMPLETION DATE: 10/18/12 
JOB NUMBER: 8979-004*10 

~ 

CJ) 
w 

:z: ...I 
1- 11. 
11. :::E w < 0 CJ) 

S1 

. 

. 

S2 

5-

. 

10-

. 

15-

NOTES FOR COLUMNS: 

...I 
0 
Ill 

~ 
CJ) 

ML 

SM 

LOG OF TEST PIT 
TEST PIT NO: 41 

SURFACE ELEVATION: +1,389 ft (±) WATER LEVEL: 5' 
READING DATE: 10/18/12 

DESCRIPTION 

8" Topsoil 

Red-brown silt, and fine to coarse sand, trace fine to coarse 
gravel (moist)(stiff) 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles (moist)(dense) 

Test pit completed@ 10' 

Mottling observed @ 2'-6" 

Moderate groundwater seepage 

encountered @ 5'-0" 

SOIL DESCRIPTION MODIFIERS: 

. 

5-

. 

10-

. 

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
UTILE 10 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-41 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 42 

COMPLETION DATE: 10/22/12 SURFACE ELEVATION: +1,389 ft (±) WATER LEVEL: 5' 
JOB NUMBER: 8979-004*1D READING DATE: 10/22/12 

~ 
1-z w 
!z 
0 

~ 
() 

w en 0:: _, w ::::l DESCRIPTION J: _, 
1- 0 J: 

li:: Q. en a:J 1-:::;; 0 :::;; a. w < >- w 
0 en :::;; en 0 

4" Topsoil 

S1 SM 
Red-brown fine to medium sand, and silt, trace fine gravel 
(wet)(medium dense) 

Red-brown fine to coarse sand, some silt, little fine to coarse - gravel, occasional cobbles (moist)(medium dense to dense) 

S2 

- . 

5- SM 5-

S3 
. 

. 

. 

10- 10-

. Test pit completed@ 10' 

. Mottling observed @ 1'-0" 

Groundwater seepage . 
encountered @ 5'-0" 

. 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0 - 10% 

LITILE 1 0 - 20% 
SOME 20 - 35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-42 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 10/22/12 
JOB NUMBER: 8979-004*1D 

~ 

fJ) 
w 

J: ...J 
1- D.. 
D.. :::ii w < 0 fJ) 

-
S1 

S2 

5-

. 

-

10-

. 

. 

15-

NOTES FOR COLUMNS: 

...J 
0 
Ill 

~ 

SM 

SM 

LOG OF TEST PIT 
TEST PIT NO: 43 

SURFACE ELEVATION: +1,386 ft (±) WATER LEVEL: 7' 
READING DATE: 1 0/22/12 

DESCRIPTION 

6" Topsoil 

Red-brown fine to medium sand, and silt, trace fine gravel 
(wet)(medium dense) 

Red-brown fine to coarse sand, some to and silt, some fine to 
coarse gravel, occasional cobbles (moist)(dense) 

Test pit completed@ 9' 

Mottling observed @ 2' 

Groundwater seepage 

encountered @ 7' 

SOIL DESCRIPTION MODIFIERS: 

. 

. 

5-

10-

. 

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0 - 10% 
UTILE 10 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-43 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 44 

COMPLETION DATE: 10/22/12 SURFACE ELEVATION: +1 ,386ft(±) WATER LEVEL: 2'-3" 
JOB NUMBER: 8979-004*1 D READING DATE: 10/22/12 

~ 
~ 
~ 
0 

~ u 
w 

Cll a: ..J w ::l DESCRIPTION J: ..J 1- 0 J: 
!;: c.. Cll ID !;: ~ 5 ~ 
w < >- w 
c Cll ~ Cll c 

4" Topsoil 

Red-brown fine to medium sand, and silt, trace fine gravel 

SM (moist)(medium dense) 

. -
Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles and boulders (moist)(dense) 

S1 

5- 5-

. SM -
- -
-

S2 

10- 10-

- -
- Test pit completed @ 1 0' -

Moderate groundwater seepage 

encountered @ 2'-3" 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

UTILE 10 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-44 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 45 

COMPLETION DATE: 10/22/12 SURFACE ELEVATION: +1,389 ft (±) WATER LEVEL: 2' 
JOB NUMBER: 8979-004*1 D READING DATE: 10/22/12 

~ 
!z 
w 
!z 
0 

~ 
(.) 

w 
(/) 0::: ...J w :J DESCRIPTION t ...J 1- 0 :X: 
0.. a:l 1-
::E 

(/) ::E 0.. 
w < 0 >- w 
c (/) ::E (/) c 

6" Topsoil 

Red-brown fine to medium sand, and silt, trace fine gravel . 
SM (moist)(medium dense) 

S1 

- -
Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles (moist to wet)( dense) 

-
S2 

5- SM 5-

- -

- . 

. 

10- 10-

. . 

. Test pit completed @ 1 0' . 

Moderate groundwater seepage 

encountered @ 2' 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-45 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 46 

COMPLETION DATE: 10/22/12 SURFACE ELEVATION: +1,389 ft (±) WATER LEVEL: 3'-6" 
JOB NUMBER: 8979-004"1 D READING DATE: 10/22/12 

~ 
!z w 
!z 
0 

~ 
(.) 

w 
Ill 0:: ...I w :l DESCRIPTION J: ...I 1- 0 J: 

1- 11. Ill aJ 1-
11. :::liE 15 :::liE 11. 
w < >- w 
c Ill :::liE Ill Q 

3" Toosoil -
SM Red-brown fine to medium sand, and silt, trace fine gravel . 

(moist)(medium dense) 
S1 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles and boulders (moist to wet)( dense) 

. 

. 
S2 

5- SM 5-

. 

. 

. 

. 

10- S3 10-

. Test pit completed@ 10' 

Mottling observed @ 1 '-6" . 

Moderate groundwater seepage 

encountered @ 3'-6" 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-46 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 10/22/12 
JOB NUMBER: 8979-004 .. 1D 

~ 

Cl) 
w 

J: -' 
1- fl. 
fl. :::t w < 0 Cl) 

. 
S1 

. 

5-

10-

. 

15-

NOTES FOR COLUMNS: 

-' 
0 
ID 

~ 

SM 

SM 

LOG OF TEST PIT 
TEST PIT NO: 4 7 

SURFACE ELEVATION: +1,389 ft (±) WATER LEVEL: 8' 
READING DATE: 10/22/12 

DESCRIPTION 

6" Topsoil 

Red-brown fine to medium sand, and silt, trace fine gravel 
(wet)(medium dense) 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles (moist to wet)( dense) 

Test pit completed@ 10'-6" 

Mottling observed @ 1 '-6" 

Rapid groundwater seepage 

encountered @ 8' 

SOIL DESCRIPTION MODIFIERS: 

. 

5-

. 

10-

. 

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
UTILE 10 - 20% 
SOME 20-35% 

TypisUDate: jhb/mh 11/12 
AND OVER35% Sheet: 1 of 1 PLATE: 3-47 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 1 0/22/12 
JOB NUMBER: 8979-004*1 D 

~ 
1-z w 
1-z 
0 

~ 
t) 

w 
rn " ....I w ::l J: ....I 1- 0 

ti:: D. rn ID 
:::iE 5 :::iE w c( >-c rn :::iE rn 

ML 

. 

SM 

5-

. 

10-

. 

15-

NOTES FOR COLUMNS: 

LOG OF TEST PIT 
TEST PIT NO: 48 

SURFACE ELEVATION: +1 ,393ft(±) WATER LEVEL: 5'-6" 
READING DATE: 10/22/12 

DESCRIPTION 

3" Topsoil 

Red-brown silt, and fine to medium sand, trace fine gravel 
(moist)( stiff) 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles (moist)(dense) 

Fractured sandstone bedrock 

- refusal @ 9' atop relatively sound sandstone bedrock 

Test pit completed @ 9' 

Mottling observed @ 3'-6" 

Rapid groundwater seepage 

encountered @ 5'-6" 

SOIL DESCRIPTION MODIFIERS: 

J: 

3i c 

-
. 

5-

. 

10-

. 

. 

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
UTILE 10 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11112 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-48 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 49 

COMPLETION DATE: 11/01/12 SURFACE ELEVATION: +1,387.5 ft (±) WATER LEVEL:* 
JOB NUMBER: 8979-004*1 D READING DATE: 11/01/12 

~ 
!z 

~ 
~ 

(J 

w en 0:: ...J w :> DESCRIPTION :I: ...J ..... 0 :I: ..... 0.. en a:l ..... 
0.. ~ 0 ~ 0.. w < > w c en ~ en c 

4" Topsoil 

SM 
Red-brown fine to medium sand, and silt, trace fine gravel 
(moist)(medium dense) 

S1 
Red-brown fine to coarse sand, some silt, little fine gravel - S2 (moist)( dense) 

SM 

- S3 11.5 -
-Fractured sandstone bedrock 

5- 5-

-
- backhoe refusal encountered @ 7' atop sandstone bedrock -

. 

. . 

10- Test pit completed@ 7' 10-

*Groundwater not encountered 

- Infiltration test performed @ 3' 

- Measured infiltration rate = 10 in/hr . 

. 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 AND OVER35% 
Sheet: 1 of 1 PLATE: 3-49 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 50 

COMPLETION DATE: 11/01/12 SURFACE ELEVATION: +1,374 ft (±) WATER LEVEL:* 
JOB NUMBER: 8979-004*1 D READING DATE: 11/01/12 

~ 
1-z w 
1-z 
0 

~ 
(J 

~ w 
(/) 0:: ...1 w ::l DESCRIPTION :I: ...1 1- 0 :I: 

1- Q. (/) ID 1-
Q. ::::E 5 ::::E Q. w < > w c (/) ::::E (/) c 

8" Topsoil 

- SM 
Red-brown fine to medium sand, some silt 
(moist)(medium dense) 

S1 . 
Gray fine to coarse sand, some silt, some fine to coarse gravel, 

S2 11.9 occasional cobbles (moist)(medium dense) 

- SM 

5- 5-

- . 
Fractured sandstone bedrock 

1......._- backhoe refusal @ 6'-6" atop sandstone bedrock / . 

. 

10- Test pit completed @ 6'-6" 10-

. Mottling observed @ 2' -
- *Groundwater not encountered . 

Infiltration test performed @ 4' -
. Measured infiltrate rate = 10 in/hr 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

UTILE 10 - 20% 
SOME 20-35% 

TypisUDate: jhb/mh 11/12 AND OVER35% 
Sheet: 1 of 1 PLATE: 3-50 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 11/01/12 
JOB NUMBER: 8979-004*1D 

S1 
. 

. 

5-

. 

. 

10-

. 

15-

NOTES FOR COLUMNS: 

..J 
0 
ID 

~ 

SM 

SM 

LOG OF TEST PIT 
TEST PIT NO: 51 

SURFACE ELEVATION: +1 ,376 ft (±) WATER LEVEL: * 
READING DATE: 11/01/12 

DESCRIPTION 

6" Topsoil 

Yellow-brown fine to medium sand, some silt 
(moist)(medium dense) 

Red-brown fine to coarse sand, some silt, some fine to coarse 
grave, occasional cobbles (moist)(dense) 

Fractured sandstone bedrock 

Test pit completed @ 11' 

*Groundwater not encountered 

Infiltration test performed @ 8'-6" 

Measured infiltration rate = 23 in/hr 

SOIL DESCRIPTION MODIFIERS: 

~ 
w 
c 

. 

. 

. 

5-

. 

. 

. 

10-

. 

. 

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
LITTLE 10 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-51 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 52 

COMPLETION DATE: 11/01/12 SURFACE ELEVATION: +1,371 ft (±) 
JOB NUMBER: 8979-004*1D 

WATER LEVEL: 4'-6" 
READING DATE: 11/01/12 

:z: 

~ c 

• 51 

• 52 

. 

5-

. 

10-

. 

15-

NOTES FOR COLUMNS: 

_, 
0 
ID 

~ 

SM 

SM 

DESCRIPTION 

2" Topsoil 

Red-brown fine to medium sand, some silt 
(moist)(medium dense) 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles (moist to wet)( dense) 

Test pit completed@ 9' 

Mottling observed @ 3'-9" 

Moderate groundwater seepage 

encountered@ 4'-6" 

SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

UTILE 10 - 20% 
SOME 20-35% 

-

. 

5-

. 

10-

15-

Typist/Date: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-52 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 11/01/12 
JOB NUMBER: 8979-004*1D 

J: 

li: 
w 
0 

. 

5-

-
. 

10-

. 

. 

15-

NOTES FOR COLUMNS: 

....1 
0 
ID 

~ 
(/l 

SM 

SM 

LOG OF TEST PIT 
TEST PIT NO: 53 

SURFACE ELEVATION: +1,369 ft (±) WATER LEVEL: 4'-3" 
READING DATE: 11/01/12 

DESCRIPTION 

4" Topsoil 

Red-brown fine to medium sand, and silt 
(moist)(medium dense) 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles (moist to wet)( dense) 

Test pit completed @ 8' 

Mottling observed @ 2'-6" 

Moderate groundwater seepage 

encountered @ 4'-3" 

SOIL DESCRIPTION MODIFIERS: 

~ 
w 
0 

. 

5-

. 

10-

. 

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
UTILE 1 0 - 20% 
SOME 20-35% 

TypisUDate: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-53 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 11/01/12 
JOB NUMBER: 8979-004"1D 

LOG OF TEST PIT 
TEST PIT NO: 54 

SURFACE ELEVATION: +1 ,378ft(±) WATER LEVEL:" 
READING DATE: 11/01/12 

~ 
~ w 
~ 
0 

~ 
(.) 

w 
fa 0:: 

::l :I: _, 
1-

~ 
a. 
:::iE 

U) 

w < 0 
c U) :::iE 
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S1 

. S2 12.7 

5-

. 

. 

10- S3 

. 

15-
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DESCRIPTION 

6" Topsoil 

Yellow-brown fine to medium sand, some silt 
(moist)(medium dense) 

Red-brown fine to coarse sand, and silt, little fine gravel, 
occasional cobbles and boulders 

Fractured sandstone bedrock 

Test pit completed @ 1 0'-6" 

"Groundwater not encountered 

Infiltration test performed @ 2'-6" 

Measured infiltration rate = 23 in/hr 

SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

UTILE 10 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% Sheet: 1 of 1 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 
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PLATE: 3-54 



LOG OF TEST PIT 
TEST PIT NO: 55 

COMPLETION DATE: 11/05/12 SURFACE ELEVATION: +1 ,381 ft (±) WATER LEVEL: * 
JOB NUMBER: 8979-004*1D READING DATE: 11/02/12 
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6" Topsoil 

Yellow-brown fine to medium sand, and silt, little fine to coarse 
gravel (moist)(medium dense) 

S1 
. SM . 

. . 

S2 . 
Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel (moist)(very dense) 

5- 5-

SM 

. 
Fractured sandstone bedrock 

. S3 . 

. 

10- 10· 

. - backhoe refusal encountered @ 12'-6" atop sandstone 
. 

bedrock ..,.. 
. 

Test pit completed @ 12'-6" 
*Groundwater not encountered . 
Percolation test performed in fractured rock @ 1 0' 

15- Measured percolation rate = 11 min/in 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

UTILE 10 - 20% 
SOME 20 - 35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% Sheet: 1 of 1 PLATE: 3-55 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 11/02/12 
JOB NUMBER: 8979-004*10 
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NOTES FOR COLUMNS: 

LOG OF TEST PIT 
TEST PIT NO: 56 

SURFACE ELEVATION: +1 ,383ft(±) WATER LEVEL:* 
READING DATE: 11/02/12 

DESCRIPTION 
~ w 
0 

6" Topsoil 

Yellow-brown fine to medium sand, some silt, little fine gravel 
(moist)(medium dense) 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel (moist)(dense) 

. 

Fractured sandstone bedrock 
5-

- backhoe refusal encountered @ 7' atop sandstone bedrock 

. 

10-

Test pit completed@ 7' 

*Groundwater not encountered 

. 

. 

15-

SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

UTILE 1 0 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-56 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 11/02/12 
JOB NUMBER: 8979-004*1D 
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LOG OF TEST PIT 
TEST PIT NO: 57 

SURFACE ELEVATION: +1,393 ft (±) WATER LEVEL: * 
READING DATE: 11/02/12 

DESCRIPTION 

8" Topsoil 

Red-brown fine to medium sand, and silt, trace fine gravel 
(moist)(medium dense) 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles (moist)(dense) 

Fractured sandstone bedrock 
- backhoe refusal encountered @ 5'-6" atop sandstone bedrock 

Test pit completed@ 5'-6" 

*Groundwater not encountered 

SOIL DESCRIPTION MODIFIERS: 
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1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20 - 35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-57 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 58 

COMPLETION DATE: 11/02/12 
JOB NUMBER: 8979-004*1 D 

SURFACE ELEVATION: +1,390.5 ft (±) WATER LEVEL: 3' 
READING DATE: 11/02/12 
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DESCRIPTION 

4" Topsoil 

Red-brown fine to medium sand, some silt 
(moist)(medium dense) 

Red-brown fine to coarse sand, some silt, little fine to 
coarse gravel, occasional cobbles 
(moist to wet)(medium dense to dense) 

Test pit completed @ 8' 

Moderate groundwater seepage 

encountered @ 3' 

SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

UTILE 10 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 
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COMPLETION DATE: 11/02/12 
JOB NUMBER: 8979-004*1D 
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LOG OF TEST PIT 
TEST PIT NO: 59 

SURFACE ELEVATION: +1 ,394ft(±) WATER LEVEL: 1 '-6" 
READING DATE: 11/02/12 

DESCRIPTION 

4" Topsoil 

Red-brown fine to medium sand, and silt 
(moist)(medium dense) 

Red-brown fine to coarse sand, some silt, little fine to coarse 
gravel, occasional cobbles (moist)(medium dense to dense) 

Fractured sandstone bedrock 

Test pit completed@ 9'-6" 

Moderate groundwater seepage 

encountered @ 1 '-6" 

SOIL DESCRIPTION MODIFIERS: 
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1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
UTILE 10 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-59 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 60 

COMPLETION DATE: 11/06/12 SURFACE ELEVATION: +1 ,395.5 ft (±) WATER LEVEL: * 
JOB NUMBER: 8979-004*1D READING DATE: 11/05/12 
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6" Topsoil 

. S1 
Yellow-brown fine to medium sand, and silt (moist)(medium 
dense) 

SM 
. 

S2 
Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles (moist)( dense to very dense) 

. 

. 

5- 5-

. . 

. SM 

S3 7.0 . 

10- 10· 

. 

. . 

. 
Test pit completed @ 13' 

. Mottling observed @ 2'-6" 
*Groundwater not encountered 
Infiltration test performed@ 10'-6" 

15- Measured infiltration rate = 8 in/hr 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 10 - 20% 
SOME 20-35% 

TypisUDate: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-60 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 11/06/12 
JOB NUMBER: 8979-004*1D 
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NOTES FOR COLUMNS: 

LOG OF TEST PIT 
TEST PIT NO: 61 

SURFACE ELEVATION: +1 ,395.5 ft (±) WATER LEVEL: * 
READING DATE: 11/05/12 

DESCRIPTION 

4" Topsoil 

Yellow-brown fine to medium sand, and silt, little fine to coarse 
gravel (moist)(medium dense) 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles (moist)(very dense) 

Test pit completed@ 14' 
*Groundwater not encountered 

. 

5-

10-

. 

Infiltration test performed @ 13'-0", Measured infiltation rate= 6 in/hr 15-

SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

UTILE 10 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-61 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 62 

COMPLETION DATE: 11/05/12 SURFACE ELEVATION: +1,392.5 ft (±) WATER LEVEL: • 
JOB NUMBER: 8979-004*1D READING DATE: 11/05/12 
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8" Topsoil 

Red-brown fine to medium sand, some to and silt 

S1 SM (moist)(medium dense) 

. S2 
Gray-brown fine to coarse sand, some silt, some fine to coarse . 
gravel, occasional cobbles and boulders (moist)(medium dense 
to dense) 

5- SM 5-

-
. 

. 

10- 10-

Test pit completed @ 8'-6" . 

. *Groundwater not encountered 

. 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

UTILE 10 - 20% 
SOME 20-35% 

TypisUDate: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-62 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 63 

COMPLETION DATE: 11/05/12 SURFACE ELEVATION: +1,388 ft (±) WATER LEVEL: 4' 
JOB NUMBER: 8979-004*1 D READING DATE: 11/05/12 
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4" Toosoil 
Red-brown fine to medium sand, and silt . 

SM (moist)(medium dense) 
. 

Gray fine to coarse sand, some silt, some fine to coarse gravel, 
occasional cobbles and boulders (moist)(dense) 

SM . 

5- 5-

Fractured sandstone bedrock 

10- 10-

Test pit completed@ 6' . 

Slight groundwater seepage 

encountered @ 4' 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

UTILE 10 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 11/12 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-63 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 1/21/13 
JOB NUMBER: 8979-004*1D 
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LOG OF TEST PIT 
TEST PIT NO: 64 

SURFACE ELEVATION: +1 ,377.5 ft (±) 

DESCRIPTION 

4" Topsoil 

Red-brown fine to medium sand, some silt 
(moist)(medium dense) 

WATER LEVEL: 1.5' 
READING DATE: 1/21/13 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles (moist to wet)( dense) 

:r: 
b: 
LlJ 
Cl 
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-

15-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 

TypisUDate: jhb/mh 2/13 

Test pit completed@ 10' 

Mottling observed form 1 '-6" to 1 0' 

Slight groundwater seepage 

encountered from 1 '-6" to 3' 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0-10% 
LITTLE 10 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 1 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 
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LOG OF TEST PIT 
TEST PIT NO: 65 

COMPLETION DATE: 1/21/13 SURFACE ELEVATION: +1,373 ft (±) WATER LEVEL: 1.5' 
JOB NUMBER: 8979-004*1D READING DATE: 1/21/13 
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4" Topsoil 

SM 
Red-brown fine to medium sand, and silt 
(moist)(medium dense) 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles (moist to wet)( dense) 

-

- -
S1 

5- SM 5-

S2 

-

-

10- 10-

Test pit completed@ 10' 

Mottling observed form 1'-6" to 1 0' 

Slight groundwater seepage -
encountered from 1 '-6" to 3' 

-
15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20 - 35% 

Typist/Date: jhb/mh 2/13 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-65 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 66 

COMPLETION DATE: 1/21/13 SURFACE ELEVATION: +1,370 ft (±) WATER LEVEL: 3' 
JOB NUMBER: 8979-004*1 D READING DATE: 1/21/13 
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(/) a:: ...J w :::> DESCRIPTION J: ...J 1- 0 J: 
1- 0.. (/) a:l b: 0.. ~ 6 ~ w < >- w 
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8" Topsoil 

Red-brown fine to medium sand, and silt, trace fine gravel . 
SM (moist)(medium dense) 

. S1 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbl_es and boulders (moist)(medium dense 
to dense) 

S2 

5- 5-

SM 

. 

. 

10- 10-

Test pit completed@ 10' 

. Mottling observed form 2'-6" to 7' 

Slight groundwater seepage 

encountered @ 3' 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 10 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 2/13 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-66 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 1/21/13 
JOB NUMBER: 8979-004*1D 
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LOG OF TEST I'IT 
TEST PIT NO: 67 

SURFACE ELEVATION: +1,386 ft (±) 

DESCRIPTION 

6" Topsoil 

WATER LEVEL: 1'-6" 
READING DATE: 1/21/13 

Red-brown fine to medium sand, some silt, little fine to coarse 
gravel (moist)(medium dense) 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel (moist)(medium dense) 

. 

. 

5-

. 

10- ~----~----------------------------------------~10-

. 

. 

15-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 

TypisUDate: jhb/mh 2/13 

Test pit completed@ 10' 

Mottling observed form 1 '-6" to 1 0' 

Slight groundwater seepage 

encountered @ 1 '-6" 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0-10% 
UTILE 10 - 20% 
SOME 20-35% 
AND OVER35% Sheet: 1 of 1 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 
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LOG OF TEST PIT 
TEST PIT NO: 68 

COMPLETION DATE: 1/21/13 SURFACE ELEVATION: +1,389 ft (±) WATER LEVEL: 1'-6" 
JOB NUMBER: 8979-004*1 D READING DATE: 1/21/13 

,g 
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Cf) 0:: -' UJ :l DESCRIPTION J: -' f- 0 J: 
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8" Topsoil 

S1 SM Brown fine to medium sand, and silt (moist)(medium dense) . 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel (moist to wet)(medium dense) 

S2 

. 

5- SM 5-

. 

. 

. 

10- 10-

- Test pit completed @ 1 0' . 

Mottling observed form 1 '-6" to 1 0' 

Slight groundwater seepage 

encountered @ 1 '-6" 

-

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 2/13 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-68 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 1/21/13 
JOB NUMBER: 8979-004*1D 

LOG OF TEST PIT 
TEST PIT NO: 69 

SURFACE ELEVATION: +1,374 ft (±) WATER LEVEL:* 
READING DATE: 1/21/13 

. 

10-

. 

. 

15-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 

Typist/Date: jhb/mh 2/13 

Test pit completed @ 7' 

*Groundwater not encountered 

Infiltration test performed @ 4'-6" 

Measured Infiltration Rate= 6-1/2 in/hr 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0-10% 
LITTLE 10 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 1 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 

. 

10-

. 

. 

. 

15-

PLATE: 3-69 



LOG OF TEST PIT 
TEST PIT NO: 70 

COMPLETION DATE: 1/21/13 SURFACE ELEVATION: +1 ,372.5 ft (±) WATER LEVEL:* 
JOB NUMBER: 8979-004*1 D READING DATE: 1/21/13 
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w a:: ...J 
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...J ~ 0 DESCRIPTION J: 
D.. Ul Ill li: ::::E 5 ::::E w < >- w 

0 Ul ::::E Ul 0 

6" Topsoil 

Red-brown fine to medium sand, and silt, little fine to coarse . 
gravel (moist)(medium dense) 

SM 

. 
Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles and boulders (moist)(dense) 

. 

5- 5-

. SM 

. 

. . 
Highly fractured shale bedrock . 

10- 10-

. 

. Test pit completed @ 11' 

*Groundwater not encountered -

Percolation test performed @ 9' . 
Measured Percolation Rate = 50 min/inch 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0 ·10% 

LITTLE 10 • 20% 
SOME 20.35% 

Typist/Date: jhb/mh 2/13 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-70 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 71 

COMPLETION DATE: 1/22/13 SURFACE ELEVATION: +1 ,364ft(±) WATER LEVEL: 5' 
JOB NUMBER: 8979-004*1 D READING DATE: 1/22/13 

e:. 
1-z 
UJ 
1-z 
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~ (.) 
::::::.. UJ en et:: ...J UJ ::> DESCRIPTION J: ...J 1- 0 J: 

b:: c.. en co 1-:::;; 0 :::;; c.. 
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0 en :::;; en 0 

S1 
2" Topsoil _,... 

SM Red-brown fine to medium sand, some silt - (moist)(medium dense) 

S2 
Red-brown fine to coarse sand, some silt, little fine to coarse 
gravel (moist)(medium dense) 

SM -

5- 5-

S3 

Highly fractured shale bedrock 

10- 10-

. Test pit completed @ 1 0' 

Mottling observed from 2'-6" to 4' 

Moderate groundwater seepage 

encountered @ 5' 
. 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 2/13 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-71 

MELICK-TULLY AND ASSOCIATES, P.C. 
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LOG OF TEST PIT 
TEST PIT NO: 72 

COMPLETION DATE: 1/22/13 SURFACE ELEVATION: +1 ,363.5 ft (±) WATER LEVEL: 5' 
JOB NUMBER: 8979-004*1 D READING DATE: 1/22/13 

~ 
..... z 
UJ ..... 
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~ () ::::. UJ 
Cl) 0:: ....J UJ ::> DESCRIPTION I ....J ..... 0 I ..... c.. 

~ 
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UJ < 0 >- UJ 
Cl Cl) :::!: Cl) Cl 

6" Topsoil 

S1 
Red-brown fine to coarse sand, some silt, some fine to coarse . gravel (moist)(medium dense) 

SM 

S2 
Red-brown fine to coarse sand, little silt, some fine to coarse . 
gravel, occasional cobbles (moist to wet)( dense) 

5- SM 5-

. 

. 
- backhoe refusal atop shale bedrock @ 8'-6" 

10- 10-

Test pit completed @ 8'-6" . 

Mottling observed @ 3' 

. Moderate groundwater seepage 

encountered @ 5' 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0 - 10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 2/13 
AND OVER 35% 

Sheet: 1 of 1 PLATE: 3-72 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 1/22/13 
JOB NUMBER: 8979-004*1D 

~ w 
0 

5-

. 

. 

. 

S1 

S2 

SM 

LOG OF TEST PIT 
TEST PIT NO: 73 

SURFACE ELEVATION: +1 ,386ft(±) 

DESCRIPTION 

8" Topsoil 

WATER LEVEL: 4'-6" 
READING DATE: 1/22/13 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles 
(moist to wet)(medium dense to dense) . 

. 

5-

. 

. 

. 

. 

10-
- backhoe refusal encountered @ 1 0' atop shale bedrock 

~----~--------------------~--------------------~10-

. 

. 

15-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 

TypisUDate: jhb/mh 2/13 

Test pit completed@ 10' 

Mottling observed from 2'-6" to 1 0' 

Moderate groundwater seepage 

encountered@ 4'-6" 

Infiltration test performed @ 3' 

Measured Infiltration Rate = 5-3/4 in/hr 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0 - 10% 
UTILE 10 - 20% 
SOME 20 - 35% 
AND OVER35% Sheet: 1 of 1 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 

. 

. 

15-

PLATE: 3-73 



LOG OF TEST PIT 
TEST PIT NO: 74 

COMPLETION DATE: 1/22/13 SURFACE ELEVATION: +1,389.5 ft (±) WATER LEVEL: 5' 
JOB NUMBER: 8979-004*1 D READING DATE: 1/22/13 

~ 
!z w 

§ 
~ u 

w en 0::: ...J w ::I 0 DESCRIPTION 
~ 

...J ..... J: 
D.. al li: :::i en :::i w < 0 >- w 

0 en :::i en 0 

4" Toosoil 

51 SM 
Red-brown fine to medium sand, and silt, trace fine gravel . 
(moist)(medium dense) 

Red-brown fine to coarse sand, some silt, some fine to coarse . gravel, occasional cobbles (moist to wet)(medium dense to 
. 

dense) 
. 52 . 

5- 5-

SM 
. 

-

. -

. 

10- 10-

Test pit completed@ 10'-6" . 
Mottling observed @ 2'-6" . 

Moderate groundwater seepage 
. encountered @ 5' . 

lnfiltraton test performed @ 3'-6" 

Presoak did not drain 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 10 - 20% 
SOME 20-35% 

TypisUDate: jhb/mh 2/13 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-74 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 75 

COMPLETION DATE: 1/22/13 SURFACE ELEVATION: +1,384 ft (±} WATER LEVEL: 3' 
JOB NUMBER: 8979-004*1D READING DATE: 1/22/13 

~ 
!z w 
1-z 
0 

~ 
u 
w 

(/) 0:: ...J w :::> DESCRIPTION ::t: ...J 1- 0 ::t: 
ll: c.. (/) 10 1-

:::!: 6 :::!: c.. w <( >- w 
0 (/) :::!: (/) 0 

6" Topsoil 

S1 SM 
Red-brown fine to medium sand, and silt . 
(moist)(medium dense) 

. 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel (moist to wet)(medium dense to dense) 

S2 

SM . 

5- 5-

Highly fractured shale bedrock 

10- 10-

Test pit completed@ 10' 

Mottling observed @ 2'-6" 

Moderate groundwater seepage 

encountered @ 3' 
. 

15- 15-. 
NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

TypisUDate: jhb/mh 2/13 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-75 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 76 

COMPLETION DATE: 1/23/13 SURFACE ELEVATION: +1 ,383.5 ft (±) WATER LEVEL: 5' 
JOB NUMBER: 8979-004*1 D READING DATE: 1/23/13 

~ 
1-z 
LU 
1-z 
0 

~ (..) 
::::.. LU 
rJ) 0:: ....J w :::> DESCRIPTION J: ....J 1- 0 J: 

b:: 0.. rJ) 00 b:: ::::!: 0 ::::!: w < >- LU 
Cl rJ) ::::!: rJ) Cl 

6" Topsoil 

S1 SM 
Red-brown fine to medium sand, some silt - (moist)(medium dense) 

Red-brown fine to coarse sand, some silt, some fine to coarse 
" gravel, occasional cobbles (moist to wet)(medium dense to 

dense) 

S2 

" 

5- 5-

SM 

" 

" 

10- 10-

S3 

" 

" Test pit completed @ 11' 

Mottling observed @ 3' 

Moderate groundwater seepage -
encountered @ 5' 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 10 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 2/13 
AND OVER35% Sheet: 1 of 1 PLATE: 3-76 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 77 

COMPLETION DATE: 1/23/13 SURFACE ELEVATION: +1,389.5 ft (±) WATER LEVEL: 1' 
JOB NUMBER: 8979-004*1 D READING DATE: 1/23/13 

~ 
!z 
~ 
0 

~ u 
~ w 
!/) a:: g w ::l DESCRIPTION 

~ 
_. 

1- ~ Q. !/) 
::E 

~ 
::E w < > w 

c !/) !/) 0 

4" Topsoil 

S1 
Red-brown fine to coarse sand, and silt 

SM (moist)(medium dense) -

- Gray fine to coarse sand, some silt, trace fine to coarse gravel, 
occasional cobbles (moist to wet)(medium dense to dense) 

- S2 

- -
5- 5-

SM 

-
-

. -

. 

10- 10-

-
Test pit completed@ 10'-6" 

-
Mottling observed @ 3' 

. 
Moderate groundwater seepage 

. encountered @ 1' 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 10 - 20% 
SOME 20-35% 

TypisUDate: jhb/mh 2/13 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-77 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 78 

COMPLETION DATE: 1/24/13 SURFACE ELEVATION: +1,396 ft (±) WATER LEVEL: * 
JOB NUMBER: 8979-004*1 D READING DATE: 1/24/13 

~ 
1-z 
UJ 

!z 
0 

~ u :::. UJ 
rJ) 0:: -' UJ ::> DESCRIPTION J: -' 1- 0 J: 

li: 0.. rJ) co 1-
::!: 0 ~ 0.. 

UJ <( UJ 
0 rJ) ::!: rJ) 0 

6" Topsoil 

Brown clayey silt, some fine to coarse sand, little fine gravel 
(moist)( stiff) -

ML 

S1 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel , occasional cobbles (moist)(medium dense to dense) 

S2 

-
5- 5-

SM 

- -

10- 10-

- -
Test pit completed@ 10' 

Mottling observed @ 2'-6" 

*Groundwater not encountered 

-

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0- 10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 2/13 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-78 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 79 

COMPLETION DATE: 1/24/13 SURFACE ELEVATION: +1 ,386ft(±) WATER LEVEL: 2' 
JOB NUMBER: 8979-004*1 D READING DATE: 1/24/13 

l 
~ w 
~ 
0 

~ CJ 
w en 0:: ...J w ::l DESCRIPTION :I: ~ 1- 0 

~ 1- !!2 Ill 
a. :::IE :::IE w < 0 >- w c en :::IE en c 

9" Topsoil 

ML 
Brown clayey silt, some fine to coarse sand, little fine to coarse 
gravel (moist)(stiff) 

. -Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles (moist to wet)(medium dense) . . 

5- 5-

SM 
. 
. -
. 

. 

10- 10-

Test pit completed@ 10' 
. 

Mottling observed from 2' to 1 0' 
. . 

Slight groundwater seepage 

encountered @ 2' 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 2/13 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-79 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 80 

COMPLETION DATE: 1/24/13 SURFACE ELEVATION: +1,386 ft (±) WATER LEVEL: 2' 
JOB NUMBER: 8979-004*1 D READING DATE: 1/24/13 

l 
rz w 
§ 

~ u 
UJ 

w a:: 
c5 w i= DESCRIPTION ~ ..J :I: 

D.. ID li: D.. :i UJ :i w < ~ >- w 
c UJ UJ c 

12" Topsoil 

. . 
Brown clayey silt, little fine to coarse sand, little fine to coarse 

ML gravel (moist)(stiff) 

Red-brown fine to coarse sand, some to and silt, some fine to 
coarse gravel, occasional cobbles (moist to wet)( medium 
dense) . 

. -

5- 5-

SM 

- . 

10- 10-

. 
Test pit completed @ 1 0' 

Mottling observed from 2' to 1 0' 
. 

Slight groundwater seepage 

encountered @ 2' . 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

UTILE 1 0 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 2/13 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-80 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 1/24/13 
JOB NUMBER: 8979-004*1 D 

~ 
f-z 
UJ 
f-z 
0 

~ 
u 
UJ 

(/) 0:: ...J UJ :::> :c ...J f- 0 

5:: 
(l. (/) al 
::; 0 ::; 

UJ <( >-Cl (/) ::; (/) 

S1 
ML 

S2 

-
5- SM 

S3 

LOG OF TEST PIT 
TEST PIT NO: 81 

SURFACE ELEVATION: +1,372.5 ft (±) 

DESCRIPTION 

2" Topsoi l 

WATER LEVEL: 2' 
READING DATE: 1/24/13 

Brown clayey silt, and fine to medium sand, little fine to coarse 
gravel (moist)(stiff) 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles (moist to wet)(medium dense to 
dense) 

. 

5-

10- ~----~--------------------------------------------~ 1 0-

-

15-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 

Typist/Date: jhb/mh 2/13 

Test pit completed @ 1 0' 

Mottling observed from 2' to 1 0' 

Slight groundwater seepage 

encountered @ 2' 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 1 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 

. 

15-

PLATE: 3-81 



COMPLETION DATE: 1/24/13 
JOB NUMBER: 8979-004*1 D 

l 
!z w 

~ 
~ 

l) 

w 
ta a:: 

<5 
~ 

...J ~ 0.. Ill 
~ 

II) 
~ 

~ < 5 > 
II) ~ II) 

SM 

. S1 

5-

SM 

. 

10- S2 

. 

. 

15-

NOTES FOR COLUMNS: 

LOG OF TEST PIT 
TEST PIT NO: 82 

SURFACE ELEVATION: +1,379 ft (±) WATER LEVEL: * 
READING DATE: 1/24/13 

DESCRIPTION 

6" Topsoil 
Brown fine to medium sand, some silt, little fine to coarse gravel 
(moist)(medium dense) 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles (moist)(medium dense to dense) 

Test pit completed @ 11' 

Mottling observed@ 10' 

*Groundwater not encountered 

Infiltration test performed @ 4'-6" 

Measured Infiltration Rate = 9 in/hr 

Infiltration test performed@ 10' 

Measured infiltration rate = 9 inlhr 

SOIL DESCRIPTION MODIFIERS: 

5-

10-

. 

. 

. 

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
LITTLE 10- 20% 
SOME 20 -35% 

Typist/Date: jhb/mh 2/13 
AND OVER35% Sheet: 1 of 1 PLATE: 3-82 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 1/25/13 
JOB NUMBER: 8979-004*1 D 

~ w c 

. 

5-

. 

. 

10-

. 

15-

S1 

S2 

NOTES FOR COLUMNS: 

SM 

SM 

LOG OF TEST PIT 
TEST PIT NO: 83 

SURFACE ELEVATION: +1 ,385ft(±) WATER LEVEL: * 
READING DATE: 1/25/13 

DESCRIPTION 

8" Topsoil 

Brown fine to medium sand, some silt, little fine to coarse gravel 
(moist)(medium dense) 

Brown fine to coarse sand, little silt, some fine to coarse gravel, 
occasional cobbles and boulders (moist)(dense) 

- backhoe refusal atop nested boulders @ 8' 

Test pit completed@ 8' 

*Groundwater not encountered 

Percolation test performed @ 5'-6" 

Measured Percolation Rate = 45 min/in 

SOIL DESCRIPTION MODIFIERS: 

~ w c 

. 

. 

5-

. 

. 

10-

. 

. 

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 2/13 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-83 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 1/29/13 
JOB NUMBER: 8979-004*1D 

~ 
!Z w 
!Z 
0 

~ 
(..) 

w 
(/) 0:: ...I w :J 

J: ...I 1- 0 
ti: 0.. (/) Ill 

::E 5 ::E w < >-
0 (/) ::E (/) 

S1 

S2 
. 

. 
S3 

5- SM 

. 

. 

LOG OF TEST PIT 
TEST PIT NO: 84 

SURFACE ELEVATION: +1 ,420.5 ft (±) 

DESCRIPTION 

WATER LEVEL: 4' 
READING DATE: 1/29/13 

FILL - Brown fine to medium sand, some silt, trace fine gravel, 
with roots and wood fragments 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles and boulders 
(moist)(medium dense) 

~ w 
0 

-
. 

5-

-
10- ~----+-----------------------------------------~10-

. 

15-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 

Typist/Date: jhb/mh 2/13 

Test pit completed@ 10' 

Mottling observed from 2'-6" to 5' 

Perched groundwater seepage 

encountered @ 4' 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0-10% 
UTILE 10 - 20% 
SOME 20-35% 
AND OVER35% Sheet: 1 of 1 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 

. 

15-

PLATE: 3-84 



LOG OF TEST PIT 
TEST PIT NO: 85 

COMPLETION DATE: 1/28/13 SURFACE ELEVATION: +1,429 ft (±) WATER LEVEL:* 
JOB NUMBER: 8979-004*1 D READING DATE: 1/28/13 

~ 
!z w 
!z 
0 

~ u 

ff3 ~ ...I ::l DESCRIPTION :I: ...I 1- 0 
~ 1- Q. II) ID 

Q. ::::E 5 ::::E w < >- w c II) ::::E II) c 

8" Topsoil 

S1 Red-brown fine to medium sand, some silt, little fine to coarse . 
gravel (moist)(medium dense) 

. . 

. 

S2 SM 

5- 5-

. 

. 
Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles (moist)(medium dense) . S3 . 

SM 
. . 

10- 10-

Test pit completed @ 1 0' . 

- *Groundwater not encountered 

-
15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

UTILE 10 - 20% 
SOME 20-35% 

TypisUDate: jhb/mh 2/13 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-85 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 86 

COMPLETION DATE: 1/29/13 SURFACE ELEVATION: +1,416 ft (±) WATER LEVEL: * 
JOB NUMBER: 8979-004*1D READING DATE: 1/29/13 

l 
!z w 
!z 
0 

~ u 
w 

U) 0:: ..J w ::l DESCRIPTION :I: it 1- 0 
~ li: U) !!! :::IE 0 w < > w 

0 U) :::IE U) 0 

12" Topsoil 

-Red-brown fine to medium sand, some silt 
(moist){medium dense) 

S1 SM 

-Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles (moist)(medium dense to very . dense) -

5- 5-

S2 SM 

-
10- 10-

Test pit completed@ 10' 

Mottling observed @ 3' 

*Groundwater not encountered -
15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 10 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 2/13 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-86 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 87 

COMPLETION DATE: 1/28/13 SURFACE ELEVATION: +1 ,407.5 ft (±) WATER LEVEL:* 
JOB NUMBER: 8979-004*1D READING DATE: 1/28/13 

~ 
!z 
~ 
0 

~ 
(J 

~ w en 0:: ...J w ::> DESCRIPTION J: ...J 1- 0 J: 

li:: 0.. en Ill li:: ::E 0 ::E w < > w c en ::E en c 

6" Topsoil 

. S1 
Red-brown fine to medium sand, and silt 

SM (moist)(medium dense) 

. 
Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles (moist)(dense) . S2 

SM . 

5- 5-

. 

-
Highly fractured sandstone bedrock 

. 

. . 

10- 10-

Test pit completed@ 10' 

. Mottling observed @ 4'-6" 

. *Groundwater not encountered 

. Permeability test initiated @ 3' . 
Presoak did not drain 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 10-20% 
SOME 20.35% 

Typist/Date: jhb/mh 2/13 AND OVER35% 
Sheet: 1 of 1 PLATE: 3-87 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 88 

COMPLETION DATE: 1/28/13 SURFACE ELEVATION: +1,403 ft (±) WATER LEVEL:* 
JOB NUMBER: 8979-004*1D READING DATE: 1/28/13 

~ 

~ 
0 

~ 
(.) 

w 
(/) a:: ...J w 

F= DESCRIPTION ~ 
...J 0 

~ Q. (/) ID 
Q. ::=E 0 :I! w < >- ~ c (/) :I! (/) 

Red-brown fine to medium sand, some silt, little fine to coarse 
gravel (moist)(medium dense)(possible fill) . SM . 

S1 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles (moist)(medium dense) 

. . 

5- 5-

. S2 SM . 

. 

. 

10- 10~ 

. . 
Test pit completed@ 10'-6" 

. 
*Groundwater not encountered 

Permeability test initiated @ 2' 
. Presoak did not drain . 

15- 15~ 

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

UTILE 10 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 2/13 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-88 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 89 

COMPLETION DATE: 1/29/13 
JOB NUMBER: 8979-004*1 D 

SURFACE ELEVATION: +1,390.5 ft (±) WATER LEVEL: 5' 
READING DATE: 1/29/13 

'i 
f-z 
w 
f-z 
0 

~ 
Ll 
w 

(/) 0:: w ::> J: --' f-
b:: c.. (/) ::; 0 w <( 
0 (/) ::; 

S1 

S2 

. 

5-

-
S3 

10-

15-

NOTES FOR COLUMNS: 

--' 
0 
IXl 
::; 
>-
(/) 

SM 

SM 

DESCRIPTION 

4" Topsoil 

Red-brown fine to medium sand, and silt, some fine gravel 
(moist)(medium dense) 

Brown fine to coarse sand, some silt, trace fine to coarse 
gravel, occasional cobbles (moist)(medium dense to dense) 

Test plt completed@ 10'-6" 

Mottling observed @ 1'-6'' 

Moderate groundwater seepage 

encountered @ 5' 

SOIL DESCRIPTION MODIFIERS: 

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0- 10% 
LITTLE 10 - 20% 
SOME 20 - 35% 

Typist/Date: jhb/mh 2/13 
AND OVER 35% 

Sheet: 1 of 1 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 

J: 

b:: 
w 
0 

-

. 

5-

10-

. 

. 

15-

PLATE: 3-89 



LOG OF TEST PIT 
TEST PIT NO: 90 

COMPLETION DATE: 1/29/13 SURFACE ELEVATION: +1 ,383ft(±) WATER LEVEL: 1 I 
JOB NUMBER: 8979-004*1D READING DATE: 1/29/13 

~ 
1-z 
UJ 
1-z 
0 

~ 
(.) 

UJ en 0:: -' UJ :::> DESCRIPTION I -' 1- 0 I 
1- c.. en al 1-c.. ::2 6 ::2 c.. 
UJ < >- UJ 
Cl en ::2 en Cl 

6" Topsoil 

. S1 
Red-brown fine to medium sand, and silt, trace fine gravel . 

SM (moist)(loose) 

S2 
Red-brown fine to coarse sand, some silt, little fine to coarse 
gravel, occasional cobbles (moist to wet)(medium dense to 
dense) 

5- 5-

S3 SM . 

10- 10-

. 
Test pit completed@ 10'-6" 

. 
Moderate groundwater seepage 

encountered @ 5' 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 10 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 2/13 
AND OVER 35% 

Sheet: 1 of 1 PLATE: 3-90 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 91 

COMPLETION DATE: 1/29/13 SURFACE ELEVATION: +1 ,378ft(±) WATER LEVEL: 1' 
JOB NUMBER: 8979-004*1D READING DATE: 1/29/13 

~ 
1-z 
LJ.J 
1-z 
0 

~ (..) ::::.. LJ.J en 0::: -' LJ.J ::::> DESCRIPTION I -' 1- 0 I 

b:: 0.. en al 1-
:::!: 6 :::!: 0.. 

UJ < >- LJ.J 
Cl en :::!: en Cl 

12" Topsoil 

- S1 
Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles (moist to wet)(medium dense) 

- -

S2 

5- 5-
SM 

- -
S3 -

-

10- 10-

-
Test pit completed@ 10'-6" 

Mottling observed from 1' to 1 0'-6" 

Moderate groundwater seepage 

encountered @ 1' 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 10 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 2/13 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-91 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 92 

COMPLETION DATE: 1/29/13 SURFACE ELEVATION: N/A WATER LEVEL: 1'-6" 
JOB NUMBER: 8979-004*1D READING DATE: 1/29/13 

l 
!z w 
!z 
0 

~ 
(.) 

w 
f3 0:: ...J ::;:) DESCRIPTION J: ...J 1- 0 

~ 6: D. !Q ID 
~ ~ w < 0 >- w 

c en ~ en c 

7" Topsoil 

S1 Red-brown fine to medium sand, some silt -
SM (wet)(medium dense) 

-
Red-brown fine to coarse sand, some silt, little fine to coarse 
gravel, occasional cobbles (wet}(dense) 

- S2 

. 

5- 5-

SM . 

S3 . 

. . 

. 

10- 10-

Test pit completed @ 11' . 

. Mottling observed from 1 '-6" to 11' 

. Moderate groundwater seepage 

encountered @ 1 '-6" 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

TypisUDate: jhb/mh 2/13 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-92 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 1/30/13 
JOB NUMBER: 8979-004*1 D 

• S1 SM 

S2 

. 
SM 

5-

. 
S3 

SP/SM 

10- S4 

. 

. 

. 

. 

15-

NOTES FOR COLUMNS: 

LOG OF TEST PIT 
TEST PIT NO: 93 

SURFACE ELEVATION: 1,382.5 ft (±) WATER LEVEL: 8'-6" 
READING DATE: 1/30/13 

DESCRIPTION 

4" Toosoil 

Red-brown fine to medium sand, some silt 
(moist)(medium dense) 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles (moist)(medium dense) 

Red-brown fine to coarse sand, little silt, some fine to coarse 
gravel, occasional cobbles (moist to wet)(medium dense) 

Test pit completed @ 11 I 

Mottling observed from 51-6" to 11 I 

Moderate groundwater seepage 

encountered @ 81-6" 

SOIL DESCRIPTION MODIFIERS: 

. 

. 

5-

. 

-
-

10-

. 

. 

. 

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 

TyplsVDate: jhb/mh 2/13 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-93 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 94 

COMPLETION DATE: 1/30/13 SURFACE ELEVATION: 1,383.5 ft (±) WATER LEVEL: 6' 
JOB NUMBER: 8979-004*1D READING DATE: 1/30/13 

c 
1-z w 
1-z 
0 

~ (.) ::::. w 
Cl) 0::: -' w ::I DESCRIPTION J: -' 1- 0 J: 

b:: 0.. Cl) 00 1-
::::?; 5 ::::?; 0.. w < >- w 

Cl Cl) ::::?; Cl) Cl 

4" Topsoil 

S1 SM 
Red-brown fine to medium sand, some silt 
(moist)(medium dense) 

Red-brown fine to coarse sand, some silt, some fine to coarse . 
gravel, occasional cobbles (moist)(medium dense) 

S2 

5- 5-

. S3 SM 

. 

- grading with numerous cobbles @ 8' . 

10- 10-

Test pit completed@ 10'-6" 
. 

Mottling observed @ 5' 

Rapid groundwater seepage 

encountered @ 6' 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20 - 35% 

TypisUDate: jhb/mh 2/13 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-94 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 95 

COMPLETION DATE: 1/30/13 SURFACE ELEVATION: 1,383.5 ft (±) WATER LEVEL: 4' 
JOB NUMBER: 8979-004*1D READING DATE: 1/30/13 

>R. 0 

1-z 
UJ 
1-z 
0 

~ 
(_) 

UJ 
Cl) 0:: -' UJ ::> DESCRIPTION ::c -' 1- 0 ::c 

1- c.. Cl) al b: c.. :::!: 6 :::!: 
UJ < >- UJ 
Cl Cl) :::!: Cl) Cl 

8" Topsoil 

. Gray-brown fine to medium sand, some silt 

S1 (moist)(medium dense) 

SM 

5-
Gray-brown fine to coarse sand, some silt, some fine to coarse 

5-

gravel, occasional cobbles and boulders 
(moist to wet)(medium dense to dense) . 

. . 

SM . 

10- S2 10-

. 

. Test pit completed@ 11 ' 

Mottling observed @ 1' 

Moderate groundwater seepage 

encountered @ 4' 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0 - 10% 

LITTLE 10 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 2/13 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-95 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF TEST PIT 
TEST PIT NO: 96 

COMPLETION DATE: 1/30/13 SURFACE ELEVATION: 1,390.5 ft (±) WATER LEVEL: 1' 
JOB NUMBER: 8979-004*1D READING DATE: 1/30/13 

~ 
!z 
~ 
0 

~ u 

!a ~ 
cl :J DESCRIPTION 

~ 
...J 1- J: 
0.. fl) Ill 1-
::::E 6 ~ 0.. 

w < w 
0 fl) ::::E fl) 0 

6" Topsoil 

SM Red-brown fine to medium sand, and silt 
51 .(moist)(medium dense) ./ 

. 
Red-brown fine to coarse sand, some silt, little fine to coarse . 52 gravel, occasional cobbles (moist to wet)(medium dense to 
dense) 

. . 

. . 

5- 5-

SM 

53 

. 

. . 

. 

10- 10-

. 

Test pit completed @ 1 0'-6" 

. Groundwater seepage encountered @ 1' . 

-

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

TypisUDate: jhb/mh 2/13 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-96 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 1/30/13 
JOB NUMBER: 8979-004*1D 

I 

li:: 
UJ 
Cl 

. 

5-

. 

. 

S1 

S2 

~ 
f-z 
UJ 
f-z 
0 
(..) 

UJ 
a:: --' ::::l 0 f- CD (/) 

6 :::! 
>-:::! (/) 

SM 

SM 

LOG OF TEST PIT 
TEST PIT NO: 97 

SURFACE ELEVATION: 1,388 ft (±) 

DESCRIPTION 

4" Topsoil 

Red-brown fine to medium sand, and silt 
(moist)(medium dense) 

WATER LEVEL: 3' 
READING DATE: 1/30/13 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles and boulders (moist to wet)(medium 
dense to dense) 

~ 
UJ 
Cl 

-

5-

-
-

10- ~------~---------------------------------------------------------------------~10-

. 

. 

15-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 

Typist/Date: jhb/mh 2/13 

Test pit completed@ 10' 

Mottling observed from 1 '·6" to 1 0' 

Moderate groundwater seepage 

encountered @ 3' 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0-10% 
LITTLE 10 - 20% 
SOME 20-35% 

AND OVER35% 
Sheet: 1 of 1 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 

-

15-

PLATE: 3-97 



LOG OF TEST PIT 
TEST PIT NO: 98 

COMPLETION DATE: 1/30/13 SURFACE ELEVATION: 1,380 ft (±) WATER LEVEL: 1' 
JOB NUMBER: 8979-004*1 D READING DATE: 1/30/13 

c 
1-z w 
1-z 
0 

~ u ::::. w 
CJ) 0:: --' w ::J DESCRIPTION J: --' 1- 0 J: 

1- a_ 
CJ) aJ 5: a_ :::!! 0 :::!! w <( >- w 

Cl CJ) :::!! CJ) Cl 

6" Topsoil 

S1 
Red-brown fine to medium sand, some silt . 

SM (moist)(medium dense) 

Red-brown fine to coarse sand, some silt, some fine to coarse 
gravel, occasional cobbles and boulders (moist to wet)(medium 
dense to dense) -

S2 

5- 5-
SM 

. 

10- 10-

. 
Test pit completed@ 10'-6" 

-
Mottling observed from 1' 

-
Rapid groundwater seepage 

encountered @ 1' . 

15- 15-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 

LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 2/13 
AND OVER35% 

Sheet: 1 of 1 PLATE: 3-98 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



COMPLETION DATE: 1/30/13 
JOB NUMBER: 8979-004 .. 1D 

>R. 0 

1-z 
UJ 
1-z 
0 

~ (.) ::::. UJ en 0:: -' UJ ::l ::c -' 1- 0 
b:: a. en a:l 

:::!: 6 :::!: 
UJ < >-Cl en :::!: en 

S1 

. 

5- SM 

10- S2 

. 

15-

NOTES FOR COLUMNS: 

LOG OF TEST PIT 
TEST PIT NO: 99 

SURFACE ELEVATION: 1,376 ft (±) WATER LEVEL: .. 
READING DATE: 1/30/13 

DESCRIPTION 

4" Topsoil 

Red-brown fine to coarse gravel, little to some silt, some fine to 
coarse gravel, occasional cobbles and boulders (moist)(medium 
dense to dense) 

Test pit completed@ 11' 

Mottling observed from 6" to 11' 

*Groundwater not encountered 

SOIL DESCRIPTION MODIFIERS: 

. 

5-

10-

. 

. 

15-

1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 

Typist/Date: jhb/mh 2/13 
AND OVER 35% 

Sheet: 1 of 1 PLATE: 3-99 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. 101 

COMPLETION DATE: 10/31/12 SURFACE ELEVATION: +1 ,454ft(±) WATER LEVEL: 6'-2" 
JOB NUMBER: 8979-004*1 D READING DATE: 10/31/12 

~ 

~ DESCRIPTION 0 u 

~ U) 
w ~ w a:: ...I w ::J :r ...I ::J 0 

~ 1- Q, ...I 1- ([I 
Q, :::;; < U) :::;; 
w < >, a >- w 
0 U) z :::;; U) 0 

6" Asohalt 
. FILL - Red-brown fine to medium sand, some silt, some . 

fine to coarse oravel ,.. 
S1 10 ML Red-brown clayey silt, little fine to medium sand 

S2 50/3" 
........_(moist)( stiff) / . 

Red-brown fine to coarse sand, some to and silt, some 
fine to coarse gravel (moist to wet)( dense to very 
dense) 

5- S3 49 5-

. . 

. SM . 

10- S4 106 10-

. . 

. . 

15- S5 51 15-

. . 

. 
Boring completed @ 16' 

. . 
Groundwater encountered @ 6'-2" 

20- 20-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: TypisUDate: jhb/mh 2/13 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
2. INDICATES THE NUMBER OF BLOWS TO LITTLE 1 0 - 20% 
ADVANCE A 2" OD SAMPLER A DISTANCE SOME 20-35% 
OF 12 INCHES USING A 140 POUND AND OVER35% 
WEIGHT FALLING 30 INCHES Sheet: 1 of 1 PLATE: 4-101 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. 102 

COMPLETION DATE: 10/31/12 
JOB NUMBER: 8979-004*1D 

SURFACE ELEVATION: +1 ,452ft(±) WATER LEVEL: 14'-6" 
READING DATE: 10/31/12 

~ 
1-z 
UJ 
1-z 
0 
(..) 

~ 
UJ rn UJ 0:: ...J UJ ::J J: ...J ::J 0 

b:: a.. ...J 1- a:l 
:; <( rn :; 

UJ <( ~ B >-0 rn z :; rn 

-
S1 27 

-
S2 40 

5-

S3 84 

- SM 

10- S4 98 

. 

15- S5 39 

20-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

DESCRIPTION 

3" Asphalt over mixed stone and asphalt (chip seal} 

FILL- Red-brown fine to coarse sand, some silt, some 
""'-fine to coarse gravel / 

Red-brown fine to coarse sand, and silt, some fine to 
coarse gravel (moist)(medium dense to very dense) 

Boring completed @ 16' 

Groundwater encountered @ 14'-6" 

SOIL DESCRIPTION MODIFIERS: Typist/Date: jhb/mh 2/13 
TRACE 0-10% 
LITTLE 1 0 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 1 PLATE: 4-102 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 

g 
J: 
1-a.. 
UJ 
0 

. 

5-

10-

. 

15-

20-



LOG OF BORING 
BORING NO. 103 

COMPLETION DATE: 10/31/12 SURFACE ELEVATION: +1,438 ft (±) WATER LEVEL: * 
JOB NUMBER: 8979-004*1D READING DATE: 10/31/12 

~ 
f-z 
w 
f-z DESCRIPTION 0 
t) 

~ 
w 

~ Cl) w 0::: ...J w :::::> J: ...J :::::> f- 0 J: 

b:: Q. 

~ Cl) CD b:: :::e 6 :::e 
w < >- w 
c Cl) z :::e Cl) c 

5" Asohalt 

Red-brown fine to coarse sand, and silt, some fine to 
coarse gravel (moist)(medium dense to very dense) 

S1 21 . 

S2 60/6" . 

5- 5-

. S3 108 

. 

. SM 

. 

10- S4 67 10-

. 
. 

. 
. 

S5 50/4" 
15- 15-

. 
. 

Boring completed @ 14'-1 0" . 
*Groundwater not encountered 

. 

20- 20-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: Typist/Date: jhb/mh 2/13 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
2. INDICATES THE NUMBER OF BLOWS TO UTILE 10 - 20% 
ADVANCE A 2" OD SAMPLER A DISTANCE SOME 20 - 35% 
OF 121NCHES USING A 140 POUND AND OVER35% 
WEIGHT FALLING 30 INCHES Sheet: 1 of 1 PLATE: 4-1 03 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. 1 04 

COMPLETION DATE: 10/31/12 SURFACE ELEVATION: +1,418 ft (±) WATER LEVEL: 4' 
JOB NUMBER: 8979-004*1D READING DATE: 10/31/12 

l 
1-z w 
!z DESCRIPTION 0 
(.) 

g w g fa w a: -' 
:I: -' ::;:) ::;:) 0 :I: 
1- a. -' 1- ID li: a. ~ < Cll 

~ w < >, 5 > w 
c Cll z ~ Cll c 

3" Asohalt ./ 

. FILL- Red-brown fine to coarse sand, little silt, some 
'-.. fine to coarse ora vel / 

S1 29 Red-brown fine to coarse sand, and silt, some fine to 
. 

coarse gravel (moist to wet)(medium dense to very . 
dense) 

S2 57 . 

5- 5-

S3 91 . 
. . 
. SM . 

. 

10- S4 50 10-

. 

. 

. 
- sampler refusal @ 14'-1" atop possible sandstone 

S5 50/1" bedrock 

15- 15-

. 

. Boring completed@ 14'-1" 

Groundwater encountered @ 4' . 

. 

20- 20-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: Typist/Date: jhb/mh 2/13 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
2. INDICATES THE NUMBER OF BLOWS TO LITTLE 10 - 20% 
ADVANCE A 2" OD SAMPLER A DISTANCE SOME 20-35% 
OF 121NCHES USING A 140 POUND AND OVER35% 
WEIGHT FALLING 30 INCHES Sheet: 1 of 1 PLATE: 4-104 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. 105 

COMPLETION DATE: 10/31/12 SURFACE ELEVATION: +1,498 ft (±) WATER LEVEL: 8'-3" 
JOB NUMBER: 8979-004*1 D READING DATE: 10/31/12 

>R. 0 

!z 
UJ 
1-z 
0 
(.) 

~ 
UJ en UJ 0:: ...J UJ :l 

t ...J :l 0 
11. ...J 1- aJ 
::::!; < en ::::!; 

UJ < >, 5 >-0 en z ::::!; en 

S1 42 

S2 70 

5-

S3 94 

. 

SM 

10- S4 66 

. 

15- S5 59 

. 

. 
20-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2'' OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

DESCRIPTION 

3" Asphalt 

\.FILL- Dark brown fine to medium sand, some silt , 
some fine to coarse gravel 

Red-brown fine to coarse sand, and silt, some fine to 
coarse gravel (moist to wet)( dense to very dense) 

-driller notes boulder from 1 0'-6" to 13' 

Boring completed @ 16' 

Groundwater encountered @ 8'-3" 

/ 

/ 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0-10% 
LITTLE 10 - 20% 
SOME 20 - 35% 

TypisUDate: jhb/mh 2/13 

AND OVER35% 
Sheet: 1 of 1 PLATE: 4-105 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 

~ 
J: 

li: 
UJ 
0 

. 

. 

. 

5-

. 

. 

. 
10-

. 

. 

. 
15-

. 

-
20-



LOG OF BORING 
BORING NO. S-3 

COMPLETION DATE: 2/27/12 
JOB NUMBER: 8979-001 *1 D 

SURFACE ELEVATION: +1,452 ft (±) WATER LEVEL: * 
READING DATE: 2/27/12 

~ ti 
!z i w ! ~ fl) 

w u :I 
fl) 

w i= w a:: w 
~ 

(.!) ...J 

J: ...J ::J 0 

li: D.. ...J z ID 
:I < Ill 0:: :I 

w < ~ 6 0 > c fl) :I u Ill 

S1 5 
. 

ML . S2 32 8.7 

5-
. S3 52 

. 
10- SM 

. S4 52 

. 

. 
15-

S5 98/1 0" 
. 
. 

20-
. 

. 

. 
25-

. 

30-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 121NCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

DESCRIPTION 

8" Topsoil 

Red-brown silt, and fine to coarse sand, trace fine 
gravel (moist)(medium to hard) 

Red-brown fine to coarse sand, some to and silt, 
some fine to coarse gravel (moist)(very dense) 
- driller notes boulder @ 7'-6" 

Boring completed @ 16'-4" 

*Groundwater not encountered 

~ 
w 
c 

. 

. 

. 
5-
. 

. 
10 .. 

-
-

15-

20-
. 

. 
25-

30 .. 

SOIL DESCRIPTION MODIFIERS: Typist/Date: kt/mh 3/12 
TRACE 0 - 10% 
LITTLE 1 0 - 20% 
SOME 20 - 35% 
AND OVER35% 

Sheet: 1 of 1 PLATE: 4-106 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. S-9 

COMPLETION DATE: 3/15/12 
JOB NUMBER: 8979-001 *1 D 

SURFACE ELEVATION: +1,350 ft (±) WATER LEVEL: 6' 
READING DATE: 3/15/12 

~ 

I 
u 

Ill 
w 

w It: w 
~ J: ...J :;:) 

&: 0.. ...J 

:I < Ill 
w < >, 0 
c Ill z ::::E 

. S1 24 

S2 46 
. 

5- S3 28 

. S4 50/1" 

S5 61 

10-

S6 47 

. S7 86 

fZ -. z 
~ 
Ill w 
:I 
i= 
(!) 
z 
a: 
0 
u 

...J 
0 
CD 

~ 

SM 

SM 

DESCRIPTION 

FILL- Red-brown fine to coarse sand, and silt, some 
fine to coarse qravel 

Red-brown fine to coarse sand, some silt, some fine 
to coarse gravel (moist)(medium dense to dense) 

Red-brown fine to coarse sand, some to and silt, 
some fine to coarse gravel, occasional cobbles and 
boulders (wet)( dense to very dense) 

~ 
w c 

. 

. 

. 
5-

. 

10-

. 

. 

15-
sa 

. 
50/2" ~------+-------------------------------------------------------~15-

. 
. -
. -

20-
. 

Boring completed @ 14'-8" 

*Groundwater encountered @ 6' 

20-
. 

. 

. 
25-

. 
-

30-

NOTES FOR COLUMNS: 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 121NCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

SOIL DESCRIPTION MODIFIERS: 
TRACE 0-10% 
UTILE 10 - 20% 
SOME 20· 35% 
AND OVER35% 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 

. 
25-

. 

. 

30-

TypisVDate: kVmh 3/12 

Sheet: 1 of 1 PLATE: 4-107 



LOG OF BORING 
BORING NO. S-10 

COMPLETION DATE: 3/15/12 SURFACE ELEVATION: +1,357 ft (±) WATER LEVEL: 5'-6" 
JOB NUMBER: 8979-001 *1 D READING DATE: 3/15/12 

l ~ 
1- i z w ! !z DESCRIPTION 0 !3 u ::::! 

Ill 
w I= w ll: w :J (!) ...J 

t ...J :J 1- z 0 J: a.. ...J ID 1-
~ 

Ill 0:: ::::! 0 ::::E a.. 
w < :2: 0 >- w 
0 Ill ::::E u Ill 0 

S1 9 
4" Topsoil ./ 

1\_FILL- Brown fine to coarse sand, some silt, little fine j 
~qravel 

. 
. S2 41 Red-brown fine to coarse sand, some silt, some fine 

. 
to coarse gravel, occasional cobbles and boulders 

5- S3 86 (moist to wet}( dense to very dense) 5-
. . 

S4 59 
. SM . 
. S5 81 . 

10- 10-

S6 86 . 
. 
. S7 122 
. -

15- sa 80 15-

. -

20- 20-

Boring completed @ 15'-1 0" 

Groundwater encountered @ 5'-6" . 
. . 
. 

25- 25-
. 

. 
. . 

30- 30-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: TyplsUDate: kUmh 3/12 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
2. INDICATES THE NUMBER OF BLOWS TO LITTLE 10 - 20% 
ADVANCE A 2" OD SAMPLER A DISTANCE SOME 20 - 35% 
OF 12 INCHES USING A 140 POUND AND OVER35% 
WEIGHT FALLING 30 INCHES Sheet: 1 of 1 PLATE: 4-108 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. S-11 

COMPLETION DATE: 3/15/12 SURFACE ELEVATION: +1,363 ft (±) WATER LEVEL: 6' 
JOB NUMBER: 8979-001*1 D READING DATE: 3/15/12 

~ t 
!z -. z 
~ ! DESCRIPTION z en 0 w (.) 

::::1! w i= en w 11:: w ;:) (!) ...J 

~ 
...J ;:) 

1- z 0 J: 
0. ...J aJ li:: ::::1! ~ 

en ~ ::::1! w < 0 0 >- w 
c en z ::::1! (.) en c 

S1 10 
6" Topsoil and Pine needles ....,. 
Red-brown fine to coarse sand, and silt, some fine to 
coarse gravel (moist to wet)(medium dense to very 

. 
S2 26 SM dense) . 

. 
5- S3 47 39.0 5-

. 
Red-brown fine to coarse sand, little silt, trace fine 

S4 35 SM gravel (wet)( dense) . 
Red-brown fine to coarse sand, little to some silt, little . S5 90 fine to coarse gravel, occasional cobbles and 

. 
10- boulders (wet)(very dense) 10-

. S6 130 . 

. . 

. S7 96 
. 

15- sa 100/5" SM 15-
. 

. 
. 

20- 20-
. S9 100/4" 

-driller noted cobbles @ 21 '-6" 

. 
. 

25- Boring completed @ 22' 25-

Groundwater encountered @ 6' . 

. 
30- 30-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: TypisUDate: kUmh 3/12 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
2. INDICATES THE NUMBER OF BLOWS TO LITTLE 1 0 - 20% 
ADVANCE A 2" OD SAMPLER A DISTANCE SOME 20-35% 
OF 121NCHES USING A 140 POUND AND OVER35% 
WEIGHT FALLING 30 INCHES Sheet: 1 of 1 PLATE: 4-109 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. S-12 

COMPLETION DATE: 3/15/12 SURFACE ELEVATION: +1,352 ft (±) WATER LEVEL: 6' 
JOB NUMBER: 8979-001 *1 D READING DATE: 3/15/12 

~ ~ !z ;i 

~ ~ 
DESCRIPTION 0 ffl (.) 

::::E w I= Ill w IX: w :J (.!) ...J 

~ 
...J :J 1- ~ 

0 :r:: 
t1. ...J II) li:: :::E ~ 

Ill IX: ::::E w < 5 0 >- w 
0 Ill z :::E (.) Ill 0 

51 4 
2" Topsoil and pine needles ...... 
Brown to dark brown fine to coarse sand, little silt, -

SM trace fine to coarse gravel (moist)(loose to very 
52 50/4" dense) 

- - driller notes cobbles @ 3' . 
5- 53 56 39.0 Red-brown fine to coarse sand, and silt, trace fine 5-

- SM 
gravel (wet)(very dense) 

- 54 66 -

- 55 158/10" 
Gray and red-brown fine to coarse sand, some silt, 
some fine to coarse gravel, occasional to frequent 

10- cobbles and boulders (moist)(very dense) 10-

56 100/4'' 

-
- 57 100/4" 

SM 

15- 15-

- -

- . 
. 

20- sa 100/1" 20-

- . 

- . 
25- Boring completed @ 20'-1" 25-

Groundwater encountered @ 6' 
. 
. 

30- 30-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: TypisUDate: kUmh 3/12 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0-10% 
2. INDICATES THE NUMBER OF BLOWS TO LITTLE 1 0 - 20% 
ADVANCE A 2" OD SAMPLER A DISTANCE SOME 20-35% 
OF 121NCHES USING A 140 POUND AND OVER35% 
WEIGHT FALLING 30 INCHES Sheet: 1 of 1 PLATE:4-110 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. S-13 

COMPLETION DATE: 3/15/12 
JOB NUMBER: 8979-001 *1 D 

SURFACE ELEVATION: +1,352 ft (±) WATER LEVEL: 12' 
READING DATE: 3/15/12 

1/) w w 
:I: ...I ::1 

li:: a.. ...I 

::::E ~ w < c 1/) z 
. S1 4 
. 

S2 70 

5- S3 55 

S4 56 
. 

S5 69 

10-
S6 75 

S7 104 

15- sa 100/3" 
. 

. 

~ ~ ~ z z w ~ ~ !3 u :I w I= ex: 
::1 t!) 
~ ;!;; 
1/) ex: 
~ 0 

u 

DESCRIPTION 

4" Topsoil 

SM Red-brown fine to coarse sand, some silt, trace fine 
.,__M_L--1..' ora vel ( moist)(loose) / 

SM 

\
Red-brown clayey silt, and fine to medium sand, trace 1 
fine to coarse gravel (wet)(hard) I 
Red-brown fine to coarse sand, some to and silt, 
some fine to coarse gravel (moist to wet)(very dense) 

-grading with frequent cobbles and boulders 

. 

. 

5-
. 

. 
10-

. 

. 

. 

. 
15-

-
. 

20- ~----+-------------------------------------~20-

. 
. 
. 

25-
. 

. 

. 
30-

NOTES FOR COLUMNS; 
1. SAMPLE AT AVERAGE SAMPLING DEPTH 
2. INDICATES THE NUMBER OF BLOWS TO 
ADVANCE A 2" OD SAMPLER A DISTANCE 
OF 12 INCHES USING A 140 POUND 
WEIGHT FALLING 30 INCHES 

Boring completed @ 20' 

Groundwater encountered @ 12' 

. 

25-
. 
. 

. 
30-

SOIL DESCRIPTION MODIFIERS: Typist/Date: ktlmh 3/12 
TRACE 0-10% 
LITTLE 10 - 20% 
SOME 20-35% 
AND OVER35% 

Sheet: 1 of 1 PLATE: 4-111 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. S-14 

COMPLETION DATE: 3/16/12 SURFACE ELEVATION: +1,352 ft (±) WATER LEVEL:* 
JOB NUMBER: 8979-001*1D READING DATE: 3/16/12 

~ ~ !z z 
~ ~ 

DESCRIPTION 0 ffl (.) :I w i= ffl w 0:: 
::> (!) ..J 

~ 
..J ::> 1- z 0 :X: 
D.. 

~ U) 0: ID t:: :I 
~ 

:I w < 0 >- w c U) z (.) U) c 

51 28 
3" Topsoil ..,. . 

\FILL - Fine to coarse gravel, and fine to coarse sand, / 
. 

. 
trace silt 

. 
. 52 66 Red-brown fine to coarse sand, some silt, little fine . 

gravel (moist)(very dense) . 
5- 53 59 25.7 5-
. . 
. 54 159/11" 
. SM . 
. 55 81 . 

10- 10-
. 56 112 . 

. 
57 100/4'' 

. . 
15- ..sa. 50/0" 15-

6 NQ ROCK CORE RUN NO. 1: 15' to 20' 
CORE 

2 REC = 97% 
. 

. RUN RQD= 77% . 
NO.1 

3 Red-brown good quality, closely jointed siltstone, 
3 grading to sandstone @ 16' . 
3 

20- - 20-

. 
. . 

25- Boring completed @ 20' 25-
. *Groundwater not encountered . 

. . 

. . 
30- 30-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: Typist/Date: kt/mh 3/12 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0 - 10% 
2. INDICATES THE NUMBER OF BLOWS TO UTILE 1 0 - 20% 
ADVANCE A 2" OD SAMPLER A DISTANCE SOME 20 - 35% 
OF 121NCHES USING A 140 POUND AND OVER 35% 
WEIGHT FALLING 30 INCHES Sheet: 1 of 1 PLATE: 4-112 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. S-15 

COMPLETION DATE: 3/16/12 SURFACE ELEVATION: +1,355 ft (±) WATER LEVEL: 
JOB NUMBER: 8979-001 *1 D READING DATE: 3/16/12 

~ ~ f-z z w ! !z DESCRIPTION 0 13 (.) 
::::E w I= (/) w 0:: w ::> (!) 5 

~ 
...I ::> f- z J: 
fl. ~ (/) a: §! ti:: ::E 5 w < 0 > w 

c (/) z ::E (.) (/) c 

S1 11 
3" T O_Q_SOil 

""""' . 
\.FILL- Brown-dark gray fine to coarse sand, some silt,/ 

. 
little fine gravel -

S2 59 Gray to red-brown fine to coarse sand, some silt, . 
. some fine to coarse gravel, occasional cobbles and . 

5- S3 83 boulders (moist)(very dense) 5-
. 

. S4 100/5" 

SM . 
S5 100/5" . 

10-
- driller notes cobbles @ 1 0'-6" 

10-
. S6 75/2" . 

. 
. 

S7 100/5" -possible bedrock@ 14'-5" . 
15- 15-

. 
. 

. 
20- 20-

. Boring completed@ 14'-5" -
-

-
25- 25-

-
. 
. . 

. 
30- 30-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: TypisUDate: kUmh 3/12 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0- 10% 
2. INDICATES THE NUMBER OF BLOWS TO LITTLE 10 - 20% 
ADVANCE A 2" OD SAMPLER A DISTANCE SOME 20-35% 
OF 121NCHES USING A 140 POUND AND OVER 35% 
WEIGHT FALLING 30 INCHES Sheet: 1 of 1 PLATE: 4-113 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LOG OF BORING 
BORING NO. S-16 

COMPLETION DATE: 3/16/12 SURFACE ELEVATION: +1,344 ft (±) WATER LEVEL: 7'-6" 
JOB NUMBER: 8979-001*1 D READING DATE: 3/16/12 

l t 
!Z ..... z 
~ ! 

DESCRIPTION 0 fa (.) :::E 
rn UJ I= 

UJ a: UJ ::1 ~ 
-I 

:I: -I ::1 1- 0 
~ 1- D.. -I ID 

D.. :::E < rn 0:: :::E 
UJ < >, 5 0 >- UJ 
0 rn z ::I! (.) rn 0 

S1 41 
3" Gravel pavement ,.. 
Red-brown fine to coarse sand, little to some silt, . 
some fine to coarse gravel, occasional cobbles and 

S2 78 boulders (moist to wet)(medium dense to very dense) 
. 

5- S3 37 5-

. S4 32 10 . 

S5 40 

10- SM 10-

S6 192/11'' 
. 

- S7 28 . 

15- sa 66 15-
. 

- . 
. 

20- - 20-

·CORE 
6 NQ ROCK CORE RUN NO. 1: 20' to 25' 

REC = 90% 
. 

3 
RUN 

3 
RQD = 83% 

N0.1 Light green-gray good quality, medium jointed, coarse 
4 grained sandstone, and conglomerate - . 

25-
4 

25--
. Boring completed @ 25' . 
. Groundwater encountered @ 7'-6" 

30- 30-

NOTES FOR COLUMNS: SOIL DESCRIPTION MODIFIERS: Typist/Date: kt/mh 3/12 
1. SAMPLE AT AVERAGE SAMPLING DEPTH TRACE 0 - 10% 
2. INDICATES THE NUMBER OF BLOWS TO UTILE 10-20% 
ADVANCE A 2" OD SAMPLER A DISTANCE SOME 20-35% 
OF 12 INCHES USING A 140 POUND AND OVER35% 
W EIGHT FALLING 30 INCHES Sheet: 1 of 1 PLATE: 4-114 

MELICK-TULLY AND ASSOCIATES, P.C. 
Geotechnical Engineers and Environmental Consultants 



LEITER TYPICAL 
MAJOR DIVISIONS SYMBOL DESCRIPTIONS 

CLEAN Well-graded gravels, gravel· 

GRAVEL& GRAVELS GW sand mixtures, little or no 
fines. 

GRAVELLY 
SOILS (Little r no .fines} 

G,P 
Poorly-graded gravels, gravel· 
sand mi>.1ures, little Of no fines 

More th~n 50% of GRAVELS WITII Silty grkvcls, gravel-sand-silt· 

COARSE coarse fraction FINES GM rnil\1ures. 
RETAINED on No.4 Sieve 

GRAINED (App,r"ia,blc amount Clayey wavcls, gravci·W'Id· 

SOILS of{ines} GC c.lay mixtu~. 

CLEAN SAND WciJ-gr,:u:led .ands, gravelly 

SAND AND sw sands, Httle-orno fines. 

More than. SO% SANDYSOU.S {Little or no fines) Poorly.graded sand!, gravelly 
ofntllterial SP sa11!1s; little or oo fanes. 

b LARGER. than 
No. '200 Sieve More-than SO~ of SANDS WITH SifLy s:Ulds, sand·silt mixtures 

co.usc fnaction FINES SM 
PASSINO a No. 4 Sieve 

(Appreciable-amount se Clayey sands, sand-thly 
of lines) mixwres. 

[norganie -$ills and very line 

ML sands, rock Jlour, silty or 
clt~ycy fine sands or clayey 
'Silts with sli&}1~p l asticity. 

F:lN~ GRAINED SILTS AND CLAYS Liquid:limit lnorg41nic cl;1ys of low to 

SOILS LESS~h:ln S~ CL medium plasticity, gravelly 
clays, sandy clays. silty clays, 
lean clays. 
Organic silts and organic silty 

Mote.than ~o% of OL clays of low plasticity. 
materi~l 

is SMAt.t:'eR_Ii,an No. ·lno_rganic sills, micaceous <lr 
2'00 Sieve. MH dintomaccous fine sand or silly 

Liquid limit soil~ .. 

SILTS AND CLAYS GREJI.TER 
CH ihl!!l so 

lnoq:anic clays of high 
p,lasticity, faldays, 

OH 
Organic clays of medium to 
h1!'.h plasticity, organic silts. 

1-ITGHL Y ORGANIC SOILS PT 
P~ hll!llus, swamp 10ils wilh 
"high O(ganic contents 

NOTE: DUAL SYMBOLS ARE USED 10 floiDICATE BORDERLINE SOIL C.USSJF/CATJONS. 

GRADATION* COMPACJ'NESS" CONSISTENCY* 
JOnd andloriDvcl clay and(or s_ilt 

Rang~ of Shearing Strength in 
%.Fin« by Weight Rch'ltivc Density Pounds I)Cf Square Foot 

Trace 0%to 10% Loose Oo/o to-40% Very Sol\ IC$5 than 250 
Little IO%to 20% Medium Dense 40% lo 70% Soft 250.to500 
Soma 20% to 35% Dense 70% to.90% M~dium :SOOto 1000 
And 35%to .50% Very Dcrn;c 90%10100% Stiff 1000 to ;zooo 

VCT'JStiff :2000 to'IOOO 
Hard Greater than '1000 

•Vallle!S are from laboratory or field IIW data, where applica/)le. When. n.o testing was performed, value$ a;e estimated. 

UNIFIED SOIL CLASSIFICATION SYSTEM 
SOIL CLASSIFICATION CHART 

I MELICK-TULLY AND ASSOCIATES' P.C. PLATE 5 



Gradation Curve(s) 
.. ~ ' c: 0 0 0 

£ s ,£ ~ c .S .~ ~ 
~ 

0 0 0 0 0 0 '<t 0 

<Q C') ~ ~ ~- ~ li: ~ ~ ~ ~ i ~ ~ ~ 
100 I ~ I 

I"Nu 
~ I I I 

I I I ~I I I I I I 
I I I \J. I I ~ I ~ I I I I I 

90 I ~ I ~~ ""c I I 
I I I ~I ~ I ~ I I I I 
I I I I I ~ 1\ I I I I 

80 I I I ~ r\' ~ 
I 

I I I I I I I ,I ~b I I I I 
I I I I I I I ~ I I I I I 

70 I I I 1\ ~ 
I N I I I I I I I 1\ I I 

o= I I I I I I I I ~ I I I 
w 60 I I I 

""" 
,~ I I z I I I I I I I I ~ I I I I u. 
.... ~ 1- I I I I I I I I I '-~ I I I 

z 50 

I I 
: I ~' ~ ~ 

w I (.) I I I I I I 
o= I I I I I I I I I I w 40 a.. 

: 
I I I ~ 

I I I I I I I I I I I 
I I I I I I I I I I I I I I 

30 

: 
I I I I 

I I I I I I I I I I I I I 
I I I I I I I I I 1, I I I I 

20 I I : 
I I 

I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

10 I I I I I I 
I I I I I I I I I I I I I I 

0 I I I I I I I I I I I I I I 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE- mm. 

%Cobbles 
%Gravel %Sand 

%Fines 
Coarse Fine Coarse Medium Fine 

0 0.0 0.0 7.5 5.0 10.1 12.2 65.2 
D 0.0 0.0 13.2 15.5 18.0 17.3 36.0 
t;. 0.0 0.0 13.3 18.8 10.3 14.6 43.0 
0 0.0 14.6 12.9 11.2 12.3 14.4 34.6 
'V 0.0 0.0 0.1 0.5 14.1 26.5 58.8 

SOIL DATA 
SYMBOL SOURCE SAMPLE DEPTH Material Description uses 

NO. (ft.) 

0 TP-1 S-1 2 Silt, some flne to coarse Sand, trace flne Gravel. (MC=21.4%) ML 

D TP-2 S-2 4 Fine to coarse Sand, and Silt, little flne Gravel. (MC=18.9%) SM 

!::, TP-3 S-1 2 Fine to coarse Sand, and Silt, little fme Gravel. (MC=25.3%) SM 

0 TP-4 S-1 2 Fine to coarse Sand, some Silt, some f-c Gravel. (MC=19.2%) SM 

'V TP-5 S-1 1 Silt, and fme to medium Sand. (MC=19.1 %) ML 

Melick-Tully & Associates, P .C. Client: Concord Resort Development 

Project: Proposed Roadway, Thompson, NY 

South Bound Brook, NJ Proiect No.: 8979-004 Plate 6A 



Gradation Curve(s) 
.£ . c 0 0 0 

£ .~ ~~ 
.E E -~ ~ 

~ 
0 0 0 0 0 0 ... 0 

"' ~ ~ ~ (ts ~ N ~ ~ i u; i ~ CD "" 100 I 
~ 

,_ f\1 I I I 
I I I I I I I I I I 
I I I \I I I I I I I I 

90 I 

~ I :~ I I I 
I I I ~~ I I I I I I 
I I I I ~ I I ~ I I I I I I 

80 I I "1 

~ 
I I 

I I I I I~' 'I ~ 
I I I I I I 

I I I I I K I I . I I I I 
70 I I 

~I ""' I I I 
I I I I I '~ \ 1'\z 

I I I I I 
0:::: I I I I I I I I ,, I I I I 
w 60 I I I ' "'-... ~, I I z 
u::: I I I I I I I '~ 1\ I I I I 
1- I I I I I I I 1 I I I I I I 
z 50 

l : I l I "~ ............. ~ ~ iJ w 
I I I I (,) 

'-......_ I '~ \ 0:::: I I I I I I I I I\. I I w 40 c.. 
: : I : ... ~ ' ~ I"' 

I I I I I 

' ~: I I I I I I I I I I I I 
30 I I I i' I~ I I I I I I I I I I ~ I I I I I I I I I I I I 
20 

: 
I I I I 

I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

10 I I I I I 
I I I I I I I I I I I I I I 

0 I I I I I I I I I I I I I I 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%Cobbles 
%Gravel %Sand 

%Fines 
Coarse Fine Coarse Medium Fine 

0 0.0 18.2 17.1 13.5 9.7 15.7 25.8 
D 0.0 0.0 17.4 8.8 15.9 22.9 35.0 
{:, 0.0 0.0 14.8 11.9 15.7 20.8 36.8 
0 0.0 19.4 27.7 8.6 9.5 15.6 19.2 
'V 0.0 1.7 26.1 11.6 13.1 20.9 26.6 

SOIL DATA 
SYMBOL SOURCE 

SAMPLE DEPTH 
Material Description uses NO. (ft.) 

0 TP-7 S-2 4 Fine to coarse Sand, and f-c Gravel, some Silt. (MC=7.7%) SM 

D TP-8 S-2 6 Fine to coarse Sand, and Silt, little fine Gravel. (MC=9.2%) SM 

{:, TP-9 S-2 8 Fine to coarse Sand, and Silt, little fine Gravel. (MC=8.7%) SM 

0 TP-10 S-1 2.5 Fine to coarse Gravel, some f-c Sand, little Silt. (MC=5.3%) GM 

'V TP-17 S-1 2 Fine to coarse Sand, some Silt, some f-c Gravel. (MC=7.7%) SM 

Melick-Tully & Associates, P.C. Client: Concord Resort Development 

Project: Proposed Roadway, Thompson, NY 

South Bound Brook, NJ Project No.: 8979-004 Plate 6B 



Gradation Curve(s) 
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: I I I I 
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I 1 I I I I I I I I I I I I 

20 I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

10 I 
: 

I : 
I 

I I I I I I I I I I I I 
0 I I I I I I I I I I I I I I 

100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%Cobbles 
%Gravel %Sand 

%Fines 
Coarse Fine ~oarse Medium Fine 

0 0.0 1.9 13.3 8.7 15.4 20.5 40.2 
0 0.0 2.5 14.8 10.0 14.2 24.8 33.7 
/:;. 0.0 0.0 19.3 8.6 18.0 25.2 28.9 
0 0.0 6.9 13.9 5.2 14.7 20.3 39.0 

" 0.0 5.1 23.9 5.6 13.5 23.9 28.0 

SOIL DATA 
SYMBOL SOURCE 

SAMPLE DEPTH Material Description uses NO. (ft.) 

0 TP-30 Bulk 2.5 Fine to coarse Sand, and Silt, little f-c Gravel. SM 

0 TP-35 S-2 3 Fine to coarse Sand, some Silt, little f-c Gravel. (MC=11.0%) SM 

/:;. TP-49 S-3 3.5 Fine to coarse Sand, some Silt, little fine Gravel. (MC=11.5%) SM 

0 TP-49 Bulk 3.5 Fine to coarse Sand, and Silt, some f-c Gravel. SM 

" TP-50 S-2 2.5 Fine to coarse Sand, some Silt, some f-c Gravel. (MC=11.9%) SM 

Melick-Tully & Associates, P .C. Client: Concord Resort Development 

Project: Proposed Roadway, Thompson, NY 

South Bound Brook, NJ Project No.: 8979-004 Plate 6C 



Gradation Curve(s) 
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GRAIN SIZE- mm . 

%Cobbles 
%Gravel %Sand 

%Fines 
Coarse Fine Coarse Medium Fine 

0 0.0 0.0 12.7 15.0 12.7 23.4 36.2 
0 0.0 10.2 19.9 7.6 15.1 19.1 28.1 
/::, 0.0 4.9 17.7 7.2 17.1 25.8 27.3 
0 0.0 6.3 12.9 5.2 16.6 24.2 34.8 

SOIL DATA 
SYMBOL SOURCE 

SAMPLE DEPTH Material Description uses 
NO. (ft.) 

0 TP-54 S-2 4 Fine to coarse Sand, and Silt, little fme Gravel. (MC=12.7%) SM 

0 TP-60 S-3 8 Fine to coarse Sand, some Silt, some f-c Gravel. (MC=7.0%) SM 

/::, TP-61 S-3 10.5 Fine to coarse Sand, some Silt, some f-c Gravel. (MC=7.4%) SM 

0 TP-86 S-2 2.0 Fine to coarse Sand, and Silt, little f-c Gravel. SM 

Melick-Tully & Associates, P .C. Client: Concord Resort Development 

Project: Proposed Roadway, Thompson, NY 

South Bound Brook, NJ Project No.: 8979-004 Plate 6D 



Notes: 

Test 
Pit 

1 
2 
3 
4 
5 
6 
10 
11 
13 
14 
15 
15 
17 
17 
35 
35 
36 
37 
49 
50 
51 
54 
55 
60 
61 
69 
70 
73 
74 
82 
82 
83 
87 
88 

SUMMARY OF INFILTRATION TEST RESULTS 
Thompson, New York 

EPT Concord Resort Development 

Approximate Observed 
Surface Approximate Test Infiltration Rate 

Elevation (ft) Depth (ft) (inlhr) 

1,366 2 2.25 
1,368 4 14 
1,364 1 2.25 
1,366 2.5 (1) 
1,350 2 (1) 

1,350 2 (I) 
1,350 3.5 2.5 
1,350 3.25 14 

1,348.5 3 4.25 
1,348 2 12 
1,441 2.5 17.5 
1,441 5.5 28 (2)_ 
1,443 2 10.5 
1,443 5.5 (1) 

1,426 2.5 8 
1,426 2.5 14 
1,431 5 (1) 

1,382 6 (1) 

1,387.5 3 10 
1,374 4 10 
1,376 8.5 23 
1,378 2.5 23 
1,381 10 11 (2) 

1,395.5 10.5 8 
1,395.5 13 6 
1,374 4.5 6.5 

1,372.5 9 50 (2) 
1,386 3 5.75 

1,389.5 3.5 (1) 

1,379 4.5 9 
1,379 10 9 
1,385 5.5 45 (2) 

1,407.5 3 (1) 

1,403 2 (1) 

(1) Presoak did not drain after 24 hours 
(2) Percolation test run as approved by AKRF, results are minutes/inches 

I MELICK-TULLY AND ASSOCIATES, P.C. 

Job No. 8979-004*1D 
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APPENDIX 



APPENDIX 

Limitations 

A. Subsurface Information 

Locations: The locations of the explorations were approximately determined by tape 
measurement from plans prepared by AKRF Engineering entitled "Geotechnical Soil 
Evaluation" dated October 8, 2012 and/or revised December 19, 2012. Elevations of the 
explorations were approximately determined by interpolation between contours shown on 
topographic plans provided to us by the site engineer. The locations and elevations of the 
explorations should be considered accurate only to the degree implied by the method 
used. 

Interface of Strata: The stratification lines shown on the individual logs of the subsurface 
explorations represent the approximate boundaries between soil types, and the transitions 
may be gradual. 

Field Logs/Final Logs: A field log was prepared for each exploration by a member of our 
staff. The field log contains factual information and interpretation of the soil conditions 
between samples. Our recommendations are based on the final logs as shown in this 
report and the information contained therein, and not on the field logs. The final logs 
represent our interpretation of the contents of the field logs, and the results of the 
laboratory observations and/or tests of the field samples. 

Water Levels: Water level readings have been made in the explorations at times and 
under conditions stated on the individual logs. These data have been reviewed and 
interpretations made in the text of this report. However, it must be noted that fluctuations 
in the level of the groundwater will occur due to variations in rainfall, temperature, and 
other factors. 

Pollution/Contamination: Unless specifically indicated to the contrary in this report, the 
scope of our services was limited only to investigation and evaluation of the geotechnical 
engineering aspects of the site conditions, and did not include any consideration of 
potential site pollution or contamination resulting from the presence of chemicals, metals, 
radioactive elements, etc. This report offers no facts or opinions related to potential 
pollution/contamination ofthe site. 

Environmental Considerations: Unless specifically indicated to the contrary in this 
report, this report does not address environmental considerations which may affect the 
site development, e.g., wetlands determinations, flora and fauna, wildlife, etc. The 
conclusions and recommendations of this report are not intended to supersede any 
environmental conditions which should be reflected in the site planning. 



B. Applicability of Report 

This report has been prepared in accordance with generally accepted soils and foundation 
engineering practices for the exclusive use of AKRF for specific application to the design 
of the proposed project. No other warranty, expressed or implied, is made. 

This report may be referred to in the project specifications for general information 
purposes only, but should not be used as the technical specifications for the work, as it 
was prepared for design purposes exclusively. 

C. Reinterpretation of Recommendations 

Change in Location or Nature of Facilities: In the event that any changes in the nature, 
design or location of the facilities are planned, the conclusions and recommendations 
contained in this report shall not be considered valid unless the changes are reviewed and 
conclusions of this report modified or verified in writing. 

Changed Conditions During Construction: The analyses and recommendations submitted 
in this report are based in part upon the data obtained from 14 widely-spaced test borings 
and 99 test pit excavations performed for this study. The nature and extent of variations 
between the explorations may not become evident until construction. If variations then 
appear evident, it will be necessary to reevaluate the recommendations of this report. 

Changes in State-of-the-Art: The conclusions and recommendations contained in this 
report are based upon the applicable standards of our profession at the time this report 
was prepared. 

D. Use of Report by Prospective Bidders 

This soil and foundation engineering report was prepared for the project by Melick-Tully 
and Associates, P.C. for design purposes and may not be sufficient to prepare an accurate 
bid. Contractors utilizing the information in the report should do so with the express 
understanding that its scope was developed to address design considerations. Prospective 
bidders should obtain the owner's permission to perform whatever additional explorations 
or data gathering they deem necessary to prepare their bid accurately. 

E. Construction Observation 

We recommend that Melick-Tully and Associates, P.C. be retained to provide on-site 
soils engineering services during the earthwork construction and foundation phases of the 
work. This is to observe compliance with the design concepts and to allow changes in the 
event that subsurface conditions differ from those anticipated prior to the start of 
construction. 
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EXISTING CONDITIONS
PLAN
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REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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SCALE: 1" = 40'
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MATCHLINE - SEE TILE 11
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C-210

EXISTING CONDITIONS
PLAN

TILE 10

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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SCALE: 1" = 40'

0 20 40 80

MATCHLINE - SEE TILE 12

MATCHLINE - SEE TILE 10
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C-211

EXISTING CONDITIONS
PLAN

TILE 11

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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SCALE: 1" = 40'
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MATCHLINE - SEE TILE 11
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MATCHLINE - SEE TILE 13

C-212

EXISTING CONDITIONS
PLAN

TILE 12

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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MASTER PLANNER /
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SCALE: 1" = 40'

0 20 40 80

MATCHLINE - SEE TILE 12

C-213

EXISTING CONDITIONS
PLAN

TILE 13

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.

1"=40' 01/30/13

MASTER PLANNER /
LANDSCAPE ARCHITECT

KEY PLAN
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SCALE: 1" = 40'
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C-214

EXISTING CONDITIONS
PLAN

TILE 14

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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SCALE: 1" = 40'
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C-215

EXISTING CONDITIONS
PLAN

TILE 15

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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SCALE: 1" = 40'

0 20 40 80 C-216

EXISTING CONDITIONS
PLAN

TILE 16

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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SCALE: 1" = 40'

0 20 40 80 C-217

EXISTING CONDITIONS
PLAN

TILE 17

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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C-501
SCALE: 1" = 40'

0 20 40 80

GRADING, PAVING AND
DRAINAGE PLAN

TILE 1

MATCHLINE - SEE TILE 2

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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SCALE: 1" = 40'
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MATCHLINE - SEE TILE 1

C-502

GRADING, PAVING AND
DRAINAGE PLAN

TILE 2

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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C-503

GRADING, PAVING AND
DRAINAGE PLAN

TILE 3

MATCHLINE - SEE TILE 5

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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SCALE: 1" = 40'
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GRADING, PAVING AND
DRAINAGE PLAN

TILE 4

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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SCALE: 1" = 40'
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MATCHLINE - SEE TILE 3 C-505

GRADING, PAVING AND
DRAINAGE PLAN

TILE 5

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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LANDSCAPE ARCHITECT

KEY PLAN

1

23

5 4

7

8 9

6

17

10

11

12

13

141516

NYSDEC SWPPP SUBMISSION
NOT FOR CONSTRUCTION



SCALE: 1" = 40'
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MATCHLINE - SEE TILE 7

MATCHLINE - SEE TILE 5

C-506

GRADING, PAVING AND
DRAINAGE PLAN

TILE 6

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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SCALE: 1" = 40'
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MATCHLINE - SEE TILE 8

MATCHLINE - SEE TILE 6

C-507

GRADING, PAVING AND
DRAINAGE PLAN

TILE 7

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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KEY PLAN
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GRADING, PAVING AND
DRAINAGE PLAN

TILE 8

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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GRADING, PAVING AND
DRAINAGE PLAN

TILE 9

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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SCALE: 1" = 40'
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GRADING, PAVING AND
DRAINAGE PLAN

TILE 10

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.

1"=40' 01/30/13

MASTER PLANNER /
LANDSCAPE ARCHITECT

KEY PLAN

1

23

5 4

7

8 9

6

17

10

11

12

13

141516

NYSDEC SWPPP SUBMISSION
NOT FOR CONSTRUCTION



SCALE: 1" = 40'
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MATCHLINE - SEE TILE 12

MATCHLINE - SEE TILE 10 C-511

GRADING, PAVING AND
DRAINAGE PLAN

TILE 11

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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SCALE: 1" = 40'
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MATCHLINE - SEE TILE 13

C-512

GRADING, PAVING AND
DRAINAGE PLAN

TILE 12

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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SCALE: 1" = 40'
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MATCHLINE - SEE TILE 12

C-513

GRADING, PAVING AND
DRAINAGE PLAN

TILE 13

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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C-514

GRADING, PAVING AND
DRAINAGE PLAN

TILE 14

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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SCALE: 1" = 40'
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C-515

GRADING, PAVING AND
DRAINAGE PLAN

TILE 15

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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SCALE: 1" = 40'
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GRADING, PAVING AND
DRAINAGE PLAN

TILE 16
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DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.

1"=40' 01/30/13
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KEY PLAN
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SCALE: 1" = 40'
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GRADING, PAVING AND
DRAINAGE PLAN

TILE 17
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DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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C-701SCALE: 1" = 40'

0 20 40 80

EROSION AND SEDIMENT
CONTROL PLAN
TILE 1

MATCHLINE - SEE TILE 2

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.

1"=40' 01/30/13

MASTER PLANNER /
LANDSCAPE ARCHITECT

KEY PLAN
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SCALE: 1" = 40'

0 20 40 80

M
A

T
C

H
LI

N
E

 -
 S

E
E

 T
IL

E
 3

MATCHLINE - SEE TILE 1

C-702

EROSION AND SEDIMENT
CONTROL PLAN
TILE 2

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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MASTER PLANNER /
LANDSCAPE ARCHITECT

KEY PLAN
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SCALE: 1" = 40'
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MATCHLINE - SEE TILE 4

C-703

EROSION AND SEDIMENT
CONTROL PLAN
TILE 3

MATCHLINE - SEE TILE 5

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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SCALE: 1" = 40'

0 20 40 80

M
A

T
C

H
LI

N
E

 -
 S

E
E

 T
IL

E
 5

MATCHLINE - SEE TILE 3 C-704

EROSION AND SEDIMENT
CONTROL PLAN
TILE 4

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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SCALE: 1" = 40'
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MATCHLINE - SEE TILE 6

MATCHLINE - SEE TILE 3 C-705

EROSION AND SEDIMENT
CONTROL PLAN
TILE 5

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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SCALE: 1" = 40'
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MATCHLINE - SEE TILE 7

MATCHLINE - SEE TILE 5

C-706

EROSION AND SEDIMENT
CONTROL PLAN
TILE 6

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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SCALE: 1" = 40'

0 20 40 80

MATCHLINE - SEE TILE 8

MATCHLINE - SEE TILE 6

C-707

EROSION AND SEDIMENT
CONTROL PLAN
TILE 7

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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SCALE: 1" = 40'
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MATCHLINE - SEE TILE 7 C-708

EROSION AND SEDIMENT
CONTROL PLAN
TILE 8

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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EROSION AND SEDIMENT
CONTROL PLAN
TILE 9

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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SCALE: 1" = 40'
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MATCHLINE - SEE TILE 11
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EROSION AND SEDIMENT
CONTROL PLAN
TILE 10

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.

1"=40' 01/30/13
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SCALE: 1" = 40'

0 20 40 80

MATCHLINE - SEE TILE 12

MATCHLINE - SEE TILE 10 C-711

EROSION AND SEDIMENT
CONTROL PLAN
TILE 11

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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LANDSCAPE ARCHITECT

KEY PLAN
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SCALE: 1" = 40'
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MATCHLINE - SEE TILE 11
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C-712

EROSION AND SEDIMENT
CONTROL PLAN
TILE 12

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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SCALE: 1" = 40'
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MATCHLINE - SEE TILE 12

C-713

EROSION AND SEDIMENT
CONTROL PLAN
TILE 13

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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EROSION AND SEDIMENT
CONTROL PLAN
TILE 14

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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SCALE: 1" = 40'
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EROSION AND SEDIMENT
CONTROL PLAN
TILE 15

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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SCALE: 1" = 40'

0 20 40 80 C-716

EROSION AND SEDIMENT
CONTROL PLAN
TILE 16

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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SCALE: 1" = 40'

0 20 40 80 C-717

EROSION AND SEDIMENT
CONTROL PLAN
TILE 17

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.
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DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.

1"=40' 01/30/13

MASTER PLANNER /
LANDSCAPE ARCHITECT

NYSDEC SWPPP SUBMISSION
NOT FOR CONSTRUCTION

SCHEDULES, SECTIONS
AND PROFILES

C-801

STORM DRAINAGE
SCHEDULE I



DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.

1"=40' 01/30/13

MASTER PLANNER /
LANDSCAPE ARCHITECT

NYSDEC SWPPP SUBMISSION
NOT FOR CONSTRUCTION

SCHEDULES, SECTIONS
AND PROFILES

C-802

STORM DRAINAGE
SCHEDULE II



SCHEDULES, SECTIONS
AND PROFILES

C-803

STORM DRAINAGE
SCHEDULE III

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.

1"=40' 01/30/13

MASTER PLANNER /
LANDSCAPE ARCHITECT

NYSDEC SWPPP SUBMISSION
NOT FOR CONSTRUCTION





DETAILS I

C-900

N.T.S.

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.

01/30/13

MASTER PLANNER /
LANDSCAPE ARCHITECT

NYSDEC SWPPP SUBMISSION
NOT FOR CONSTRUCTION



DETAILS II

C-901

N.T.S.

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.

01/30/13

MASTER PLANNER /
LANDSCAPE ARCHITECT

NYSDEC SWPPP SUBMISSION
NOT FOR CONSTRUCTION



DETAILS III

C-902

N.T.S.

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.

01/30/13

MASTER PLANNER /
LANDSCAPE ARCHITECT

NYSDEC SWPPP SUBMISSION
NOT FOR CONSTRUCTION



DETAILS IV

C-903

N.T.S.

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.

01/30/13

MASTER PLANNER /
LANDSCAPE ARCHITECT

NYSDEC SWPPP SUBMISSION
NOT FOR CONSTRUCTION



DETAILS V

C-904

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.

01/30/13

MASTER PLANNER /
LANDSCAPE ARCHITECT

NYSDEC SWPPP SUBMISSION
NOT FOR CONSTRUCTION

N.T.S.



DETAILS VI

C-905

N.T.S.

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.

01/30/13

MASTER PLANNER /
LANDSCAPE ARCHITECT

NYSDEC SWPPP SUBMISSION
NOT FOR CONSTRUCTION



DETAILS VII

C-906

21'-0"
 MAX

TYPICAL WET WELL (NOT BY S&L)

6"

8 3/8"

N.T.S.

PUMP STATION # 1

PUMP STATION # 2

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.

01/30/13

MASTER PLANNER /
LANDSCAPE ARCHITECT

NYSDEC SWPPP SUBMISSION
NOT FOR CONSTRUCTION

TRASH BASKET

21'-0"
MMAMAMAMAMMAMMMMAMAMAMAMAMAMAMAMAMMAMAMMMAMAMAAMAMAMAMAMAMMAMAMAMMAMAMAMAMMMAMMAMAMAMAMMMAMMAMMMMAMAMMAMAMAMMAMMAAAAAAAAAAAAAAX

TYPICAL WET WELL (NOT BYYYY S&S&S&S&S&S&S&S&S&SS&S&SS&S&SSSS&S&S&S&S&SS&S&SSS&S&SS&S&SSS&S&S&S&S&S&S&SS&S&SS&S&SS&S&S&S&&&&&&&&&&&&&&&&&&&&&&&&&&&&L)L)L)LL)L)L)L)L)LL)LL)LLL)LL)L)L)LL)LLLLL)L)L)LL)LL)LLLLL)L)LLLLLL)LLLL)LLL)L)L)LLLLLL)))))))))))))))

6"

8 3/8"

NOTES:

PUMP STATION #1 CONTAINS A DUPLEX PUMPING SYSTEM (TWO IDENTICAL PUMPS) IN
ACCORDANCE WITH REQUIREMENTS OF NYSDEC DESIGN STANDARDS FOR
WASTEWATER TREATMENT WORKS 1988.

PUMPS PROVIDED SHALL MEET THE FOLLOWING CONSISTENT WITH PUMP CURVE
SHOWN ON THIS DRAWING:
a. MOTOR DATA: 20 HORSEPOWER, 900 RPM
b. PUMP MODEL #8D4D 900 RPM AS MANUFACTURED BY SMITH AND LOVELESS INC.
c. POWER REQUIREMENTS: 200 AMP SERVICE AT 240 VOLT, THREE PHASE.
d. OPERATING POINT:  1180 GPM @ 36 FEET TDH.

PUMP STATION WILL BE EQUIPPED WITH A VISUAL ALARM SYSTEM, AND REMOTE
MONITORING.

A PORTABLE GENERATOR MUST BE PURCHASED AND STORED ON-SITE TO BE USED IN
EMERGENCY CASES FOR POWER BACKUP FOR THE PUMP STATIONS.  PROVIDE
INDUSTRIAL DIESEL GENERATOR SET MODEL #SD100 BY GENERAC INDUSTRIAL, OR
EQUIVALENT APPROVED BY ENGINEER.  SEE SHEET NO. C-907 FOR DETAIL.

NOTES:

PUMP STATION #2 CONTAINS A DUPLEX PUMPING SYSTEM (TWO IDENTICAL PUMPS) IN
ACCORDANCE WITH REQUIREMENTS OF NYSDEC DESIGN STANDARDS FOR
WASTEWATER TREATMENT WORKS 1988.

PUMPS PROVIDED SHALL MEET THE FOLLOWING CONSISTENT WITH PUMP CURVE
SHOWN ON THIS DRAWING:
a. MOTOR DATA: 40 HORSEPOWER, 1170RPM
b. PUMP MODEL #8D4D 1170 RPM AS MANUFACTURED BY SMITH AND LOVELESS INC.
c. POWER REQUIREMENTS: 300 AMP SERVICE AT 240 VOLT, THREE PHASE.
d. OPERATING POINT: 1500 GPM @ 59 FEET TDH.

PUMP STATION WILL BE EQUIPPED WITH A VISUAL ALARM SYSTEM, AND REMOTE
MONITORING.

A PORTABLE GENERATOR MUST BE PURCHASED AND STORED ON-SITE TO BE USED IN
EMERGENCY CASES FOR POWER BACKUP FOR THE PUMP STATIONS.  PROVIDE
INDUSTRIAL DIESEL GENERATOR SET MODEL #SD100 BY GENERAC INDUSTRIAL, OR
EQUIVALENT APPROVED BY ENGINEER.  SEE SHEET NO. C-907 FOR DETAIL.

1.

2.

3.

4.

1.

2.

3.

4.



DETAILS VIII

C-907

N.T.S.

GENERATOR DETAIL

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.

01/30/13

MASTER PLANNER /
LANDSCAPE ARCHITECT

NYSDEC SWPPP SUBMISSION
NOT FOR CONSTRUCTION

NOTES:

1. A PORTABLE GENERATOR MUST BE PURCHASE AND STORED ON-SITE TO BE USED
        IN EMERGENCY CASES FOR POWER BACKUP FOR THE PUMPING STATIONS. PROVIDE
        INDUSTRIAL DIESEL GENERATOR SET MODEL #SD100 BY GENERAC INDUSTRIAL,
       100 KW DIESEL GENSET- SITE RATED
       100KW, 6.7L ENGINE WITH UPSIZED 175 KW ALTERNATOR, OR EQUIVALENT APPROVED
        BY ENGINEER

GENERATOR SPECIFICATIONS



DETAILS IX

C-908

DATENo. DESCRIPTION

REVISIONS

APPLICANT

EPT CONCORD II, LLC
909 WALNUT, SUITE 200
KANSAS CITY, MO 64106
(816) 472-1700 (PHONE)
(816) 472-5794 (FAX)

SITE/CIVIL ENGINEER

AKRF ENGINEERING, P.C.
34 SOUTH BROADWAY, SUITE 401
WHITE PLAINS, NY 10601
(914) 949-7336 (PHONE)
(914) 949-7559 (FAX)

PROJECT

EPT CONCORD RESORT
PHASE 1 INFRASTRUCTURE

TOWN OF THOMPSON
NEW YORK

SHEET TITLE

DRAWN BY CHECKED BY

SCALE DATE

SHEET NO.

EB, AC, JS, MH AM

HART HOWERTON
10 EAST 40TH STREET
NEW YORK, NY 10016
(212) 683-5631 (PHONE)
(212) 481-3768 (FAX)

SURVEYOR

CONTRACTORS' LINE & GRADE
SOUTH, LLC
23 NEPPERHAN AVENUE
ELMSFORD, NY 10523
(914) 347-3141 (PHONE)
(914) 347-3120 (FAX)

GEOTECHNICAL CONSULTANT

MELICK-TULLY AND ASSOCIATES, P.C.
117 CANAL ROAD
SOUTH BOUND BROOK, NJ 08880
(732) 356-3400 (PHONE)
(732) 356-9054 (FAX)

NEW YORK STATE EDUCATION LAW 145, SECTION
7209, PROHIBITS ANY INDIVIDUAL FROM ALTERING
THESE DRAWINGS AND/OR ACCOMPANYING
SPECIFICATIONS IN ANY WAY, UNLESS IT IS
UNDER THE DIRECT SUPERVISION OF A LICENSED
PROFESSIONAL ENGINEER. IF ALTERATIONS ARE
MADE, THE ALTERING ENGINEER MUST SIGN,
SEAL, DATE, AND DESCRIBE THE FULL
DESCRIPTION OF THE ALTERATION ON THE
DRAWING AND/OR SPECIFICATIONS.

01/30/13

MASTER PLANNER /
LANDSCAPE ARCHITECT

NYSDEC SWPPP SUBMISSION
NOT FOR CONSTRUCTION

N.T.S.



ISSUEDATENO
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Concord ‐ Phase 1 ‐ Resort Entry Road
Stormwater Pollution Prevention Plan

Table G1.0: Overall Water Quality Volume (WQv) Calculations

Overall DA Number1
P, 90% Rainfall Event 
Number (inches)

I, Percent Impervious 
Cover (%)

Rv, Volumetric Runoff 
Coefficient

Contributing Drainage 
Area (square feet)

Contributing 
Drainage Area 

(acres)

WQv, Water Quality 
Volume (acre‐feet)

WQv, Water Quality 
Volume (cubic feet)

Notes

POND 21A 1.2 37.5 0.39 125,017.20                      2.9 0.11 4,847.79                          All Developed DA's to Pond 21A
POND 21B 1.2 36.6 0.38 111,949.20                      2.6 0.10 4,245.34                        All Developed DA's to Pond 21B
POND 23 1.2 26.2 0.29 151,893.72                      3.5 0.10 4,334.29                        All Developed DA's to Pond 23
POND 24 1.2 23.2 0.26 202,118.40                      4.6 0.12 5,223.55                        All Developed DA's to Pond 24

NO‐POND 25 1.2 24.2 0.27 167,836.68                      3.9 0.10 4,496.18                        All Developed DA's to DP‐25
POND 26 1.2 40.9 0.42 85,159.80                         2.0 0.08 3,562.06                        All Developed DA's to Pond 26
POND28 1.2 52.0 0.52 149,149.44                      3.4 0.18 7,728.63                        All Developed DA's to Pond 28
31D 1.2 58.5 0.58 23,391.72                         0.5 0.03 1,347.90                        Developed DA to DP‐9
21
21C
21D

SW21A
SW21B
SW21C
23
23C
23P

SW23A
SW23B
24
24C
24P
25
25C
25D
26
26C
26D
26E
26F
26G
28F

SW28A
SW28B
SW28C
SW28D
31

SW31
Note: Drainage areas in red are not factored into overall as they are conserved natural areas or direct runoff on pond or biortention areas
1 ‐ Refer to Table G4.0 for breakdown of contributing sub‐drainage‐areas.

Table D1.1: Water Quality Volume (WQv) Calculations with Impervious Area Reductions for Tree Preservation

Overall DA Number
P, 90% Rainfall Event 
Number (inches)

I, Percent Impervious 
Cover (%)2

Rv, Volumetric Runoff 
Coefficient

Contributing Drainage 
Area (square feet)

Contributing 
Drainage Area 

(acres)

WQv, Water Quality 
Volume (acre‐feet)2

WQv, Water Quality 
Volume (cubic feet)3

Notes

POND 21A 1.2 37.5 0.39 125,017.20                      2.9 0.11 4,847.79                          All Developed DA's to Pond 21A
POND 21B 1.2 36.6 0.38 111,949.20                      2.6 0.10 4,245.34                        All Developed DA's to Pond 21B
POND 23 1.2 22.8 0.26 151,893.72                      3.5 0.09 3,879.79                        All Developed DA's to Pond 23
POND 24 1.2 14.4 0.18 202,118.40                      4.6 0.08 3,629.15                        All Developed DA's to Pond 24

NO‐POND 25 1.2 19.1 0.22 167,836.68                      3.9 0.09 3,722.31                        All Developed DA's to DP‐25
POND 26 1.2 39.0 0.40 85,159.80                         2.0 0.08 3,418.15                        All Developed DA's to Pond 26
POND28 1.2 52.0 0.52 149,149.44                      3.4 0.18 7,728.63                        All Developed DA's to Pond 28
31D 1.2 58.5 0.58 23,391.72                         0.5 0.03 1,347.90                        Developed DA to DP‐9

2 ‐ Adjusted impervious cover for tree preservation impervious are reduction. Refer to Table G5.0 for a breakdown of tree canapoy areas within 20‐feet of impervious surfaces in each sub‐drainage‐area.
3 ‐ Adjusted water quality volume for tree preservation impervious are reduction. Refer to Table G5.0 for a breakdown of tree canapoy areas within 20‐feet of impervious surfaces in each sub‐drainage‐area.

DIRECT RUNOFF ON BIORETENTION AREA ( 0% IMPERVIOUS)
DIRECT RUNOFF ON BIORETENTION AREA ( 0% IMPERVIOUS)
DIRECT RUNOFF ON BIORETENTION AREA ( 0% IMPERVIOUS)

UNDISTURBED OFF‐SITE AREA

UNDISTURBED OFF‐SITE AREA
UNDISTURBED OFF‐SITE AREA
UNDISTURBED OFF‐SITE AREA

DIRECT RUNOFF ON POND ( 0% IMPERVIOUS)
DIRECT RUNOFF ON POND ( 0% IMPERVIOUS)

DIRECT RUNOFF ON BIORETENTION AREA ( 0% IMPERVIOUS)
UNDISTURBED OFF‐SITE AREA
UNDISTURBED OFF‐SITE AREA

DIRECT RUNOFF ON POND ( 0% IMPERVIOUS)
DIRECT RUNOFF ON BIORETENTION AREA ( 0% IMPERVIOUS)
DIRECT RUNOFF ON BIORETENTION AREA ( 0% IMPERVIOUS)

UNDISTURBED OFF‐SITE AREA

UNDISTURBED OFF‐SITE AREA
DIRECT RUNOFF ON POND ( 0% IMPERVIOUS)

UNDISTURBED OFF‐SITE AREA
UNDISTURBED OFF‐SITE AREA
UNDISTURBED OFF‐SITE AREA
UNDISTURBED OFF‐SITE AREA
UNDISTURBED OFF‐SITE AREA

UNDISTURBED OFF‐SITE AREA & DIRECT RUNOFF ON POND ( 0% IMPERVIOUS)
UNDISTURBED OFF‐SITE AREA
UNDISTURBED OFF‐SITE AREA
UNDISTURBED OFF‐SITE AREA

DIRECT RUNOFF ON BIORETENTION AREA ( 0% IMPERVIOUS)

DIRECT RUNOFF ON POND ( 0% IMPERVIOUS)
UNDISTURBED OFF‐SITE AREA



Concord ‐ Phase 1 ‐ Resort Entry Road
Stormwater Pollution Prevention Plan

Table G2.0: Green Infrastructure Runoff Reduction Capacity (RRv) Summary
RRv (ft3) RRv ≥ WQv? RRv ‐ WQv (ft3)

POND 21A 464                               464                                    NO (4,384)                          

POND 21B 554                               554                                    NO (3,691)                          

POND 23 1,155                            397                                 1,551                                NO (2,329)                          

POND 24 607                               2,083                                     2,690                                NO (939)                             

NO‐POND 25 1,799                            450                                 2,249                                NO (1,474)                          

POND 26 222                                 222                                    NO (3,196)                          

POND28 1,806                            1,806                                NO (5,922)                          

31D 539                               539                                    NO (809)                             
4 ‐ Refer to Table G6.2
5 ‐ Refer to Table G7.1
6 ‐ Refer to Table G8.0

Table G2.1: Composite Green Infrastructure Runoff Reduction Capacity (RRv) Summary
ΣWQV: 32,819                         

ΣRRV: 10,075                         

ΣRRV ≥  ΣWQV? NO

Table G2.2: Green Infrastructure Minimum Runoff Reduction Summary
`

POND 21A 0.30                              0.033                              1,454                                     NO (991)                      

POND 21B 0.25                              0.025                              1,074                                     NO (521)                      

POND 23 0.30                              0.027                              1,164                                     YES 387                        

POND 24 0.25                              0.021                              903                                        YES 1,786                    

NO‐POND 25 0.30                              0.026                              1,116                                     YES 1,133                    

POND 26 0.30                              0.024                              1,025                                     NO (803)                      

POND28 0.30                              0.053                              2,319                                     NO (512)                      

31D 0.30 0.009                              404                                        YES 135                        

Table G2.3: Composite Green Infrastructure Minimum Runoff Reduction Capacity (RRv) Summary
Σmin.RRv: 9,460                           

ΣRRV: 10,075                         

ΣRRV ≥  ΣWQV? YES

Table G3.0: Stormwater Pond Water Quality Volume (WQv) Summary

Detention Ponds
Potential WQv 

Provided 
(cubic‐feet)

Potential WQv 
Provided 
(acre‐feet)

Contributing DA
WQv Treatment 

Volume
(acre‐feet)

Treatment 
Volume 

Provided?7

Pond 21B 10561 0.24 POND 21A 0.10 YES
Pond 21A 3042 0.07 POND 21B 0.11 NO
Pond 23 8931 0.21 POND 23 0.10 YES
Pond 24 10821 0.25 POND 24 0.12 YES
Pond 26 14978 0.34 POND26 0.08 YES
Pond 28 4285 0.10 POND 28 0.18 NO
7 ‐ Treatment of the WQv in Ponds 21A and 28 is achieved through extended detention

Bioretention Areas4

Overall DA Number

Overall DA Number

S, HSG Specific 
Reduction Factor

minimum RRv 
(acre‐feet) minimum RRv (ft3)

Vegetated Swales5 Porous Pavement6

WQv Treated (cubic‐feet)

RRv ≥ minimum RRv?
RRv ‐ minimum 

RRv (ft3)



Concord ‐ Phase 1 ‐ Resort Entry Road
Stormwater Pollution Prevention Plan

Table G4.0: Overall Drainage Area Breakdowns

Overall DA Number POND 21A
Treatment 
Practice

POND 21B
Treatment 
Practice

POND 23
Treatment 
Practice

POND 24
Treatment 
Practice

NO‐POND 25
Treatment 
Practice

POND 26
Treatment 
Practice

POND 28
Treatment 
Practice

21E‐1 ‐ 21A‐1 23A‐1 24A‐1 25A‐1 26A‐1 28A ‐

21E‐2 ‐ 21B‐1 23A‐2 24B‐1 25A‐2 26B‐1 28B ‐

21E‐3 ‐ 21A‐2 ‐ 23B‐1 24A‐2 25B‐1 26A‐2 28C
21F‐1 ‐ 21B‐2 ‐ 23B‐2 24B‐2 25B‐2 26B‐2 28D
21F‐2 ‐ 23F Bioretention 24A‐3 26A‐3 28E ‐

21F‐2 ‐ 23G 24B‐3 26B‐3 28G
21G 23H 24A‐4 ‐ 28H
21H 24B‐4 ‐ 28I

31A
31B
31C

Design Point
Note: Refer to drainage area figures for a depiction of each sub‐drainage‐area

DP‐1

Bioretention

Bioretention

Bioretention

DP‐21 DP‐23 DP‐24 DP‐25 DP‐26

Bioretention

Porous 
Pavement

Veg. Swale &
Bioretention
Veg. Swale &
Bioretention

Veg. Swale

Veg. Swale

Sub‐Drainage Areas

Bioretention

Bioretention

Veg. Swale &
Bioretention

Veg. Swale

Veg. Swale &
Bioretention



Concord ‐ Phase 1 ‐ Resort Entry Road
Stormwater Pollution Prevention Plan

Table G5.0: Tree Preservation Impervious Coverage Reduction Summary
Overall DA 
Number

Sub‐DA 
Number

Existing Trees w/ Canopies8

within 20‐feet of Roadway
Total Canopy 
Area (sf)

Impervious 
Area 

Reduction (sf)

4152 + 4153 + 4156 + 4157 1220 610
4160 + 4161 647 324

4172 1331 666
4168 1364 682
4254 386 193
4249 386 193

4258 + 4262 1447 724
4268 + 4272 + 4273 + 4278 + 4285 + 4288 + 4289 6617 3309

4391 + 4390 + 4387 + 4386 + 4379 4657 2329
4352 + 4619 723 362

4623 569 285
4671 + 4672 479 240

4690 569 285
4692 504 252
4696 1230 615

4823 + 4825 921 461
4708 + 4713 + 4777 4075 2038

4771 + 4768 + 4767 + 4766 + 4751 + 4764 + 4759 3695 1848
4788 + 4786 + 4785 + 4784 + 4782 + 4781 + 4793 3056 1528

4797 + 4798 1002 501
4979 1134 567

24A‐2
24B‐2

4981 + 4982 + 4983 + 4984 + 4986 + 4988 + 5039 + 5040 + 5041 + 5042 + 
5043 + 5044 + 5045 + 5047 + 5048 + 5049 + 5051 + 5052

9830 4915

5053 + 5054 1372 686
5101 + 5100 + 5099 1383 692

5094 + 5097 2597 1299
5143 + 5141 + 5139 + 5138 3257 1629

5173 710 355
5174 333 167
5178 332 166

5215 + 5213 + 5221 + 5222 + 5224 + 5225 + 5231 8597 4299
5227 283 142
5229 443 222
5235 333 167
5233 444 222

8 ‐ Refer to Landscape Plans for a depictino of existing trees to be preserved and their respective canopy diameters

POND 26

POND 25

POND 24

POND 23
23A‐2
23B‐2
23F

24A‐4
24B‐4

26A‐1
26B‐1

24A‐3
24B‐3

24A‐1
24B‐1

25A
25B



Concord ‐ Phase 1 ‐ Resort Entry Road
Preliminary Stormwater Pollution Prevention Plan

Table G6.0: Bioretention Area Water Quality Volume (WQv) Calculations Table G6.1: Bioretention Areas Required Filter Bed Area Calculations Table G6.2: Bioretention Areas Design Check
Overall DA Number Sub‐DA 

Number
P, 90% 
Rainfall 
Event 

Number 
(inches)

I, Percent 
Impervious 
Cover (%)

Rv, 
Volumetric 
Runoff 

Coefficient

Contributing 
Drainage 

Area (acres)

WQv, Water 
quality 

Volume (acre‐
feet)

WQv, Water 
Quality 

Volume (cubic 
feet)

Bioretention 
Area9

df, Filter Bed 
Depth (ft)

k, Coefficient 
of permeability 
of filter media 

(ft/day)

hf ,Average height 
of water above 
filter bed (ft)

tf , Design 
Filter Bed 
Drain Time 

(days)

Af , Surface 
Area of 
Filter Bed 

(ft²)

Σ Af 
required 

for SUB‐DA 
(ft²)

WQv 
Treatment 
Provided 
(40% 
WQv)

75% WQv 
(cubic 
feet)

Design Af, 
Surface 
Area of 
Filter Bed 

(ft2)

Design 
Ponding 
Volume 
(cubic 
feet)

Filter Bed 
> Af ?

Ponding 
Volume > 
75% WQV 

?

21G 1.2 43.67 0.44 0.33 0.01 640.71 4.0 0.50 0.50 2 570
21H 1.2 46.09 0.46 0.26 0.01 518.33 4.0 0.50 0.50 2 461
21A‐1 1.2 32.27 0.34 0.43 0.01 640.62 1.0 0.50 0.50 2 427
21B‐1 1.2 38.79 0.40 0.43 0.02 744.09 1.0 0.50 0.50 2 496
23B‐1 1.2 25.87 0.28 0.57 0.02 704.71 4.0 0.50 1.00 2 564
23B‐2 1.2 25.91 0.28 0.63 0.02 775.92 4.0 0.50 1.00 2 621
23F 1.2 47.57 0.48 0.21 0.01 429.04 SW23A 4.0 0.50 0.50 2 381 381 172 322 744 329 YES YES
23G 1.2 39.34 0.40 0.27 0.01 478.74 2.0 0.50 0.50 2 383
23H 1.2 35.83 0.37 0.31 0.01 498.10 2.0 0.50 0.50 2 398
24A‐1 1.2 25.71 0.28 0.60 0.02 729.31 2.5 0.50 1.00 2 521
24B‐1 1.2 25.34 0.28 0.65 0.02 788.51 2.5 0.50 1.00 2 563
25A‐1 1.2 23.44 0.26 1.20 0.03 1362.95 2.0 0.50 0.50 2 1090
25A‐2 1.2 32.06 0.34 0.68 0.02 1007.21 2.0 0.50 0.50 2 806
25B‐1 1.2 21.27 0.24 1.23 0.03 1295.66 2.0 0.50 0.50 2 1037
25B‐2 1.2 23.11 0.26 0.74 0.02 831.62 2.0 0.50 0.50 2 665
28C 1.2 100.00 0.95 0.44 0.04 1800.12 4.0 0.50 1.00 2 1440
28D 1.2 100.00 0.95 0.23 0.02 955.92 4.0 0.50 1.00 2 765
28G 1.2 100.00 0.95 0.13 0.01 525.55 4.0 0.50 0.50 2 467
28H 1.2 0.00 0.05 0.13 0.00 27.44 4.0 0.50 0.50 2 24
28I 1.2 100.00 0.95 0.14 0.01 566.93 4.0 0.50 0.50 2 504
31A 1.2 100.00 0.95 0.07 0.01 293.81 4.0 0.50 1.00 2 235
31B 1.2 0.00 0.05 0.07 0.00 15.03 4.0 0.50 1.00 2 12
31C 1.2 100.00 0.95 0.08 0.01 331.06 4.0 0.50 1.00 2 265

‐ 31D 1.2 58.47 0.58 0.54 0.03 1347.90 SW31 4.0 0.50 1.00 2 1078 1078 539 1011 1567 1328 YES YES
9
 ‐ Refer to Green Infrastructure Figure for a depiction of each bioretention area location

POND 28

607

948

851

POND 21 A

POND 21B

POND 23

POND 24

NO‐POND 25

SW21C

BRA‐50

1102

BRA‐53 923 554

869

1110

1030

YES YES

2129 997 YES

1923 879

1185 592

464 YES

YES YES

SW28B 995

SW28C 2205 2515 2197

2545 1169 YES YES

YES YES

YESSW28A 512 256 480 674 537 YES

2067

448 840

SW23B 781 391 733

1367

BRA‐38 YES

YES YES

YES

BRA‐37 1896 YES YES

BRA‐46 1084 1138 1139

YES

1702

1022 3939 1862

972 3650

1039 2399 1118 YES

1718

2068 1680



Concord ‐ Phase 1 ‐ Resort Entry Road
Preliminary Stormwater Pollution Prevention Plan

Table G7.0: Vegetated Swale Water Quality Volume (WQv) Calculations Table G7.1: Vegetated Swale Design Checks
Overall 
DA 

Number

Sub‐DA 
Number

QWQV, 
WQv 

Peak Flow 
(cfs)

Q10, 10‐
Year Peak 
Flow (cfs)

P, 90% 
Rainfall Event 

Number 
(inches)

I, Percent 
Impervious 
Cover (%)

Rv, Volumetric 
Runoff 

Coefficient

Contributing 
Drainage Area 

(acres)

WQv, Water 
quality 

Volume (acre‐
feet)

WQv, Water 
Quality 
Volume 

(cubic feet)

WQv 
Treatment 

Provided (10% 
WQv)

Swale 
Length 
(feet)

HI El. LO El. Swale 
Slope

Swale 
Slope < 
4%

Swale 
Bottom 
Width 
(feet)

Side 
Slope

Swale 
Depth 
(feet)

WQ Flow 
Depth 
(ft)

WQ 
Manning's 
n Value10

WQ 
Velocity 
(fps)

WQ 
Velocity < 
1.0 fps?

WQV 
Retention 
Time (min)

WQv Flow 
Retention > 
5 Minutes?

10‐Year 
Flow 
Depth 
(ft)

10‐Year 
Manning's 
n Value10

10‐Year 
Velocity 
(fps)

10‐Year 
Velocity < 
5.0 fps?

Freeboard 
> 0.5 ft?

23B‐1 0.09 3.05 1.2 25.87 0.28 0.57 0.02 704.71 70.47 150 1389.5 1388.5 0.007 YES 2.00 3 1.50 0.16 0.15 0.21 YES 11.90 YES 0.75 0.075 1.01 YES YES
23B‐2 0.10 3.35 1.2 25.91 0.28 0.63 0.02 775.92 77.59 170 1390.5 1388.5 0.012 YES 2.00 3 1.50 0.15 0.15 0.27 YES 10.49 YES 0.71 0.083 1.15 YES YES
23A‐1 0.12 4.24 1.2 24.90 0.27 0.81 0.02 962.35 96.23 180 1386.5 1384.5 0.011 YES 2.00 3 1.50 0.18 0.15 0.28 YES 10.71 YES 0.83 0.060 1.67 YES YES
23A‐2 0.03 3.30 1.2 12.21 0.16 0.70 0.01 484.75 48.48 150 1386.0 1384.5 0.010 YES 2.00 3 1.50 0.10 0.15 0.20 YES 12.50 YES 0.75 0.075 1.20 YES YES
23G 0.07 1.53 1.2 39.34 0.40 0.31 0.01 540.35 54.03 100 1394.0 1391.8 0.022 YES 2.00 3 1.50 0.10 0.15 0.29 YES 5.75 YES 0.50 0.120 0.89 YES YES
23H 0.08 1.71 1.2 35.83 0.37 0.31 0.01 498.10 49.81 100 1394.5 1392.0 0.025 YES 2.00 3 1.50 0.11 0.15 0.33 YES 5.05 YES 0.54 0.113 1.06 YES YES
25A‐1 0.11 6.02 1.2 23.44 0.26 1.20 0.03 1362.95 136.30 150 1389.0 1388.0 0.007 YES 2.00 3 1.50 0.19 0.15 0.24 YES 10.42 YES 0.92 0.045 1.87 YES YES
25A‐2 0.11 3.61 1.2 32.06 0.34 0.68 0.02 1007.21 100.72 150 1389.0 1388.0 0.007 YES 2.00 3 1.50 0.19 0.15 0.24 YES 10.42 YES 0.83 0.060 1.33 YES YES
25B‐1 0.15 6.31 1.2 21.27 0.24 1.23 0.03 1295.66 129.57 150 1386.0 1384.5 0.010 YES 2.00 3 1.50 0.20 0.15 0.29 YES 8.62 YES 0.92 0.045 2.24 YES YES
25B‐2 0.09 3.79 1.2 23.11 0.26 0.74 0.02 831.62 83.16 150 1385.5 1384.5 0.007 YES 2.00 3 1.50 0.17 0.15 0.22 YES 11.36 YES 0.83 0.060 1.33 YES YES
26A‐1 0.05 2.06 1.2 27.15 0.29 0.41 0.01 529.54 52.95 100 1388.3 1384.5 0.038 YES 2.00 3 1.50 0.08 0.15 0.33 YES 5.05 YES 0.50 0.120 1.17 YES YES
26B‐1 0.06 1.80 1.2 28.41 0.31 0.35 0.01 459.40 45.94 100 1386.5 1383.0 0.035 YES 2.00 3 1.50 0.08 0.15 0.32 YES 5.21 YES 0.50 0.120 1.13 YES YES
26A‐2 0.06 2.66 1.2 26.13 0.29 0.54 0.02 664.58 66.46 200 1380.0 1374.4 0.028 YES 2.00 3 1.50 0.09 0.15 0.31 YES 10.75 YES 0.63 0.098 1.39 YES YES
26B‐2 0.08 2.22 1.2 28.47 0.31 0.43 0.01 566.92 56.69 225 1383.0 1375.1 0.035 YES 2.00 3 1.50 0.10 0.15 0.36 YES 10.42 YES 0.54 0.113 1.25 YES YES

Note: Refer to C‐500 plan series for a depiction of vegetated swale locations. Refer to C‐900 plan series for vegetated swale typical detail
10 ‐ Manning's n value varies with flow detph

POND 23

POND 25

POND 26



Concord ‐ Phase 1 ‐ Resort Entry Road
Stormwater Pollution Prevention Plan

Table G8.0: Porous PavmentWater Quality Volume (WQv) Calculations Table G8.1: Porous Pavement Storage Volume Calculations
Overall 
DA 

Number

Sub‐DA 
Number

P, 90% 
Rainfall Event 

Number 
(inches)

I, Percent 
Impervious 
Cover (%)

Rv, 
Volumetric 
Runoff 

Coefficient

Contributing 
Drainage 

Area (acres)

WQv, Water 
quality 

Volume (acre‐
feet)

WQv, Water 
Quality 
Volume 

(cubic feet)

Ap, surface area 
(ft2)

n, porosity of gravel 
bed/reservoir

depth of gravel 
bed/reservoir (ft)

Required 
Storage 
Volume 

Storage volume 
provided (ft3)

24A‐2 1.2 28.02 0.30 0.34 0.01 446.22
24A‐3 1.2 27.36 0.30 0.50 0.01 641.34
24B‐2 1.2 22.92 0.26 0.43 0.01 482.27
24B‐3 1.2 22.63 0.25 0.46 0.01 512.71

Note: Refer to C‐507 plan  for a depiction of porous pavement location

POND 24
1,474.05                         

1,140.45                         

1087.56

994.98

9827

7603

0.30

0.30

0.50

0.50



Concord ‐ Phase 1 ‐ Thompsonville and Joyland Road (Redevelopment )
Stormwater Pollution Prevention Plan

Table G9.0: Overall Water Quality Volume (WQv) Calculations

Overall DA Number11
P, 90% Rainfall Event 
Number (inches)

I, Percent 
Impervious 
Cover (%)

Rv, Volumetric Runoff 
Coefficient

Contributing Drainage 
Area (square feet)

Contributing 
Drainage Area 

(acres)

WQv, Water 
Quality Volume 

(acre‐feet)

WQv, Water 
Quality Volume 
(cubic feet)

Notes

A 1.2 41.0 0.42 58,152.60                        1.3 0.06 2,435.22           
B 1.2 40.5 0.41 20,429.64                       0.5 0.02 847.02            
C 1.2 32.0 0.34 41,774.04                       1.0 0.03 1,412.43         
D 1.2 39.5 0.41 33,889.68                       0.8 0.03 1,373.01         
E 1.2 39.0 0.40 29,185.20                       0.7 0.03 1,169.15         
F 1.2 44.7 0.45 24,567.84                       0.6 0.03 1,110.78         
G 1.2 44.2 0.45 29,490.12                       0.7 0.03 1,319.65         

29A 1.2 53.02 0.53 67,866.48                       1.56 0.08 3,577.79         
29C 1.2 50.68 0.51 16,073.64                       0.37 0.02 813.52            
30 1.2 52.39 0.52 39,247.56                       0.90 0.05 2,046.80         
29
29B
29D

SW29A
SW29B
30A
SW30

Note: Drainage areas in red are not factored into overall as they are conserved natural areas or direct runoff on stormwater wetlands. 
11 ‐ Refer to Table G12.0 for breakdown of contributing sub‐drainage‐areas.

DIRECT RUNOFF ON STORMWATER WETLAND ( 0% IMPERVIOUS)

UNDISTURBED OFF‐SITE DRAINAGE AREA
UNDISTURBED OFF‐SITE DRAINAGE AREA
UNDISTURBED OFF‐SITE DRAINAGE AREA

UNDISTURBED OFF‐SITE DRAINAGE AREA

DIRECT RUNOFF ON STORMWATER WETLAND ( 0% IMPERVIOUS)
DIRECT RUNOFF ON STORMWATER WETLAND ( 0% IMPERVIOUS)



Concord ‐ Phase 1 ‐ Thompsonville and Joyland Road (Redevelopment )
Stormwater Pollution Prevention Plan

Table G10.0: Green Infrastructure Runoff Reduction Capacity (RRv) Summary
Green Infrastructure

WQv (cubic‐feet)
A 966                                       966                       NO (1,470)                            

B 333                                       333                       NO (514)                                

C ‐                        NO (1,412)                            

D ‐                                        ‐                        NO (1,373)                            

E ‐                        NO (1,169)                            

F 441                                       441                       NO (670)                                

G ‐                        NO (1,320)                            

29A ‐                        NO (3,578)                            

29C ‐                        NO (814)                                

30 ‐                        NO (2,047)                            
12 ‐ Refer to Table G13.2

Table G10.1: Composite Green Infrastructure Runoff Reduction Capacity (RRv) Summary
ΣWQV: 16,105                                

ΣRRV: 1,740                                   

ΣRRV ≥  ΣWQV? NO

Table G10.2: Green Infrastructure Minimum Runoff Reduction Summary
Green Infrastructure

A 0.30                                      0.017 731                                                   YES 235                      

B 0.30                                      0.006 254                                                   YES 79                         

C 0.28                                      0.009 392                                                   NO (392)                     

D 0.30                                      0.009 412                                                   NO (412)                     

E 0.30                                      0.008 351                                                   NO (351)                     

F 0.30                                      0.008 333                                                   YES 107                      

G 0.27                                      0.008 358                                                   NO (358)                     

29A 0.30                                      0.025 1,073                                               NO (1,073)                  

29C 0.30                                      0.006 244                                                   NO (244)                     

30 0.30                                      0.014 614                                                   NO (614)                     

Table G10.3: Composite Green Infrastructure Minimum Runoff Reduction Capacity (RRv) Summary
Σmin.RRv: 4,762                                   

ΣRRV: 1,740                                   

ΣRRV ≥  ΣWQV? NO

Table G11.0: Stormwater Wetland Water Quality Volume (WQv) Summary

Stormwater Wetland
Potential WQv Provided 

(cubic‐feet)

Potential WQv 
Provided 
(acre‐feet)

Contributing DA
WQv Treatment 

Volume
(acre‐feet)

Treatment 
Volume 
Provided?

Stormwater Pocket Wetland C3 2214 0.051 C1+C2+C3 0.032 YES
Stormwater Pocket Wetland E 2588 0.059 D1+D2+D3+E1+E2+E4+E5 0.058 YES
Stormwater Pocket Wetland G3 5147 0.118 G1+G2+G3 0.030 YES

Stormwater Pocket Wetland 29A 958 0.022 29C + SW29A 0.019 YES
Stormwater Pocket Wetland 29B 5150 0.118 29A + SW29B 0.082 YES
Stormwater Pocket Wetland 30 5097 0.117 30 + SW30 0.047 YES

RRv ‐ minimum 
RRv (ft3)

DA Number

DA Number
S, HSG Specific Reduction 

Factor
minimum RRv 
(acre‐feet) minimum RRv (ft3) RRv ≥ minimum RRv?

RRv (ft3) RRv ≥ WQv? RRv ‐ WQv (ft3)
Bioretention Areas12



Concord ‐ Phase 1 ‐ Thompsonville and Joyland Road (Redevelopment )
Stormwater Pollution Prevention Plan

Table G12.0: Overall Drainage Area Breakdowns

Overall DA Number A
Treatment 
Practice

B
Treatment 
Practice

C
Treatment 
Practice

D
Treatment 
Practice

E
Treatment 
Practice

F
Treatment 
Practice

G
Treatment 
Practice

A1 B1 C1 ‐ D1 Bioretention E1 ‐ F1 G1 ‐

A2 B2 C2 ‐ D2 E2 ‐ F2 G2 ‐

A3 ‐ B3 ‐ C3 ‐ D3 ‐ E4 ‐ F3 ‐ G3 ‐

‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ E5 ‐ ‐ ‐ ‐ ‐

Design Point
Note: Refer to drainage area figures for a depiction of each sub‐drainage‐area

DP‐3 DP‐5

Sub‐Drainage Areas
Bioretention Bioretention Bioretention



Concord ‐ Phase 1 ‐ Thompsonville and Joyland Road (Redevelopment )
Stormwater Pollution Prevention Plan

Table G13.0: Bioretention Area/Stormwater Wetland Water Quality Volume (WQv) Calculations Table G13.1: Bioretention Areas Required Filter Bed Area Calculations Table G13.2: Bioretention Areas Design Check for WQv Event
Overall DA 
Number

DA 
Number

P, 90% Rainfall 
Event Number 

(inches)

I, Percent 
Impervious 
Cover (%)

Rv, Volumetric 
Runoff 

Coefficient

Contributing 
Drainage Area 

(acres)

WQv, Water 
quality Volume 
(acre‐feet)

WQv, Water 
Quality Volume 
(cubic feet)

Bioretention 
Area13

df, Filter Bed Depth 
(ft)

k, Coefficient of 
permeability of filter media 

(ft/day)

hf ,Average 
height of water 
above filter bed 

(ft)

tf , Design 
Filter Bed 
Drain Time 
(days)

Af , Surface 
Area of Filter 
Bed (ft²)

Σ Af required 
SUB‐DA 
(ft²)

75% WQv 
(cubic feet)

Design Af, 
Surface Area 
of Filter Bed 

(ft2)

Design 
Ponding 
Volume 

(cubic feet)

Filter Bed 
> Af ?

Ponding 
Volume > 
75% WQV ?

WQv 
Treatment 
Provided 
(40% WQv)

A1 1.2 36.10 0.37 0.734 0.03 1198.67 4.0 0.50 0.80 2 999
A2 1.2 55.84 0.55 0.505 0.03 1215.51 4.0 0.50 0.80 2 1013
B1 1.2 36.97 0.38 0.238 0.01 396.79 2.0 0.50 0.50 2 317
B2 1.2 60.36 0.59 0.169 0.01 436.72 2.0 0.50 0.50 2 349
C1 1.2 53.98 0.54 0.415 0.02 968.62
C2 1.2 58.31 0.57 0.439 0.03 1099.16
D1 1.2 38.54 0.40 0.371 0.01 641.36
D2 1.2 51.09 0.51 0.321 0.02 712.86
E1 1.2 45.08 0.46 0.264 0.01 524.07
E2 1.2 43.44 0.44 0.221 0.01 424.50
E4 1.2 56.79 0.56 0.081 0.00 197.98
F1 1.2 39.18 0.40 0.291 0.01 510.36 4.0 0.50 0.50 2 454
F2 1.2 60.00 0.59 0.230 0.01 591.11 4.0 0.50 0.50 2 525
G1 1.2 44.69 0.45 0.320 0.01 630.34
G2 1.2 56.93 0.56 0.274 0.02 671.21

13 ‐ Refer to Green Infrastructure Figure for a depiction of each bioretention area location
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Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.
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Area Listing (selected nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.554 65 Brush, Good, HSG C  (25S, 27S)
83.683 70 Woods, Good, HSG C  (13S, 16S, 19S, 21S, 23S, 25S, 27S)
6.320 71 Meadow, non-grazed, HSG C  (13S, 16S, 19S, 21S, 27S)
0.013 73 Brush, Good, HSG D  (25S, 27S)

17.546 74 >75% Grass cover, Good, HSG C  (13S, 16S, 25S, 27S)
30.196 74 Pasture/grassland/range, Good, HSG C  (27S)
16.730 77 Woods, Good, HSG D  (19S, 21S, 23S, 25S, 27S)
2.960 78 Meadow, non-grazed, HSG D  (21S, 27S)
0.049 80 >75% Grass cover, Good, HSG D  (13S)
0.343 80 Pasture/grassland/range, Good, HSG D  (27S)
0.241 96 Gravel surface, HSG C  (27S)
1.072 96 Gravel surface, HSG D  (23S)
1.160 98 Unconnected pavement, HSG C  (13S, 16S, 27S)
0.009 98 Water Surface, HSG D  (13S)

160.876 73 TOTAL AREA



Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 3HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Soil Listing (selected nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B

139.700 HSG C 13S, 16S, 19S, 21S, 23S, 25S, 27S
21.176 HSG D 13S, 19S, 21S, 23S, 25S, 27S
0.000 Other

160.876 TOTAL AREA



Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.
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Ground Covers (selected nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 17.546 0.049 0.000 17.595 >75% Grass cover, Good 13S
, 
16S
, 
25S
, 
27S

0.000 0.000 1.160 0.000 0.000 1.160 Unconnected pavement 13S
, 
16S
, 
27S

0.000 0.000 0.241 1.072 0.000 1.313 Gravel surface 23S
, 
27S

0.000 0.000 30.196 0.343 0.000 30.539 Pasture/grassland/range, Good 27S
0.000 0.000 6.320 2.960 0.000 9.280 Meadow, non-grazed 13S

, 
16S
, 
19S
, 
21S
, 
27S

0.000 0.000 0.554 0.013 0.000 0.567 Brush, Good 25S
, 
27S

0.000 0.000 83.683 16.730 0.000 100.413 Woods, Good 13S
, 
16S
, 
19S
, 
21S
, 
23S
, 
25S
, 
27S

0.000 0.000 0.000 0.009 0.000 0.009 Water Surface 13S



Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.
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Ground Covers (selected nodes) (continued)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 139.700 21.176 0.000 160.876 TOTAL AREA



Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.
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Time span=0.00-168.00 hrs, dt=0.01 hrs, 16801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Sim-Route method  -  Pond routing by Sim-Route method

Runoff Area=3.005 ac   8.52% Impervious   Runoff Depth=0.67"Subcatchment 13S: Existing DA 31
   Flow Length=705'   Tc=45.5 min   UI Adjusted CN=74   Runoff=0.96 cfs  0.167 af

Runoff Area=12.688 ac   0.58% Impervious   Runoff Depth=0.50"Subcatchment 16S: Existing DA 3
   Flow Length=1,300'   Tc=38.1 min   CN=70   Runoff=3.06 cfs  0.533 af

Runoff Area=7.405 ac   0.00% Impervious   Runoff Depth=0.62"Subcatchment 19S: Existing DA 26
   Flow Length=979'   Tc=50.2 min   CN=73   Runoff=2.05 cfs  0.384 af

Runoff Area=15.876 ac   0.00% Impervious   Runoff Depth=0.54"Subcatchment 21S: Existing DA 25
   Flow Length=823'   Tc=35.5 min   CN=71   Runoff=4.40 cfs  0.717 af

Runoff Area=18.733 ac   0.00% Impervious   Runoff Depth=0.67"Subcatchment 23S: Existing DA 24
   Flow Length=1,225'   Tc=40.1 min   CN=74   Runoff=6.42 cfs  1.039 af

Runoff Area=15.541 ac   0.00% Impervious   Runoff Depth=0.50"Subcatchment 25S: Existing DA 23
   Flow Length=1,484'   Tc=47.1 min   CN=70   Runoff=3.34 cfs  0.653 af

Runoff Area=87.628 ac   0.96% Impervious   Runoff Depth=0.62"Subcatchment 27S: Existing DA 21
   Flow Length=3,263'   Tc=58.1 min   CN=73   Runoff=22.18 cfs  4.546 af

   Inflow=2.05 cfs  0.384 afReach 20R: DP-26
   Outflow=2.05 cfs  0.384 af

   Inflow=4.40 cfs  0.717 afReach 22R: DP-25
   Outflow=4.40 cfs  0.717 af

   Inflow=6.42 cfs  1.039 afReach 24R: DP-24
   Outflow=6.42 cfs  1.039 af

   Inflow=3.34 cfs  0.653 afReach 26R: DP-23
   Outflow=3.34 cfs  0.653 af

   Inflow=22.18 cfs  4.546 afReach 28R: DP-21
   Outflow=22.18 cfs  4.546 af

   Inflow=3.06 cfs  0.533 afReach DP-1: DP-1
   Outflow=3.06 cfs  0.533 af

   Inflow=0.96 cfs  0.167 afReach DP-9: DP-9
   Outflow=0.96 cfs  0.167 af

Total Runoff Area = 160.876 ac   Runoff Volume = 8.037 af   Average Runoff Depth = 0.60"
99.27% Pervious = 159.707 ac     0.73% Impervious = 1.169 ac



Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.
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Summary for Subcatchment 13S: Existing DA 31

Runoff = 0.96 cfs @ 12.69 hrs,  Volume= 0.167 af,  Depth= 0.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.247 98 Unconnected pavement, HSG C
2.054 74 >75% Grass cover, Good, HSG C
0.031 71 Meadow, non-grazed, HSG C
0.615 70 Woods, Good, HSG C
0.049 80 >75% Grass cover, Good, HSG D
0.009 98 Water Surface, HSG D
3.005 75 Weighted Average, UI Adjusted CN = 74
2.749 91.48% Pervious Area
0.256 8.52% Impervious Area
0.247 96.48% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
36.2 150 0.0100 0.07 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
9.2 555 0.0400 1.00 Shallow Concentrated Flow, Shallow Concentrated

Woodland   Kv= 5.0 fps
45.5 705 Total

Subcatchment 13S: Existing DA 31

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

1

0

Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=3.005 ac

Runoff Volume=0.167 af
Runoff Depth=0.67"

Flow Length=705'
Tc=45.5 min

UI Adjusted CN=74

0.96 cfs
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Summary for Subcatchment 16S: Existing DA 3

Runoff = 3.06 cfs @ 12.62 hrs,  Volume= 0.533 af,  Depth= 0.50"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.073 98 Unconnected pavement, HSG C
0.137 74 >75% Grass cover, Good, HSG C
0.018 71 Meadow, non-grazed, HSG C

12.460 70 Woods, Good, HSG C
12.688 70 Weighted Average
12.615 99.42% Pervious Area

0.073 0.58% Impervious Area
0.073 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.3 150 0.0300 0.11 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
14.8 1,150 0.0670 1.29 Shallow Concentrated Flow, Shallow Concentrated

Woodland   Kv= 5.0 fps
38.1 1,300 Total

Subcatchment 16S: Existing DA 3

Runoff

Hydrograph
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=12.688 ac

Runoff Volume=0.533 af
Runoff Depth=0.50"
Flow Length=1,300'

Tc=38.1 min
CN=70

3.06 cfs
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Summary for Subcatchment 19S: Existing DA 26

Runoff = 2.05 cfs @ 12.77 hrs,  Volume= 0.384 af,  Depth= 0.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.161 71 Meadow, non-grazed, HSG C
3.962 70 Woods, Good, HSG C
3.282 77 Woods, Good, HSG D
7.405 73 Weighted Average
7.405 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
36.2 150 0.0100 0.07 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
14.0 829 0.0390 0.99 Shallow Concentrated Flow, Shallow Concentrated

Woodland   Kv= 5.0 fps
50.2 979 Total

Subcatchment 19S: Existing DA 26

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=7.405 ac

Runoff Volume=0.384 af
Runoff Depth=0.62"

Flow Length=979'
Tc=50.2 min

CN=73

2.05 cfs
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Summary for Subcatchment 21S: Existing DA 25

Runoff = 4.40 cfs @ 12.58 hrs,  Volume= 0.717 af,  Depth= 0.54"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.575 71 Meadow, non-grazed, HSG C

13.410 70 Woods, Good, HSG C
0.108 78 Meadow, non-grazed, HSG D
1.783 77 Woods, Good, HSG D

15.876 71 Weighted Average
15.876 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.3 100 0.0150 0.07 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
13.2 723 0.0332 0.91 Shallow Concentrated Flow, Shallow Concentrated Flow

Woodland   Kv= 5.0 fps
35.5 823 Total

Subcatchment 21S: Existing DA 25

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=15.876 ac

Runoff Volume=0.717 af
Runoff Depth=0.54"

Flow Length=823'
Tc=35.5 min

CN=71

4.40 cfs
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Summary for Subcatchment 23S: Existing DA 24

Runoff = 6.42 cfs @ 12.61 hrs,  Volume= 1.039 af,  Depth= 0.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
11.333 70 Woods, Good, HSG C

1.072 96 Gravel surface, HSG D
6.328 77 Woods, Good, HSG D

18.733 74 Weighted Average
18.733 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.3 150 0.0270 0.10 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
15.8 1,075 0.0516 1.14 Shallow Concentrated Flow, Shallow Concentrated

Woodland   Kv= 5.0 fps
40.1 1,225 Total

Subcatchment 23S: Existing DA 24

Runoff
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=18.733 ac

Runoff Volume=1.039 af
Runoff Depth=0.67"
Flow Length=1,225'

Tc=40.1 min
CN=74

6.42 cfs
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Summary for Subcatchment 25S: Existing DA 23

Runoff = 3.34 cfs @ 12.77 hrs,  Volume= 0.653 af,  Depth= 0.50"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.415 65 Brush, Good, HSG C
0.469 74 >75% Grass cover, Good, HSG C

14.185 70 Woods, Good, HSG C
0.009 73 Brush, Good, HSG D
0.463 77 Woods, Good, HSG D

15.541 70 Weighted Average
15.541 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
25.8 150 0.0233 0.10 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
21.3 1,334 0.0435 1.04 Shallow Concentrated Flow, Shallow Concentrated

Woodland   Kv= 5.0 fps
47.1 1,484 Total

Subcatchment 25S: Existing DA 23

Runoff

Hydrograph
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=15.541 ac

Runoff Volume=0.653 af
Runoff Depth=0.50"
Flow Length=1,484'

Tc=47.1 min
CN=70

3.34 cfs
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Summary for Subcatchment 27S: Existing DA 21

Runoff = 22.18 cfs @ 12.85 hrs,  Volume= 4.546 af,  Depth= 0.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.840 98 Unconnected pavement, HSG C
0.139 65 Brush, Good, HSG C

14.886 74 >75% Grass cover, Good, HSG C
0.241 96 Gravel surface, HSG C

30.196 74 Pasture/grassland/range, Good, HSG C
5.535 71 Meadow, non-grazed, HSG C

27.718 70 Woods, Good, HSG C
0.004 73 Brush, Good, HSG D
0.343 80 Pasture/grassland/range, Good, HSG D
2.852 78 Meadow, non-grazed, HSG D
4.874 77 Woods, Good, HSG D

87.628 73 Weighted Average
86.788 99.04% Pervious Area

0.840 0.96% Impervious Area
0.840 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.5 150 0.0467 0.13 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
30.4 1,500 0.0270 0.82 Shallow Concentrated Flow, Shallow Concentrated

Woodland   Kv= 5.0 fps
8.2 1,613 0.0161 3.27 4.90 Channel Flow, Existing Rivulet

Area= 1.5 sf  Perim= 4.0'  r= 0.38'  n= 0.030
58.1 3,263 Total
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Subcatchment 27S: Existing DA 21

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=87.628 ac

Runoff Volume=4.546 af
Runoff Depth=0.62"
Flow Length=3,263'

Tc=58.1 min
CN=73

22.18 cfs
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Summary for Reach 20R: DP-26

Inflow Area = 7.405 ac, 0.00% Impervious,  Inflow Depth = 0.62"    for  1-YR, 24-HR Storm event
Inflow = 2.05 cfs @ 12.77 hrs,  Volume= 0.384 af
Outflow = 2.05 cfs @ 12.78 hrs,  Volume= 0.384 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 20R: DP-26

Inflow
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Inflow Area=7.405 ac
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Summary for Reach 22R: DP-25

Inflow Area = 15.876 ac, 0.00% Impervious,  Inflow Depth = 0.54"    for  1-YR, 24-HR Storm event
Inflow = 4.40 cfs @ 12.58 hrs,  Volume= 0.717 af
Outflow = 4.40 cfs @ 12.59 hrs,  Volume= 0.717 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 22R: DP-25
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Inflow Area=15.876 ac
4.40 cfs

4.40 cfs
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Summary for Reach 24R: DP-24

Inflow Area = 18.733 ac, 0.00% Impervious,  Inflow Depth = 0.67"    for  1-YR, 24-HR Storm event
Inflow = 6.42 cfs @ 12.61 hrs,  Volume= 1.039 af
Outflow = 6.42 cfs @ 12.62 hrs,  Volume= 1.039 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 24R: DP-24

Inflow
Outflow

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

7

6

5

4

3

2

1

0

Inflow Area=18.733 ac
6.42 cfs
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Summary for Reach 26R: DP-23

Inflow Area = 15.541 ac, 0.00% Impervious,  Inflow Depth = 0.50"    for  1-YR, 24-HR Storm event
Inflow = 3.34 cfs @ 12.77 hrs,  Volume= 0.653 af
Outflow = 3.34 cfs @ 12.78 hrs,  Volume= 0.653 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 26R: DP-23
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Inflow Area=15.541 ac
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3.34 cfs
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Summary for Reach 28R: DP-21

Inflow Area = 87.628 ac, 0.96% Impervious,  Inflow Depth = 0.62"    for  1-YR, 24-HR Storm event
Inflow = 22.18 cfs @ 12.85 hrs,  Volume= 4.546 af
Outflow = 22.18 cfs @ 12.86 hrs,  Volume= 4.546 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 28R: DP-21
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Inflow Area=87.628 ac
22.18 cfs

22.18 cfs
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Summary for Reach DP-1: DP-1

Inflow Area = 12.688 ac, 0.58% Impervious,  Inflow Depth = 0.50"    for  1-YR, 24-HR Storm event
Inflow = 3.06 cfs @ 12.62 hrs,  Volume= 0.533 af
Outflow = 3.06 cfs @ 12.63 hrs,  Volume= 0.533 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach DP-1: DP-1
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Summary for Reach DP-9: DP-9

Inflow Area = 3.005 ac, 8.52% Impervious,  Inflow Depth = 0.67"    for  1-YR, 24-HR Storm event
Inflow = 0.96 cfs @ 12.69 hrs,  Volume= 0.167 af
Outflow = 0.96 cfs @ 12.70 hrs,  Volume= 0.167 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach DP-9: DP-9

Inflow
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Time span=0.00-168.00 hrs, dt=0.01 hrs, 16801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Sim-Route method  -  Pond routing by Sim-Route method

Runoff Area=3.005 ac   8.52% Impervious   Runoff Depth=3.18"Subcatchment 13S: Existing DA 31
   Flow Length=705'   Tc=45.5 min   UI Adjusted CN=74   Runoff=5.15 cfs  0.798 af

Runoff Area=12.688 ac   0.58% Impervious   Runoff Depth=2.81"Subcatchment 16S: Existing DA 3
   Flow Length=1,300'   Tc=38.1 min   CN=70   Runoff=20.87 cfs  2.966 af

Runoff Area=7.405 ac   0.00% Impervious   Runoff Depth=3.09"Subcatchment 19S: Existing DA 26
   Flow Length=979'   Tc=50.2 min   CN=73   Runoff=11.66 cfs  1.906 af

Runoff Area=15.876 ac   0.00% Impervious   Runoff Depth=2.90"Subcatchment 21S: Existing DA 25
   Flow Length=823'   Tc=35.5 min   CN=71   Runoff=28.10 cfs  3.835 af

Runoff Area=18.733 ac   0.00% Impervious   Runoff Depth=3.18"Subcatchment 23S: Existing DA 24
   Flow Length=1,225'   Tc=40.1 min   CN=74   Runoff=34.33 cfs  4.972 af

Runoff Area=15.541 ac   0.00% Impervious   Runoff Depth=2.81"Subcatchment 25S: Existing DA 23
   Flow Length=1,484'   Tc=47.1 min   CN=70   Runoff=22.88 cfs  3.633 af

Runoff Area=87.628 ac   0.96% Impervious   Runoff Depth=3.09"Subcatchment 27S: Existing DA 21
   Flow Length=3,263'   Tc=58.1 min   CN=73   Runoff=126.56 cfs  22.554 af

   Inflow=11.66 cfs  1.906 afReach 20R: DP-26
   Outflow=11.66 cfs  1.906 af

   Inflow=28.10 cfs  3.835 afReach 22R: DP-25
   Outflow=28.10 cfs  3.835 af

   Inflow=34.33 cfs  4.972 afReach 24R: DP-24
   Outflow=34.33 cfs  4.972 af

   Inflow=22.88 cfs  3.633 afReach 26R: DP-23
   Outflow=22.88 cfs  3.633 af

   Inflow=126.56 cfs  22.554 afReach 28R: DP-21
   Outflow=126.56 cfs  22.554 af

   Inflow=20.87 cfs  2.966 afReach DP-1: DP-1
   Outflow=20.87 cfs  2.966 af

   Inflow=5.15 cfs  0.798 afReach DP-9: DP-9
   Outflow=5.15 cfs  0.798 af

Total Runoff Area = 160.876 ac   Runoff Volume = 40.663 af   Average Runoff Depth = 3.03"
99.27% Pervious = 159.707 ac     0.73% Impervious = 1.169 ac
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Summary for Subcatchment 13S: Existing DA 31

Runoff = 5.15 cfs @ 12.64 hrs,  Volume= 0.798 af,  Depth= 3.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.247 98 Unconnected pavement, HSG C
2.054 74 >75% Grass cover, Good, HSG C
0.031 71 Meadow, non-grazed, HSG C
0.615 70 Woods, Good, HSG C
0.049 80 >75% Grass cover, Good, HSG D
0.009 98 Water Surface, HSG D
3.005 75 Weighted Average, UI Adjusted CN = 74
2.749 91.48% Pervious Area
0.256 8.52% Impervious Area
0.247 96.48% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
36.2 150 0.0100 0.07 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
9.2 555 0.0400 1.00 Shallow Concentrated Flow, Shallow Concentrated

Woodland   Kv= 5.0 fps
45.5 705 Total

Subcatchment 13S: Existing DA 31
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=3.005 ac

Runoff Volume=0.798 af
Runoff Depth=3.18"

Flow Length=705'
Tc=45.5 min

UI Adjusted CN=74

5.15 cfs
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Summary for Subcatchment 16S: Existing DA 3

Runoff = 20.87 cfs @ 12.54 hrs,  Volume= 2.966 af,  Depth= 2.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.073 98 Unconnected pavement, HSG C
0.137 74 >75% Grass cover, Good, HSG C
0.018 71 Meadow, non-grazed, HSG C

12.460 70 Woods, Good, HSG C
12.688 70 Weighted Average
12.615 99.42% Pervious Area

0.073 0.58% Impervious Area
0.073 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.3 150 0.0300 0.11 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
14.8 1,150 0.0670 1.29 Shallow Concentrated Flow, Shallow Concentrated

Woodland   Kv= 5.0 fps
38.1 1,300 Total

Subcatchment 16S: Existing DA 3
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=12.688 ac

Runoff Volume=2.966 af
Runoff Depth=2.81"
Flow Length=1,300'

Tc=38.1 min
CN=70

20.87 cfs
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Summary for Subcatchment 19S: Existing DA 26

Runoff = 11.66 cfs @ 12.67 hrs,  Volume= 1.906 af,  Depth= 3.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.161 71 Meadow, non-grazed, HSG C
3.962 70 Woods, Good, HSG C
3.282 77 Woods, Good, HSG D
7.405 73 Weighted Average
7.405 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
36.2 150 0.0100 0.07 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
14.0 829 0.0390 0.99 Shallow Concentrated Flow, Shallow Concentrated

Woodland   Kv= 5.0 fps
50.2 979 Total

Subcatchment 19S: Existing DA 26
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=7.405 ac

Runoff Volume=1.906 af
Runoff Depth=3.09"

Flow Length=979'
Tc=50.2 min

CN=73

11.66 cfs



Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 26HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment 21S: Existing DA 25

Runoff = 28.10 cfs @ 12.50 hrs,  Volume= 3.835 af,  Depth= 2.90"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.575 71 Meadow, non-grazed, HSG C

13.410 70 Woods, Good, HSG C
0.108 78 Meadow, non-grazed, HSG D
1.783 77 Woods, Good, HSG D

15.876 71 Weighted Average
15.876 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.3 100 0.0150 0.07 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
13.2 723 0.0332 0.91 Shallow Concentrated Flow, Shallow Concentrated Flow

Woodland   Kv= 5.0 fps
35.5 823 Total

Subcatchment 21S: Existing DA 25
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=15.876 ac

Runoff Volume=3.835 af
Runoff Depth=2.90"

Flow Length=823'
Tc=35.5 min

CN=71

28.10 cfs
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Summary for Subcatchment 23S: Existing DA 24

Runoff = 34.33 cfs @ 12.56 hrs,  Volume= 4.972 af,  Depth= 3.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
11.333 70 Woods, Good, HSG C

1.072 96 Gravel surface, HSG D
6.328 77 Woods, Good, HSG D

18.733 74 Weighted Average
18.733 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.3 150 0.0270 0.10 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
15.8 1,075 0.0516 1.14 Shallow Concentrated Flow, Shallow Concentrated

Woodland   Kv= 5.0 fps
40.1 1,225 Total

Subcatchment 23S: Existing DA 24
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=18.733 ac

Runoff Volume=4.972 af
Runoff Depth=3.18"
Flow Length=1,225'

Tc=40.1 min
CN=74

34.33 cfs
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Summary for Subcatchment 25S: Existing DA 23

Runoff = 22.88 cfs @ 12.66 hrs,  Volume= 3.633 af,  Depth= 2.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.415 65 Brush, Good, HSG C
0.469 74 >75% Grass cover, Good, HSG C

14.185 70 Woods, Good, HSG C
0.009 73 Brush, Good, HSG D
0.463 77 Woods, Good, HSG D

15.541 70 Weighted Average
15.541 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
25.8 150 0.0233 0.10 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
21.3 1,334 0.0435 1.04 Shallow Concentrated Flow, Shallow Concentrated

Woodland   Kv= 5.0 fps
47.1 1,484 Total

Subcatchment 25S: Existing DA 23
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=15.541 ac

Runoff Volume=3.633 af
Runoff Depth=2.81"
Flow Length=1,484'

Tc=47.1 min
CN=70

22.88 cfs
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Summary for Subcatchment 27S: Existing DA 21

Runoff = 126.56 cfs @ 12.79 hrs,  Volume= 22.554 af,  Depth= 3.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.840 98 Unconnected pavement, HSG C
0.139 65 Brush, Good, HSG C

14.886 74 >75% Grass cover, Good, HSG C
0.241 96 Gravel surface, HSG C

30.196 74 Pasture/grassland/range, Good, HSG C
5.535 71 Meadow, non-grazed, HSG C

27.718 70 Woods, Good, HSG C
0.004 73 Brush, Good, HSG D
0.343 80 Pasture/grassland/range, Good, HSG D
2.852 78 Meadow, non-grazed, HSG D
4.874 77 Woods, Good, HSG D

87.628 73 Weighted Average
86.788 99.04% Pervious Area

0.840 0.96% Impervious Area
0.840 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.5 150 0.0467 0.13 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
30.4 1,500 0.0270 0.82 Shallow Concentrated Flow, Shallow Concentrated

Woodland   Kv= 5.0 fps
8.2 1,613 0.0161 3.27 4.90 Channel Flow, Existing Rivulet

Area= 1.5 sf  Perim= 4.0'  r= 0.38'  n= 0.030
58.1 3,263 Total
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Subcatchment 27S: Existing DA 21

Runoff

Hydrograph
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=87.628 ac

Runoff Volume=22.554 af
Runoff Depth=3.09"
Flow Length=3,263'

Tc=58.1 min
CN=73

126.56 cfs



Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 31HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Reach 20R: DP-26

Inflow Area = 7.405 ac, 0.00% Impervious,  Inflow Depth = 3.09"    for  10-YR, 24-HR Storm event
Inflow = 11.66 cfs @ 12.67 hrs,  Volume= 1.906 af
Outflow = 11.66 cfs @ 12.68 hrs,  Volume= 1.906 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 20R: DP-26
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Inflow Area=7.405 ac
11.66 cfs

11.66 cfs
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Summary for Reach 22R: DP-25

Inflow Area = 15.876 ac, 0.00% Impervious,  Inflow Depth = 2.90"    for  10-YR, 24-HR Storm event
Inflow = 28.10 cfs @ 12.50 hrs,  Volume= 3.835 af
Outflow = 28.10 cfs @ 12.51 hrs,  Volume= 3.835 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 22R: DP-25
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Inflow Area=15.876 ac
28.10 cfs
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Summary for Reach 24R: DP-24

Inflow Area = 18.733 ac, 0.00% Impervious,  Inflow Depth = 3.18"    for  10-YR, 24-HR Storm event
Inflow = 34.33 cfs @ 12.56 hrs,  Volume= 4.972 af
Outflow = 34.33 cfs @ 12.57 hrs,  Volume= 4.972 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 24R: DP-24
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Inflow Area=18.733 ac
34.33 cfs

34.33 cfs
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Summary for Reach 26R: DP-23

Inflow Area = 15.541 ac, 0.00% Impervious,  Inflow Depth = 2.81"    for  10-YR, 24-HR Storm event
Inflow = 22.88 cfs @ 12.66 hrs,  Volume= 3.633 af
Outflow = 22.88 cfs @ 12.67 hrs,  Volume= 3.633 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 26R: DP-23
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Inflow Area=15.541 ac
22.88 cfs

22.88 cfs
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Summary for Reach 28R: DP-21

Inflow Area = 87.628 ac, 0.96% Impervious,  Inflow Depth = 3.09"    for  10-YR, 24-HR Storm event
Inflow = 126.56 cfs @ 12.79 hrs,  Volume= 22.554 af
Outflow = 126.56 cfs @ 12.80 hrs,  Volume= 22.554 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 28R: DP-21
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Inflow Area=87.628 ac
126.56 cfs

126.56 cfs
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Summary for Reach DP-1: DP-1

Inflow Area = 12.688 ac, 0.58% Impervious,  Inflow Depth = 2.81"    for  10-YR, 24-HR Storm event
Inflow = 20.87 cfs @ 12.54 hrs,  Volume= 2.966 af
Outflow = 20.87 cfs @ 12.55 hrs,  Volume= 2.966 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach DP-1: DP-1

Inflow
Outflow

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

23
22
21
20
19
18
17
16
15
14
13
12
11
10

9
8
7
6
5
4
3
2
1
0

Inflow Area=12.688 ac
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Summary for Reach DP-9: DP-9

Inflow Area = 3.005 ac, 8.52% Impervious,  Inflow Depth = 3.18"    for  10-YR, 24-HR Storm event
Inflow = 5.15 cfs @ 12.64 hrs,  Volume= 0.798 af
Outflow = 5.15 cfs @ 12.65 hrs,  Volume= 0.798 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach DP-9: DP-9
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Time span=0.00-168.00 hrs, dt=0.01 hrs, 16801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Sim-Route method  -  Pond routing by Sim-Route method

Runoff Area=3.005 ac   8.52% Impervious   Runoff Depth=0.06"Subcatchment 13S: Existing DA 31
   Flow Length=705'   Tc=45.5 min   UI Adjusted CN=74   Runoff=0.03 cfs  0.015 af

Runoff Area=12.688 ac   0.58% Impervious   Runoff Depth=0.03"Subcatchment 16S: Existing DA 3
   Flow Length=1,300'   Tc=38.1 min   CN=70   Runoff=0.04 cfs  0.027 af

Runoff Area=7.405 ac   0.00% Impervious   Runoff Depth=0.05"Subcatchment 19S: Existing DA 26
   Flow Length=979'   Tc=50.2 min   CN=73   Runoff=0.05 cfs  0.031 af

Runoff Area=15.876 ac   0.00% Impervious   Runoff Depth=0.03"Subcatchment 21S: Existing DA 25
   Flow Length=823'   Tc=35.5 min   CN=71   Runoff=0.07 cfs  0.043 af

Runoff Area=18.733 ac   0.00% Impervious   Runoff Depth=0.06"Subcatchment 23S: Existing DA 24
   Flow Length=1,225'   Tc=40.1 min   CN=74   Runoff=0.20 cfs  0.096 af

Runoff Area=15.541 ac   0.00% Impervious   Runoff Depth=0.03"Subcatchment 25S: Existing DA 23
   Flow Length=1,484'   Tc=47.1 min   CN=70   Runoff=0.05 cfs  0.033 af

Runoff Area=87.628 ac   0.96% Impervious   Runoff Depth=0.05"Subcatchment 27S: Existing DA 21
   Flow Length=3,263'   Tc=58.1 min   CN=73   Runoff=0.64 cfs  0.372 af

   Inflow=0.05 cfs  0.031 afReach 20R: DP-26
   Outflow=0.05 cfs  0.031 af

   Inflow=0.07 cfs  0.043 afReach 22R: DP-25
   Outflow=0.07 cfs  0.043 af

   Inflow=0.20 cfs  0.096 afReach 24R: DP-24
   Outflow=0.20 cfs  0.096 af

   Inflow=0.05 cfs  0.033 afReach 26R: DP-23
   Outflow=0.05 cfs  0.033 af

   Inflow=0.64 cfs  0.372 afReach 28R: DP-21
   Outflow=0.64 cfs  0.372 af

   Inflow=0.04 cfs  0.027 afReach DP-1: DP-1
   Outflow=0.04 cfs  0.027 af

   Inflow=0.03 cfs  0.015 afReach DP-9: DP-9
   Outflow=0.03 cfs  0.015 af

Total Runoff Area = 160.876 ac   Runoff Volume = 0.618 af   Average Runoff Depth = 0.05"
99.27% Pervious = 159.707 ac     0.73% Impervious = 1.169 ac
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Summary for Subcatchment 13S: Existing DA 31

Runoff = 0.03 cfs @ 13.19 hrs,  Volume= 0.015 af,  Depth= 0.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.247 98 Unconnected pavement, HSG C
2.054 74 >75% Grass cover, Good, HSG C
0.031 71 Meadow, non-grazed, HSG C
0.615 70 Woods, Good, HSG C
0.049 80 >75% Grass cover, Good, HSG D
0.009 98 Water Surface, HSG D
3.005 75 Weighted Average, UI Adjusted CN = 74
2.749 91.48% Pervious Area
0.256 8.52% Impervious Area
0.247 96.48% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
36.2 150 0.0100 0.07 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
9.2 555 0.0400 1.00 Shallow Concentrated Flow, Shallow Concentrated

Woodland   Kv= 5.0 fps
45.5 705 Total

Subcatchment 13S: Existing DA 31
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=3.005 ac
Runoff Volume=0.015 af

Runoff Depth=0.06"
Flow Length=705'

Tc=45.5 min
UI Adjusted CN=74

0.03 cfs
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Summary for Subcatchment 16S: Existing DA 3

Runoff = 0.04 cfs @ 15.37 hrs,  Volume= 0.027 af,  Depth= 0.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.073 98 Unconnected pavement, HSG C
0.137 74 >75% Grass cover, Good, HSG C
0.018 71 Meadow, non-grazed, HSG C

12.460 70 Woods, Good, HSG C
12.688 70 Weighted Average
12.615 99.42% Pervious Area

0.073 0.58% Impervious Area
0.073 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.3 150 0.0300 0.11 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
14.8 1,150 0.0670 1.29 Shallow Concentrated Flow, Shallow Concentrated

Woodland   Kv= 5.0 fps
38.1 1,300 Total

Subcatchment 16S: Existing DA 3
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=12.688 ac
Runoff Volume=0.027 af

Runoff Depth=0.03"
Flow Length=1,300'

Tc=38.1 min
CN=70

0.04 cfs
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Summary for Subcatchment 19S: Existing DA 26

Runoff = 0.05 cfs @ 14.00 hrs,  Volume= 0.031 af,  Depth= 0.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.161 71 Meadow, non-grazed, HSG C
3.962 70 Woods, Good, HSG C
3.282 77 Woods, Good, HSG D
7.405 73 Weighted Average
7.405 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
36.2 150 0.0100 0.07 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
14.0 829 0.0390 0.99 Shallow Concentrated Flow, Shallow Concentrated

Woodland   Kv= 5.0 fps
50.2 979 Total

Subcatchment 19S: Existing DA 26
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=7.405 ac
Runoff Volume=0.031 af

Runoff Depth=0.05"
Flow Length=979'

Tc=50.2 min
CN=73

0.05 cfs
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Summary for Subcatchment 21S: Existing DA 25

Runoff = 0.07 cfs @ 15.03 hrs,  Volume= 0.043 af,  Depth= 0.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.575 71 Meadow, non-grazed, HSG C

13.410 70 Woods, Good, HSG C
0.108 78 Meadow, non-grazed, HSG D
1.783 77 Woods, Good, HSG D

15.876 71 Weighted Average
15.876 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.3 100 0.0150 0.07 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
13.2 723 0.0332 0.91 Shallow Concentrated Flow, Shallow Concentrated Flow

Woodland   Kv= 5.0 fps
35.5 823 Total

Subcatchment 21S: Existing DA 25
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=15.876 ac
Runoff Volume=0.043 af

Runoff Depth=0.03"
Flow Length=823'

Tc=35.5 min
CN=71

0.07 cfs
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Summary for Subcatchment 23S: Existing DA 24

Runoff = 0.20 cfs @ 13.05 hrs,  Volume= 0.096 af,  Depth= 0.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
11.333 70 Woods, Good, HSG C

1.072 96 Gravel surface, HSG D
6.328 77 Woods, Good, HSG D

18.733 74 Weighted Average
18.733 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.3 150 0.0270 0.10 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
15.8 1,075 0.0516 1.14 Shallow Concentrated Flow, Shallow Concentrated

Woodland   Kv= 5.0 fps
40.1 1,225 Total

Subcatchment 23S: Existing DA 24
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=18.733 ac
Runoff Volume=0.096 af

Runoff Depth=0.06"
Flow Length=1,225'

Tc=40.1 min
CN=74

0.20 cfs
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Summary for Subcatchment 25S: Existing DA 23

Runoff = 0.05 cfs @ 15.54 hrs,  Volume= 0.033 af,  Depth= 0.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.415 65 Brush, Good, HSG C
0.469 74 >75% Grass cover, Good, HSG C

14.185 70 Woods, Good, HSG C
0.009 73 Brush, Good, HSG D
0.463 77 Woods, Good, HSG D

15.541 70 Weighted Average
15.541 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
25.8 150 0.0233 0.10 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
21.3 1,334 0.0435 1.04 Shallow Concentrated Flow, Shallow Concentrated

Woodland   Kv= 5.0 fps
47.1 1,484 Total

Subcatchment 25S: Existing DA 23
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=15.541 ac
Runoff Volume=0.033 af

Runoff Depth=0.03"
Flow Length=1,484'

Tc=47.1 min
CN=70

0.05 cfs
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Summary for Subcatchment 27S: Existing DA 21

Runoff = 0.64 cfs @ 14.14 hrs,  Volume= 0.372 af,  Depth= 0.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.840 98 Unconnected pavement, HSG C
0.139 65 Brush, Good, HSG C

14.886 74 >75% Grass cover, Good, HSG C
0.241 96 Gravel surface, HSG C

30.196 74 Pasture/grassland/range, Good, HSG C
5.535 71 Meadow, non-grazed, HSG C

27.718 70 Woods, Good, HSG C
0.004 73 Brush, Good, HSG D
0.343 80 Pasture/grassland/range, Good, HSG D
2.852 78 Meadow, non-grazed, HSG D
4.874 77 Woods, Good, HSG D

87.628 73 Weighted Average
86.788 99.04% Pervious Area

0.840 0.96% Impervious Area
0.840 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.5 150 0.0467 0.13 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
30.4 1,500 0.0270 0.82 Shallow Concentrated Flow, Shallow Concentrated

Woodland   Kv= 5.0 fps
8.2 1,613 0.0161 3.27 4.90 Channel Flow, Existing Rivulet

Area= 1.5 sf  Perim= 4.0'  r= 0.38'  n= 0.030
58.1 3,263 Total
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Subcatchment 27S: Existing DA 21

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=87.628 ac
Runoff Volume=0.372 af

Runoff Depth=0.05"
Flow Length=3,263'

Tc=58.1 min
CN=73

0.64 cfs
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Summary for Reach 20R: DP-26

Inflow Area = 7.405 ac, 0.00% Impervious,  Inflow Depth = 0.05"    for  90% Storm event
Inflow = 0.05 cfs @ 14.00 hrs,  Volume= 0.031 af
Outflow = 0.05 cfs @ 14.01 hrs,  Volume= 0.031 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 20R: DP-26
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Inflow Area=7.405 ac
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Summary for Reach 22R: DP-25

Inflow Area = 15.876 ac, 0.00% Impervious,  Inflow Depth = 0.03"    for  90% Storm event
Inflow = 0.07 cfs @ 15.03 hrs,  Volume= 0.043 af
Outflow = 0.07 cfs @ 15.04 hrs,  Volume= 0.043 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 22R: DP-25
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Inflow Area=15.876 ac
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Summary for Reach 24R: DP-24

Inflow Area = 18.733 ac, 0.00% Impervious,  Inflow Depth = 0.06"    for  90% Storm event
Inflow = 0.20 cfs @ 13.05 hrs,  Volume= 0.096 af
Outflow = 0.20 cfs @ 13.06 hrs,  Volume= 0.096 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 24R: DP-24
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Inflow Area=18.733 ac
0.20 cfs
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Summary for Reach 26R: DP-23

Inflow Area = 15.541 ac, 0.00% Impervious,  Inflow Depth = 0.03"    for  90% Storm event
Inflow = 0.05 cfs @ 15.54 hrs,  Volume= 0.033 af
Outflow = 0.05 cfs @ 15.55 hrs,  Volume= 0.033 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 26R: DP-23
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Inflow Area=15.541 ac
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Summary for Reach 28R: DP-21

Inflow Area = 87.628 ac, 0.96% Impervious,  Inflow Depth = 0.05"    for  90% Storm event
Inflow = 0.64 cfs @ 14.14 hrs,  Volume= 0.372 af
Outflow = 0.64 cfs @ 14.15 hrs,  Volume= 0.372 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 28R: DP-21
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Inflow Area=87.628 ac
0.64 cfs

0.64 cfs



Type III 24-hr  90% Storm Rainfall=1.20"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 52HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Reach DP-1: DP-1

Inflow Area = 12.688 ac, 0.58% Impervious,  Inflow Depth = 0.03"    for  90% Storm event
Inflow = 0.04 cfs @ 15.37 hrs,  Volume= 0.027 af
Outflow = 0.04 cfs @ 15.38 hrs,  Volume= 0.027 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach DP-1: DP-1
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Inflow Area=12.688 ac
0.04 cfs
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Summary for Reach DP-9: DP-9

Inflow Area = 3.005 ac, 8.52% Impervious,  Inflow Depth = 0.06"    for  90% Storm event
Inflow = 0.03 cfs @ 13.19 hrs,  Volume= 0.015 af
Outflow = 0.03 cfs @ 13.20 hrs,  Volume= 0.015 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach DP-9: DP-9

Inflow
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Time span=0.00-168.00 hrs, dt=0.01 hrs, 16801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Sim-Route method  -  Pond routing by Sim-Route method

Runoff Area=3.005 ac   8.52% Impervious   Runoff Depth=4.93"Subcatchment 13S: Existing DA 31
   Flow Length=705'   Tc=45.5 min   UI Adjusted CN=74   Runoff=7.98 cfs  1.233 af

Runoff Area=12.688 ac   0.58% Impervious   Runoff Depth=4.46"Subcatchment 16S: Existing DA 3
   Flow Length=1,300'   Tc=38.1 min   CN=70   Runoff=33.48 cfs  4.720 af

Runoff Area=7.405 ac   0.00% Impervious   Runoff Depth=4.81"Subcatchment 19S: Existing DA 26
   Flow Length=979'   Tc=50.2 min   CN=73   Runoff=18.25 cfs  2.968 af

Runoff Area=15.876 ac   0.00% Impervious   Runoff Depth=4.58"Subcatchment 21S: Existing DA 25
   Flow Length=823'   Tc=35.5 min   CN=71   Runoff=44.61 cfs  6.058 af

Runoff Area=18.733 ac   0.00% Impervious   Runoff Depth=4.93"Subcatchment 23S: Existing DA 24
   Flow Length=1,225'   Tc=40.1 min   CN=74   Runoff=53.10 cfs  7.689 af

Runoff Area=15.541 ac   0.00% Impervious   Runoff Depth=4.46"Subcatchment 25S: Existing DA 23
   Flow Length=1,484'   Tc=47.1 min   CN=70   Runoff=36.71 cfs  5.782 af

Runoff Area=87.628 ac   0.96% Impervious   Runoff Depth=4.81"Subcatchment 27S: Existing DA 21
   Flow Length=3,263'   Tc=58.1 min   CN=73   Runoff=197.89 cfs  35.124 af

   Inflow=18.25 cfs  2.968 afReach 20R: DP-26
   Outflow=18.25 cfs  2.968 af

   Inflow=44.61 cfs  6.058 afReach 22R: DP-25
   Outflow=44.61 cfs  6.058 af

   Inflow=53.10 cfs  7.689 afReach 24R: DP-24
   Outflow=53.10 cfs  7.689 af

   Inflow=36.71 cfs  5.782 afReach 26R: DP-23
   Outflow=36.71 cfs  5.782 af

   Inflow=197.89 cfs  35.124 afReach 28R: DP-21
   Outflow=197.89 cfs  35.124 af

   Inflow=33.48 cfs  4.720 afReach DP-1: DP-1
   Outflow=33.48 cfs  4.720 af

   Inflow=7.98 cfs  1.233 afReach DP-9: DP-9
   Outflow=7.98 cfs  1.233 af

Total Runoff Area = 160.876 ac   Runoff Volume = 63.575 af   Average Runoff Depth = 4.74"
99.27% Pervious = 159.707 ac     0.73% Impervious = 1.169 ac
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Summary for Subcatchment 13S: Existing DA 31

Runoff = 7.98 cfs @ 12.60 hrs,  Volume= 1.233 af,  Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.247 98 Unconnected pavement, HSG C
2.054 74 >75% Grass cover, Good, HSG C
0.031 71 Meadow, non-grazed, HSG C
0.615 70 Woods, Good, HSG C
0.049 80 >75% Grass cover, Good, HSG D
0.009 98 Water Surface, HSG D
3.005 75 Weighted Average, UI Adjusted CN = 74
2.749 91.48% Pervious Area
0.256 8.52% Impervious Area
0.247 96.48% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
36.2 150 0.0100 0.07 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
9.2 555 0.0400 1.00 Shallow Concentrated Flow, Shallow Concentrated

Woodland   Kv= 5.0 fps
45.5 705 Total

Subcatchment 13S: Existing DA 31

Runoff
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=3.005 ac

Runoff Volume=1.233 af
Runoff Depth=4.93"

Flow Length=705'
Tc=45.5 min

UI Adjusted CN=74

7.98 cfs
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Summary for Subcatchment 16S: Existing DA 3

Runoff = 33.48 cfs @ 12.53 hrs,  Volume= 4.720 af,  Depth= 4.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.073 98 Unconnected pavement, HSG C
0.137 74 >75% Grass cover, Good, HSG C
0.018 71 Meadow, non-grazed, HSG C

12.460 70 Woods, Good, HSG C
12.688 70 Weighted Average
12.615 99.42% Pervious Area

0.073 0.58% Impervious Area
0.073 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.3 150 0.0300 0.11 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
14.8 1,150 0.0670 1.29 Shallow Concentrated Flow, Shallow Concentrated

Woodland   Kv= 5.0 fps
38.1 1,300 Total

Subcatchment 16S: Existing DA 3
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=12.688 ac

Runoff Volume=4.720 af
Runoff Depth=4.46"
Flow Length=1,300'

Tc=38.1 min
CN=70

33.48 cfs
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Summary for Subcatchment 19S: Existing DA 26

Runoff = 18.25 cfs @ 12.66 hrs,  Volume= 2.968 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.161 71 Meadow, non-grazed, HSG C
3.962 70 Woods, Good, HSG C
3.282 77 Woods, Good, HSG D
7.405 73 Weighted Average
7.405 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
36.2 150 0.0100 0.07 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
14.0 829 0.0390 0.99 Shallow Concentrated Flow, Shallow Concentrated

Woodland   Kv= 5.0 fps
50.2 979 Total

Subcatchment 19S: Existing DA 26
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=7.405 ac

Runoff Volume=2.968 af
Runoff Depth=4.81"

Flow Length=979'
Tc=50.2 min

CN=73

18.25 cfs
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Summary for Subcatchment 21S: Existing DA 25

Runoff = 44.61 cfs @ 12.50 hrs,  Volume= 6.058 af,  Depth= 4.58"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.575 71 Meadow, non-grazed, HSG C

13.410 70 Woods, Good, HSG C
0.108 78 Meadow, non-grazed, HSG D
1.783 77 Woods, Good, HSG D

15.876 71 Weighted Average
15.876 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.3 100 0.0150 0.07 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
13.2 723 0.0332 0.91 Shallow Concentrated Flow, Shallow Concentrated Flow

Woodland   Kv= 5.0 fps
35.5 823 Total

Subcatchment 21S: Existing DA 25
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=15.876 ac

Runoff Volume=6.058 af
Runoff Depth=4.58"

Flow Length=823'
Tc=35.5 min

CN=71

44.61 cfs
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Summary for Subcatchment 23S: Existing DA 24

Runoff = 53.10 cfs @ 12.53 hrs,  Volume= 7.689 af,  Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
11.333 70 Woods, Good, HSG C

1.072 96 Gravel surface, HSG D
6.328 77 Woods, Good, HSG D

18.733 74 Weighted Average
18.733 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.3 150 0.0270 0.10 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
15.8 1,075 0.0516 1.14 Shallow Concentrated Flow, Shallow Concentrated

Woodland   Kv= 5.0 fps
40.1 1,225 Total

Subcatchment 23S: Existing DA 24

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

55

50

45

40

35

30

25

20

15

10

5

0

Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=18.733 ac

Runoff Volume=7.689 af
Runoff Depth=4.93"
Flow Length=1,225'

Tc=40.1 min
CN=74

53.10 cfs
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Summary for Subcatchment 25S: Existing DA 23

Runoff = 36.71 cfs @ 12.62 hrs,  Volume= 5.782 af,  Depth= 4.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.415 65 Brush, Good, HSG C
0.469 74 >75% Grass cover, Good, HSG C

14.185 70 Woods, Good, HSG C
0.009 73 Brush, Good, HSG D
0.463 77 Woods, Good, HSG D

15.541 70 Weighted Average
15.541 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
25.8 150 0.0233 0.10 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
21.3 1,334 0.0435 1.04 Shallow Concentrated Flow, Shallow Concentrated

Woodland   Kv= 5.0 fps
47.1 1,484 Total

Subcatchment 25S: Existing DA 23
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=15.541 ac

Runoff Volume=5.782 af
Runoff Depth=4.46"
Flow Length=1,484'

Tc=47.1 min
CN=70

36.71 cfs
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Summary for Subcatchment 27S: Existing DA 21

Runoff = 197.89 cfs @ 12.78 hrs,  Volume= 35.124 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.840 98 Unconnected pavement, HSG C
0.139 65 Brush, Good, HSG C

14.886 74 >75% Grass cover, Good, HSG C
0.241 96 Gravel surface, HSG C

30.196 74 Pasture/grassland/range, Good, HSG C
5.535 71 Meadow, non-grazed, HSG C

27.718 70 Woods, Good, HSG C
0.004 73 Brush, Good, HSG D
0.343 80 Pasture/grassland/range, Good, HSG D
2.852 78 Meadow, non-grazed, HSG D
4.874 77 Woods, Good, HSG D

87.628 73 Weighted Average
86.788 99.04% Pervious Area

0.840 0.96% Impervious Area
0.840 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.5 150 0.0467 0.13 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
30.4 1,500 0.0270 0.82 Shallow Concentrated Flow, Shallow Concentrated

Woodland   Kv= 5.0 fps
8.2 1,613 0.0161 3.27 4.90 Channel Flow, Existing Rivulet

Area= 1.5 sf  Perim= 4.0'  r= 0.38'  n= 0.030
58.1 3,263 Total
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Subcatchment 27S: Existing DA 21
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=87.628 ac

Runoff Volume=35.124 af
Runoff Depth=4.81"
Flow Length=3,263'

Tc=58.1 min
CN=73

197.89 cfs
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Summary for Reach 20R: DP-26

Inflow Area = 7.405 ac, 0.00% Impervious,  Inflow Depth = 4.81"    for  100-YR, 24-HR Storm event
Inflow = 18.25 cfs @ 12.66 hrs,  Volume= 2.968 af
Outflow = 18.25 cfs @ 12.67 hrs,  Volume= 2.968 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 20R: DP-26
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Inflow Area=7.405 ac
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Summary for Reach 22R: DP-25

Inflow Area = 15.876 ac, 0.00% Impervious,  Inflow Depth = 4.58"    for  100-YR, 24-HR Storm event
Inflow = 44.61 cfs @ 12.50 hrs,  Volume= 6.058 af
Outflow = 44.61 cfs @ 12.51 hrs,  Volume= 6.058 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 22R: DP-25
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Summary for Reach 24R: DP-24

Inflow Area = 18.733 ac, 0.00% Impervious,  Inflow Depth = 4.93"    for  100-YR, 24-HR Storm event
Inflow = 53.10 cfs @ 12.53 hrs,  Volume= 7.689 af
Outflow = 53.10 cfs @ 12.54 hrs,  Volume= 7.689 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 24R: DP-24
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Inflow Area=18.733 ac
53.10 cfs

53.10 cfs
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Summary for Reach 26R: DP-23

Inflow Area = 15.541 ac, 0.00% Impervious,  Inflow Depth = 4.46"    for  100-YR, 24-HR Storm event
Inflow = 36.71 cfs @ 12.62 hrs,  Volume= 5.782 af
Outflow = 36.71 cfs @ 12.63 hrs,  Volume= 5.782 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 26R: DP-23
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Inflow Area=15.541 ac
36.71 cfs

36.71 cfs
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Summary for Reach 28R: DP-21

Inflow Area = 87.628 ac, 0.96% Impervious,  Inflow Depth = 4.81"    for  100-YR, 24-HR Storm event
Inflow = 197.89 cfs @ 12.78 hrs,  Volume= 35.124 af
Outflow = 197.89 cfs @ 12.79 hrs,  Volume= 35.124 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 28R: DP-21
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Summary for Reach DP-1: DP-1

Inflow Area = 12.688 ac, 0.58% Impervious,  Inflow Depth = 4.46"    for  100-YR, 24-HR Storm event
Inflow = 33.48 cfs @ 12.53 hrs,  Volume= 4.720 af
Outflow = 33.48 cfs @ 12.54 hrs,  Volume= 4.720 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach DP-1: DP-1
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Inflow Area=12.688 ac
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Summary for Reach DP-9: DP-9

Inflow Area = 3.005 ac, 8.52% Impervious,  Inflow Depth = 4.93"    for  100-YR, 24-HR Storm event
Inflow = 7.98 cfs @ 12.60 hrs,  Volume= 1.233 af
Outflow = 7.98 cfs @ 12.61 hrs,  Volume= 1.233 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach DP-9: DP-9
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Inflow Area=3.005 ac
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Subcat Reach Pond Link
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Area Listing (selected nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

3.247 70 Woods, Good, HSG C  (29, 30A)
0.004 71 Meadow, non-grazed, HSG C  (29)
5.154 74 >75% Grass cover, Good, HSG C  (29, 30A)
0.466 98 Paved parking, HSG C  (29)
0.351 98 Paved roads w/curbs & sewers, HSG C  (29, 30A)
0.051 98 Roofs, HSG C  (29)

9.273 75 TOTAL AREA



Concord Roadway Infrastructure_Thom&Joy
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 3HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Soil Listing (selected nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
9.273 HSG C 29, 30A
0.000 HSG D
0.000 Other

9.273 TOTAL AREA
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Ground Covers (selected nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 5.154 0.000 0.000 5.154 >75% Grass cover, Good 29, 
30A

0.000 0.000 0.466 0.000 0.000 0.466 Paved parking 29
0.000 0.000 0.051 0.000 0.000 0.051 Roofs 29
0.000 0.000 0.351 0.000 0.000 0.351 Paved roads w/curbs & sewers 29, 

30A
0.000 0.000 0.004 0.000 0.000 0.004 Meadow, non-grazed 29
0.000 0.000 3.247 0.000 0.000 3.247 Woods, Good 29, 

30A

0.000 0.000 9.273 0.000 0.000 9.273 TOTAL AREA
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Pipe Listing (selected nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

Inside-Fill
(inches)

1 29 0.00 0.00 46.0 0.0074 0.013 15.0 0.0 0.0
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Time span=0.00-120.00 hrs, dt=0.01 hrs, 12001 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Sim-Route method  -  Pond routing by Sim-Route method

Runoff Area=8.461 ac   7.16% Impervious   Runoff Depth=0.67"Subcatchment 29: 29
   Flow Length=708'   Tc=22.6 min   CN=74   Runoff=3.74 cfs  0.469 af

Runoff Area=0.812 ac   32.27% Impervious   Runoff Depth=0.96"Subcatchment 30A: 30A
   Flow Length=481'   Tc=1.9 min   CN=80   Runoff=1.03 cfs  0.065 af

   Inflow=3.74 cfs  0.469 afReach DP10: DP-10
   Outflow=3.74 cfs  0.469 af

   Inflow=1.03 cfs  0.065 afReach DP11: DP-11
   Outflow=1.03 cfs  0.065 af

Total Runoff Area = 9.273 ac   Runoff Volume = 0.534 af   Average Runoff Depth = 0.69"
90.64% Pervious = 8.405 ac     9.36% Impervious = 0.868 ac
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Summary for Subcatchment 29: 29

Runoff = 3.74 cfs @ 12.36 hrs,  Volume= 0.469 af,  Depth= 0.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.466 98 Paved parking, HSG C
0.051 98 Roofs, HSG C
4.961 74 >75% Grass cover, Good, HSG C
0.089 98 Paved roads w/curbs & sewers, HSG C
0.004 71 Meadow, non-grazed, HSG C
2.890 70 Woods, Good, HSG C
8.461 74 Weighted Average
7.855 92.84% Pervious Area
0.606 7.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 150 0.0127 0.17 Sheet Flow, Sheet Flow

Grass: Short   n= 0.150   P2= 3.75"
6.7 350 0.0157 0.88 Shallow Concentrated Flow, Shallow

Short Grass Pasture   Kv= 7.0 fps
0.7 162 0.0123 3.92 14.90 Channel Flow, Roadside Ditch

Area= 3.8 sf  Perim= 6.3'  r= 0.60'  n= 0.030
0.2 46 0.0074 4.53 5.56 Pipe Channel, Roadway Culvert

15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

22.6 708 Total
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Subcatchment 29: 29

Runoff
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=8.461 ac

Runoff Volume=0.469 af
Runoff Depth=0.67"

Flow Length=708'
Tc=22.6 min

CN=74

3.74 cfs
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Summary for Subcatchment 30A: 30A

Runoff = 1.03 cfs @ 12.03 hrs,  Volume= 0.065 af,  Depth= 0.96"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.262 98 Paved roads w/curbs & sewers, HSG C
0.193 74 >75% Grass cover, Good, HSG C
0.357 70 Woods, Good, HSG C
0.812 80 Weighted Average
0.550 67.73% Pervious Area
0.262 32.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 36 0.0200 1.21 Sheet Flow, Road
Smooth surfaces   n= 0.011   P2= 3.75"

1.4 445 0.0220 5.24 19.93 Channel Flow, Roadside Ditch
Area= 3.8 sf  Perim= 6.3'  r= 0.60'  n= 0.030

1.9 481 Total

Subcatchment 30A: 30A
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.812 ac

Runoff Volume=0.065 af
Runoff Depth=0.96"

Flow Length=481'
Tc=1.9 min

CN=80

1.03 cfs
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Summary for Reach DP10: DP-10

Inflow Area = 8.461 ac, 7.16% Impervious,  Inflow Depth = 0.67"    for  1-YR, 24-HR Storm event
Inflow = 3.74 cfs @ 12.36 hrs,  Volume= 0.469 af
Outflow = 3.74 cfs @ 12.37 hrs,  Volume= 0.469 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs

Reach DP10: DP-10
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Hydrograph
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Summary for Reach DP11: DP-11

Inflow Area = 0.812 ac, 32.27% Impervious,  Inflow Depth = 0.96"    for  1-YR, 24-HR Storm event
Inflow = 1.03 cfs @ 12.03 hrs,  Volume= 0.065 af
Outflow = 1.03 cfs @ 12.04 hrs,  Volume= 0.065 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs

Reach DP11: DP-11

Inflow
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Time span=0.00-120.00 hrs, dt=0.01 hrs, 12001 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Sim-Route method  -  Pond routing by Sim-Route method

Runoff Area=8.461 ac   7.16% Impervious   Runoff Depth=3.18"Subcatchment 29: 29
   Flow Length=708'   Tc=22.6 min   CN=74   Runoff=20.20 cfs  2.246 af

Runoff Area=0.812 ac   32.27% Impervious   Runoff Depth=3.78"Subcatchment 30A: 30A
   Flow Length=481'   Tc=1.9 min   CN=80   Runoff=4.16 cfs  0.256 af

   Inflow=20.20 cfs  2.246 afReach DP10: DP-10
   Outflow=20.20 cfs  2.246 af

   Inflow=4.16 cfs  0.256 afReach DP11: DP-11
   Outflow=4.16 cfs  0.256 af

Total Runoff Area = 9.273 ac   Runoff Volume = 2.501 af   Average Runoff Depth = 3.24"
90.64% Pervious = 8.405 ac     9.36% Impervious = 0.868 ac
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Summary for Subcatchment 29: 29

Runoff = 20.20 cfs @ 12.32 hrs,  Volume= 2.246 af,  Depth= 3.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.466 98 Paved parking, HSG C
0.051 98 Roofs, HSG C
4.961 74 >75% Grass cover, Good, HSG C
0.089 98 Paved roads w/curbs & sewers, HSG C
0.004 71 Meadow, non-grazed, HSG C
2.890 70 Woods, Good, HSG C
8.461 74 Weighted Average
7.855 92.84% Pervious Area
0.606 7.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 150 0.0127 0.17 Sheet Flow, Sheet Flow

Grass: Short   n= 0.150   P2= 3.75"
6.7 350 0.0157 0.88 Shallow Concentrated Flow, Shallow

Short Grass Pasture   Kv= 7.0 fps
0.7 162 0.0123 3.92 14.90 Channel Flow, Roadside Ditch

Area= 3.8 sf  Perim= 6.3'  r= 0.60'  n= 0.030
0.2 46 0.0074 4.53 5.56 Pipe Channel, Roadway Culvert

15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

22.6 708 Total
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Subcatchment 29: 29
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=8.461 ac

Runoff Volume=2.246 af
Runoff Depth=3.18"

Flow Length=708'
Tc=22.6 min

CN=74

20.20 cfs
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Summary for Subcatchment 30A: 30A

Runoff = 4.16 cfs @ 12.03 hrs,  Volume= 0.256 af,  Depth= 3.78"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.262 98 Paved roads w/curbs & sewers, HSG C
0.193 74 >75% Grass cover, Good, HSG C
0.357 70 Woods, Good, HSG C
0.812 80 Weighted Average
0.550 67.73% Pervious Area
0.262 32.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 36 0.0200 1.21 Sheet Flow, Road
Smooth surfaces   n= 0.011   P2= 3.75"

1.4 445 0.0220 5.24 19.93 Channel Flow, Roadside Ditch
Area= 3.8 sf  Perim= 6.3'  r= 0.60'  n= 0.030

1.9 481 Total

Subcatchment 30A: 30A
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.812 ac

Runoff Volume=0.256 af
Runoff Depth=3.78"

Flow Length=481'
Tc=1.9 min

CN=80

4.16 cfs
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Summary for Reach DP10: DP-10

Inflow Area = 8.461 ac, 7.16% Impervious,  Inflow Depth = 3.18"    for  10-YR, 24-HR Storm event
Inflow = 20.20 cfs @ 12.32 hrs,  Volume= 2.246 af
Outflow = 20.20 cfs @ 12.33 hrs,  Volume= 2.246 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs

Reach DP10: DP-10
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Summary for Reach DP11: DP-11

Inflow Area = 0.812 ac, 32.27% Impervious,  Inflow Depth = 3.78"    for  10-YR, 24-HR Storm event
Inflow = 4.16 cfs @ 12.03 hrs,  Volume= 0.256 af
Outflow = 4.16 cfs @ 12.04 hrs,  Volume= 0.256 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs

Reach DP11: DP-11

Inflow
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Time span=0.00-120.00 hrs, dt=0.01 hrs, 12001 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Sim-Route method  -  Pond routing by Sim-Route method

Runoff Area=8.461 ac   7.16% Impervious   Runoff Depth=0.06"Subcatchment 29: 29
   Flow Length=708'   Tc=22.6 min   CN=74   Runoff=0.11 cfs  0.043 af

Runoff Area=0.812 ac   32.27% Impervious   Runoff Depth=0.15"Subcatchment 30A: 30A
   Flow Length=481'   Tc=1.9 min   CN=80   Runoff=0.10 cfs  0.010 af

   Inflow=0.11 cfs  0.043 afReach DP10: DP-10
   Outflow=0.11 cfs  0.043 af

   Inflow=0.10 cfs  0.010 afReach DP11: DP-11
   Outflow=0.10 cfs  0.010 af

Total Runoff Area = 9.273 ac   Runoff Volume = 0.054 af   Average Runoff Depth = 0.07"
90.64% Pervious = 8.405 ac     9.36% Impervious = 0.868 ac
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Summary for Subcatchment 29: 29

Runoff = 0.11 cfs @ 12.68 hrs,  Volume= 0.043 af,  Depth= 0.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.466 98 Paved parking, HSG C
0.051 98 Roofs, HSG C
4.961 74 >75% Grass cover, Good, HSG C
0.089 98 Paved roads w/curbs & sewers, HSG C
0.004 71 Meadow, non-grazed, HSG C
2.890 70 Woods, Good, HSG C
8.461 74 Weighted Average
7.855 92.84% Pervious Area
0.606 7.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 150 0.0127 0.17 Sheet Flow, Sheet Flow

Grass: Short   n= 0.150   P2= 3.75"
6.7 350 0.0157 0.88 Shallow Concentrated Flow, Shallow

Short Grass Pasture   Kv= 7.0 fps
0.7 162 0.0123 3.92 14.90 Channel Flow, Roadside Ditch

Area= 3.8 sf  Perim= 6.3'  r= 0.60'  n= 0.030
0.2 46 0.0074 4.53 5.56 Pipe Channel, Roadway Culvert

15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

22.6 708 Total
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Subcatchment 29: 29
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=8.461 ac
Runoff Volume=0.043 af

Runoff Depth=0.06"
Flow Length=708'

Tc=22.6 min
CN=74

0.11 cfs
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Summary for Subcatchment 30A: 30A

Runoff = 0.10 cfs @ 12.06 hrs,  Volume= 0.010 af,  Depth= 0.15"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.262 98 Paved roads w/curbs & sewers, HSG C
0.193 74 >75% Grass cover, Good, HSG C
0.357 70 Woods, Good, HSG C
0.812 80 Weighted Average
0.550 67.73% Pervious Area
0.262 32.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 36 0.0200 1.21 Sheet Flow, Road
Smooth surfaces   n= 0.011   P2= 3.75"

1.4 445 0.0220 5.24 19.93 Channel Flow, Roadside Ditch
Area= 3.8 sf  Perim= 6.3'  r= 0.60'  n= 0.030

1.9 481 Total

Subcatchment 30A: 30A
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.812 ac
Runoff Volume=0.010 af

Runoff Depth=0.15"
Flow Length=481'

Tc=1.9 min
CN=80

0.10 cfs



Type III 24-hr  90% Storm Rainfall=1.20"Concord Roadway Infrastructure_Thom&Joy
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 22HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Reach DP10: DP-10

Inflow Area = 8.461 ac, 7.16% Impervious,  Inflow Depth = 0.06"    for  90% Storm event
Inflow = 0.11 cfs @ 12.68 hrs,  Volume= 0.043 af
Outflow = 0.11 cfs @ 12.69 hrs,  Volume= 0.043 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs

Reach DP10: DP-10

Inflow
Outflow

Hydrograph
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Inflow Area=8.461 ac
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Summary for Reach DP11: DP-11

Inflow Area = 0.812 ac, 32.27% Impervious,  Inflow Depth = 0.15"    for  90% Storm event
Inflow = 0.10 cfs @ 12.06 hrs,  Volume= 0.010 af
Outflow = 0.10 cfs @ 12.07 hrs,  Volume= 0.010 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs

Reach DP11: DP-11

Inflow
Outflow

Hydrograph
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Time span=0.00-120.00 hrs, dt=0.01 hrs, 12001 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Sim-Route method  -  Pond routing by Sim-Route method

Runoff Area=8.461 ac   7.16% Impervious   Runoff Depth=4.93"Subcatchment 29: 29
   Flow Length=708'   Tc=22.6 min   CN=74   Runoff=31.23 cfs  3.473 af

Runoff Area=0.812 ac   32.27% Impervious   Runoff Depth=5.62"Subcatchment 30A: 30A
   Flow Length=481'   Tc=1.9 min   CN=80   Runoff=6.11 cfs  0.381 af

   Inflow=31.23 cfs  3.473 afReach DP10: DP-10
   Outflow=31.23 cfs  3.473 af

   Inflow=6.11 cfs  0.381 afReach DP11: DP-11
   Outflow=6.11 cfs  0.381 af

Total Runoff Area = 9.273 ac   Runoff Volume = 3.854 af   Average Runoff Depth = 4.99"
90.64% Pervious = 8.405 ac     9.36% Impervious = 0.868 ac
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Summary for Subcatchment 29: 29

Runoff = 31.23 cfs @ 12.31 hrs,  Volume= 3.473 af,  Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.466 98 Paved parking, HSG C
0.051 98 Roofs, HSG C
4.961 74 >75% Grass cover, Good, HSG C
0.089 98 Paved roads w/curbs & sewers, HSG C
0.004 71 Meadow, non-grazed, HSG C
2.890 70 Woods, Good, HSG C
8.461 74 Weighted Average
7.855 92.84% Pervious Area
0.606 7.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 150 0.0127 0.17 Sheet Flow, Sheet Flow

Grass: Short   n= 0.150   P2= 3.75"
6.7 350 0.0157 0.88 Shallow Concentrated Flow, Shallow

Short Grass Pasture   Kv= 7.0 fps
0.7 162 0.0123 3.92 14.90 Channel Flow, Roadside Ditch

Area= 3.8 sf  Perim= 6.3'  r= 0.60'  n= 0.030
0.2 46 0.0074 4.53 5.56 Pipe Channel, Roadway Culvert

15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

22.6 708 Total
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Subcatchment 29: 29
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=8.461 ac

Runoff Volume=3.473 af
Runoff Depth=4.93"

Flow Length=708'
Tc=22.6 min

CN=74

31.23 cfs
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Summary for Subcatchment 30A: 30A

Runoff = 6.11 cfs @ 12.03 hrs,  Volume= 0.381 af,  Depth= 5.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.262 98 Paved roads w/curbs & sewers, HSG C
0.193 74 >75% Grass cover, Good, HSG C
0.357 70 Woods, Good, HSG C
0.812 80 Weighted Average
0.550 67.73% Pervious Area
0.262 32.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.5 36 0.0200 1.21 Sheet Flow, Road
Smooth surfaces   n= 0.011   P2= 3.75"

1.4 445 0.0220 5.24 19.93 Channel Flow, Roadside Ditch
Area= 3.8 sf  Perim= 6.3'  r= 0.60'  n= 0.030

1.9 481 Total

Subcatchment 30A: 30A
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.812 ac

Runoff Volume=0.381 af
Runoff Depth=5.62"

Flow Length=481'
Tc=1.9 min

CN=80

6.11 cfs
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Summary for Reach DP10: DP-10

Inflow Area = 8.461 ac, 7.16% Impervious,  Inflow Depth = 4.93"    for  100-YR, 24-HR Storm event
Inflow = 31.23 cfs @ 12.31 hrs,  Volume= 3.473 af
Outflow = 31.23 cfs @ 12.32 hrs,  Volume= 3.473 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs

Reach DP10: DP-10
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Inflow Area=8.461 ac
31.23 cfs
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Summary for Reach DP11: DP-11

Inflow Area = 0.812 ac, 32.27% Impervious,  Inflow Depth = 5.62"    for  100-YR, 24-HR Storm event
Inflow = 6.11 cfs @ 12.03 hrs,  Volume= 0.381 af
Outflow = 6.11 cfs @ 12.04 hrs,  Volume= 0.381 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs

Reach DP11: DP-11
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Subcat Reach Pond Link



28A

PR DA 28A

28B

PR DA 28B

28C

PR DA 28C

28D

PR DA 28D

28E

PR DA 28E

28F

PR DA 28F

28G

PR DA 28G

28H

PR DA 28H

28I

PR DA 28I

31A

PR DA 31A

31B

PR DA 31B

31C

PR DA 31C

SW28A

PR DA SW28A

SW28B

PR DA SW28B

SW28C

PR DA SW28C

SW28D

PR DA SW28D

36R

DP-1

28-P

Pond-28

SW28A-FS

CB

Flow Splitter for SW28A

SW28A-P

BRA-SW28A

SW28B-FS

CB

Flow Splitter for SW28B

SW28B-P

BRA-SW28B

SW28C-FS

CB

Flow Splitter for SW28C

SW28C-P

BRA-SW28C

Routing Diagram for Concord Roadway Infrastructure
Prepared by AKRF, Inc.,  Printed 3/15/2013

HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



26

PR DA 26

26A-1

PR DA 26A-1

26A-2

PR DA 26A-2

26A-3

PR DA 26A-3

26B-1

PR DA 26B-1

26B-2

PR DA 26B-2

26B-3

PR DA 26B-3

26C

PR DA 26C

26D

PR DA 26D

26E

PR DA 26E

26F

PR DA 26F

26G

PR DA 26G

41R

DP-26

26-P

Pond-26

Routing Diagram for Concord Roadway Infrastructure
Prepared by AKRF, Inc.,  Printed 3/15/2013

HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



25

PR DA 25

25A-1

PR DA 25A-1

25A-2

PR DA 25A-2

25B-1

PR DA 25B-1

25B-2

PR DA 25B-2

25C

PR DA 25C

25D

PR DA 25D

46R

DP-25

BRA37-FS

CB

Flow Splitter for BRA-37

BRA37-P

BRA-37

BRA38-P

BRA-38

Routing Diagram for Concord Roadway Infrastructure
Prepared by AKRF, Inc.,  Printed 3/15/2013

HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



24

PR DA 24

24A-1

PR DA 24A-1

24A-2

PR DA 24A-2

24A-3

PR DA 24A-3

24A-4

PR DA 24A-4

24B-1

PR DA 24B-1
24B-2

PR DA 24B-2 24B-3

PR DA 24B-3

24B-4

PR DA 24B-4

24C

PR DA 24C
24P

24P

51R

DP-24

24-P

Pond-24

BRA-46

BRA-46

BRA-46-FS

CB

Flow Splitter for BRA-46

Routing Diagram for Concord Roadway Infrastructure
Prepared by AKRF, Inc.,  Printed 3/15/2013

HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



23

PR DA 23

23A-1

PR DA 23A-1

23A-2

PR DA 23A-2

23B-1

PR DA 23B-1

23B-2

PR DA 23B-2
23C

PR DA 23C

23F

PR DA 23F

23G

PR DA 23G

23H

PR DA 23H

23P

PR DA 23P

SW23A

PR DA SW23A

SW23B

PR DA SW23B56R

DP-23

23-P

Pond-23

BRA50-FS

CB

Flow Splitter for BRA-50
BRA50-P

BRA-50

SW23A-FS

CB

Flow Splitter for SW23A

SW23A-P

BRA-SW23A

SW23B-FS

CB

Flow Splitter for SW23B

SW23B-P

BRA-SW23B

Routing Diagram for Concord Roadway Infrastructure
Prepared by AKRF, Inc.,  Printed 3/15/2013

HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



21

PR DA 21

21A-1

PR DA 21A-1

21A-2

PR DA 21A-2

21B-1

PR DA 21B-1

21B-2

PR DA 21B-2

21C

PR DA 21C

21D

PR DA 21D

21E-1

PR DA 21E-1

21E-2

PR DA 21E-2

21E-3

PR DA 21E-3

21F-1

PR DA 21F-1

21F-2

PR DA 21F-2

21F-3

PR DA 21F-3

21G

PR DA 21G

21H

PR DA 21H

SW21A

PR DA SW21A

SW21B

PR DA SW21B

SW21C

PR DA SW21C

61R

DP-21

21A-P

Pond-21A

21B-P

Pond-21B

BRA-59

BRA-59

BRA-59-FS

CB

Flow Splitter for BRA-59

SW21C-FS

CB

Flow Splitter for SW21C

SW21C-P

BRA-SW21C

Routing Diagram for Concord Roadway Infrastructure
Prepared by AKRF, Inc.,  Printed 3/15/2013

HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 2HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Area Listing (selected nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.480 65 Brush, Good, HSG C  (21D, 23)
55.763 70 Woods, Good, HSG C  (21, 21B-2, 21C, 21D, 21E-1, 21E-2, 21E-3, 21F-1, 21F-2, 

21F-3, 23, 23B-1, 23B-2, 24, 24A-1, 24A-4, 24B-1, 24B-2, 24B-3, 24B-4, 24C, 24P, 
25, 25A-1, 25A-2, 25C, 25D, 26, 26A-1, 26A-2, 26C, 26D, 26E, 26G, 28F, 31)

5.611 71 Meadow, non-grazed, HSG C  (21, 21C, 21D, 25C, 25D, 26, 26C, 28F, 31)
0.013 73 Brush, Good, HSG D  (21D, 23)

59.174 74 >75% Grass cover, Good, HSG C  (21, 21A-1, 21A-2, 21B-1, 21B-2, 21C, 21D, 
21E-1, 21E-2, 21E-3, 21F-1, 21F-2, 21F-3, 21G, 21H, 23, 23A-1, 23A-2, 23B-1, 
23B-2, 23F, 23G, 23H, 23P, 24A-1, 24A-2, 24A-4, 24B-1, 24B-2, 24B-3, 24B-4, 
25A-1, 25A-2, 25B-1, 25B-2, 26A-1, 26A-2, 26A-3, 26B-1, 26B-2, 26B-3, 26F, 28A, 
28B, 28F, 28H, 31, 31B, 31D, SW21A, SW21B, SW21C, SW23A, SW23B, SW28A, 
SW28B, SW28C, SW28D, SW31)

0.010 74 Pasture/grassland/range, Good, HSG C  (21C)
18.299 77 Woods, Good, HSG D  (21, 21B-2, 21D, 23, 23C, 24, 24A-2, 24A-3, 24A-4, 24B-2, 

24B-4, 24C, 24P, 25, 25A-1, 25C, 25D, 26, 26D, 26E)
2.338 78 Meadow, non-grazed, HSG D  (21, 21D, 25C, 25D)
1.456 80 >75% Grass cover, Good, HSG D  (21A-2, 21B-2, 21D, 24A-2, 24A-3, 24A-4, 24B-2, 

24B-4, 31)
0.204 80 Pasture/grassland/range, Good, HSG D  (21)
0.732 89 Gravel Shoulder, HSG C  (21A-1, 21A-2, 21B-1, 21B-2, 21E-1, 21E-2, 21E-3, 21F-1, 

21F-2, 21F-3, 23A-1, 23A-2, 23B-1, 23B-2, 23F, 23G, 23H, 24B-1, 24B-2, 24B-3, 
24B-4, 25A-1, 25A-2, 25B-1, 25B-2, 26A-1, 26A-2, 26A-3, 26B-1, 26B-2, 26B-3)

0.035 89 Gravel roads, HSG C  (24A-1, 24A-2, 24A-4)
0.123 91 Gravel Shoulder, HSG D  (21A-2, 24A-2, 24A-3, 24A-4, 24B-2, 24B-4)
0.038 91 Gravel roads, HSG D  (21B-2)
0.739 96 Gravel surface, HSG D  (24, 24A-2, 24A-3, 24A-4, 24B-2, 24B-3, 24B-4, 24C)
6.774 98 Paved roads w/curbs & sewers, HSG C  (21A-1, 21A-2, 21B-1, 21B-2, 21E-1, 21E-2, 

21E-3, 21F-1, 21F-2, 21F-3, 21G, 21H, 23A-1, 23A-2, 23B-1, 23B-2, 23F, 23G, 23H, 
24A-1, 24A-2, 24A-4, 24B-1, 24B-2, 24B-3, 24B-4, 25A-1, 25A-2, 25B-1, 25B-2, 
26A-1, 26A-2, 26A-3, 26B-1, 26B-2, 26B-3, 28A, 28B, 28C, 28D, 28E, 28G, 28I, 31A, 
31C, 31D)

0.885 98 Paved roads w/curbs & sewers, HSG D  (21A-2, 21B-2, 24A-2, 24A-3, 24A-4, 24B-2, 
24B-4)

1.423 98 Unconnected pavement, HSG C  (21, 21C, 28F, 31, 31D)
0.009 98 Water Surface, HSG D  (31)

154.106 75 TOTAL AREA
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Soil Listing (selected nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B

130.002 HSG C 21, 21A-1, 21A-2, 21B-1, 21B-2, 21C, 21D, 21E-1, 21E-2, 21E-3, 21F-1, 21F-2, 
21F-3, 21G, 21H, 23, 23A-1, 23A-2, 23B-1, 23B-2, 23F, 23G, 23H, 23P, 24, 
24A-1, 24A-2, 24A-4, 24B-1, 24B-2, 24B-3, 24B-4, 24C, 24P, 25, 25A-1, 25A-2, 
25B-1, 25B-2, 25C, 25D, 26, 26A-1, 26A-2, 26A-3, 26B-1, 26B-2, 26B-3, 26C, 
26D, 26E, 26F, 26G, 28A, 28B, 28C, 28D, 28E, 28F, 28G, 28H, 28I, 31, 31A, 
31B, 31C, 31D, SW21A, SW21B, SW21C, SW23A, SW23B, SW28A, SW28B, 
SW28C, SW28D, SW31

24.104 HSG D 21, 21A-2, 21B-2, 21D, 23, 23C, 24, 24A-2, 24A-3, 24A-4, 24B-2, 24B-3, 24B-4, 
24C, 24P, 25, 25A-1, 25C, 25D, 26, 26D, 26E, 31

0.000 Other

154.106 TOTAL AREA
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Ground Covers (selected nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 59.174 1.456 0.000 60.630 >75% Grass cover, Good 21, 
21A
-1, 
21A
-2, 
21B
-1, 
21B
-2, 
21C
, 
21D
, 
21E
-1, 
21E
-2, 
21E
-3, 
21F
-1, 
21F
-2, 
21F
-3, 
21G
, 
21H
, 
23, 
23A
-1, 
23A
-2, 
23B
-1, 
23B
-2, 
23F,
 
23G
, 
23H
, 
23P
, 
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Ground Covers (selected nodes) (continued)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 0.096 0.000 0.000 0.096 Gravel Shoulder 26A
-1, 
26A
-2, 
26A
-3, 
26B
-1, 
26B
-2, 
26B
-3

0.000 0.000 0.063 0.000 0.000 0.063 Unconnected pavement 31D
0.000 0.000 0.402 0.000 0.000 0.402 Paved roads w/curbs & sewers 31A

, 
31C
, 
31D

0.000 0.000 0.124 0.000 0.000 0.124 Unconnected pavement 28F,
 31

0.000 0.000 3.707 0.375 0.000 4.082 Paved roads w/curbs & sewers 24A
-3, 
24A
-4, 
24B
-1, 
24B
-2, 
24B
-3, 
24B
-4, 
25A
-1, 
25A
-2, 
25B
-1, 
25B
-2, 
26A
-1, 
26A
-2, 
26A
-3, 
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Ground Covers (selected nodes) (continued)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 0.280 0.082 0.000 0.362 Gravel Shoulder 23F,
 
23G
, 
23H
, 
24A
-2, 
24A
-3, 
24A
-4, 
24B
-1, 
24B
-2, 
24B
-3, 
24B
-4, 
25A
-1, 
25A
-2, 
25B
-1, 
25B
-2

0.000 0.000 0.884 0.075 0.000 0.959 Paved roads w/curbs & sewers 23A
-2, 
23B
-1, 
23B
-2, 
23F,
 
23G
, 
23H
, 
24A
-1, 
24A
-2
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Ground Covers (selected nodes) (continued)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 0.312 0.000 0.000 0.312 Gravel Shoulder 21B
-1, 
21B
-2, 
21E
-1, 
21E
-2, 
21E
-3, 
21F
-1, 
21F
-2, 
21F
-3, 
23A
-1, 
23A
-2, 
23B
-1, 
23B
-2

0.000 0.000 1.236 0.000 0.000 1.236 Unconnected pavement 21, 
21C

0.000 0.000 1.781 0.435 0.000 2.216 Paved roads w/curbs & sewers 21A
-1, 
21A
-2, 
21B
-1, 
21B
-2, 
21E
-1, 
21E
-2, 
21E
-3, 
21F
-1, 
21F
-2, 
21F
-3, 
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Ground Covers (selected nodes) (continued)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 0.044 0.041 0.000 0.085 Gravel Shoulder 21A
-1, 
21A
-2

0.000 0.000 0.035 0.038 0.000 0.073 Gravel roads 21B
-2, 
24A
-1, 
24A
-2, 
24A
-4

0.000 0.000 0.000 0.739 0.000 0.739 Gravel surface 24, 
24A
-2, 
24A
-3, 
24A
-4, 
24B
-2, 
24B
-3, 
24B
-4, 
24C

0.000 0.000 0.010 0.204 0.000 0.214 Pasture/grassland/range, Good 21, 
21C

0.000 0.000 5.611 2.338 0.000 7.949 Meadow, non-grazed 21, 
21C
, 
21D
, 
25C
, 
25D
, 
26, 
26C
, 
28F,
 31
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Ground Covers (selected nodes) (continued)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 0.480 0.013 0.000 0.493 Brush, Good 21D
, 23

0.000 0.000 55.763 18.299 0.000 74.062 Woods, Good 21, 
21B
-2, 
21C
, 
21D
, 
21E
-1, 
21E
-2, 
21E
-3, 
21F
-1, 
21F
-2, 
21F
-3, 
23, 
23B
-1, 
23B
-2, 
23C
, 
24, 
24A
-1, 
24A
-2, 
24A
-3, 
24A
-4, 
24B
-1, 
24B
-2, 
24B
-3, 
24B
-4, 
24C
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Ground Covers (selected nodes) (continued)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 0.000 0.009 0.000 0.009 Water Surface 31

0.000 0.000 130.002 24.104 0.000 154.106 TOTAL AREA
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Pipe Listing (selected nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

Inside-Fill
(inches)

1 21 0.00 0.00 190.0 0.0239 0.013 38.0 24.0 0.0
2 21A-1 0.00 0.00 408.0 0.0200 0.011 15.0 0.0 0.0
3 21A-2 0.00 0.00 408.0 0.0200 0.011 15.0 0.0 0.0
4 21B-1 0.00 0.00 320.0 0.0200 0.013 15.0 0.0 0.0
5 21B-2 0.00 0.00 320.0 0.0200 0.013 15.0 0.0 0.0
6 21C 0.00 0.00 215.0 0.0326 0.013 30.0 19.0 0.0
7 21E-1 0.00 0.00 340.0 0.0200 0.013 15.0 0.0 0.0
8 21E-2 0.00 0.00 340.0 0.0200 0.013 15.0 0.0 0.0
9 21E-3 0.00 0.00 340.0 0.0200 0.013 15.0 0.0 0.0

10 21F-1 0.00 0.00 340.0 0.0200 0.013 15.0 0.0 0.0
11 21F-2 0.00 0.00 340.0 0.0200 0.013 15.0 0.0 0.0
12 21F-3 0.00 0.00 340.0 0.0200 0.013 15.0 0.0 0.0
13 21G 0.00 0.00 100.0 0.0200 0.013 15.0 0.0 0.0
14 21H 0.00 0.00 194.0 0.0200 0.013 15.0 0.0 0.0
15 23C 0.00 0.00 125.0 0.0200 0.013 15.0 0.0 0.0
16 23G 0.00 0.00 131.0 0.0200 0.013 15.0 0.0 0.0
17 23H 0.00 0.00 240.0 0.0200 0.013 15.0 0.0 0.0
18 24A-1 0.00 0.00 312.0 0.0200 0.013 51.0 0.0 0.0
19 24A-2 0.00 0.00 312.0 0.0200 0.013 51.0 0.0 0.0
20 24A-3 0.00 0.00 312.0 0.0200 0.013 51.0 0.0 0.0
21 24A-4 0.00 0.00 312.0 0.0200 0.013 51.0 0.0 0.0
22 24B-1 0.00 0.00 343.0 0.0200 0.013 15.0 0.0 0.0
23 24B-2 0.00 0.00 343.0 0.0200 0.013 15.0 0.0 0.0
24 24B-3 0.00 0.00 343.0 0.0200 0.013 15.0 0.0 0.0
25 24B-4 0.00 0.00 343.0 0.0200 0.013 15.0 0.0 0.0
26 26A-1 0.00 0.00 572.0 0.0200 0.013 15.0 0.0 0.0
27 26A-2 0.00 0.00 572.0 0.0200 0.013 15.0 0.0 0.0
28 26A-3 0.00 0.00 572.0 0.0200 0.013 15.0 0.0 0.0
29 26B-1 0.00 0.00 572.0 0.0200 0.013 15.0 0.0 0.0
30 26B-2 0.00 0.00 572.0 0.0200 0.013 15.0 0.0 0.0
31 26B-3 0.00 0.00 572.0 0.0200 0.013 15.0 0.0 0.0
32 26D 0.00 0.00 573.0 0.0200 0.013 15.0 0.0 0.0
33 28A 0.00 0.00 200.0 0.0200 0.013 15.0 0.0 0.0
34 28B 0.00 0.00 183.0 0.0200 0.013 15.0 0.0 0.0
35 28C 0.00 0.00 275.0 0.0200 0.013 15.0 0.0 0.0
36 28D 0.00 0.00 135.0 0.0200 0.013 15.0 0.0 0.0
37 28E 0.00 0.00 140.0 0.0200 0.013 15.0 0.0 0.0
38 28G 0.00 0.00 226.0 0.0200 0.013 15.0 0.0 0.0
39 28H 0.00 0.00 185.0 0.0200 0.013 15.0 0.0 0.0
40 28I 0.00 0.00 165.0 0.0200 0.013 15.0 0.0 0.0
41 31A 0.00 0.00 60.0 0.0200 0.013 15.0 0.0 0.0
42 31B 0.00 0.00 42.0 0.0200 0.013 15.0 0.0 0.0
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Pipe Listing (selected nodes) (continued)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

Inside-Fill
(inches)

43 31D 0.00 0.00 122.0 0.0200 0.013 15.0 0.0 0.0
44 21A-P 1,374.00 1,373.50 3.0 0.1667 0.013 15.0 0.0 0.0
45 21B-P 1,376.00 1,375.00 52.0 0.0192 0.013 12.0 0.0 0.0
46 23-P 1,380.00 1,379.00 50.0 0.0200 0.013 18.0 0.0 0.0
47 24-P 1,362.00 1,358.00 150.0 0.0267 0.013 18.0 0.0 0.0
48 26-P 1,368.00 1,367.00 60.0 0.0167 0.013 15.0 0.0 0.0
49 28-P 1,373.00 1,372.00 20.0 0.0500 0.013 18.0 0.0 0.0
50 BRA-46 1,366.00 1,365.20 72.8 0.0110 0.013 15.0 0.0 0.0
51 BRA-46-FS 1,371.45 1,371.00 38.0 0.0118 0.013 15.0 0.0 0.0
52 BRA-46-FS 1,371.45 1,365.12 195.0 0.0325 0.130 15.0 0.0 0.0
53 BRA-59 1,378.50 1,378.00 52.0 0.0096 0.013 15.0 0.0 0.0
54 BRA-59-FS 1,381.75 1,381.25 66.0 0.0076 0.013 15.0 0.0 0.0
55 BRA-59-FS 1,381.50 1,380.50 86.0 0.0116 0.013 15.0 0.0 0.0
56 BRA37-FS 1,385.60 1,385.50 7.9 0.0127 0.013 18.0 0.0 0.0
57 BRA37-FS 1,385.60 1,383.00 89.0 0.0292 0.013 18.0 0.0 0.0
58 BRA37-P 1,382.00 1,381.50 93.4 0.0054 0.013 18.0 0.0 0.0
59 BRA38-P 1,381.50 1,380.90 114.0 0.0053 0.013 18.0 0.0 0.0
60 BRA50-FS 1,386.10 1,386.00 17.5 0.0057 0.013 18.0 0.0 0.0
61 BRA50-FS 1,386.10 1,383.70 71.9 0.0334 0.013 18.0 0.0 0.0
62 BRA50-P 1,382.00 1,381.30 62.2 0.0113 0.013 18.0 0.0 0.0
63 SW21C-FS 1,404.50 1,403.50 102.1 0.0098 0.013 18.0 0.0 0.0
64 SW21C-FS 1,404.50 1,377.20 293.0 0.0932 0.013 15.0 0.0 0.0
65 SW21C-P 1,398.00 1,397.50 37.5 0.0133 0.013 18.0 0.0 0.0
66 SW23A-FS 1,383.75 1,383.50 44.9 0.0056 0.013 15.0 0.0 0.0
67 SW23A-FS 1,383.75 1,381.30 177.6 0.0138 0.013 15.0 0.0 0.0
68 SW23A-P 1,378.00 1,376.50 97.1 0.0154 0.013 15.0 0.0 0.0
69 SW23B-FS 1,388.50 1,387.50 132.6 0.0075 0.013 18.0 0.0 0.0
70 SW23B-FS 1,388.50 1,384.00 268.2 0.0168 0.013 15.0 0.0 0.0
71 SW23B-P 1,384.00 1,383.00 80.5 0.0124 0.013 18.0 0.0 0.0
72 SW28A-FS 1,435.64 1,435.50 7.3 0.0192 0.013 15.0 0.0 0.0
73 SW28A-FS 1,435.64 1,427.30 149.5 0.0558 0.013 15.0 0.0 0.0
74 SW28A-P 1,430.00 1,429.00 77.0 0.0130 0.013 15.0 0.0 0.0
75 SW28B-FS 1,412.00 1,410.50 21.0 0.0714 0.013 18.0 0.0 0.0
76 SW28B-FS 1,412.00 1,406.00 117.0 0.0513 0.013 18.0 0.0 0.0
77 SW28B-P 1,403.50 1,401.00 58.6 0.0427 0.013 15.0 0.0 0.0
78 SW28C-FS 1,392.50 1,392.00 14.4 0.0347 0.013 18.0 0.0 0.0
79 SW28C-FS 1,392.50 1,385.70 189.8 0.0358 0.013 18.0 0.0 0.0
80 SW28C-P 1,384.50 1,384.00 68.9 0.0073 0.013 15.0 0.0 0.0
81 SW31-FS 1,444.60 1,444.50 10.0 0.0100 0.013 18.0 0.0 0.0
82 SW31-FS 1,444.60 1,443.00 48.0 0.0333 0.013 18.0 0.0 0.0
83 SW31-P 1,438.50 1,437.50 87.0 0.0115 0.013 15.0 0.0 0.0
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Time span=0.00-168.00 hrs, dt=0.01 hrs, 16801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Sim-Route method  -  Pond routing by Sim-Route method

Runoff Area=30.406 ac   2.29% Impervious   Runoff Depth=0.62"Subcatchment 21: PR DA 21
   Flow Length=2,809'   Tc=46.3 min   UI Adjusted CN=73   Runoff=8.83 cfs  1.577 af

Runoff Area=0.432 ac   37.27% Impervious   Runoff Depth=1.19"Subcatchment 21A-1: PR DA 21A-1
   Flow Length=613'   Tc=1.8 min   CN=84   Runoff=0.70 cfs  0.043 af

Runoff Area=0.871 ac   35.25% Impervious   Runoff Depth=1.33"Subcatchment 21A-2: PR DA 21A-2
   Flow Length=613'   Tc=1.8 min   CN=86   Runoff=1.57 cfs  0.096 af

Runoff Area=0.428 ac   38.79% Impervious   Runoff Depth=1.19"Subcatchment 21B-1: PR DA 21B-1
   Flow Length=525'   Tc=1.7 min   CN=84   Runoff=0.70 cfs  0.043 af

Runoff Area=0.842 ac   36.34% Impervious   Runoff Depth=1.33"Subcatchment 21B-2: PR DA 21B-2
   Flow Length=525'   Tc=1.7 min   CN=86   Runoff=1.53 cfs  0.093 af

Runoff Area=39.300 ac   1.38% Impervious   Runoff Depth=0.62"Subcatchment 21C: PR DA 21C
   Flow Length=3,341'   Tc=68.5 min   UI Adjusted CN=73   Runoff=8.98 cfs  2.039 af

Runoff Area=7.632 ac   0.00% Impervious   Runoff Depth=0.58"Subcatchment 21D: PR DA 21D
   Flow Length=1,018'   Tc=42.4 min   CN=72   Runoff=2.12 cfs  0.370 af

Runoff Area=0.450 ac   33.56% Impervious   Runoff Depth=1.13"Subcatchment 21E-1: PR DA 21E-1
   Flow Length=632'   Tc=2.5 min   CN=83   Runoff=0.67 cfs  0.042 af

Runoff Area=0.334 ac   33.53% Impervious   Runoff Depth=1.13"Subcatchment 21E-2: PR DA 21E-2
   Flow Length=632'   Tc=2.5 min   CN=83   Runoff=0.50 cfs  0.032 af

Runoff Area=0.446 ac   33.63% Impervious   Runoff Depth=1.13"Subcatchment 21E-3: PR DA 21E-3
   Flow Length=632'   Tc=2.5 min   CN=83   Runoff=0.67 cfs  0.042 af

Runoff Area=0.384 ac   38.02% Impervious   Runoff Depth=1.19"Subcatchment 21F-1: PR DA 21F-1
   Flow Length=632'   Tc=2.5 min   CN=84   Runoff=0.61 cfs  0.038 af

Runoff Area=0.284 ac   38.03% Impervious   Runoff Depth=1.19"Subcatchment 21F-2: PR DA 21F-2
   Flow Length=632'   Tc=2.5 min   CN=84   Runoff=0.45 cfs  0.028 af

Runoff Area=0.380 ac   38.16% Impervious   Runoff Depth=1.19"Subcatchment 21F-3: PR DA 21F-3
   Flow Length=632'   Tc=2.5 min   CN=84   Runoff=0.60 cfs  0.038 af

Runoff Area=0.332 ac   43.67% Impervious   Runoff Depth=1.19"Subcatchment 21G: PR DA 21G
   Flow Length=340'   Tc=2.0 min   CN=84   Runoff=0.53 cfs  0.033 af

Runoff Area=0.256 ac   46.09% Impervious   Runoff Depth=1.26"Subcatchment 21H: PR DA 21H
   Flow Length=434'   Tc=2.2 min   CN=85   Runoff=0.43 cfs  0.027 af

Runoff Area=6.968 ac   0.00% Impervious   Runoff Depth=0.50"Subcatchment 23: PR DA 23
   Flow Length=800'   Tc=30.3 min   CN=70   Runoff=1.87 cfs  0.293 af
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Runoff Area=0.806 ac   24.94% Impervious   Runoff Depth=1.01"Subcatchment 23A-1: PR DA 23A-1
   Flow Length=424'   Tc=1.8 min   CN=81   Runoff=1.09 cfs  0.068 af

Runoff Area=0.696 ac   12.21% Impervious   Runoff Depth=0.80"Subcatchment 23A-2: PR DA 23A-2
   Flow Length=424'   Tc=1.8 min   CN=77   Runoff=0.72 cfs  0.047 af

Runoff Area=0.572 ac   25.87% Impervious   Runoff Depth=1.01"Subcatchment 23B-1: PR DA 23B-1
   Flow Length=334'   Tc=1.5 min   CN=81   Runoff=0.78 cfs  0.048 af

Runoff Area=0.629 ac   25.91% Impervious   Runoff Depth=1.01"Subcatchment 23B-2: PR DA 23B-2
   Flow Length=334'   Tc=1.5 min   CN=81   Runoff=0.86 cfs  0.053 af

Runoff Area=3.325 ac   0.00% Impervious   Runoff Depth=0.80"Subcatchment 23C: PR DA 23C
   Flow Length=820'   Tc=32.9 min   CN=77   Runoff=1.59 cfs  0.223 af

Runoff Area=0.206 ac   47.57% Impervious   Runoff Depth=1.33"Subcatchment 23F: PR DA 23F
   Flow Length=384'   Tc=1.7 min   CN=86   Runoff=0.37 cfs  0.023 af

Runoff Area=0.272 ac   39.34% Impervious   Runoff Depth=1.19"Subcatchment 23G: PR DA 23G
   Flow Length=377'   Tc=1.8 min   CN=84   Runoff=0.44 cfs  0.027 af

Runoff Area=0.307 ac   35.83% Impervious   Runoff Depth=1.19"Subcatchment 23H: PR DA 23H
   Flow Length=458'   Tc=2.2 min   CN=84   Runoff=0.49 cfs  0.031 af

Runoff Area=0.508 ac   0.00% Impervious   Runoff Depth=0.67"Subcatchment 23P: PR DA 23P
   Tc=6.0 min   CN=74   Runoff=0.35 cfs  0.028 af

Runoff Area=8.145 ac   0.00% Impervious   Runoff Depth=0.62"Subcatchment 24: PR DA 24
   Flow Length=737'   Tc=26.1 min   CN=73   Runoff=3.11 cfs  0.423 af

Runoff Area=0.595 ac   25.71% Impervious   Runoff Depth=1.01"Subcatchment 24A-1: PR DA 24A-1
   Flow Length=562'   Tc=1.6 min   CN=81   Runoff=0.81 cfs  0.050 af

Runoff Area=0.339 ac   28.02% Impervious   Runoff Depth=1.40"Subcatchment 24A-2: PR DA 24A-2
   Flow Length=562'   Tc=1.6 min   CN=87   Runoff=0.65 cfs  0.039 af

Runoff Area=0.497 ac   27.36% Impervious   Runoff Depth=1.97"Subcatchment 24A-3: PR DA 24A-3
   Flow Length=562'   Tc=1.6 min   CN=94   Runoff=1.30 cfs  0.081 af

Runoff Area=0.704 ac   18.75% Impervious   Runoff Depth=1.07"Subcatchment 24A-4: PR DA 24A-4
   Flow Length=562'   Tc=1.6 min   CN=82   Runoff=1.02 cfs  0.063 af

Runoff Area=0.651 ac   25.35% Impervious   Runoff Depth=1.01"Subcatchment 24B-1: PR DA 24B-1
   Flow Length=580'   Tc=2.6 min   CN=81   Runoff=0.86 cfs  0.055 af

Runoff Area=0.432 ac   22.92% Impervious   Runoff Depth=1.26"Subcatchment 24B-2: PR DA 24B-2
   Flow Length=580'   Tc=2.6 min   CN=85   Runoff=0.72 cfs  0.045 af

Runoff Area=0.464 ac   22.63% Impervious   Runoff Depth=1.70"Subcatchment 24B-3: PR DA 24B-3
   Flow Length=580'   Tc=2.6 min   CN=91   Runoff=1.04 cfs  0.066 af

Runoff Area=0.955 ac   19.79% Impervious   Runoff Depth=1.01"Subcatchment 24B-4: PR DA 24B-4
   Flow Length=580'   Tc=2.6 min   CN=81   Runoff=1.26 cfs  0.081 af
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Runoff Area=6.956 ac   0.00% Impervious   Runoff Depth=0.54"Subcatchment 24C: PR DA 24C
   Flow Length=700'   Tc=32.6 min   CN=71   Runoff=2.00 cfs  0.314 af

Runoff Area=0.848 ac   0.00% Impervious   Runoff Depth=0.80"Subcatchment 24P: 24P
   Tc=6.0 min   CN=77   Runoff=0.75 cfs  0.057 af

Runoff Area=3.905 ac   0.00% Impervious   Runoff Depth=0.62"Subcatchment 25: PR DA 25
   Flow Length=491'   Tc=25.5 min   CN=73   Runoff=1.51 cfs  0.203 af

Runoff Area=1.199 ac   23.44% Impervious   Runoff Depth=0.91"Subcatchment 25A-1: PR DA 25A-1
   Flow Length=333'   Tc=1.7 min   CN=79   Runoff=1.43 cfs  0.090 af

Runoff Area=0.683 ac   32.06% Impervious   Runoff Depth=1.01"Subcatchment 25A-2: PR DA 25A-2
   Flow Length=333'   Tc=1.7 min   CN=81   Runoff=0.93 cfs  0.058 af

Runoff Area=1.232 ac   21.27% Impervious   Runoff Depth=0.96"Subcatchment 25B-1: PR DA 25B-1
   Flow Length=337'   Tc=1.9 min   CN=80   Runoff=1.56 cfs  0.098 af

Runoff Area=0.740 ac   23.11% Impervious   Runoff Depth=0.96"Subcatchment 25B-2: PR DA 25B-2
   Flow Length=337'   Tc=1.9 min   CN=80   Runoff=0.94 cfs  0.059 af

Runoff Area=3.283 ac   0.00% Impervious   Runoff Depth=0.50"Subcatchment 25C: PR DA 25C
   Flow Length=200'   Slope=0.0400 '/'   Tc=16.7 min   CN=70   Runoff=1.11 cfs  0.138 af

Runoff Area=1.734 ac   0.00% Impervious   Runoff Depth=0.54"Subcatchment 25D: PR DA 25D
   Flow Length=225'   Tc=17.4 min   CN=71   Runoff=0.64 cfs  0.078 af

Runoff Area=4.040 ac   0.00% Impervious   Runoff Depth=0.62"Subcatchment 26: PR DA 26
   Flow Length=920'   Tc=49.3 min   CN=73   Runoff=1.13 cfs  0.210 af

Runoff Area=17,991 sf   27.15% Impervious   Runoff Depth=0.96"Subcatchment 26A-1: PR DA 26A-1
   Flow Length=800'   Tc=2.7 min   CN=80   Runoff=0.51 cfs  0.033 af

Runoff Area=0.535 ac   26.17% Impervious   Runoff Depth=0.96"Subcatchment 26A-2: PR DA 26A-2
   Flow Length=800'   Tc=2.7 min   CN=80   Runoff=0.66 cfs  0.043 af

Runoff Area=0.119 ac   93.28% Impervious   Runoff Depth=2.26"Subcatchment 26A-3: PR DA 26A-3
   Flow Length=800'   Tc=2.7 min   CN=97   Runoff=0.33 cfs  0.022 af

Runoff Area=0.345 ac   28.41% Impervious   Runoff Depth=1.07"Subcatchment 26B-1: PR DA 26B-1
   Flow Length=800'   Tc=2.7 min   CN=82   Runoff=0.48 cfs  0.031 af

Runoff Area=0.425 ac   28.47% Impervious   Runoff Depth=1.07"Subcatchment 26B-2: PR DA 26B-2
   Flow Length=800'   Tc=2.7 min   CN=82   Runoff=0.59 cfs  0.038 af

Runoff Area=0.119 ac   93.28% Impervious   Runoff Depth=2.26"Subcatchment 26B-3: PR DA 26B-3
   Flow Length=800'   Tc=2.7 min   CN=97   Runoff=0.33 cfs  0.022 af

Runoff Area=0.445 ac   0.00% Impervious   Runoff Depth=0.50"Subcatchment 26C: PR DA 26C
   Flow Length=236'   Tc=17.4 min   CN=70   Runoff=0.15 cfs  0.019 af
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Runoff Area=1.151 ac   0.00% Impervious   Runoff Depth=0.50"Subcatchment 26D: PR DA 26D
   Flow Length=1,038'   Tc=36.7 min   CN=70   Runoff=0.28 cfs  0.048 af

Runoff Area=2.170 ac   0.00% Impervious   Runoff Depth=0.67"Subcatchment 26E: PR DA 26E
   Flow Length=735'   Tc=46.1 min   CN=74   Runoff=0.69 cfs  0.120 af

Runoff Area=0.087 ac   0.00% Impervious   Runoff Depth=0.67"Subcatchment 26F: PR DA 26F
   Flow Length=70'   Slope=0.0800 '/'   Tc=5.7 min   CN=74   Runoff=0.06 cfs  0.005 af

Runoff Area=1.464 ac   0.00% Impervious   Runoff Depth=0.50"Subcatchment 26G: PR DA 26G
   Flow Length=495'   Tc=25.3 min   CN=70   Runoff=0.42 cfs  0.061 af

Runoff Area=1.501 ac   21.59% Impervious   Runoff Depth=0.91"Subcatchment 28A: PR DA 28A
   Flow Length=1,280'   Tc=13.4 min   CN=79   Runoff=1.20 cfs  0.113 af

Runoff Area=0.520 ac   47.88% Impervious   Runoff Depth=1.26"Subcatchment 28B: PR DA 28B
   Flow Length=433'   Tc=1.7 min   CN=85   Runoff=0.89 cfs  0.055 af

Runoff Area=0.435 ac   100.00% Impervious   Runoff Depth=2.37"Subcatchment 28C: PR DA 28C
   Flow Length=525'   Tc=1.9 min   CN=98   Runoff=1.26 cfs  0.086 af

Runoff Area=0.231 ac   100.00% Impervious   Runoff Depth=2.37"Subcatchment 28D: PR DA 28D
   Flow Length=335'   Tc=1.7 min   CN=98   Runoff=0.68 cfs  0.046 af

Runoff Area=0.127 ac   100.00% Impervious   Runoff Depth=2.37"Subcatchment 28E: PR DA 28E
   Flow Length=390'   Tc=1.6 min   CN=98   Runoff=0.37 cfs  0.025 af

Runoff Area=3.829 ac   1.57% Impervious   Runoff Depth=0.54"Subcatchment 28F: PR DA 28F
   Flow Length=862'   Tc=28.4 min   CN=71   Runoff=1.17 cfs  0.173 af

Runoff Area=0.127 ac   100.00% Impervious   Runoff Depth=2.37"Subcatchment 28G: PR DA 28G
   Flow Length=339'   Tc=1.3 min   CN=98   Runoff=0.38 cfs  0.025 af

Runoff Area=0.126 ac   0.00% Impervious   Runoff Depth=0.67"Subcatchment 28H: PR DA 28H
   Flow Length=305'   Tc=9.6 min   CN=74   Runoff=0.08 cfs  0.007 af

Runoff Area=0.137 ac   100.00% Impervious   Runoff Depth=2.37"Subcatchment 28I: PR DA 28I
   Flow Length=283'   Tc=1.2 min   CN=98   Runoff=0.41 cfs  0.027 af

Runoff Area=2.152 ac   3.39% Impervious   Runoff Depth=0.67"Subcatchment 31: PR DA 31
   Flow Length=708'   Tc=51.5 min   CN=74   Runoff=0.64 cfs  0.119 af

Runoff Area=0.071 ac   100.00% Impervious   Runoff Depth=2.37"Subcatchment 31A: PR DA 31A
   Flow Length=190'   Tc=0.9 min   CN=98   Runoff=0.21 cfs  0.014 af

Runoff Area=0.069 ac   0.00% Impervious   Runoff Depth=0.67"Subcatchment 31B: PR DA 31B
   Flow Length=186'   Tc=10.8 min   CN=74   Runoff=0.04 cfs  0.004 af

Runoff Area=0.080 ac   100.00% Impervious   Runoff Depth=2.37"Subcatchment 31C: PR DA 31C
   Flow Length=150'   Slope=0.0670 '/'   Tc=1.0 min   CN=98   Runoff=0.24 cfs  0.016 af

Runoff Area=0.537 ac   58.47% Impervious   Runoff Depth=1.47"Subcatchment 31D: PR DA 31D
   Flow Length=397'   Tc=2.3 min   CN=88   Runoff=1.06 cfs  0.066 af
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Runoff Area=0.814 ac   0.00% Impervious   Runoff Depth=0.67"Subcatchment SW21A: PR DA SW21A
   Tc=6.0 min   CN=74   Runoff=0.57 cfs  0.045 af

Runoff Area=0.612 ac   0.00% Impervious   Runoff Depth=0.67"Subcatchment SW21B: PR DA SW21B
   Tc=6.0 min   CN=74   Runoff=0.43 cfs  0.034 af

Runoff Area=0.116 ac   0.00% Impervious   Runoff Depth=0.67"Subcatchment SW21C: PR DA SW21C
   Tc=6.0 min   CN=74   Runoff=0.08 cfs  0.006 af

Runoff Area=0.056 ac   0.00% Impervious   Runoff Depth=0.67"Subcatchment SW23A: PR DA SW23A
   Tc=6.0 min   CN=74   Runoff=0.04 cfs  0.003 af

Runoff Area=0.093 ac   0.00% Impervious   Runoff Depth=0.67"Subcatchment SW23B: PR DA SW23B
   Tc=6.0 min   CN=74   Runoff=0.06 cfs  0.005 af

Runoff Area=0.081 ac   0.00% Impervious   Runoff Depth=0.67"Subcatchment SW28A: PR DA SW28A
   Flow Length=64'   Slope=0.1000 '/'   Tc=4.8 min   CN=74   Runoff=0.06 cfs  0.004 af

Runoff Area=0.116 ac   0.00% Impervious   Runoff Depth=0.67"Subcatchment SW28B: PR DA SW28B
   Flow Length=20'   Slope=0.2000 '/'   Tc=0.0 min   CN=74   Runoff=0.10 cfs  0.006 af

Runoff Area=0.097 ac   0.00% Impervious   Runoff Depth=0.67"Subcatchment SW28C: PR DA SW28C
   Flow Length=20'   Slope=0.2000 '/'   Tc=0.0 min   CN=74   Runoff=0.08 cfs  0.005 af

Runoff Area=0.378 ac   0.00% Impervious   Runoff Depth=0.67"Subcatchment SW28D: PR DA SW28D
   Flow Length=20'   Slope=0.2000 '/'   Tc=0.0 min   CN=74   Runoff=0.32 cfs  0.021 af

Runoff Area=0.060 ac   0.00% Impervious   Runoff Depth=0.67"Subcatchment SW31: PR DA SW31
   Flow Length=20'   Slope=0.0500 '/'   Tc=2.5 min   CN=74   Runoff=0.05 cfs  0.003 af

   Inflow=0.64 cfs  0.125 afReach 30R: DP-9
   Outflow=0.64 cfs  0.125 af

   Inflow=1.20 cfs  0.398 afReach 36R: DP-1
   Outflow=1.20 cfs  0.398 af

   Inflow=1.53 cfs  0.575 afReach 41R: DP-26
   Outflow=1.53 cfs  0.575 af

   Inflow=2.88 cfs  0.505 afReach 46R: DP-25
   Outflow=2.88 cfs  0.505 af

   Inflow=3.15 cfs  1.290 afReach 51R: DP-24
   Outflow=3.15 cfs  1.290 af

   Inflow=1.89 cfs  0.620 afReach 56R: DP-23
   Outflow=1.89 cfs  0.620 af

   Inflow=18.59 cfs  4.425 afReach 61R: DP-21
   Outflow=18.59 cfs  4.425 af
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Peak Elev=1,377.56'  Storage=13,905 cf   Inflow=4.38 cfs  0.274 afPond 21A-P: Pond-21A
   Primary=0.03 cfs  0.241 af   Secondary=0.00 cfs  0.000 af   Outflow=0.03 cfs  0.241 af

Peak Elev=1,378.71'  Storage=20,004 cf   Inflow=4.18 cfs  0.237 afPond 21B-P: Pond-21B
   Primary=0.02 cfs  0.198 af   Secondary=0.00 cfs  0.000 af   Outflow=0.02 cfs  0.198 af

Peak Elev=1,382.69'  Storage=24,632 cf   Inflow=3.53 cfs  0.392 afPond 23-P: Pond-23
   Outflow=0.03 cfs  0.324 af

Peak Elev=1,366.03'  Storage=25,655 cf   Inflow=6.95 cfs  0.793 afPond 24-P: Pond-24
   Primary=1.13 cfs  0.867 af   Secondary=0.00 cfs  0.000 af   Outflow=1.13 cfs  0.867 af

Peak Elev=1,372.06'  Storage=28,761 cf   Inflow=2.96 cfs  0.358 afPond 26-P: Pond-26
   Outflow=0.08 cfs  0.281 af

Peak Elev=1,375.39'  Storage=12,397 cf   Inflow=2.94 cfs  0.220 afPond 28-P: Pond-28
   Outflow=0.03 cfs  0.219 af

Peak Elev=1,370.52'  Storage=2,599 cf   Inflow=1.30 cfs  0.096 afPond BRA-46: BRA-46
   Outflow=0.10 cfs  0.037 af

Peak Elev=1,372.07'   Inflow=1.65 cfs  0.105 afPond BRA-46-FS: Flow Splitter for BRA-46
   Primary=1.30 cfs  0.096 af   Secondary=0.35 cfs  0.010 af   Outflow=1.65 cfs  0.105 af

Peak Elev=1,381.14'  Storage=3,122 cf   Inflow=0.59 cfs  0.072 afPond BRA-59: BRA-59
   Outflow=0.00 cfs  0.000 af

Peak Elev=1,382.16'   Inflow=1.40 cfs  0.086 afPond BRA-59-FS: Flow Splitter for BRA-59
   Primary=0.59 cfs  0.072 af   Secondary=0.80 cfs  0.014 af   Outflow=1.40 cfs  0.086 af

Peak Elev=1,386.20'   Inflow=2.60 cfs  0.351 afPond BRA37-FS: Flow Splitter for BRA-37
   Primary=1.23 cfs  0.266 af   Secondary=1.38 cfs  0.085 af   Outflow=2.60 cfs  0.351 af

Peak Elev=1,385.56'  Storage=5,227 cf   Inflow=1.23 cfs  0.266 afPond BRA37-P: BRA-37
   Outflow=0.38 cfs  0.152 af

Peak Elev=1,385.02'  Storage=4,635 cf   Inflow=2.49 cfs  0.158 afPond BRA38-P: BRA-38
   Primary=0.11 cfs  0.041 af   Secondary=0.03 cfs  0.012 af   Outflow=0.14 cfs  0.053 af

Peak Elev=1,386.62'   Inflow=1.92 cfs  0.324 afPond BRA50-FS: Flow Splitter for BRA-50
   Primary=0.88 cfs  0.239 af   Secondary=1.04 cfs  0.085 af   Outflow=1.92 cfs  0.324 af

Peak Elev=1,386.06'  Storage=3,754 cf   Inflow=0.88 cfs  0.239 afPond BRA50-P: BRA-50
   Outflow=0.43 cfs  0.156 af

Peak Elev=1,404.85'   Inflow=0.97 cfs  0.060 afPond SW21C-FS: Flow Splitter for SW21C
   Primary=0.51 cfs  0.051 af   Secondary=0.46 cfs  0.009 af   Outflow=0.97 cfs  0.060 af

Peak Elev=1,402.70'  Storage=2,501 cf   Inflow=0.57 cfs  0.057 afPond SW21C-P: BRA-SW21C
   Outflow=0.00 cfs  0.000 af

Peak Elev=1,383.98'   Inflow=0.37 cfs  0.023 afPond SW23A-FS: Flow Splitter for SW23A
   Primary=0.18 cfs  0.020 af   Secondary=0.20 cfs  0.003 af   Outflow=0.37 cfs  0.023 af
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Peak Elev=1,383.08'  Storage=986 cf   Inflow=0.21 cfs  0.023 afPond SW23A-P: BRA-SW23A
   Outflow=0.00 cfs  0.000 af

Peak Elev=1,388.85'   Inflow=0.93 cfs  0.058 afPond SW23B-FS: Flow Splitter for SW23B
   Primary=0.49 cfs  0.049 af   Secondary=0.44 cfs  0.008 af   Outflow=0.93 cfs  0.058 af

Peak Elev=1,387.48'  Storage=2,372 cf   Inflow=0.54 cfs  0.054 afPond SW23B-P: BRA-SW23B
   Outflow=0.00 cfs  0.000 af

Peak Elev=1,435.94'   Inflow=0.47 cfs  0.034 afPond SW28A-FS: Flow Splitter for SW28A
   Primary=0.34 cfs  0.033 af   Secondary=0.12 cfs  0.001 af   Outflow=0.47 cfs  0.034 af

Peak Elev=1,435.50'  Storage=1,520 cf   Inflow=0.39 cfs  0.037 afPond SW28A-P: BRA-SW28A
   Outflow=0.01 cfs  0.002 af

Peak Elev=1,412.37'   Inflow=0.82 cfs  0.059 afPond SW28B-FS: Flow Splitter for SW28B
   Primary=0.56 cfs  0.057 af   Secondary=0.25 cfs  0.002 af   Outflow=0.82 cfs  0.059 af

Peak Elev=1,407.84'  Storage=2,764 cf   Inflow=0.65 cfs  0.063 afPond SW28B-P: BRA-SW28B
   Outflow=0.00 cfs  0.000 af

Peak Elev=1,393.11'   Inflow=1.94 cfs  0.132 afPond SW28C-FS: Flow Splitter for SW28C
   Primary=1.43 cfs  0.128 af   Secondary=0.50 cfs  0.004 af   Outflow=1.94 cfs  0.132 af

Peak Elev=1,390.51'  Storage=5,681 cf   Inflow=1.51 cfs  0.133 afPond SW28C-P: BRA-SW28C
   Outflow=0.02 cfs  0.003 af

Peak Elev=1,445.01'   Inflow=1.06 cfs  0.066 afPond SW31-FS: Flow Splitter for SW31
   Primary=0.60 cfs  0.061 af   Secondary=0.45 cfs  0.005 af   Outflow=1.06 cfs  0.066 af

Peak Elev=1,444.01'  Storage=2,764 cf   Inflow=0.65 cfs  0.064 afPond SW31-P: BRA-SW31
   Outflow=0.01 cfs  0.001 af

Total Runoff Area = 154.106 ac   Runoff Volume = 8.942 af   Average Runoff Depth = 0.70"
94.10% Pervious = 145.015 ac     5.90% Impervious = 9.091 ac
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Summary for Subcatchment 21: PR DA 21

Runoff = 8.83 cfs @ 12.71 hrs,  Volume= 1.577 af,  Depth= 0.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.695 98 Unconnected pavement, HSG C

10.838 74 >75% Grass cover, Good, HSG C
1.499 71 Meadow, non-grazed, HSG C

11.674 70 Woods, Good, HSG C
0.204 80 Pasture/grassland/range, Good, HSG D
1.601 78 Meadow, non-grazed, HSG D
3.895 77 Woods, Good, HSG D

30.406 74 Weighted Average, UI Adjusted CN = 73
29.711 97.71% Pervious Area

0.695 2.29% Impervious Area
0.695 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.9 150 0.0467 0.28 Sheet Flow, SF
Grass: Short   n= 0.150   P2= 3.75"

31.3 1,500 0.0255 0.80 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

5.9 969 0.0114 2.75 4.13 Channel Flow, Rivulet
Area= 1.5 sf  Perim= 4.0'  r= 0.38'  n= 0.030

0.2 190 0.0239 12.74 64.94 Pipe Channel, RCP_Elliptical  38x24
38.0" x 24.0", R=31.2"  Elliptical  Area= 5.1 sf  Perim= 8.3'  r= 0.61'
n= 0.013  

46.3 2,809 Total
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Subcatchment 21: PR DA 21
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=30.406 ac

Runoff Volume=1.577 af
Runoff Depth=0.62"
Flow Length=2,809'

Tc=46.3 min
UI Adjusted CN=73

8.83 cfs
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Summary for Subcatchment 21A-1: PR DA 21A-1

Runoff = 0.70 cfs @ 12.03 hrs,  Volume= 0.043 af,  Depth= 1.19"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.242 74 >75% Grass cover, Good, HSG C
0.161 98 Paved roads w/curbs & sewers, HSG C
0.029 89 Gravel Shoulder, HSG C
0.432 84 Weighted Average
0.271 62.73% Pervious Area
0.161 37.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 55 0.0200 1.32 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 150 0.0360 7.97 65.36 Channel Flow, SCF
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 408 0.0200 8.80 10.80 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.011  

1.8 613 Total

Subcatchment 21A-1: PR DA 21A-1
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.432 ac

Runoff Volume=0.043 af
Runoff Depth=1.19"

Flow Length=613'
Tc=1.8 min

CN=84

0.70 cfs
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Summary for Subcatchment 21A-2: PR DA 21A-2

Runoff = 1.57 cfs @ 12.03 hrs,  Volume= 0.096 af,  Depth= 1.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.134 74 >75% Grass cover, Good, HSG C
0.081 98 Paved roads w/curbs & sewers, HSG C
0.015 89 Gravel Shoulder, HSG C
0.374 80 >75% Grass cover, Good, HSG D
0.226 98 Paved roads w/curbs & sewers, HSG D
0.041 91 Gravel Shoulder, HSG D
0.871 86 Weighted Average
0.564 64.75% Pervious Area
0.307 35.25% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 55 0.0200 1.32 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 150 0.0360 7.97 65.36 Channel Flow, SCF
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 408 0.0200 8.80 10.80 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.011  

1.8 613 Total
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Subcatchment 21A-2: PR DA 21A-2
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.871 ac

Runoff Volume=0.096 af
Runoff Depth=1.33"

Flow Length=613'
Tc=1.8 min

CN=86

1.57 cfs
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Summary for Subcatchment 21B-1: PR DA 21B-1

Runoff = 0.70 cfs @ 12.03 hrs,  Volume= 0.043 af,  Depth= 1.19"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.232 74 >75% Grass cover, Good, HSG C
0.166 98 Paved roads w/curbs & sewers, HSG C

* 0.030 89 Gravel Shoulder, HSG C
0.428 84 Weighted Average
0.262 61.21% Pervious Area
0.166 38.79% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 45 0.0200 1.27 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.4 160 0.0300 7.28 59.66 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.7 320 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.7 525 Total

Subcatchment 21B-1: PR DA 21B-1
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.428 ac

Runoff Volume=0.043 af
Runoff Depth=1.19"

Flow Length=525'
Tc=1.7 min

CN=84

0.70 cfs
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Summary for Subcatchment 21B-2: PR DA 21B-2

Runoff = 1.53 cfs @ 12.03 hrs,  Volume= 0.093 af,  Depth= 1.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.011 70 Woods, Good, HSG C
0.148 74 >75% Grass cover, Good, HSG C
0.097 98 Paved roads w/curbs & sewers, HSG C

* 0.018 89 Gravel Shoulder, HSG C
0.012 77 Woods, Good, HSG D
0.309 80 >75% Grass cover, Good, HSG D
0.209 98 Paved roads w/curbs & sewers, HSG D
0.038 91 Gravel roads, HSG D
0.842 86 Weighted Average
0.536 63.66% Pervious Area
0.306 36.34% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 45 0.0200 1.27 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.4 160 0.0300 7.28 59.66 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.7 320 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.7 525 Total
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Subcatchment 21B-2: PR DA 21B-2
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.842 ac

Runoff Volume=0.093 af
Runoff Depth=1.33"

Flow Length=525'
Tc=1.7 min

CN=86

1.53 cfs
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Summary for Subcatchment 21C: PR DA 21C

Runoff = 8.98 cfs @ 13.02 hrs,  Volume= 2.039 af,  Depth= 0.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.541 98 Unconnected pavement, HSG C

31.045 74 >75% Grass cover, Good, HSG C
0.010 74 Pasture/grassland/range, Good, HSG C
0.136 71 Meadow, non-grazed, HSG C
7.568 70 Woods, Good, HSG C

39.300 74 Weighted Average, UI Adjusted CN = 73
38.759 98.62% Pervious Area

0.541 1.38% Impervious Area
0.541 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.5 150 0.0200 0.20 Sheet Flow, SF

Grass: Short   n= 0.150   P2= 3.75"
55.7 2,976 0.0317 0.89 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
0.3 215 0.0326 12.85 42.18 Pipe Channel, RCP_Elliptical  30x19

30.0" x 19.0", R=33.5"  Elliptical  Area= 3.3 sf  Perim= 6.7'  r= 0.49'
n= 0.013  

68.5 3,341 Total
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Subcatchment 21C: PR DA 21C
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=39.300 ac

Runoff Volume=2.039 af
Runoff Depth=0.62"
Flow Length=3,341'

Tc=68.5 min
UI Adjusted CN=73

8.98 cfs



Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 30HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment 21D: PR DA 21D

Runoff = 2.12 cfs @ 12.67 hrs,  Volume= 0.370 af,  Depth= 0.58"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.065 65 Brush, Good, HSG C
0.260 74 >75% Grass cover, Good, HSG C
3.187 71 Meadow, non-grazed, HSG C
3.137 70 Woods, Good, HSG C
0.004 73 Brush, Good, HSG D
0.631 78 Meadow, non-grazed, HSG D
0.322 77 Woods, Good, HSG D
0.026 80 >75% Grass cover, Good, HSG D
7.632 72 Weighted Average
7.632 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.3 150 0.0300 0.11 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
19.1 868 0.0230 0.76 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
42.4 1,018 Total

Subcatchment 21D: PR DA 21D
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=7.632 ac

Runoff Volume=0.370 af
Runoff Depth=0.58"
Flow Length=1,018'

Tc=42.4 min
CN=72

2.12 cfs
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Summary for Subcatchment 21E-1: PR DA 21E-1

Runoff = 0.67 cfs @ 12.04 hrs,  Volume= 0.042 af,  Depth= 1.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.007 70 Woods, Good, HSG C
0.265 74 >75% Grass cover, Good, HSG C
0.151 98 Paved roads w/curbs & sewers, HSG C

* 0.027 89 Gravel Shoulder, HSG C
0.450 83 Weighted Average
0.299 66.44% Pervious Area
0.151 33.56% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 150 0.0200 1.61 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.2 142 0.0600 10.29 84.37 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 340 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.5 632 Total

Subcatchment 21E-1: PR DA 21E-1
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.450 ac

Runoff Volume=0.042 af
Runoff Depth=1.13"

Flow Length=632'
Tc=2.5 min

CN=83

0.67 cfs
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Summary for Subcatchment 21E-2: PR DA 21E-2

Runoff = 0.50 cfs @ 12.04 hrs,  Volume= 0.032 af,  Depth= 1.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.005 70 Woods, Good, HSG C
0.197 74 >75% Grass cover, Good, HSG C
0.112 98 Paved roads w/curbs & sewers, HSG C

* 0.020 89 Gravel Shoulder, HSG C
0.334 83 Weighted Average
0.222 66.47% Pervious Area
0.112 33.53% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 150 0.0200 1.61 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.2 142 0.0600 10.29 84.37 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 340 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.5 632 Total
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.334 ac

Runoff Volume=0.032 af
Runoff Depth=1.13"

Flow Length=632'
Tc=2.5 min

CN=83

0.50 cfs
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Summary for Subcatchment 21E-3: PR DA 21E-3

Runoff = 0.67 cfs @ 12.04 hrs,  Volume= 0.042 af,  Depth= 1.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.006 70 Woods, Good, HSG C
0.263 74 >75% Grass cover, Good, HSG C
0.150 98 Paved roads w/curbs & sewers, HSG C

* 0.027 89 Gravel Shoulder, HSG C
0.446 83 Weighted Average
0.296 66.37% Pervious Area
0.150 33.63% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 150 0.0200 1.61 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.2 142 0.0600 10.29 84.37 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 340 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.5 632 Total

Subcatchment 21E-3: PR DA 21E-3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.446 ac

Runoff Volume=0.042 af
Runoff Depth=1.13"

Flow Length=632'
Tc=2.5 min

CN=83

0.67 cfs
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Summary for Subcatchment 21F-1: PR DA 21F-1

Runoff = 0.61 cfs @ 12.04 hrs,  Volume= 0.038 af,  Depth= 1.19"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.004 70 Woods, Good, HSG C
0.207 74 >75% Grass cover, Good, HSG C
0.146 98 Paved roads w/curbs & sewers, HSG C

* 0.027 89 Gravel Shoulder, HSG C
0.384 84 Weighted Average
0.238 61.98% Pervious Area
0.146 38.02% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 150 0.0200 1.61 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.2 142 0.0600 10.29 84.37 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 340 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.5 632 Total

Subcatchment 21F-1: PR DA 21F-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.384 ac

Runoff Volume=0.038 af
Runoff Depth=1.19"

Flow Length=632'
Tc=2.5 min

CN=84

0.61 cfs
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Summary for Subcatchment 21F-2: PR DA 21F-2

Runoff = 0.45 cfs @ 12.04 hrs,  Volume= 0.028 af,  Depth= 1.19"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.003 70 Woods, Good, HSG C
0.153 74 >75% Grass cover, Good, HSG C
0.108 98 Paved roads w/curbs & sewers, HSG C

* 0.020 89 Gravel Shoulder, HSG C
0.284 84 Weighted Average
0.176 61.97% Pervious Area
0.108 38.03% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 150 0.0200 1.61 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.2 142 0.0600 10.29 84.37 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 340 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.5 632 Total

Subcatchment 21F-2: PR DA 21F-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.284 ac

Runoff Volume=0.028 af
Runoff Depth=1.19"

Flow Length=632'
Tc=2.5 min

CN=84

0.45 cfs
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Summary for Subcatchment 21F-3: PR DA 21F-3

Runoff = 0.60 cfs @ 12.04 hrs,  Volume= 0.038 af,  Depth= 1.19"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.004 70 Woods, Good, HSG C
0.205 74 >75% Grass cover, Good, HSG C
0.145 98 Paved roads w/curbs & sewers, HSG C

* 0.026 89 Gravel Shoulder, HSG C
0.380 84 Weighted Average
0.235 61.84% Pervious Area
0.145 38.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 150 0.0200 1.61 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.2 142 0.0600 10.29 84.37 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 340 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.5 632 Total

Subcatchment 21F-3: PR DA 21F-3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.380 ac

Runoff Volume=0.038 af
Runoff Depth=1.19"

Flow Length=632'
Tc=2.5 min

CN=84

0.60 cfs
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Summary for Subcatchment 21G: PR DA 21G

Runoff = 0.53 cfs @ 12.03 hrs,  Volume= 0.033 af,  Depth= 1.19"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.187 74 >75% Grass cover, Good, HSG C
0.145 98 Paved roads w/curbs & sewers, HSG C
0.332 84 Weighted Average
0.187 56.33% Pervious Area
0.145 43.67% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 85 0.0100 1.09 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 93 0.0500 4.54 Shallow Concentrated Flow, SC
Paved   Kv= 20.3 fps

0.2 62 0.0200 5.94 48.71 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.2 100 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.0 340 Total

Subcatchment 21G: PR DA 21G

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.332 ac

Runoff Volume=0.033 af
Runoff Depth=1.19"

Flow Length=340'
Tc=2.0 min

CN=84

0.53 cfs
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Summary for Subcatchment 21H: PR DA 21H

Runoff = 0.43 cfs @ 12.04 hrs,  Volume= 0.027 af,  Depth= 1.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.138 74 >75% Grass cover, Good, HSG C
0.118 98 Paved roads w/curbs & sewers, HSG C
0.256 85 Weighted Average
0.138 53.91% Pervious Area
0.118 46.09% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 85 0.0100 1.09 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 93 0.0500 4.54 Shallow Concentrated Flow, SC
Paved   Kv= 20.3 fps

0.2 62 0.0200 5.94 48.71 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.4 194 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.2 434 Total

Subcatchment 21H: PR DA 21H

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.256 ac

Runoff Volume=0.027 af
Runoff Depth=1.26"

Flow Length=434'
Tc=2.2 min

CN=85

0.43 cfs
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Summary for Subcatchment 23: PR DA 23

Runoff = 1.87 cfs @ 12.52 hrs,  Volume= 0.293 af,  Depth= 0.50"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.415 65 Brush, Good, HSG C
0.170 74 >75% Grass cover, Good, HSG C
5.901 70 Woods, Good, HSG C
0.009 73 Brush, Good, HSG D
0.473 77 Woods, Good, HSG D
6.968 70 Weighted Average
6.968 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
21.5 150 0.0367 0.12 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
8.8 650 0.0600 1.22 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
30.3 800 Total

Subcatchment 23: PR DA 23

Runoff

Hydrograph

Time  (hours)
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0

Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=6.968 ac

Runoff Volume=0.293 af
Runoff Depth=0.50"

Flow Length=800'
Tc=30.3 min

CN=70

1.87 cfs
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Summary for Subcatchment 23A-1: PR DA 23A-1

Runoff = 1.09 cfs @ 12.03 hrs,  Volume= 0.068 af,  Depth= 1.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.562 74 >75% Grass cover, Good, HSG C
0.201 98 Paved roads w/curbs & sewers, HSG C
0.043 89 Gravel Shoulder, HSG C
0.806 81 Weighted Average
0.605 75.06% Pervious Area
0.201 24.94% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 62 0.0200 1.35 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

1.0 362 0.0190 5.79 47.48 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.8 424 Total

Subcatchment 23A-1: PR DA 23A-1

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

1

0

Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.806 ac

Runoff Volume=0.068 af
Runoff Depth=1.01"

Flow Length=424'
Tc=1.8 min

CN=81

1.09 cfs
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Summary for Subcatchment 23A-2: PR DA 23A-2

Runoff = 0.72 cfs @ 12.03 hrs,  Volume= 0.047 af,  Depth= 0.80"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.593 74 >75% Grass cover, Good, HSG C
0.085 98 Paved roads w/curbs & sewers, HSG C
0.018 89 Gravel Shoulder, HSG C
0.696 77 Weighted Average
0.611 87.79% Pervious Area
0.085 12.21% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 62 0.0200 1.35 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

1.0 362 0.0190 5.79 47.48 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.8 424 Total

Subcatchment 23A-2: PR DA 23A-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.696 ac

Runoff Volume=0.047 af
Runoff Depth=0.80"

Flow Length=424'
Tc=1.8 min

CN=77

0.72 cfs
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Summary for Subcatchment 23B-1: PR DA 23B-1

Runoff = 0.78 cfs @ 12.03 hrs,  Volume= 0.048 af,  Depth= 1.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.005 70 Woods, Good, HSG C
0.392 74 >75% Grass cover, Good, HSG C
0.148 98 Paved roads w/curbs & sewers, HSG C
0.027 89 Gravel Shoulder, HSG C
0.572 81 Weighted Average
0.424 74.13% Pervious Area
0.148 25.87% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 60 0.0200 1.34 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.8 274 0.0190 5.79 47.48 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.5 334 Total

Subcatchment 23B-1: PR DA 23B-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.572 ac

Runoff Volume=0.048 af
Runoff Depth=1.01"

Flow Length=334'
Tc=1.5 min

CN=81

0.78 cfs
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Summary for Subcatchment 23B-2: PR DA 23B-2

Runoff = 0.86 cfs @ 12.03 hrs,  Volume= 0.053 af,  Depth= 1.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.005 70 Woods, Good, HSG C
0.432 74 >75% Grass cover, Good, HSG C
0.163 98 Paved roads w/curbs & sewers, HSG C
0.029 89 Gravel Shoulder, HSG C
0.629 81 Weighted Average
0.466 74.09% Pervious Area
0.163 25.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 60 0.0200 1.34 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.8 274 0.0190 5.79 47.48 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.5 334 Total

Subcatchment 23B-2: PR DA 23B-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.629 ac

Runoff Volume=0.053 af
Runoff Depth=1.01"

Flow Length=334'
Tc=1.5 min

CN=81

0.86 cfs
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Summary for Subcatchment 23C: PR DA 23C

Runoff = 1.59 cfs @ 12.50 hrs,  Volume= 0.223 af,  Depth= 0.80"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
3.325 77 Woods, Good, HSG D
3.325 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
25.8 150 0.0233 0.10 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
6.3 380 0.0400 1.00 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
0.5 165 0.0200 5.94 48.71 Channel Flow, DITCH

Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030
0.3 125 0.0200 7.44 9.14 Pipe Channel, Pipe Crossing

15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

32.9 820 Total

Subcatchment 23C: PR DA 23C

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=3.325 ac

Runoff Volume=0.223 af
Runoff Depth=0.80"

Flow Length=820'
Tc=32.9 min

CN=77

1.59 cfs
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Summary for Subcatchment 23F: PR DA 23F

Runoff = 0.37 cfs @ 12.03 hrs,  Volume= 0.023 af,  Depth= 1.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.099 74 >75% Grass cover, Good, HSG C
0.098 98 Paved roads w/curbs & sewers, HSG C

* 0.009 89 Gravel Shoulder, HSG C
0.206 86 Weighted Average
0.108 52.43% Pervious Area
0.098 47.57% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 50 0.0100 0.98 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.75"

0.9 334 0.0200 5.94 48.71 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.7 384 Total

Subcatchment 23F: PR DA 23F
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.206 ac

Runoff Volume=0.023 af
Runoff Depth=1.33"

Flow Length=384'
Tc=1.7 min

CN=86

0.37 cfs
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Summary for Subcatchment 23G: PR DA 23G

Runoff = 0.44 cfs @ 12.03 hrs,  Volume= 0.027 af,  Depth= 1.19"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.146 74 >75% Grass cover, Good, HSG C
0.107 98 Paved roads w/curbs & sewers, HSG C

* 0.019 89 Gravel Shoulder, HSG C
0.272 84 Weighted Average
0.165 60.66% Pervious Area
0.107 39.34% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 64 0.0100 1.03 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.5 182 0.0200 5.94 48.71 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.3 131 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.8 377 Total

Subcatchment 23G: PR DA 23G
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.272 ac

Runoff Volume=0.027 af
Runoff Depth=1.19"

Flow Length=377'
Tc=1.8 min

CN=84

0.44 cfs
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Summary for Subcatchment 23H: PR DA 23H

Runoff = 0.49 cfs @ 12.04 hrs,  Volume= 0.031 af,  Depth= 1.19"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.177 74 >75% Grass cover, Good, HSG C
0.110 98 Paved roads w/curbs & sewers, HSG C

* 0.020 89 Gravel Shoulder, HSG C
0.307 84 Weighted Average
0.197 64.17% Pervious Area
0.110 35.83% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 83 0.0100 1.09 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.4 135 0.0200 5.94 48.71 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.5 240 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.2 458 Total

Subcatchment 23H: PR DA 23H
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.307 ac

Runoff Volume=0.031 af
Runoff Depth=1.19"

Flow Length=458'
Tc=2.2 min

CN=84

0.49 cfs
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Summary for Subcatchment 23P: PR DA 23P

Runoff = 0.35 cfs @ 12.10 hrs,  Volume= 0.028 af,  Depth= 0.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.508 74 >75% Grass cover, Good, HSG C
0.508 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 23P: PR DA 23P
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.508 ac

Runoff Volume=0.028 af
Runoff Depth=0.67"

Tc=6.0 min
CN=74

0.35 cfs
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Summary for Subcatchment 24: PR DA 24

Runoff = 3.11 cfs @ 12.42 hrs,  Volume= 0.423 af,  Depth= 0.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
4.719 70 Woods, Good, HSG C
0.090 96 Gravel surface, HSG D
3.336 77 Woods, Good, HSG D
8.145 73 Weighted Average
8.145 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
18.5 150 0.0533 0.13 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
7.6 587 0.0665 1.29 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
26.1 737 Total

Subcatchment 24: PR DA 24
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=8.145 ac

Runoff Volume=0.423 af
Runoff Depth=0.62"

Flow Length=737'
Tc=26.1 min

CN=73

3.11 cfs
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Summary for Subcatchment 24A-1: PR DA 24A-1

Runoff = 0.81 cfs @ 12.03 hrs,  Volume= 0.050 af,  Depth= 1.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.003 70 Woods, Good, HSG C
0.411 74 >75% Grass cover, Good, HSG C
0.153 98 Paved roads w/curbs & sewers, HSG C
0.028 89 Gravel roads, HSG C
0.595 81 Weighted Average
0.442 74.29% Pervious Area
0.153 25.71% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 86 0.0200 1.44 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 164 0.0525 9.62 78.92 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.3 312 0.0200 16.83 238.79 Pipe Channel, SW
51.0"  Round  Area= 14.2 sf  Perim= 13.4'  r= 1.06'
n= 0.013  

1.6 562 Total

Subcatchment 24A-1: PR DA 24A-1
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.595 ac

Runoff Volume=0.050 af
Runoff Depth=1.01"

Flow Length=562'
Tc=1.6 min

CN=81

0.81 cfs
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Summary for Subcatchment 24A-2: PR DA 24A-2

Runoff = 0.65 cfs @ 12.03 hrs,  Volume= 0.039 af,  Depth= 1.40"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.053 74 >75% Grass cover, Good, HSG C
0.020 98 Paved roads w/curbs & sewers, HSG C
0.004 89 Gravel roads, HSG C
0.053 96 Gravel surface, HSG D
0.001 77 Woods, Good, HSG D
0.119 80 >75% Grass cover, Good, HSG D
0.075 98 Paved roads w/curbs & sewers, HSG D
0.014 91 Gravel Shoulder, HSG D
0.339 87 Weighted Average
0.244 71.98% Pervious Area
0.095 28.02% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 86 0.0200 1.44 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 164 0.0525 9.62 78.92 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.3 312 0.0200 16.83 238.79 Pipe Channel, SW
51.0"  Round  Area= 14.2 sf  Perim= 13.4'  r= 1.06'
n= 0.013  

1.6 562 Total
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Subcatchment 24A-2: PR DA 24A-2
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.339 ac

Runoff Volume=0.039 af
Runoff Depth=1.40"

Flow Length=562'
Tc=1.6 min

CN=87

0.65 cfs
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Summary for Subcatchment 24A-3: PR DA 24A-3

Runoff = 1.30 cfs @ 12.02 hrs,  Volume= 0.081 af,  Depth= 1.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.282 96 Gravel surface, HSG D
0.028 77 Woods, Good, HSG D
0.026 80 >75% Grass cover, Good, HSG D
0.136 98 Paved roads w/curbs & sewers, HSG D
0.025 91 Gravel Shoulder, HSG D
0.497 94 Weighted Average
0.361 72.64% Pervious Area
0.136 27.36% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 86 0.0200 1.44 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 164 0.0525 9.62 78.92 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.3 312 0.0200 16.83 238.79 Pipe Channel, SW
51.0"  Round  Area= 14.2 sf  Perim= 13.4'  r= 1.06'
n= 0.013  

1.6 562 Total



Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 54HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Subcatchment 24A-3: PR DA 24A-3

Runoff

Hydrograph
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.497 ac

Runoff Volume=0.081 af
Runoff Depth=1.97"

Flow Length=562'
Tc=1.6 min

CN=94

1.30 cfs
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Summary for Subcatchment 24A-4: PR DA 24A-4

Runoff = 1.02 cfs @ 12.03 hrs,  Volume= 0.063 af,  Depth= 1.07"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.001 70 Woods, Good, HSG C
0.127 74 >75% Grass cover, Good, HSG C
0.017 98 Paved roads w/curbs & sewers, HSG C
0.003 89 Gravel roads, HSG C
0.005 96 Gravel surface, HSG D
0.222 77 Woods, Good, HSG D
0.193 80 >75% Grass cover, Good, HSG D
0.115 98 Paved roads w/curbs & sewers, HSG D
0.021 91 Gravel Shoulder, HSG D
0.704 82 Weighted Average
0.572 81.25% Pervious Area
0.132 18.75% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 86 0.0200 1.44 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 164 0.0525 9.62 78.92 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.3 312 0.0200 16.83 238.79 Pipe Channel, SW
51.0"  Round  Area= 14.2 sf  Perim= 13.4'  r= 1.06'
n= 0.013  

1.6 562 Total
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Subcatchment 24A-4: PR DA 24A-4
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.704 ac

Runoff Volume=0.063 af
Runoff Depth=1.07"

Flow Length=562'
Tc=1.6 min

CN=82

1.02 cfs
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Summary for Subcatchment 24B-1: PR DA 24B-1

Runoff = 0.86 cfs @ 12.04 hrs,  Volume= 0.055 af,  Depth= 1.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.001 70 Woods, Good, HSG C
0.455 74 >75% Grass cover, Good, HSG C
0.165 98 Paved roads w/curbs & sewers, HSG C
0.030 89 Gravel Shoulder, HSG C
0.651 81 Weighted Average
0.486 74.65% Pervious Area
0.165 25.35% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 100 0.0100 1.13 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 137 0.0384 8.23 67.50 Channel Flow, DITVH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 343 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.6 580 Total

Subcatchment 24B-1: PR DA 24B-1
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.651 ac

Runoff Volume=0.055 af
Runoff Depth=1.01"

Flow Length=580'
Tc=2.6 min

CN=81

0.86 cfs
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Summary for Subcatchment 24B-2: PR DA 24B-2

Runoff = 0.72 cfs @ 12.04 hrs,  Volume= 0.045 af,  Depth= 1.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.001 70 Woods, Good, HSG C
0.114 74 >75% Grass cover, Good, HSG C
0.038 98 Paved roads w/curbs & sewers, HSG C
0.007 89 Gravel Shoulder, HSG C
0.065 96 Gravel surface, HSG D
0.006 77 Woods, Good, HSG D
0.129 80 >75% Grass cover, Good, HSG D
0.061 98 Paved roads w/curbs & sewers, HSG D
0.011 91 Gravel Shoulder, HSG D
0.432 85 Weighted Average
0.333 77.08% Pervious Area
0.099 22.92% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 100 0.0100 1.13 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 137 0.0384 8.23 67.50 Channel Flow, DITVH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 343 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.6 580 Total
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Subcatchment 24B-2: PR DA 24B-2
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.432 ac

Runoff Volume=0.045 af
Runoff Depth=1.26"

Flow Length=580'
Tc=2.6 min

CN=85

0.72 cfs
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Summary for Subcatchment 24B-3: PR DA 24B-3

Runoff = 1.04 cfs @ 12.04 hrs,  Volume= 0.066 af,  Depth= 1.70"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.003 70 Woods, Good, HSG C
0.106 74 >75% Grass cover, Good, HSG C
0.105 98 Paved roads w/curbs & sewers, HSG C
0.019 89 Gravel Shoulder, HSG C
0.231 96 Gravel surface, HSG D
0.464 91 Weighted Average
0.359 77.37% Pervious Area
0.105 22.63% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 100 0.0100 1.13 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 137 0.0384 8.23 67.50 Channel Flow, DITVH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 343 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.6 580 Total
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Subcatchment 24B-3: PR DA 24B-3
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.464 ac

Runoff Volume=0.066 af
Runoff Depth=1.70"

Flow Length=580'
Tc=2.6 min

CN=91

1.04 cfs



Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 62HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment 24B-4: PR DA 24B-4

Runoff = 1.26 cfs @ 12.04 hrs,  Volume= 0.081 af,  Depth= 1.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.007 70 Woods, Good, HSG C
0.480 74 >75% Grass cover, Good, HSG C
0.126 98 Paved roads w/curbs & sewers, HSG C
0.023 89 Gravel Shoulder, HSG C
0.011 96 Gravel surface, HSG D
0.003 77 Woods, Good, HSG D
0.231 80 >75% Grass cover, Good, HSG D
0.063 98 Paved roads w/curbs & sewers, HSG D
0.011 91 Gravel Shoulder, HSG D
0.955 81 Weighted Average
0.766 80.21% Pervious Area
0.189 19.79% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 100 0.0100 1.13 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 137 0.0384 8.23 67.50 Channel Flow, DITVH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 343 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.6 580 Total
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Subcatchment 24B-4: PR DA 24B-4

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.955 ac

Runoff Volume=0.081 af
Runoff Depth=1.01"

Flow Length=580'
Tc=2.6 min

CN=81

1.26 cfs
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Summary for Subcatchment 24C: PR DA 24C

Runoff = 2.00 cfs @ 12.54 hrs,  Volume= 0.314 af,  Depth= 0.54"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
6.012 70 Woods, Good, HSG C
0.002 96 Gravel surface, HSG D
0.942 77 Woods, Good, HSG D
6.956 71 Weighted Average
6.956 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.3 150 0.0270 0.10 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
8.3 550 0.0490 1.11 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
32.6 700 Total

Subcatchment 24C: PR DA 24C

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

2

1

0

Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=6.956 ac

Runoff Volume=0.314 af
Runoff Depth=0.54"

Flow Length=700'
Tc=32.6 min

CN=71

2.00 cfs
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Summary for Subcatchment 24P: 24P

Runoff = 0.75 cfs @ 12.10 hrs,  Volume= 0.057 af,  Depth= 0.80"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.007 70 Woods, Good, HSG C
0.841 77 Woods, Good, HSG D
0.848 77 Weighted Average
0.848 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, Direct

Subcatchment 24P: 24P

Runoff

Hydrograph
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.848 ac

Runoff Volume=0.057 af
Runoff Depth=0.80"

Tc=6.0 min
CN=77

0.75 cfs
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Summary for Subcatchment 25: PR DA 25

Runoff = 1.51 cfs @ 12.41 hrs,  Volume= 0.203 af,  Depth= 0.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
2.432 70 Woods, Good, HSG C
1.473 77 Woods, Good, HSG D
3.905 73 Weighted Average
3.905 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.8 100 0.0200 0.08 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
5.2 246 0.0244 0.78 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
0.5 145 0.0140 4.97 40.76 Channel Flow, DITCH

Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030
25.5 491 Total

Subcatchment 25: PR DA 25

Runoff

Hydrograph
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=3.905 ac

Runoff Volume=0.203 af
Runoff Depth=0.62"

Flow Length=491'
Tc=25.5 min

CN=73

1.51 cfs
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Summary for Subcatchment 25A-1: PR DA 25A-1

Runoff = 1.43 cfs @ 12.03 hrs,  Volume= 0.090 af,  Depth= 0.91"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.303 70 Woods, Good, HSG C
0.562 74 >75% Grass cover, Good, HSG C
0.281 98 Paved roads w/curbs & sewers, HSG C
0.045 89 Gravel Shoulder, HSG C
0.008 77 Woods, Good, HSG D
1.199 79 Weighted Average
0.918 76.56% Pervious Area
0.281 23.44% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 65 0.0200 1.37 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.9 268 0.0140 4.97 40.76 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.7 333 Total

Subcatchment 25A-1: PR DA 25A-1

Runoff

Hydrograph
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=1.199 ac

Runoff Volume=0.090 af
Runoff Depth=0.91"

Flow Length=333'
Tc=1.7 min

CN=79

1.43 cfs



Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 68HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment 25A-2: PR DA 25A-2

Runoff = 0.93 cfs @ 12.03 hrs,  Volume= 0.058 af,  Depth= 1.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.177 70 Woods, Good, HSG C
0.258 74 >75% Grass cover, Good, HSG C
0.219 98 Paved roads w/curbs & sewers, HSG C
0.029 89 Gravel Shoulder, HSG C
0.683 81 Weighted Average
0.464 67.94% Pervious Area
0.219 32.06% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 65 0.0200 1.37 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.9 268 0.0140 4.97 40.76 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.7 333 Total

Subcatchment 25A-2: PR DA 25A-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.683 ac

Runoff Volume=0.058 af
Runoff Depth=1.01"

Flow Length=333'
Tc=1.7 min

CN=81

0.93 cfs
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Summary for Subcatchment 25B-1: PR DA 25B-1

Runoff = 1.56 cfs @ 12.03 hrs,  Volume= 0.098 af,  Depth= 0.96"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.922 74 >75% Grass cover, Good, HSG C
0.262 98 Paved roads w/curbs & sewers, HSG C
0.048 89 Gravel Shoulder, HSG C
1.232 80 Weighted Average
0.970 78.73% Pervious Area
0.262 21.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.8 237 0.0127 4.73 38.82 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.9 337 Total

Subcatchment 25B-1: PR DA 25B-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=1.232 ac

Runoff Volume=0.098 af
Runoff Depth=0.96"

Flow Length=337'
Tc=1.9 min

CN=80

1.56 cfs
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Summary for Subcatchment 25B-2: PR DA 25B-2

Runoff = 0.94 cfs @ 12.03 hrs,  Volume= 0.059 af,  Depth= 0.96"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.538 74 >75% Grass cover, Good, HSG C
0.171 98 Paved roads w/curbs & sewers, HSG C
0.031 89 Gravel Shoulder, HSG C
0.740 80 Weighted Average
0.569 76.89% Pervious Area
0.171 23.11% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.8 237 0.0127 4.73 38.82 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.9 337 Total

Subcatchment 25B-2: PR DA 25B-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.740 ac

Runoff Volume=0.059 af
Runoff Depth=0.96"

Flow Length=337'
Tc=1.9 min

CN=80

0.94 cfs
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Summary for Subcatchment 25C: PR DA 25C

Runoff = 1.11 cfs @ 12.28 hrs,  Volume= 0.138 af,  Depth= 0.50"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.023 71 Meadow, non-grazed, HSG C
3.126 70 Woods, Good, HSG C
0.013 78 Meadow, non-grazed, HSG D
0.121 77 Woods, Good, HSG D
3.283 70 Weighted Average
3.283 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 100 0.0400 0.11 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
1.7 100 0.0400 1.00 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
16.7 200 Total

Subcatchment 25C: PR DA 25C

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

1

0

Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=3.283 ac

Runoff Volume=0.138 af
Runoff Depth=0.50"

Flow Length=200'
Slope=0.0400 '/'

Tc=16.7 min
CN=70

1.11 cfs
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Summary for Subcatchment 25D: PR DA 25D

Runoff = 0.64 cfs @ 12.28 hrs,  Volume= 0.078 af,  Depth= 0.54"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.543 71 Meadow, non-grazed, HSG C
1.095 70 Woods, Good, HSG C
0.093 78 Meadow, non-grazed, HSG D
0.003 77 Woods, Good, HSG D
1.734 71 Weighted Average
1.734 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 100 0.0400 0.11 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
2.4 125 0.0300 0.87 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
17.4 225 Total

Subcatchment 25D: PR DA 25D
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=1.734 ac

Runoff Volume=0.078 af
Runoff Depth=0.54"

Flow Length=225'
Tc=17.4 min

CN=71

0.64 cfs
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Summary for Subcatchment 26: PR DA 26

Runoff = 1.13 cfs @ 12.76 hrs,  Volume= 0.210 af,  Depth= 0.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.005 71 Meadow, non-grazed, HSG C
2.022 70 Woods, Good, HSG C
2.013 77 Woods, Good, HSG D
4.040 73 Weighted Average
4.040 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
36.2 150 0.0100 0.07 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
13.1 770 0.0384 0.98 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
49.3 920 Total

Subcatchment 26: PR DA 26

Runoff
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=4.040 ac

Runoff Volume=0.210 af
Runoff Depth=0.62"

Flow Length=920'
Tc=49.3 min

CN=73

1.13 cfs
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Summary for Subcatchment 26A-1: PR DA 26A-1

Runoff = 0.51 cfs @ 12.05 hrs,  Volume= 0.033 af,  Depth= 0.96"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (sf) CN Description
4,879 70 Woods, Good, HSG C
7,312 74 >75% Grass cover, Good, HSG C
4,885 98 Paved roads w/curbs & sewers, HSG C

* 915 89 Gravel Shoulder, HSG C
17,991 80 Weighted Average
13,106 72.85% Pervious Area

4,885 27.15% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 128 0.0345 7.80 63.98 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.3 572 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.7 800 Total

Subcatchment 26A-1: PR DA 26A-1

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=17,991 sf

Runoff Volume=0.033 af
Runoff Depth=0.96"

Flow Length=800'
Tc=2.7 min

CN=80

0.51 cfs



Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 75HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment 26A-2: PR DA 26A-2

Runoff = 0.66 cfs @ 12.05 hrs,  Volume= 0.043 af,  Depth= 0.96"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.146 70 Woods, Good, HSG C
0.222 74 >75% Grass cover, Good, HSG C
0.140 98 Paved roads w/curbs & sewers, HSG C

* 0.027 89 Gravel Shoulder, HSG C
0.535 80 Weighted Average
0.395 73.83% Pervious Area
0.140 26.17% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 128 0.0345 7.80 63.98 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.3 572 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.7 800 Total

Subcatchment 26A-2: PR DA 26A-2
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.535 ac

Runoff Volume=0.043 af
Runoff Depth=0.96"

Flow Length=800'
Tc=2.7 min

CN=80

0.66 cfs
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Summary for Subcatchment 26A-3: PR DA 26A-3

Runoff = 0.33 cfs @ 12.04 hrs,  Volume= 0.022 af,  Depth= 2.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.005 74 >75% Grass cover, Good, HSG C
0.111 98 Paved roads w/curbs & sewers, HSG C

* 0.003 89 Gravel Shoulder, HSG C
0.119 97 Weighted Average
0.008 6.72% Pervious Area
0.111 93.28% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 128 0.0345 7.80 63.98 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.3 572 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.7 800 Total

Subcatchment 26A-3: PR DA 26A-3

Runoff
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.119 ac

Runoff Volume=0.022 af
Runoff Depth=2.26"

Flow Length=800'
Tc=2.7 min

CN=97

0.33 cfs
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Summary for Subcatchment 26B-1: PR DA 26B-1

Runoff = 0.48 cfs @ 12.04 hrs,  Volume= 0.031 af,  Depth= 1.07"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.228 74 >75% Grass cover, Good, HSG C
0.098 98 Paved roads w/curbs & sewers, HSG C

* 0.019 89 Gravel Shoulder, HSG C
0.345 82 Weighted Average
0.247 71.59% Pervious Area
0.098 28.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 128 0.0345 7.80 63.98 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.3 572 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.7 800 Total

Subcatchment 26B-1: PR DA 26B-1

Runoff
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.345 ac

Runoff Volume=0.031 af
Runoff Depth=1.07"

Flow Length=800'
Tc=2.7 min

CN=82

0.48 cfs
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Summary for Subcatchment 26B-2: PR DA 26B-2

Runoff = 0.59 cfs @ 12.04 hrs,  Volume= 0.038 af,  Depth= 1.07"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.281 74 >75% Grass cover, Good, HSG C
0.121 98 Paved roads w/curbs & sewers, HSG C

* 0.023 89 Gravel Shoulder, HSG C
0.425 82 Weighted Average
0.304 71.53% Pervious Area
0.121 28.47% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 128 0.0345 7.80 63.98 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.3 572 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.7 800 Total

Subcatchment 26B-2: PR DA 26B-2

Runoff
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.425 ac

Runoff Volume=0.038 af
Runoff Depth=1.07"

Flow Length=800'
Tc=2.7 min

CN=82

0.59 cfs
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Summary for Subcatchment 26B-3: PR DA 26B-3

Runoff = 0.33 cfs @ 12.04 hrs,  Volume= 0.022 af,  Depth= 2.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.005 74 >75% Grass cover, Good, HSG C
0.111 98 Paved roads w/curbs & sewers, HSG C

* 0.003 89 Gravel Shoulder, HSG C
0.119 97 Weighted Average
0.008 6.72% Pervious Area
0.111 93.28% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 128 0.0345 7.80 63.98 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.3 572 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.7 800 Total

Subcatchment 26B-3: PR DA 26B-3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.119 ac

Runoff Volume=0.022 af
Runoff Depth=2.26"

Flow Length=800'
Tc=2.7 min

CN=97

0.33 cfs
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Summary for Subcatchment 26C: PR DA 26C

Runoff = 0.15 cfs @ 12.29 hrs,  Volume= 0.019 af,  Depth= 0.50"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.176 71 Meadow, non-grazed, HSG C
0.269 70 Woods, Good, HSG C
0.445 70 Weighted Average
0.445 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.4 123 0.0569 0.13 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
2.0 113 0.0354 0.94 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
17.4 236 Total

Subcatchment 26C: PR DA 26C

Runoff

Hydrograph
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.445 ac

Runoff Volume=0.019 af
Runoff Depth=0.50"

Flow Length=236'
Tc=17.4 min

CN=70

0.15 cfs
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Summary for Subcatchment 26D: PR DA 26D

Runoff = 0.28 cfs @ 12.60 hrs,  Volume= 0.048 af,  Depth= 0.50"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
1.146 70 Woods, Good, HSG C
0.005 77 Woods, Good, HSG D
1.151 70 Weighted Average
1.151 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
29.5 150 0.0167 0.08 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
5.9 315 0.0317 0.89 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
1.3 573 0.0200 7.44 9.14 Pipe Channel, SW

15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

36.7 1,038 Total

Subcatchment 26D: PR DA 26D

Runoff

Hydrograph
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=1.151 ac

Runoff Volume=0.048 af
Runoff Depth=0.50"
Flow Length=1,038'

Tc=36.7 min
CN=70

0.28 cfs
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Summary for Subcatchment 26E: PR DA 26E

Runoff = 0.69 cfs @ 12.70 hrs,  Volume= 0.120 af,  Depth= 0.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.900 70 Woods, Good, HSG C
1.270 77 Woods, Good, HSG D
2.170 74 Weighted Average
2.170 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
36.2 150 0.0100 0.07 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
9.9 585 0.0387 0.98 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
46.1 735 Total

Subcatchment 26E: PR DA 26E

Runoff

Hydrograph
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=2.170 ac

Runoff Volume=0.120 af
Runoff Depth=0.67"

Flow Length=735'
Tc=46.1 min

CN=74

0.69 cfs
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Summary for Subcatchment 26F: PR DA 26F

Runoff = 0.06 cfs @ 12.10 hrs,  Volume= 0.005 af,  Depth= 0.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.087 74 >75% Grass cover, Good, HSG C
0.087 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.7 70 0.0800 0.20 Sheet Flow, SF
Grass: Dense   n= 0.240   P2= 3.75"

Subcatchment 26F: PR DA 26F

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.087 ac

Runoff Volume=0.005 af
Runoff Depth=0.67"

Flow Length=70'
Slope=0.0800 '/'

Tc=5.7 min
CN=74

0.06 cfs
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Summary for Subcatchment 26G: PR DA 26G

Runoff = 0.42 cfs @ 12.43 hrs,  Volume= 0.061 af,  Depth= 0.50"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
1.464 70 Woods, Good, HSG C
1.464 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.5 150 0.0467 0.13 Sheet Flow, 150

Woods: Light underbrush   n= 0.400   P2= 3.75"
5.7 345 0.0400 1.00 Shallow Concentrated Flow, Shallow Concentrated

Woodland   Kv= 5.0 fps
25.3 495 Total

Subcatchment 26G: PR DA 26G
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=1.464 ac

Runoff Volume=0.061 af
Runoff Depth=0.50"

Flow Length=495'
Tc=25.3 min

CN=70

0.42 cfs
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Summary for Subcatchment 28A: PR DA 28A

Runoff = 1.20 cfs @ 12.19 hrs,  Volume= 0.113 af,  Depth= 0.91"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
1.177 74 >75% Grass cover, Good, HSG C
0.324 98 Paved roads w/curbs & sewers, HSG C
1.501 79 Weighted Average
1.177 78.41% Pervious Area
0.324 21.59% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.7 150 0.0500 0.29 Sheet Flow, SF
Grass: Short   n= 0.150   P2= 3.75"

4.3 930 0.0500 3.60 Shallow Concentrated Flow, SC
Unpaved   Kv= 16.1 fps

0.4 200 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

13.4 1,280 Total

Subcatchment 28A: PR DA 28A

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=1.501 ac

Runoff Volume=0.113 af
Runoff Depth=0.91"
Flow Length=1,280'

Tc=13.4 min
CN=79

1.20 cfs
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Summary for Subcatchment 28B: PR DA 28B

Runoff = 0.89 cfs @ 12.03 hrs,  Volume= 0.055 af,  Depth= 1.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.271 74 >75% Grass cover, Good, HSG C
0.249 98 Paved roads w/curbs & sewers, HSG C
0.520 85 Weighted Average
0.271 52.12% Pervious Area
0.249 47.88% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 150 0.0600 2.51 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 100 0.0600 4.97 Shallow Concentrated Flow, SC
Paved   Kv= 20.3 fps

0.4 183 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.7 433 Total

Subcatchment 28B: PR DA 28B

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.520 ac

Runoff Volume=0.055 af
Runoff Depth=1.26"

Flow Length=433'
Tc=1.7 min

CN=85

0.89 cfs
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Summary for Subcatchment 28C: PR DA 28C

Runoff = 1.26 cfs @ 12.03 hrs,  Volume= 0.086 af,  Depth= 2.37"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.435 98 Paved roads w/curbs & sewers, HSG C
0.435 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 150 0.0600 2.51 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 100 0.0600 4.97 Shallow Concentrated Flow, SC
Paved   Kv= 20.3 fps

0.6 275 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.9 525 Total

Subcatchment 28C: PR DA 28C

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.435 ac

Runoff Volume=0.086 af
Runoff Depth=2.37"

Flow Length=525'
Tc=1.9 min

CN=98

1.26 cfs
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Summary for Subcatchment 28D: PR DA 28D

Runoff = 0.68 cfs @ 12.02 hrs,  Volume= 0.046 af,  Depth= 2.37"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.231 98 Paved roads w/curbs & sewers, HSG C
0.231 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.2 150 0.0400 2.13 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.2 50 0.0400 4.06 Shallow Concentrated Flow, SC
Paved   Kv= 20.3 fps

0.3 135 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.7 335 Total

Subcatchment 28D: PR DA 28D

Runoff
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.231 ac

Runoff Volume=0.046 af
Runoff Depth=2.37"

Flow Length=335'
Tc=1.7 min

CN=98

0.68 cfs
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Summary for Subcatchment 28E: PR DA 28E

Runoff = 0.37 cfs @ 12.02 hrs,  Volume= 0.025 af,  Depth= 2.37"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.127 98 Paved roads w/curbs & sewers, HSG C
0.127 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 150 0.0600 2.51 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 100 0.0600 4.97 Shallow Concentrated Flow, SC
Paved   Kv= 20.3 fps

0.3 140 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.6 390 Total

Subcatchment 28E: PR DA 28E
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.127 ac

Runoff Volume=0.025 af
Runoff Depth=2.37"

Flow Length=390'
Tc=1.6 min

CN=98

0.37 cfs
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Summary for Subcatchment 28F: PR DA 28F

Runoff = 1.17 cfs @ 12.47 hrs,  Volume= 0.173 af,  Depth= 0.54"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.011 71 Meadow, non-grazed, HSG C
0.060 98 Unconnected pavement, HSG C
0.571 74 >75% Grass cover, Good, HSG C
3.187 70 Woods, Good, HSG C
3.829 71 Weighted Average
3.769 98.43% Pervious Area
0.060 1.57% Impervious Area
0.060 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.0 150 0.0500 0.13 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
9.4 712 0.0640 1.26 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
28.4 862 Total

Subcatchment 28F: PR DA 28F

Runoff

Hydrograph

Time  (hours)
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w
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1

0

Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=3.829 ac

Runoff Volume=0.173 af
Runoff Depth=0.54"

Flow Length=862'
Tc=28.4 min

CN=71

1.17 cfs
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Summary for Subcatchment 28G: PR DA 28G

Runoff = 0.38 cfs @ 12.02 hrs,  Volume= 0.025 af,  Depth= 2.37"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.127 98 Paved roads w/curbs & sewers, HSG C
0.127 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 113 0.0670 2.47 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.5 226 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 339 Total

Subcatchment 28G: PR DA 28G

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.127 ac

Runoff Volume=0.025 af
Runoff Depth=2.37"

Flow Length=339'
Tc=1.3 min

CN=98

0.38 cfs
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Summary for Subcatchment 28H: PR DA 28H

Runoff = 0.08 cfs @ 12.15 hrs,  Volume= 0.007 af,  Depth= 0.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.126 74 >75% Grass cover, Good, HSG C
0.126 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.2 120 0.0700 0.22 Sheet Flow, SF
Grass: Dense   n= 0.240   P2= 3.75"

0.4 185 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

9.6 305 Total

Subcatchment 28H: PR DA 28H

Runoff

Hydrograph

Time  (hours)
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0.075
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0.05
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0.025

0.02

0.015
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0

Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.126 ac

Runoff Volume=0.007 af
Runoff Depth=0.67"

Flow Length=305'
Tc=9.6 min

CN=74

0.08 cfs
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Summary for Subcatchment 28I: PR DA 28I

Runoff = 0.41 cfs @ 12.02 hrs,  Volume= 0.027 af,  Depth= 2.37"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.137 98 Paved roads w/curbs & sewers, HSG C
0.137 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 118 0.0670 2.50 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.4 165 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.2 283 Total

Subcatchment 28I: PR DA 28I

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.137 ac

Runoff Volume=0.027 af
Runoff Depth=2.37"

Flow Length=283'
Tc=1.2 min

CN=98

0.41 cfs
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Summary for Subcatchment 31: PR DA 31

Runoff = 0.64 cfs @ 12.77 hrs,  Volume= 0.119 af,  Depth= 0.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.064 98 Unconnected pavement, HSG C
1.699 74 >75% Grass cover, Good, HSG C
0.031 71 Meadow, non-grazed, HSG C
0.300 70 Woods, Good, HSG C
0.049 80 >75% Grass cover, Good, HSG D
0.009 98 Water Surface, HSG D
2.152 74 Weighted Average
2.079 96.61% Pervious Area
0.073 3.39% Impervious Area
0.064 87.67% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
42.5 150 0.0067 0.06 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
9.0 558 0.0430 1.04 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
51.5 708 Total

Subcatchment 31: PR DA 31

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=2.152 ac

Runoff Volume=0.119 af
Runoff Depth=0.67"

Flow Length=708'
Tc=51.5 min

CN=74

0.64 cfs
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Summary for Subcatchment 31A: PR DA 31A

Runoff = 0.21 cfs @ 12.01 hrs,  Volume= 0.014 af,  Depth= 2.37"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
* 0.071 98 Paved roads w/curbs & sewers, HSG C

0.071 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 130 0.0690 2.58 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.1 60 0.0200 7.44 9.14 Pipe Channel, Stormwater
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.9 190 Total

Subcatchment 31A: PR DA 31A

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.071 ac

Runoff Volume=0.014 af
Runoff Depth=2.37"

Flow Length=190'
Tc=0.9 min

CN=98

0.21 cfs
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Summary for Subcatchment 31B: PR DA 31B

Runoff = 0.04 cfs @ 12.17 hrs,  Volume= 0.004 af,  Depth= 0.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.069 74 >75% Grass cover, Good, HSG C
0.069 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.7 144 0.0700 0.22 Sheet Flow, SF

Grass: Dense   n= 0.240   P2= 3.75"
0.1 42 0.0200 7.44 9.14 Pipe Channel, SW

15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

10.8 186 Total

Subcatchment 31B: PR DA 31B

Runoff

Hydrograph

Time  (hours)
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0.01
0.008
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0

Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.069 ac

Runoff Volume=0.004 af
Runoff Depth=0.67"

Flow Length=186'
Tc=10.8 min

CN=74

0.04 cfs
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Summary for Subcatchment 31C: PR DA 31C

Runoff = 0.24 cfs @ 12.01 hrs,  Volume= 0.016 af,  Depth= 2.37"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.080 98 Paved roads w/curbs & sewers, HSG C
0.080 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 150 0.0670 2.62 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

Subcatchment 31C: PR DA 31C

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.080 ac

Runoff Volume=0.016 af
Runoff Depth=2.37"

Flow Length=150'
Slope=0.0670 '/'

Tc=1.0 min
CN=98

0.24 cfs
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Summary for Subcatchment 31D: PR DA 31D

Runoff = 1.06 cfs @ 12.04 hrs,  Volume= 0.066 af,  Depth= 1.47"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.223 74 >75% Grass cover, Good, HSG C
0.063 98 Unconnected pavement, HSG C
0.251 98 Paved roads w/curbs & sewers, HSG C
0.537 88 Weighted Average
0.223 41.53% Pervious Area
0.314 58.47% Impervious Area
0.063 20.06% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.4 150 0.0270 1.82 Sheet Flow, Gutter
Smooth surfaces   n= 0.011   P2= 3.75"

0.6 125 0.0270 3.34 Shallow Concentrated Flow, Gutter
Paved   Kv= 20.3 fps

0.3 122 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.3 397 Total

Subcatchment 31D: PR DA 31D

Runoff

Hydrograph

Time  (hours)
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F
lo

w
  (

cf
s)

1

0

Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.537 ac

Runoff Volume=0.066 af
Runoff Depth=1.47"

Flow Length=397'
Tc=2.3 min

CN=88

1.06 cfs
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Summary for Subcatchment SW21A: PR DA SW21A

Runoff = 0.57 cfs @ 12.10 hrs,  Volume= 0.045 af,  Depth= 0.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.814 74 >75% Grass cover, Good, HSG C
0.814 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment SW21A: PR DA SW21A

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.814 ac

Runoff Volume=0.045 af
Runoff Depth=0.67"

Tc=6.0 min
CN=74

0.57 cfs
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Summary for Subcatchment SW21B: PR DA SW21B

Runoff = 0.43 cfs @ 12.10 hrs,  Volume= 0.034 af,  Depth= 0.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.433 74 >75% Grass cover, Good, HSG C
0.179 74 >75% Grass cover, Good, HSG C
0.612 74 Weighted Average
0.612 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment SW21B: PR DA SW21B

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.612 ac

Runoff Volume=0.034 af
Runoff Depth=0.67"

Tc=6.0 min
CN=74

0.43 cfs
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Summary for Subcatchment SW21C: PR DA SW21C

Runoff = 0.08 cfs @ 12.10 hrs,  Volume= 0.006 af,  Depth= 0.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.116 74 >75% Grass cover, Good, HSG C
0.116 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment SW21C: PR DA SW21C

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.116 ac

Runoff Volume=0.006 af
Runoff Depth=0.67"

Tc=6.0 min
CN=74

0.08 cfs
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Summary for Subcatchment SW23A: PR DA SW23A

Runoff = 0.04 cfs @ 12.10 hrs,  Volume= 0.003 af,  Depth= 0.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.056 74 >75% Grass cover, Good, HSG C
0.056 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment SW23A: PR DA SW23A

Runoff

Hydrograph

Time  (hours)
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0.004
0.002

0

Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.056 ac

Runoff Volume=0.003 af
Runoff Depth=0.67"

Tc=6.0 min
CN=74

0.04 cfs
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Summary for Subcatchment SW23B: PR DA SW23B

Runoff = 0.06 cfs @ 12.10 hrs,  Volume= 0.005 af,  Depth= 0.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.093 74 >75% Grass cover, Good, HSG C
0.093 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment SW23B: PR DA SW23B

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.093 ac

Runoff Volume=0.005 af
Runoff Depth=0.67"

Tc=6.0 min
CN=74

0.06 cfs
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Summary for Subcatchment SW28A: PR DA SW28A

Runoff = 0.06 cfs @ 12.08 hrs,  Volume= 0.004 af,  Depth= 0.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.081 74 >75% Grass cover, Good, HSG C
0.081 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.8 64 0.1000 0.22 Sheet Flow, SF
Grass: Dense   n= 0.240   P2= 3.75"

Subcatchment SW28A: PR DA SW28A

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.081 ac

Runoff Volume=0.004 af
Runoff Depth=0.67"

Flow Length=64'
Slope=0.1000 '/'

Tc=4.8 min
CN=74

0.06 cfs
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Summary for Subcatchment SW28B: PR DA SW28B

Runoff = 0.10 cfs @ 12.00 hrs,  Volume= 0.006 af,  Depth= 0.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.116 74 >75% Grass cover, Good, HSG C
0.116 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.0 20 0.2000 7.20 Shallow Concentrated Flow, SC
Unpaved   Kv= 16.1 fps

Subcatchment SW28B: PR DA SW28B

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.11

0.105
0.1

0.095
0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025
0.02

0.015
0.01

0.005
0

Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.116 ac

Runoff Volume=0.006 af
Runoff Depth=0.67"

Flow Length=20'
Slope=0.2000 '/'

Tc=0.0 min
CN=74

0.10 cfs
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Summary for Subcatchment SW28C: PR DA SW28C

Runoff = 0.08 cfs @ 12.00 hrs,  Volume= 0.005 af,  Depth= 0.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.097 74 >75% Grass cover, Good, HSG C
0.097 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.0 20 0.2000 7.20 Shallow Concentrated Flow, SC
Unpaved   Kv= 16.1 fps

Subcatchment SW28C: PR DA SW28C

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.097 ac

Runoff Volume=0.005 af
Runoff Depth=0.67"

Flow Length=20'
Slope=0.2000 '/'

Tc=0.0 min
CN=74

0.08 cfs
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Summary for Subcatchment SW28D: PR DA SW28D

Runoff = 0.32 cfs @ 12.00 hrs,  Volume= 0.021 af,  Depth= 0.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.378 74 >75% Grass cover, Good, HSG C
0.378 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.0 20 0.2000 7.20 Shallow Concentrated Flow, SC
Unpaved   Kv= 16.1 fps

Subcatchment SW28D: PR DA SW28D

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.378 ac

Runoff Volume=0.021 af
Runoff Depth=0.67"

Flow Length=20'
Slope=0.2000 '/'

Tc=0.0 min
CN=74

0.32 cfs
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Summary for Subcatchment SW31: PR DA SW31

Runoff = 0.05 cfs @ 12.05 hrs,  Volume= 0.003 af,  Depth= 0.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.060 74 >75% Grass cover, Good, HSG C
0.060 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.5 20 0.0500 0.13 Sheet Flow, SF
Grass: Dense   n= 0.240   P2= 3.75"

Subcatchment SW31: PR DA SW31

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.060 ac

Runoff Volume=0.003 af
Runoff Depth=0.67"

Flow Length=20'
Slope=0.0500 '/'

Tc=2.5 min
CN=74

0.05 cfs
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Summary for Reach 30R: DP-9

Inflow Area = 2.749 ac, 14.08% Impervious,  Inflow Depth = 0.55"    for  1-YR, 24-HR Storm event
Inflow = 0.64 cfs @ 12.77 hrs,  Volume= 0.125 af
Outflow = 0.64 cfs @ 12.78 hrs,  Volume= 0.125 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 30R: DP-9

Inflow
Outflow

Hydrograph
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Inflow Area=2.749 ac
0.64 cfs
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Summary for Reach 36R: DP-1

Inflow Area = 7.925 ac, 23.23% Impervious,  Inflow Depth > 0.60"    for  1-YR, 24-HR Storm event
Inflow = 1.20 cfs @ 12.47 hrs,  Volume= 0.398 af
Outflow = 1.20 cfs @ 12.48 hrs,  Volume= 0.398 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 36R: DP-1

Inflow
Outflow

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

1

0

Inflow Area=7.925 ac
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Summary for Reach 41R: DP-26

Inflow Area = 11.313 ac, 6.13% Impervious,  Inflow Depth > 0.61"    for  1-YR, 24-HR Storm event
Inflow = 1.53 cfs @ 12.65 hrs,  Volume= 0.575 af
Outflow = 1.53 cfs @ 12.66 hrs,  Volume= 0.575 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 41R: DP-26

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=11.313 ac
1.53 cfs

1.53 cfs



Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 112HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Reach 46R: DP-25

Inflow Area = 12.776 ac, 7.30% Impervious,  Inflow Depth = 0.47"    for  1-YR, 24-HR Storm event
Inflow = 2.88 cfs @ 12.30 hrs,  Volume= 0.505 af
Outflow = 2.88 cfs @ 12.31 hrs,  Volume= 0.505 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 46R: DP-25

Inflow
Outflow

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

3

2

1

0

Inflow Area=12.776 ac
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Summary for Reach 51R: DP-24

Inflow Area = 20.586 ac, 5.22% Impervious,  Inflow Depth > 0.75"    for  1-YR, 24-HR Storm event
Inflow = 3.15 cfs @ 12.42 hrs,  Volume= 1.290 af
Outflow = 3.15 cfs @ 12.43 hrs,  Volume= 1.290 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 51R: DP-24

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=20.586 ac
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Summary for Reach 56R: DP-23

Inflow Area = 14.438 ac, 6.32% Impervious,  Inflow Depth > 0.52"    for  1-YR, 24-HR Storm event
Inflow = 1.89 cfs @ 12.52 hrs,  Volume= 0.620 af
Outflow = 1.89 cfs @ 12.53 hrs,  Volume= 0.620 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 56R: DP-23
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Inflow Area=14.438 ac
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Summary for Reach 61R: DP-21

Inflow Area = 84.319 ac, 3.86% Impervious,  Inflow Depth > 0.63"    for  1-YR, 24-HR Storm event
Inflow = 18.59 cfs @ 12.81 hrs,  Volume= 4.425 af
Outflow = 18.59 cfs @ 12.82 hrs,  Volume= 4.425 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 61R: DP-21

Inflow
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Hydrograph
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Inflow Area=84.319 ac
18.59 cfs

18.59 cfs
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Summary for Pond 21A-P: Pond-21A

Inflow Area = 3.092 ac, 26.26% Impervious,  Inflow Depth = 1.06"    for  1-YR, 24-HR Storm event
Inflow = 4.38 cfs @ 12.04 hrs,  Volume= 0.274 af
Outflow = 0.03 cfs @ 24.04 hrs,  Volume= 0.241 af,  Atten= 99%,  Lag= 719.9 min
Primary = 0.03 cfs @ 24.04 hrs,  Volume= 0.241 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Starting Elev= 1,376.50'   Surf.Area= 2,567 sf   Storage= 3,042 cf
Peak Elev= 1,377.56' @ 24.04 hrs   Surf.Area= 11,876 sf   Storage= 13,905 cf   (10,863 cf above start)

Plug-Flow detention time= 5,125.8 min calculated for 0.171 af (62% of inflow)
Center-of-Mass det. time= 3,817.3 min ( 4,658.1 - 840.8 )

Volume Invert Avail.Storage Storage Description
#1 1,374.00' 51,415 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,374.00 277 79.1 0 0 277
1,375.00 875 200.4 548 548 2,979
1,376.00 1,938 331.0 1,372 1,920 8,508
1,376.50 2,567 347.4 1,123 3,042 9,409
1,376.51 9,076 469.5 55 3,097 17,346
1,377.00 10,035 482.1 4,680 7,778 18,329
1,378.00 13,431 599.0 11,692 19,469 28,400
1,379.00 15,954 633.4 14,674 34,144 31,830
1,380.00 18,622 668.8 17,271 51,415 35,555

Device Routing     Invert Outlet Devices
#1 Primary 1,374.00' 15.0"  Round Culvert   

L= 3.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,374.00' / 1,373.50'   S= 0.1667 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,376.50' 1.0" Vert. Orifice/Grate    C= 0.600   
#3 Secondary 1,379.00' 10.0' long  x 15.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=0.03 cfs @ 24.04 hrs  HW=1,377.56'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.03 cfs of 7.99 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.03 cfs @ 4.86 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,376.50'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 21A-P: Pond-21A

Inflow
Outflow
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Secondary

Hydrograph

Time  (hours)
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Inflow Area=3.092 ac
Peak Elev=1,377.56'

Storage=13,905 cf
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Pond 21A-P: Pond-21A

Total
Primary
Secondary

Stage-Discharge

Discharge  (cfs)
26242220181614121086420

E
le

va
ti

o
n

  (
fe

et
)

1,380

1,379

1,378

1,377

1,376

1,375

1,374

 Culvert 

 Orifice/Grate 

 Broad-Crested Rectangular Weir 



Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 118HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Pond 21A-P: Pond-21A

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
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Summary for Pond 21B-P: Pond-21B

Inflow Area = 3.185 ac, 29.51% Impervious,  Inflow Depth = 0.89"    for  1-YR, 24-HR Storm event
Inflow = 4.18 cfs @ 12.03 hrs,  Volume= 0.237 af
Outflow = 0.02 cfs @ 24.03 hrs,  Volume= 0.198 af,  Atten= 99%,  Lag= 719.9 min
Primary = 0.02 cfs @ 24.03 hrs,  Volume= 0.198 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Starting Elev= 1,378.00'   Surf.Area= 5,813 sf   Storage= 10,561 cf
Peak Elev= 1,378.71' @ 24.03 hrs   Surf.Area= 14,060 sf   Storage= 20,004 cf   (9,442 cf above start)

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= 3,874.0 min ( 4,702.8 - 828.9 )

Volume Invert Avail.Storage Storage Description
#1 1,375.00' 58,169 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,375.00 1,530 196.8 0 0 1,530
1,376.00 2,694 275.3 2,085 2,085 4,489
1,377.00 4,273 340.8 3,453 5,538 7,715
1,378.00 5,813 381.6 5,023 10,561 10,088
1,378.01 12,538 491.4 90 10,651 17,716
1,379.00 14,705 523.2 13,471 24,122 20,332
1,380.00 16,999 554.8 15,838 39,960 23,096
1,381.00 19,446 587.7 18,209 58,169 26,141

Device Routing     Invert Outlet Devices
#1 Primary 1,376.00' 12.0"  Round Culvert   

L= 52.0'   CMP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 1,376.00' / 1,375.00'   S= 0.0192 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 1,378.00' 1.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,379.00' 6.0" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
#4 Secondary 1,380.00' 15.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.02 cfs @ 24.03 hrs  HW=1,378.71'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.02 cfs of 4.96 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.02 cfs @ 3.95 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,378.00'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 21B-P: Pond-21B
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Pond 21B-P: Pond-21B
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Pond 21B-P: Pond-21B
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Storage

Stage-Area-Storage
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Summary for Pond 23-P: Pond-23

Inflow Area = 6.536 ac, 9.13% Impervious,  Inflow Depth = 0.72"    for  1-YR, 24-HR Storm event
Inflow = 3.53 cfs @ 12.04 hrs,  Volume= 0.392 af
Outflow = 0.03 cfs @ 24.50 hrs,  Volume= 0.324 af,  Atten= 99%,  Lag= 747.8 min
Primary = 0.03 cfs @ 24.50 hrs,  Volume= 0.324 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Starting Elev= 1,381.00'   Surf.Area= 7,857 sf   Storage= 8,931 cf
Peak Elev= 1,382.69' @ 24.50 hrs   Surf.Area= 10,826 sf   Storage= 24,632 cf   (15,702 cf above start)

Plug-Flow detention time= 7,016.0 min calculated for 0.119 af (30% of inflow)
Center-of-Mass det. time= 3,939.3 min ( 4,837.4 - 898.1 )

Volume Invert Avail.Storage Storage Description
#1 1,377.00' 71,310 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,377.00 234 63.1 0 0 234
1,378.00 802 196.1 490 490 2,980
1,379.00 1,699 233.8 1,223 1,713 4,288
1,380.00 2,685 258.9 2,173 3,886 5,302
1,381.00 7,857 376.4 5,045 8,931 11,251
1,382.00 9,589 415.8 8,709 17,639 13,766
1,383.00 11,418 451.2 10,490 28,130 16,247
1,384.00 13,357 481.7 12,375 40,504 18,559
1,385.00 15,433 511.5 14,383 54,887 20,966
1,386.00 17,433 538.9 16,423 71,310 23,316

Device Routing     Invert Outlet Devices
#1 Primary 1,380.00' 18.0"  Round Culvert   

L= 50.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,380.00' / 1,379.00'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,381.00' 1.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,383.00' 36.0" W x 12.0" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 1,384.00' 15.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.03 cfs @ 24.50 hrs  HW=1,382.69'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.03 cfs of 9.35 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.03 cfs @ 6.17 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 24-P: Pond-24

Inflow Area = 12.441 ac, 8.63% Impervious,  Inflow Depth = 0.76"    for  1-YR, 24-HR Storm event
Inflow = 6.95 cfs @ 12.04 hrs,  Volume= 0.793 af
Outflow = 1.13 cfs @ 13.42 hrs,  Volume= 0.867 af,  Atten= 84%,  Lag= 82.6 min
Primary = 1.13 cfs @ 13.42 hrs,  Volume= 0.867 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Starting Elev= 1,365.00'   Surf.Area= 12,290 sf   Storage= 10,821 cf
Peak Elev= 1,366.03' @ 13.42 hrs   Surf.Area= 16,625 sf   Storage= 25,655 cf   (14,834 cf above start)

Plug-Flow detention time= 2,724.1 min calculated for 0.619 af (78% of inflow)
Center-of-Mass det. time= 1,857.4 min ( 2,729.0 - 871.6 )

Volume Invert Avail.Storage Storage Description
#1 1,361.00' 90,100 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,361.00 144 79.7 0 0 144
1,362.00 778 180.4 419 419 2,232
1,363.00 1,724 246.8 1,220 1,639 4,500
1,364.00 2,762 271.9 2,223 3,862 5,568
1,365.00 12,290 631.5 6,959 10,821 31,423
1,366.00 16,533 762.9 14,359 25,180 46,021
1,367.00 19,892 828.3 18,187 43,367 54,340
1,368.00 23,383 865.9 21,614 64,981 59,479
1,369.00 26,897 891.0 25,120 90,100 63,097

Device Routing     Invert Outlet Devices
#1 Primary 1,362.00' 18.0"  Round Culvert   

L= 150.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 1,362.00' / 1,358.00'   S= 0.0267 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,364.00' 1.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,365.80' 12.5" W x 12.5" H Vert. Orifice/Grate X 3.00    C= 0.600   
#4 Device 1 1,367.00' 12.0" x 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#5 Secondary 1,368.00' 20.0' long  x 15.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=1.13 cfs @ 13.42 hrs  HW=1,366.03'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 1.13 cfs of 18.25 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.04 cfs @ 6.79 fps)
3=Orifice/Grate  (Orifice Controls 1.10 cfs @ 1.53 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,365.00'  TW=0.00'   (Dynamic Tailwater)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 26-P: Pond-26

Inflow Area = 5.277 ac, 13.14% Impervious,  Inflow Depth = 0.81"    for  1-YR, 24-HR Storm event
Inflow = 2.96 cfs @ 12.04 hrs,  Volume= 0.358 af
Outflow = 0.08 cfs @ 23.81 hrs,  Volume= 0.281 af,  Atten= 97%,  Lag= 706.2 min
Primary = 0.08 cfs @ 23.81 hrs,  Volume= 0.281 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Starting Elev= 1,371.00'   Surf.Area= 11,978 sf   Storage= 14,978 cf
Peak Elev= 1,372.06' @ 23.81 hrs   Surf.Area= 14,166 sf   Storage= 28,761 cf   (13,783 cf above start)

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= 3,711.6 min ( 4,581.5 - 869.9 )

Volume Invert Avail.Storage Storage Description
#1 1,367.00' 80,070 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,367.00 790 132.3 0 0 790
1,368.00 1,854 246.6 1,285 1,285 4,242
1,369.00 2,907 273.0 2,361 3,646 5,364
1,370.00 4,238 315.4 3,552 7,197 7,371
1,371.00 11,978 471.7 7,780 14,978 17,168
1,372.00 14,050 507.1 13,000 27,978 19,969
1,373.00 16,216 538.7 15,120 43,098 22,650
1,374.00 18,484 568.5 17,338 60,435 25,334
1,375.00 20,808 593.7 19,635 80,070 27,736

Device Routing     Invert Outlet Devices
#1 Primary 1,368.00' 15.0"  Round RCP_Round  15"   

L= 60.0'   RCP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 1,368.00' / 1,367.00'   S= 0.0167 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,371.00' 1.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,372.00' 5.0" W x 5.0" H Vert. Orifice/Grate X 3.00    C= 0.600   
#4 Device 1 1,374.00' 15.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=0.08 cfs @ 23.81 hrs  HW=1,372.06'  TW=0.00'   (Dynamic Tailwater)
1=RCP_Round  15"  (Passes 0.08 cfs of 9.66 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.03 cfs @ 4.85 fps)
3=Orifice/Grate  (Orifice Controls 0.05 cfs @ 0.76 fps)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 28-P: Pond-28

Inflow Area = 2.526 ac, 27.71% Impervious,  Inflow Depth = 1.05"    for  1-YR, 24-HR Storm event
Inflow = 2.94 cfs @ 12.03 hrs,  Volume= 0.220 af
Outflow = 0.03 cfs @ 24.02 hrs,  Volume= 0.219 af,  Atten= 99%,  Lag= 719.0 min
Primary = 0.03 cfs @ 24.02 hrs,  Volume= 0.219 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Starting Elev= 1,373.60'   Surf.Area= 3,232 sf   Storage= 4,285 cf
Peak Elev= 1,375.39' @ 24.02 hrs   Surf.Area= 5,919 sf   Storage= 12,397 cf   (8,112 cf above start)

Plug-Flow detention time= 4,142.4 min calculated for 0.121 af (55% of inflow)
Center-of-Mass det. time= 2,639.7 min ( 3,480.2 - 840.5 )

Volume Invert Avail.Storage Storage Description
#1 1,371.50' 34,004 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,371.50 1,192 167.7 0 0 1,192
1,372.00 1,450 177.8 659 659 1,483
1,373.00 2,447 249.8 1,927 2,586 3,942
1,374.00 3,816 343.3 3,106 5,693 8,365
1,375.00 5,311 374.0 4,543 10,236 10,154
1,376.00 6,958 407.2 6,116 16,352 12,254
1,377.00 8,749 443.2 7,836 24,188 14,727
1,378.00 10,923 486.7 9,816 34,004 17,980

Device Routing     Invert Outlet Devices
#1 Primary 1,373.00' 18.0"  Round Culvert   

L= 20.0'   RCP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 1,373.00' / 1,372.00'   S= 0.0500 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,373.60' 1.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,376.00' 18.0" W x 12.0" H Vert. Orifice/Grate X 3.00    C= 0.600   
#4 Device 1 1,377.00' 16.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   

Primary OutFlow  Max=0.03 cfs @ 24.02 hrs  HW=1,375.39'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.03 cfs of 9.60 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.03 cfs @ 6.36 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond BRA-46: BRA-46

Inflow Area = 1.246 ac, 25.52% Impervious,  Inflow Depth = 0.92"    for  1-YR, 24-HR Storm event
Inflow = 1.30 cfs @ 12.05 hrs,  Volume= 0.096 af
Outflow = 0.10 cfs @ 14.17 hrs,  Volume= 0.037 af,  Atten= 92%,  Lag= 127.2 min
Primary = 0.10 cfs @ 14.17 hrs,  Volume= 0.037 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,370.52' @ 14.17 hrs   Surf.Area= 1,391 sf   Storage= 2,599 cf

Plug-Flow detention time= 342.4 min calculated for 0.037 af (38% of inflow)
Center-of-Mass det. time= 199.2 min ( 1,058.7 - 859.5 )

Volume Invert Avail.Storage Storage Description
#1 1,366.00' 3,370 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,366.00 1,368 164.6 0.0 0 0 1,368
1,367.00 1,368 164.6 25.0 342 342 1,533
1,368.00 1,368 164.6 25.0 342 684 1,697
1,369.00 1,368 164.6 25.0 342 1,026 1,862
1,369.50 1,368 164.6 25.0 171 1,197 1,944
1,370.50 1,368 164.6 100.0 1,368 2,565 2,109
1,371.00 1,864 195.6 100.0 805 3,370 3,002

Device Routing     Invert Outlet Devices
#1 Primary 1,366.00' 15.0"  Round Culvert   

L= 72.8'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,366.00' / 1,365.20'   S= 0.0110 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,366.50' 0.4" Horiz. Perforated Underdrain X 512.00    C= 0.600   
Limited to weir flow at low heads   

#3 Device 2 1,367.00' 0.250 in/hr Exfiltration over Surface area above 1,367.00'   
Conductivity to Groundwater Elevation = 1,366.00'   
Excluded Surface area = 1,368 sf   

#4 Device 1 1,370.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.10 cfs @ 14.17 hrs  HW=1,370.52'  TW=1,366.01'   (Dynamic Tailwater)
1=Culvert  (Passes 0.10 cfs of 9.21 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 4.32 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  (Weir Controls 0.10 cfs @ 0.51 fps)



Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 135HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Pond BRA-46: BRA-46

Inflow
Primary

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

1

0

Inflow Area=1.246 ac
Peak Elev=1,370.52'

Storage=2,599 cf

1.30 cfs

0.10 cfs

Pond BRA-46: BRA-46

Primary

Stage-Discharge

Discharge  (cfs)
9876543210

E
le

va
ti

o
n

  (
fe

et
)

1,371

1,370

1,369

1,368

1,367

1,366
 Culvert 

 Perforated Underdrain 

 Exfiltration 

 Overflow Grate 



Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 136HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Pond BRA-46: BRA-46
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Summary for Pond BRA-46-FS: Flow Splitter for BRA-46

Inflow Area = 1.246 ac, 25.52% Impervious,  Inflow Depth = 1.01"    for  1-YR, 24-HR Storm event
Inflow = 1.65 cfs @ 12.04 hrs,  Volume= 0.105 af
Outflow = 1.65 cfs @ 12.05 hrs,  Volume= 0.105 af,  Atten= 0%,  Lag= 0.6 min
Primary = 1.30 cfs @ 12.05 hrs,  Volume= 0.096 af
Secondary = 0.35 cfs @ 12.05 hrs,  Volume= 0.010 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,372.07' @ 12.05 hrs
Flood Elev= 1,375.00'

Device Routing     Invert Outlet Devices
#1 Primary 1,371.45' 15.0"  Round Culvert   

L= 38.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,371.45' / 1,371.00'   S= 0.0118 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Secondary 1,371.45' 15.0"  Round Culvert   
L= 195.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,371.45' / 1,365.12'   S= 0.0325 '/'   Cc= 0.900   
n= 0.130,  Flow Area= 1.23 sf   

#3 Device 2 1,371.67' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=1.30 cfs @ 12.05 hrs  HW=1,372.07'  TW=1,368.42'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.30 cfs @ 2.12 fps)

Secondary OutFlow  Max=0.35 cfs @ 12.05 hrs  HW=1,372.07'  TW=1,365.33'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 0.35 cfs @ 0.83 fps)

3=Sharp-Crested Rectangular Weir  (Passes 0.35 cfs of 3.28 cfs potential flow)
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Pond BRA-46-FS: Flow Splitter for BRA-46
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Pond BRA-46-FS: Flow Splitter for BRA-46
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Summary for Pond BRA-59: BRA-59

Inflow Area = 0.860 ac, 38.02% Impervious,  Inflow Depth = 1.00"    for  1-YR, 24-HR Storm event
Inflow = 0.59 cfs @ 12.04 hrs,  Volume= 0.072 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,381.14' @ 24.12 hrs   Surf.Area= 2,733 sf   Storage= 3,122 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 1,378.50' 5,556 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,378.50 2,733 227.5 0.0 0 0 2,733
1,379.50 2,733 227.5 25.0 683 683 2,961
1,380.50 2,733 227.5 25.0 683 1,367 3,188
1,381.50 2,733 227.5 100.0 2,733 4,100 3,416
1,382.00 3,098 238.0 100.0 1,457 5,556 3,821

Device Routing     Invert Outlet Devices
#1 Primary 1,378.50' 15.0"  Round Culvert   

L= 52.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,378.50' / 1,378.00'   S= 0.0096 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,379.00' 0.4" Horiz. Perforated Underdrain X 336.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,379.50' 0.250 in/hr Exfiltration over Surface area above 1,379.50'   
Conductivity to Groundwater Elevation = 1,378.50'   
Excluded Surface area = 2,733 sf   

#4 Device 1 1,381.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,378.50'  TW=1,378.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=Perforated Underdrain  ( Controls 0.00 cfs)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  ( Controls 0.00 cfs)
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Pond BRA-59: BRA-59
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Pond BRA-59: BRA-59
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Summary for Pond BRA-59-FS: Flow Splitter for BRA-59

Inflow Area = 0.860 ac, 38.02% Impervious,  Inflow Depth = 1.19"    for  1-YR, 24-HR Storm event
Inflow = 1.40 cfs @ 12.03 hrs,  Volume= 0.086 af
Outflow = 1.40 cfs @ 12.04 hrs,  Volume= 0.086 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.59 cfs @ 12.04 hrs,  Volume= 0.072 af
Secondary = 0.80 cfs @ 12.04 hrs,  Volume= 0.014 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,382.16' @ 12.04 hrs
Flood Elev= 1,385.50'

Device Routing     Invert Outlet Devices
#1 Primary 1,381.75' 15.0"  Round Culvert to BRA   

L= 66.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,381.75' / 1,381.25'   S= 0.0076 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Secondary 1,381.50' 15.0"  Round Culvert to Pond   
L= 86.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,381.50' / 1,380.50'   S= 0.0116 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,382.00' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.59 cfs @ 12.04 hrs  HW=1,382.16'  TW=1,379.53'   (Dynamic Tailwater)
1=Culvert to BRA  (Inlet Controls 0.59 cfs @ 1.71 fps)

Secondary OutFlow  Max=0.80 cfs @ 12.04 hrs  HW=1,382.16'  TW=1,378.21'   (Dynamic Tailwater)
2=Culvert to Pond  (Passes 0.80 cfs of 1.42 cfs potential flow)

3=Sharp-Crested Rectangular Weir  (Weir Controls 0.80 cfs @ 1.29 fps)
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Pond BRA-59-FS: Flow Splitter for BRA-59
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Pond BRA-59-FS: Flow Splitter for BRA-59
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Summary for Pond BRA37-FS: Flow Splitter for BRA-37

Inflow Area = 5.787 ac, 8.64% Impervious,  Inflow Depth = 0.73"    for  1-YR, 24-HR Storm event
Inflow = 2.60 cfs @ 12.03 hrs,  Volume= 0.351 af
Outflow = 2.60 cfs @ 12.04 hrs,  Volume= 0.351 af,  Atten= 0%,  Lag= 0.6 min
Primary = 1.23 cfs @ 12.04 hrs,  Volume= 0.266 af
Secondary = 1.38 cfs @ 12.04 hrs,  Volume= 0.085 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,386.20' @ 12.04 hrs
Flood Elev= 1,390.50'

Device Routing     Invert Outlet Devices
#1 Primary 1,385.60' 18.0"  Round Culvert to BRA-37   

L= 7.9'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,385.60' / 1,385.50'   S= 0.0127 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Secondary 1,385.60' 18.0"  Round Culvert   
L= 89.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,385.60' / 1,383.00'   S= 0.0292 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Device 2 1,385.90' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=1.22 cfs @ 12.04 hrs  HW=1,386.20'  TW=1,382.99'   (Dynamic Tailwater)
1=Culvert to BRA-37  (Barrel Controls 1.22 cfs @ 2.74 fps)

Secondary OutFlow  Max=1.37 cfs @ 12.04 hrs  HW=1,386.20'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Inlet Controls 1.37 cfs @ 2.08 fps)

3=Sharp-Crested Rectangular Weir  (Passes 1.37 cfs of 2.11 cfs potential flow)
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Pond BRA37-FS: Flow Splitter for BRA-37
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Pond BRA37-FS: Flow Splitter for BRA-37
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Summary for Pond BRA37-P: BRA-37

Inflow Area = 5.787 ac, 8.64% Impervious,  Inflow Depth = 0.55"    for  1-YR, 24-HR Storm event
Inflow = 1.23 cfs @ 12.04 hrs,  Volume= 0.266 af
Outflow = 0.38 cfs @ 14.25 hrs,  Volume= 0.152 af,  Atten= 69%,  Lag= 132.5 min
Primary = 0.38 cfs @ 14.25 hrs,  Volume= 0.152 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,385.56' @ 14.25 hrs   Surf.Area= 4,184 sf   Storage= 5,227 cf

Plug-Flow detention time= 284.1 min calculated for 0.152 af (57% of inflow)
Center-of-Mass det. time= 141.3 min ( 1,061.7 - 920.4 )

Volume Invert Avail.Storage Storage Description
#1 1,382.00' 11,952 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,382.00 3,939 292.0 0.0 0 0 3,939
1,383.00 3,939 292.0 25.0 985 985 4,231
1,384.00 3,939 292.0 25.0 985 1,970 4,523
1,385.00 3,939 292.0 25.0 985 2,954 4,815
1,386.00 4,382 302.0 100.0 4,159 7,113 5,373
1,387.00 5,312 320.0 100.0 4,840 11,952 6,317

Device Routing     Invert Outlet Devices
#1 Primary 1,382.00' 18.0"  Round Culvert   

L= 93.4'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,382.00' / 1,381.50'   S= 0.0054 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,382.50' 0.4" Horiz. Perforated Underdrain X 392.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,383.00' 0.250 in/hr Exfiltration over Surface area above 1,383.00'   
Conductivity to Groundwater Elevation = 1,382.00'   
Excluded Surface area = 3,939 sf   

#4 Device 1 1,385.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.38 cfs @ 14.25 hrs  HW=1,385.56'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.38 cfs of 11.26 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 11.52 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  (Weir Controls 0.38 cfs @ 0.80 fps)
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Pond BRA37-P: BRA-37

Inflow
Primary

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

1

0

Inflow Area=5.787 ac
Peak Elev=1,385.56'

Storage=5,227 cf

1.23 cfs

0.38 cfs

Pond BRA37-P: BRA-37

Primary

Stage-Discharge

Discharge  (cfs)
131211109876543210

E
le

va
ti

o
n

  (
fe

et
)

1,387

1,386

1,385

1,384

1,383

1,382
 Culvert 

 Perforated Underdrain 

 Exfiltration 

 Overflow Grate 



Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 151HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Pond BRA37-P: BRA-37
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Summary for Pond BRA38-P: BRA-38

Inflow Area = 1.972 ac, 21.96% Impervious,  Inflow Depth = 0.96"    for  1-YR, 24-HR Storm event
Inflow = 2.49 cfs @ 12.03 hrs,  Volume= 0.158 af
Outflow = 0.14 cfs @ 14.54 hrs,  Volume= 0.053 af,  Atten= 94%,  Lag= 150.6 min
Primary = 0.11 cfs @ 14.54 hrs,  Volume= 0.041 af
Secondary = 0.03 cfs @ 14.54 hrs,  Volume= 0.012 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,385.02' @ 14.54 hrs   Surf.Area= 3,650 sf   Storage= 4,635 cf

Plug-Flow detention time= 362.4 min calculated for 0.053 af (34% of inflow)
Center-of-Mass det. time= 226.2 min ( 1,076.4 - 850.3 )

Volume Invert Avail.Storage Storage Description
#1 1,381.50' 6,388 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,381.50 3,650 290.0 0.0 0 0 3,650
1,382.50 3,650 290.0 25.0 913 913 3,940
1,383.50 3,650 290.0 25.0 913 1,825 4,230
1,384.50 3,650 290.0 25.0 913 2,738 4,520
1,385.00 3,650 290.0 100.0 1,825 4,563 4,665
1,385.50 3,650 290.0 100.0 1,825 6,388 4,810

Device Routing     Invert Outlet Devices
#1 Primary 1,381.50' 18.0"  Round Culvert   

L= 114.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,381.50' / 1,380.90'   S= 0.0053 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,382.00' 0.4" Horiz. Perforated Underdain X 452.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,382.50' 0.250 in/hr Exfiltration over Surface area above 1,382.50'   
Conductivity to Groundwater Elevation = 1,381.50'   
Excluded Surface area = 3,650 sf   

#4 Device 1 1,385.00' 36.0" x 36.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Secondary 1,385.00' 5.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=0.11 cfs @ 14.54 hrs  HW=1,385.02'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.11 cfs of 11.18 cfs potential flow)

2=Perforated Underdain  (Passes 0.00 cfs of 13.20 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  (Weir Controls 0.11 cfs @ 0.46 fps)

Secondary OutFlow  Max=0.03 cfs @ 14.54 hrs  HW=1,385.02'  TW=0.00'   (Dynamic Tailwater)
5=Broad-Crested Rectangular Weir  (Weir Controls 0.03 cfs @ 0.33 fps)
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Pond BRA38-P: BRA-38
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Pond BRA38-P: BRA-38
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Summary for Pond BRA50-FS: Flow Splitter for BRA-50

Inflow Area = 4.526 ac, 6.87% Impervious,  Inflow Depth = 0.86"    for  1-YR, 24-HR Storm event
Inflow = 1.92 cfs @ 12.03 hrs,  Volume= 0.324 af
Outflow = 1.92 cfs @ 12.04 hrs,  Volume= 0.324 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.88 cfs @ 12.04 hrs,  Volume= 0.239 af
Secondary = 1.04 cfs @ 12.04 hrs,  Volume= 0.085 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,386.62' @ 12.04 hrs
Flood Elev= 1,390.50'

Device Routing     Invert Outlet Devices
#1 Primary 1,386.10' 18.0"  Round Culvert to BRA-50   

L= 17.5'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,386.10' / 1,386.00'   S= 0.0057 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Secondary 1,386.10' 18.0"  Round Culvert to Pond 23   
L= 71.9'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,386.10' / 1,383.70'   S= 0.0334 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Device 2 1,386.40' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.88 cfs @ 12.04 hrs  HW=1,386.62'  TW=1,383.64'   (Dynamic Tailwater)
1=Culvert to BRA-50  (Barrel Controls 0.88 cfs @ 2.42 fps)

Secondary OutFlow  Max=1.04 cfs @ 12.04 hrs  HW=1,386.62'  TW=1,381.19'   (Dynamic Tailwater)
2=Culvert to Pond 23  (Inlet Controls 1.04 cfs @ 1.93 fps)

3=Sharp-Crested Rectangular Weir  (Passes 1.04 cfs of 1.31 cfs potential flow)
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Pond BRA50-FS: Flow Splitter for BRA-50
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Pond BRA50-FS: Flow Splitter for BRA-50
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Summary for Pond BRA50-P: BRA-50

Inflow Area = 4.526 ac, 6.87% Impervious,  Inflow Depth = 0.63"    for  1-YR, 24-HR Storm event
Inflow = 0.88 cfs @ 12.04 hrs,  Volume= 0.239 af
Outflow = 0.43 cfs @ 13.37 hrs,  Volume= 0.156 af,  Atten= 51%,  Lag= 80.0 min
Primary = 0.43 cfs @ 13.37 hrs,  Volume= 0.156 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,386.06' @ 13.37 hrs   Surf.Area= 2,117 sf   Storage= 3,754 cf

Plug-Flow detention time= 227.1 min calculated for 0.156 af (65% of inflow)
Center-of-Mass det. time= 102.5 min ( 1,022.8 - 920.4 )

Volume Invert Avail.Storage Storage Description
#1 1,382.00' 9,428 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,382.00 2,068 270.0 0.0 0 0 2,068
1,383.00 2,068 270.0 25.0 517 517 2,338
1,384.00 2,068 270.0 25.0 517 1,034 2,608
1,385.00 2,068 270.0 25.0 517 1,551 2,878
1,386.00 2,068 270.0 100.0 2,068 3,619 3,148
1,387.00 2,901 288.8 100.0 2,473 6,092 4,029
1,388.00 3,791 307.6 100.0 3,336 9,428 4,970

Device Routing     Invert Outlet Devices
#1 Primary 1,382.00' 18.0"  Round Culvert   

L= 62.2'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,382.00' / 1,381.30'   S= 0.0113 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,382.50' 0.4" Horiz. Perforated Underdrain X 460.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,383.00' 0.250 in/hr Exfiltration over Surface area above 1,383.00'   
Conductivity to Groundwater Elevation = 1,382.00'   
Excluded Surface area = 2,068 sf   

#4 Device 1 1,386.00' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.43 cfs @ 13.37 hrs  HW=1,386.06'  TW=1,381.88'   (Dynamic Tailwater)
1=Culvert  (Passes 0.43 cfs of 12.23 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 14.60 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  (Weir Controls 0.43 cfs @ 0.83 fps)
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Pond BRA50-P: BRA-50
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Pond BRA50-P: BRA-50
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Summary for Pond SW21C-FS: Flow Splitter for SW21C

Inflow Area = 0.588 ac, 44.73% Impervious,  Inflow Depth = 1.22"    for  1-YR, 24-HR Storm event
Inflow = 0.97 cfs @ 12.03 hrs,  Volume= 0.060 af
Outflow = 0.97 cfs @ 12.04 hrs,  Volume= 0.060 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.51 cfs @ 12.04 hrs,  Volume= 0.051 af
Secondary = 0.46 cfs @ 12.04 hrs,  Volume= 0.009 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,404.85' @ 12.04 hrs
Flood Elev= 1,408.00'

Device Routing     Invert Outlet Devices
#1 Primary 1,404.50' 18.0"  Round Culvert to BRA-SW21C   

L= 102.1'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,404.50' / 1,403.50'   S= 0.0098 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Secondary 1,404.50' 15.0"  Round Culvert to Pond-SW21B   
L= 293.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,404.50' / 1,377.20'   S= 0.0932 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,404.70' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.51 cfs @ 12.04 hrs  HW=1,404.85'  TW=1,399.02'   (Dynamic Tailwater)
1=Culvert to BRA-SW21C  (Inlet Controls 0.51 cfs @ 1.60 fps)

Secondary OutFlow  Max=0.46 cfs @ 12.04 hrs  HW=1,404.85'  TW=1,376.79'   (Dynamic Tailwater)
2=Culvert to Pond-SW21B  (Inlet Controls 0.46 cfs @ 1.60 fps)

3=Sharp-Crested Rectangular Weir  (Passes 0.46 cfs of 0.78 cfs potential flow)
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Pond SW21C-FS: Flow Splitter for SW21C
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Pond SW21C-FS: Flow Splitter for SW21C
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Summary for Pond SW21C-P: BRA-SW21C

Inflow Area = 0.704 ac, 37.36% Impervious,  Inflow Depth = 0.98"    for  1-YR, 24-HR Storm event
Inflow = 0.57 cfs @ 12.05 hrs,  Volume= 0.057 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,402.70' @ 24.34 hrs   Surf.Area= 2,129 sf   Storage= 2,501 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 1,398.00' 4,790 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,398.00 2,129 186.4 0.0 0 0 2,129
1,399.00 2,129 186.4 25.0 532 532 2,315
1,400.00 2,129 186.4 25.0 532 1,065 2,502
1,401.00 2,129 186.4 25.0 532 1,597 2,688
1,402.00 2,129 186.4 25.0 532 2,129 2,875
1,403.00 2,129 186.4 25.0 532 2,661 3,061
1,403.50 2,129 186.4 100.0 1,065 3,726 3,154
1,404.00 2,129 186.4 100.0 1,065 4,790 3,247

Device Routing     Invert Outlet Devices
#1 Primary 1,398.00' 18.0"  Round Culvert   

L= 37.5'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,398.00' / 1,397.50'   S= 0.0133 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,398.50' 0.4" Horiz. Perforated Underdrain X 264.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,399.00' 0.250 in/hr Exfiltration over Surface area above 1,399.00'   
Conductivity to Groundwater Elevation = 1,398.00'   
Excluded Surface area = 2,129 sf   

#4 Device 1 1,403.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,398.00'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=Perforated Underdrain  ( Controls 0.00 cfs)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  ( Controls 0.00 cfs)
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Pond SW21C-P: BRA-SW21C
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Pond SW21C-P: BRA-SW21C
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Summary for Pond SW23A-FS: Flow Splitter for SW23A

Inflow Area = 0.206 ac, 47.57% Impervious,  Inflow Depth = 1.33"    for  1-YR, 24-HR Storm event
Inflow = 0.37 cfs @ 12.03 hrs,  Volume= 0.023 af
Outflow = 0.37 cfs @ 12.04 hrs,  Volume= 0.023 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.18 cfs @ 12.04 hrs,  Volume= 0.020 af
Secondary = 0.20 cfs @ 12.04 hrs,  Volume= 0.003 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,383.98' @ 12.04 hrs
Flood Elev= 1,387.80'

Device Routing     Invert Outlet Devices
#1 Primary 1,383.75' 15.0"  Round Culvert to BRA-SW23A   

L= 44.9'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,383.75' / 1,383.50'   S= 0.0056 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Secondary 1,383.75' 15.0"  Round Culvert to Pond 23   
L= 177.6'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,383.75' / 1,381.30'   S= 0.0138 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,383.90' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.18 cfs @ 12.04 hrs  HW=1,383.98'  TW=1,379.22'   (Dynamic Tailwater)
1=Culvert to BRA-SW23A  (Barrel Controls 0.18 cfs @ 1.77 fps)

Secondary OutFlow  Max=0.19 cfs @ 12.04 hrs  HW=1,383.98'  TW=0.00'   (Dynamic Tailwater)
2=Culvert to Pond 23  (Inlet Controls 0.19 cfs @ 1.28 fps)

3=Sharp-Crested Rectangular Weir  (Passes 0.19 cfs of 0.28 cfs potential flow)
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Pond SW23A-FS: Flow Splitter for SW23A
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Pond SW23A-FS: Flow Splitter for SW23A
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Summary for Pond SW23A-P: BRA-SW23A

Inflow Area = 0.262 ac, 37.40% Impervious,  Inflow Depth = 1.04"    for  1-YR, 24-HR Storm event
Inflow = 0.21 cfs @ 12.04 hrs,  Volume= 0.023 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,383.08' @ 24.34 hrs   Surf.Area= 743 sf   Storage= 986 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 1,378.00' 1,718 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,378.00 743 120.0 0.0 0 0 743
1,379.00 743 120.0 25.0 186 186 863
1,380.00 743 120.0 25.0 186 372 983
1,381.00 743 120.0 25.0 186 557 1,103
1,382.00 743 120.0 25.0 186 743 1,223
1,383.00 743 120.0 25.0 186 929 1,343
1,383.50 743 120.0 100.0 372 1,300 1,403
1,384.00 930 120.0 100.0 417 1,718 1,463

Device Routing     Invert Outlet Devices
#1 Primary 1,378.00' 15.0"  Round Culvert   

L= 97.1'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,378.00' / 1,376.50'   S= 0.0154 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,378.50' 0.4" Horiz. Perforated Underdrain X 608.00    C= 0.600   
Limited to weir flow at low heads   

#3 Device 2 1,379.00' 0.250 in/hr Exfiltration over Surface area above 1,379.00'   
Conductivity to Groundwater Elevation = 1,378.00'   
Excluded Surface area = 743 sf   

#4 Device 1 1,383.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,378.00'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=Perforated Underdrain  ( Controls 0.00 cfs)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  ( Controls 0.00 cfs)
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Pond SW23A-P: BRA-SW23A
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Pond SW23A-P: BRA-SW23A
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Summary for Pond SW23B-FS: Flow Splitter for SW23B

Inflow Area = 0.579 ac, 37.48% Impervious,  Inflow Depth = 1.19"    for  1-YR, 24-HR Storm event
Inflow = 0.93 cfs @ 12.03 hrs,  Volume= 0.058 af
Outflow = 0.93 cfs @ 12.04 hrs,  Volume= 0.058 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.49 cfs @ 12.04 hrs,  Volume= 0.049 af
Secondary = 0.44 cfs @ 12.04 hrs,  Volume= 0.008 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,388.85' @ 12.04 hrs
Flood Elev= 1,391.50'

Device Routing     Invert Outlet Devices
#1 Primary 1,388.50' 18.0"  Round Culvert to SW23B   

L= 132.6'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,388.50' / 1,387.50'   S= 0.0075 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Secondary 1,388.50' 15.0"  Round Culvert to Pond 23   
L= 268.2'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,388.50' / 1,384.00'   S= 0.0168 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,388.70' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.49 cfs @ 12.04 hrs  HW=1,388.85'  TW=1,385.06'   (Dynamic Tailwater)
1=Culvert to SW23B  (Inlet Controls 0.49 cfs @ 1.58 fps)

Secondary OutFlow  Max=0.44 cfs @ 12.04 hrs  HW=1,388.85'  TW=1,381.20'   (Dynamic Tailwater)
2=Culvert to Pond 23  (Inlet Controls 0.44 cfs @ 1.58 fps)

3=Sharp-Crested Rectangular Weir  (Passes 0.44 cfs of 0.73 cfs potential flow)
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Pond SW23B-FS: Flow Splitter for SW23B
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Pond SW23B-FS: Flow Splitter for SW23B
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Summary for Pond SW23B-P: BRA-SW23B

Inflow Area = 0.672 ac, 32.29% Impervious,  Inflow Depth = 0.97"    for  1-YR, 24-HR Storm event
Inflow = 0.54 cfs @ 12.05 hrs,  Volume= 0.054 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,387.48' @ 24.34 hrs   Surf.Area= 1,923 sf   Storage= 2,372 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 1,384.00' 3,450 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,384.00 1,923 225.0 0.0 0 0 1,923
1,385.00 1,923 225.0 25.0 481 481 2,148
1,386.00 1,923 225.0 25.0 481 962 2,373
1,387.00 1,923 225.0 25.0 481 1,442 2,598
1,387.50 1,923 225.0 100.0 962 2,404 2,711
1,388.00 2,268 234.4 100.0 1,047 3,450 3,073

Device Routing     Invert Outlet Devices
#1 Primary 1,384.00' 18.0"  Round Culvert   

L= 80.5'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,384.00' / 1,383.00'   S= 0.0124 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,384.50' 0.4" Horiz. Perforated Underdrain X 324.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,385.00' 0.250 in/hr Exfiltration over Surface area above 1,385.00'   
Conductivity to Groundwater Elevation = 1,384.00'   
Excluded Surface area = 1,923 sf   

#4 Device 1 1,387.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,384.00'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=Perforated Underdrain  ( Controls 0.00 cfs)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  ( Controls 0.00 cfs)
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Pond SW23B-P: BRA-SW23B
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Pond SW23B-P: BRA-SW23B
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Summary for Pond SW28A-FS: Flow Splitter for SW28A

Inflow Area = 0.220 ac, 68.64% Impervious,  Inflow Depth = 1.84"    for  1-YR, 24-HR Storm event
Inflow = 0.47 cfs @ 12.01 hrs,  Volume= 0.034 af
Outflow = 0.47 cfs @ 12.02 hrs,  Volume= 0.034 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.34 cfs @ 12.02 hrs,  Volume= 0.033 af
Secondary = 0.12 cfs @ 12.02 hrs,  Volume= 0.001 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,435.94' @ 12.02 hrs
Flood Elev= 1,439.50'

Device Routing     Invert Outlet Devices
#1 Primary 1,435.64' 15.0"  Round Outlet to BRA-SW28A   

L= 7.3'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,435.64' / 1,435.50'   S= 0.0192 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Secondary 1,435.64' 15.0"  Round Culvert to Pond SW28D   
L= 149.5'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,435.64' / 1,427.30'   S= 0.0558 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,435.90' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.34 cfs @ 12.02 hrs  HW=1,435.94'  TW=1,433.02'   (Dynamic Tailwater)
1=Outlet to BRA-SW28A  (Inlet Controls 0.34 cfs @ 1.48 fps)

Secondary OutFlow  Max=0.12 cfs @ 12.02 hrs  HW=1,435.94'  TW=1,374.07'   (Dynamic Tailwater)
2=Culvert to Pond SW28D  (Passes 0.12 cfs of 0.34 cfs potential flow)

3=Sharp-Crested Rectangular Weir  (Weir Controls 0.12 cfs @ 0.69 fps)



Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 180HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Pond SW28A-FS: Flow Splitter for SW28A
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Pond SW28A-FS: Flow Splitter for SW28A
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Summary for Pond SW28A-P: BRA-SW28A

Inflow Area = 0.301 ac, 50.17% Impervious,  Inflow Depth = 1.49"    for  1-YR, 24-HR Storm event
Inflow = 0.39 cfs @ 12.03 hrs,  Volume= 0.037 af
Outflow = 0.01 cfs @ 20.01 hrs,  Volume= 0.002 af,  Atten= 98%,  Lag= 478.5 min
Primary = 0.01 cfs @ 20.01 hrs,  Volume= 0.002 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,435.50' @ 20.01 hrs   Surf.Area= 674 sf   Storage= 1,520 cf

Plug-Flow detention time= 905.3 min calculated for 0.002 af (7% of inflow)
Center-of-Mass det. time= 523.0 min ( 1,307.7 - 784.7 )

Volume Invert Avail.Storage Storage Description
#1 1,429.50' 1,854 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,429.50 674 100.6 0.0 0 0 674
1,430.50 674 100.6 25.0 169 169 775
1,432.00 674 100.6 25.0 253 421 926
1,433.00 674 100.6 25.0 169 590 1,026
1,434.00 674 100.6 25.0 169 758 1,127
1,434.50 674 100.6 25.0 84 843 1,177
1,435.50 674 100.6 100.0 674 1,517 1,278
1,436.00 674 100.6 100.0 337 1,854 1,328

Device Routing     Invert Outlet Devices
#1 Primary 1,430.00' 15.0"  Round Culvert   

L= 77.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,430.00' / 1,429.00'   S= 0.0130 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,430.50' 0.4" Horiz. Perforated Underdrain   X 512 rows C= 0.600   
Limited to weir flow at low heads   

#3 Device 2 1,431.00' 0.250 in/hr Exfiltration over Surface area above 1,431.00'   
Conductivity to Groundwater Elevation = 1,430.00'   
Excluded Surface area = 674 sf   

#4 Device 1 1,435.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.01 cfs @ 20.01 hrs  HW=1,435.50'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.01 cfs of 10.30 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 4.81 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  (Weir Controls 0.01 cfs @ 0.22 fps)
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Pond SW28A-P: BRA-SW28A
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Pond SW28A-P: BRA-SW28A
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Summary for Pond SW28B-FS: Flow Splitter for SW28B

Inflow Area = 0.390 ac, 67.69% Impervious,  Inflow Depth = 1.82"    for  1-YR, 24-HR Storm event
Inflow = 0.82 cfs @ 12.02 hrs,  Volume= 0.059 af
Outflow = 0.82 cfs @ 12.03 hrs,  Volume= 0.059 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.56 cfs @ 12.03 hrs,  Volume= 0.057 af
Secondary = 0.25 cfs @ 12.03 hrs,  Volume= 0.002 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,412.37' @ 12.03 hrs
Flood Elev= 1,414.80'

Device Routing     Invert Outlet Devices
#1 Primary 1,412.00' 18.0"  Round Culvert   

L= 21.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,412.00' / 1,410.50'   S= 0.0714 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Secondary 1,412.00' 18.0"  Round Culvert   
L= 117.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,412.00' / 1,406.00'   S= 0.0513 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Device 2 1,412.30' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.56 cfs @ 12.03 hrs  HW=1,412.37'  TW=1,405.15'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.56 cfs @ 1.64 fps)

Secondary OutFlow  Max=0.25 cfs @ 12.03 hrs  HW=1,412.37'  TW=1,374.08'   (Dynamic Tailwater)
2=Culvert  (Passes 0.25 cfs of 0.56 cfs potential flow)

3=Sharp-Crested Rectangular Weir  (Weir Controls 0.25 cfs @ 0.88 fps)
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Pond SW28B-FS: Flow Splitter for SW28B
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Pond SW28B-FS: Flow Splitter for SW28B

Storage

Stage-Area-Storage

Storage (cubic-feet)
0

E
le

va
ti

o
n

  (
fe

et
)

1,414

1,413

1,412

 Flood Elevation 



Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 188HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Pond SW28B-P: BRA-SW28B

Inflow Area = 0.506 ac, 52.17% Impervious,  Inflow Depth = 1.50"    for  1-YR, 24-HR Storm event
Inflow = 0.65 cfs @ 12.03 hrs,  Volume= 0.063 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,407.84' @ 24.55 hrs   Surf.Area= 2,545 sf   Storage= 2,764 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 1,403.50' 5,829 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,403.50 2,545 273.4 0.0 0 0 2,545
1,404.50 2,545 273.4 25.0 636 636 2,818
1,405.50 2,545 273.4 25.0 636 1,273 3,092
1,406.50 2,545 273.4 25.0 636 1,909 3,365
1,407.50 2,545 273.4 25.0 636 2,545 3,639
1,408.50 2,545 273.4 25.0 636 3,181 3,912
1,409.00 2,545 273.4 100.0 1,273 4,454 4,049
1,409.50 2,962 282.9 100.0 1,375 5,829 4,492

Device Routing     Invert Outlet Devices
#1 Primary 1,403.50' 15.0"  Round Culvert   

L= 58.6'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,403.50' / 1,401.00'   S= 0.0427 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,404.00' 0.4" Horiz. Perforated Underdrain X 468.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,404.50' 0.250 in/hr Exfiltration over Surface area above 1,404.50'   
Conductivity to Groundwater Elevation = 1,403.50'   
Excluded Surface area = 2,545 sf   

#4 Device 1 1,409.00' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,403.50'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=Perforated Underdrain  ( Controls 0.00 cfs)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  ( Controls 0.00 cfs)
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Pond SW28B-P: BRA-SW28B
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Pond SW28B-P: BRA-SW28B
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Summary for Pond SW28C-FS: Flow Splitter for SW28C

Inflow Area = 0.666 ac,100.00% Impervious,  Inflow Depth = 2.37"    for  1-YR, 24-HR Storm event
Inflow = 1.94 cfs @ 12.03 hrs,  Volume= 0.132 af
Outflow = 1.94 cfs @ 12.04 hrs,  Volume= 0.132 af,  Atten= 0%,  Lag= 0.6 min
Primary = 1.43 cfs @ 12.04 hrs,  Volume= 0.128 af
Secondary = 0.50 cfs @ 12.04 hrs,  Volume= 0.004 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,393.11' @ 12.04 hrs
Flood Elev= 1,396.50'

Device Routing     Invert Outlet Devices
#1 Primary 1,392.50' 18.0"  Round Culvert to BRA-SW28A   

L= 14.4'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,392.50' / 1,392.00'   S= 0.0347 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Secondary 1,392.50' 18.0"  Round Culvert to Pond SW28D   
L= 189.8'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,392.50' / 1,385.70'   S= 0.0358 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Device 2 1,393.00' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=1.43 cfs @ 12.04 hrs  HW=1,393.11'  TW=1,388.54'   (Dynamic Tailwater)
1=Culvert to BRA-SW28A  (Inlet Controls 1.43 cfs @ 2.11 fps)

Secondary OutFlow  Max=0.50 cfs @ 12.04 hrs  HW=1,393.11'  TW=1,374.10'   (Dynamic Tailwater)
2=Culvert to Pond SW28D  (Passes 0.50 cfs of 1.43 cfs potential flow)

3=Sharp-Crested Rectangular Weir  (Weir Controls 0.50 cfs @ 1.10 fps)
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Pond SW28C-FS: Flow Splitter for SW28C
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Pond SW28C-FS: Flow Splitter for SW28C
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Summary for Pond SW28C-P: BRA-SW28C

Inflow Area = 0.763 ac, 87.29% Impervious,  Inflow Depth = 2.10"    for  1-YR, 24-HR Storm event
Inflow = 1.51 cfs @ 12.04 hrs,  Volume= 0.133 af
Outflow = 0.02 cfs @ 22.78 hrs,  Volume= 0.003 af,  Atten= 99%,  Lag= 644.4 min
Primary = 0.02 cfs @ 22.78 hrs,  Volume= 0.003 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,390.51' @ 22.78 hrs   Surf.Area= 2,516 sf   Storage= 5,681 cf

Plug-Flow detention time= 1,125.5 min calculated for 0.003 af (2% of inflow)
Center-of-Mass det. time= 632.6 min ( 1,395.9 - 763.3 )

Volume Invert Avail.Storage Storage Description
#1 1,384.50' 6,919 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,384.50 2,516 222.0 0.0 0 0 2,516
1,385.50 2,516 222.0 25.0 629 629 2,738
1,387.00 2,516 222.0 25.0 944 1,573 3,071
1,388.00 2,516 222.0 25.0 629 2,202 3,293
1,389.00 2,516 222.0 25.0 629 2,831 3,515
1,389.50 2,516 222.0 25.0 315 3,145 3,626
1,390.50 2,516 222.0 100.0 2,516 5,661 3,848
1,391.00 2,516 222.0 100.0 1,258 6,919 3,959

Device Routing     Invert Outlet Devices
#1 Primary 1,384.50' 15.0"  Round Culvert   

L= 68.9'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,384.50' / 1,384.00'   S= 0.0073 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,385.00' 0.4" Horiz. Perforated Underdrain X 286.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,385.50' 0.250 in/hr Exfiltration over Surface area above 1,385.50'   
Conductivity to Groundwater Elevation = 1,385.00'   
Excluded Surface area = 2,516 sf   

#4 Device 1 1,390.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.02 cfs @ 22.78 hrs  HW=1,390.51'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.02 cfs of 10.82 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 11.28 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  (Weir Controls 0.02 cfs @ 0.29 fps)
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Pond SW28C-P: BRA-SW28C
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Pond SW28C-P: BRA-SW28C
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Summary for Pond SW31-FS: Flow Splitter for SW31

Inflow Area = 0.537 ac, 58.47% Impervious,  Inflow Depth = 1.47"    for  1-YR, 24-HR Storm event
Inflow = 1.06 cfs @ 12.04 hrs,  Volume= 0.066 af
Outflow = 1.06 cfs @ 12.05 hrs,  Volume= 0.066 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.60 cfs @ 12.05 hrs,  Volume= 0.061 af
Secondary = 0.45 cfs @ 12.05 hrs,  Volume= 0.005 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,445.01' @ 12.05 hrs

Device Routing     Invert Outlet Devices
#1 Primary 1,444.60' 18.0"  Round Culvert   

L= 10.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,444.60' / 1,444.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Secondary 1,444.60' 18.0"  Round Culvert   
L= 48.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,444.60' / 1,443.00'   S= 0.0333 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Device 2 1,444.90' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.60 cfs @ 12.05 hrs  HW=1,445.01'  TW=1,440.49'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.60 cfs @ 2.34 fps)

Secondary OutFlow  Max=0.45 cfs @ 12.05 hrs  HW=1,445.01'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Passes 0.45 cfs of 0.66 cfs potential flow)

3=Sharp-Crested Rectangular Weir  (Weir Controls 0.45 cfs @ 1.07 fps)
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Pond SW31-FS: Flow Splitter for SW31
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Pond SW31-FS: Flow Splitter for SW31

Storage

Stage-Area-Storage

Storage (cubic-feet)
0

E
le

va
ti

o
n

  (
fe

et
)

1,446

1,445



Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 200HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Pond SW31-P: BRA-SW31

Inflow Area = 0.597 ac, 52.60% Impervious,  Inflow Depth = 1.29"    for  1-YR, 24-HR Storm event
Inflow = 0.65 cfs @ 12.05 hrs,  Volume= 0.064 af
Outflow = 0.01 cfs @ 24.03 hrs,  Volume= 0.001 af,  Atten= 98%,  Lag= 719.0 min
Primary = 0.01 cfs @ 24.03 hrs,  Volume= 0.001 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,444.01' @ 24.03 hrs   Surf.Area= 1,567 sf   Storage= 2,764 cf

Plug-Flow detention time= 911.0 min calculated for 0.001 af (2% of inflow)
Center-of-Mass det. time= 631.9 min ( 1,463.2 - 831.4 )

Volume Invert Avail.Storage Storage Description
#1 1,438.50' 4,309 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,438.50 1,567 169.0 0.0 0 0 1,567
1,439.50 1,567 169.0 25.0 392 392 1,736
1,440.50 1,567 169.0 25.0 392 784 1,905
1,441.50 1,567 169.0 25.0 392 1,175 2,074
1,442.50 1,567 169.0 25.0 392 1,567 2,243
1,443.50 1,567 169.0 25.0 392 1,959 2,412
1,444.50 1,567 169.0 100.0 1,567 3,526 2,581
1,445.00 1,567 169.0 100.0 784 4,309 2,666

Device Routing     Invert Outlet Devices
#1 Primary 1,438.50' 15.0"  Round Culvert   

L= 87.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,438.50' / 1,437.50'   S= 0.0115 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,439.00' 0.4" Horiz. Perforated Underdrain X 256.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,439.50' 0.250 in/hr Exfiltration over Surface area above 1,439.50'   
Conductivity to Groundwater Elevation = 1,438.00'   
Excluded Surface area = 1,567 sf   

#4 Device 1 1,444.00' 24.0" W x 24.0" H Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.01 cfs @ 24.03 hrs  HW=1,444.01'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.01 cfs of 10.31 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 9.63 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Orifice/Grate  (Orifice Controls 0.01 cfs @ 0.37 fps)
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Pond SW31-P: BRA-SW31
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Pond SW31-P: BRA-SW31
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Time span=0.00-168.00 hrs, dt=0.01 hrs, 16801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Sim-Route method  -  Pond routing by Sim-Route method

Runoff Area=30.406 ac   2.29% Impervious   Runoff Depth=3.09"Subcatchment 21: PR DA 21
   Flow Length=2,809'   Tc=46.3 min   UI Adjusted CN=73   Runoff=50.04 cfs  7.826 af

Runoff Area=0.432 ac   37.27% Impervious   Runoff Depth=4.20"Subcatchment 21A-1: PR DA 21A-1
   Flow Length=613'   Tc=1.8 min   CN=84   Runoff=2.43 cfs  0.151 af

Runoff Area=0.871 ac   35.25% Impervious   Runoff Depth=4.41"Subcatchment 21A-2: PR DA 21A-2
   Flow Length=613'   Tc=1.8 min   CN=86   Runoff=5.11 cfs  0.320 af

Runoff Area=0.428 ac   38.79% Impervious   Runoff Depth=4.20"Subcatchment 21B-1: PR DA 21B-1
   Flow Length=525'   Tc=1.7 min   CN=84   Runoff=2.42 cfs  0.150 af

Runoff Area=0.842 ac   36.34% Impervious   Runoff Depth=4.41"Subcatchment 21B-2: PR DA 21B-2
   Flow Length=525'   Tc=1.7 min   CN=86   Runoff=4.96 cfs  0.309 af

Runoff Area=39.300 ac   1.38% Impervious   Runoff Depth=3.09"Subcatchment 21C: PR DA 21C
   Flow Length=3,341'   Tc=68.5 min   UI Adjusted CN=73   Runoff=51.32 cfs  10.115 af

Runoff Area=7.632 ac   0.00% Impervious   Runoff Depth=2.99"Subcatchment 21D: PR DA 21D
   Flow Length=1,018'   Tc=42.4 min   CN=72   Runoff=12.77 cfs  1.904 af

Runoff Area=0.450 ac   33.56% Impervious   Runoff Depth=4.09"Subcatchment 21E-1: PR DA 21E-1
   Flow Length=632'   Tc=2.5 min   CN=83   Runoff=2.42 cfs  0.153 af

Runoff Area=0.334 ac   33.53% Impervious   Runoff Depth=4.09"Subcatchment 21E-2: PR DA 21E-2
   Flow Length=632'   Tc=2.5 min   CN=83   Runoff=1.80 cfs  0.114 af

Runoff Area=0.446 ac   33.63% Impervious   Runoff Depth=4.09"Subcatchment 21E-3: PR DA 21E-3
   Flow Length=632'   Tc=2.5 min   CN=83   Runoff=2.40 cfs  0.152 af

Runoff Area=0.384 ac   38.02% Impervious   Runoff Depth=4.20"Subcatchment 21F-1: PR DA 21F-1
   Flow Length=632'   Tc=2.5 min   CN=84   Runoff=2.11 cfs  0.134 af

Runoff Area=0.284 ac   38.03% Impervious   Runoff Depth=4.20"Subcatchment 21F-2: PR DA 21F-2
   Flow Length=632'   Tc=2.5 min   CN=84   Runoff=1.56 cfs  0.099 af

Runoff Area=0.380 ac   38.16% Impervious   Runoff Depth=4.20"Subcatchment 21F-3: PR DA 21F-3
   Flow Length=632'   Tc=2.5 min   CN=84   Runoff=2.09 cfs  0.133 af

Runoff Area=0.332 ac   43.67% Impervious   Runoff Depth=4.20"Subcatchment 21G: PR DA 21G
   Flow Length=340'   Tc=2.0 min   CN=84   Runoff=1.86 cfs  0.116 af

Runoff Area=0.256 ac   46.09% Impervious   Runoff Depth=4.30"Subcatchment 21H: PR DA 21H
   Flow Length=434'   Tc=2.2 min   CN=85   Runoff=1.45 cfs  0.092 af

Runoff Area=6.968 ac   0.00% Impervious   Runoff Depth=2.81"Subcatchment 23: PR DA 23
   Flow Length=800'   Tc=30.3 min   CN=70   Runoff=12.81 cfs  1.629 af
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Runoff Area=0.806 ac   24.94% Impervious   Runoff Depth=3.88"Subcatchment 23A-1: PR DA 23A-1
   Flow Length=424'   Tc=1.8 min   CN=81   Runoff=4.24 cfs  0.261 af

Runoff Area=0.696 ac   12.21% Impervious   Runoff Depth=3.48"Subcatchment 23A-2: PR DA 23A-2
   Flow Length=424'   Tc=1.8 min   CN=77   Runoff=3.30 cfs  0.202 af

Runoff Area=0.572 ac   25.87% Impervious   Runoff Depth=3.88"Subcatchment 23B-1: PR DA 23B-1
   Flow Length=334'   Tc=1.5 min   CN=81   Runoff=3.05 cfs  0.185 af

Runoff Area=0.629 ac   25.91% Impervious   Runoff Depth=3.88"Subcatchment 23B-2: PR DA 23B-2
   Flow Length=334'   Tc=1.5 min   CN=81   Runoff=3.35 cfs  0.204 af

Runoff Area=3.325 ac   0.00% Impervious   Runoff Depth=3.48"Subcatchment 23C: PR DA 23C
   Flow Length=820'   Tc=32.9 min   CN=77   Runoff=7.36 cfs  0.964 af

Runoff Area=0.206 ac   47.57% Impervious   Runoff Depth=4.41"Subcatchment 23F: PR DA 23F
   Flow Length=384'   Tc=1.7 min   CN=86   Runoff=1.21 cfs  0.076 af

Runoff Area=0.272 ac   39.34% Impervious   Runoff Depth=4.20"Subcatchment 23G: PR DA 23G
   Flow Length=377'   Tc=1.8 min   CN=84   Runoff=1.53 cfs  0.095 af

Runoff Area=0.307 ac   35.83% Impervious   Runoff Depth=4.20"Subcatchment 23H: PR DA 23H
   Flow Length=458'   Tc=2.2 min   CN=84   Runoff=1.71 cfs  0.107 af

Runoff Area=0.508 ac   0.00% Impervious   Runoff Depth=3.18"Subcatchment 23P: PR DA 23P
   Tc=6.0 min   CN=74   Runoff=1.90 cfs  0.135 af

Runoff Area=8.145 ac   0.00% Impervious   Runoff Depth=3.09"Subcatchment 24: PR DA 24
   Flow Length=737'   Tc=26.1 min   CN=73   Runoff=17.70 cfs  2.096 af

Runoff Area=0.595 ac   25.71% Impervious   Runoff Depth=3.88"Subcatchment 24A-1: PR DA 24A-1
   Flow Length=562'   Tc=1.6 min   CN=81   Runoff=3.16 cfs  0.193 af

Runoff Area=0.339 ac   28.02% Impervious   Runoff Depth=4.52"Subcatchment 24A-2: PR DA 24A-2
   Flow Length=562'   Tc=1.6 min   CN=87   Runoff=2.04 cfs  0.128 af

Runoff Area=0.497 ac   27.36% Impervious   Runoff Depth=5.30"Subcatchment 24A-3: PR DA 24A-3
   Flow Length=562'   Tc=1.6 min   CN=94   Runoff=3.32 cfs  0.219 af

Runoff Area=0.704 ac   18.75% Impervious   Runoff Depth=3.99"Subcatchment 24A-4: PR DA 24A-4
   Flow Length=562'   Tc=1.6 min   CN=82   Runoff=3.83 cfs  0.234 af

Runoff Area=0.651 ac   25.35% Impervious   Runoff Depth=3.88"Subcatchment 24B-1: PR DA 24B-1
   Flow Length=580'   Tc=2.6 min   CN=81   Runoff=3.33 cfs  0.211 af

Runoff Area=0.432 ac   22.92% Impervious   Runoff Depth=4.30"Subcatchment 24B-2: PR DA 24B-2
   Flow Length=580'   Tc=2.6 min   CN=85   Runoff=2.42 cfs  0.155 af

Runoff Area=0.464 ac   22.63% Impervious   Runoff Depth=4.96"Subcatchment 24B-3: PR DA 24B-3
   Flow Length=580'   Tc=2.6 min   CN=91   Runoff=2.88 cfs  0.192 af

Runoff Area=0.955 ac   19.79% Impervious   Runoff Depth=3.88"Subcatchment 24B-4: PR DA 24B-4
   Flow Length=580'   Tc=2.6 min   CN=81   Runoff=4.89 cfs  0.309 af
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Runoff Area=6.956 ac   0.00% Impervious   Runoff Depth=2.90"Subcatchment 24C: PR DA 24C
   Flow Length=700'   Tc=32.6 min   CN=71   Runoff=12.78 cfs  1.680 af

Runoff Area=0.848 ac   0.00% Impervious   Runoff Depth=3.48"Subcatchment 24P: 24P
   Tc=6.0 min   CN=77   Runoff=3.46 cfs  0.246 af

Runoff Area=3.905 ac   0.00% Impervious   Runoff Depth=3.09"Subcatchment 25: PR DA 25
   Flow Length=491'   Tc=25.5 min   CN=73   Runoff=8.57 cfs  1.005 af

Runoff Area=1.199 ac   23.44% Impervious   Runoff Depth=3.68"Subcatchment 25A-1: PR DA 25A-1
   Flow Length=333'   Tc=1.7 min   CN=79   Runoff=6.02 cfs  0.368 af

Runoff Area=0.683 ac   32.06% Impervious   Runoff Depth=3.88"Subcatchment 25A-2: PR DA 25A-2
   Flow Length=333'   Tc=1.7 min   CN=81   Runoff=3.61 cfs  0.221 af

Runoff Area=1.232 ac   21.27% Impervious   Runoff Depth=3.78"Subcatchment 25B-1: PR DA 25B-1
   Flow Length=337'   Tc=1.9 min   CN=80   Runoff=6.31 cfs  0.388 af

Runoff Area=0.740 ac   23.11% Impervious   Runoff Depth=3.78"Subcatchment 25B-2: PR DA 25B-2
   Flow Length=337'   Tc=1.9 min   CN=80   Runoff=3.79 cfs  0.233 af

Runoff Area=3.283 ac   0.00% Impervious   Runoff Depth=2.81"Subcatchment 25C: PR DA 25C
   Flow Length=200'   Slope=0.0400 '/'   Tc=16.7 min   CN=70   Runoff=7.78 cfs  0.767 af

Runoff Area=1.734 ac   0.00% Impervious   Runoff Depth=2.90"Subcatchment 25D: PR DA 25D
   Flow Length=225'   Tc=17.4 min   CN=71   Runoff=4.19 cfs  0.419 af

Runoff Area=4.040 ac   0.00% Impervious   Runoff Depth=3.09"Subcatchment 26: PR DA 26
   Flow Length=920'   Tc=49.3 min   CN=73   Runoff=6.43 cfs  1.040 af

Runoff Area=17,991 sf   27.15% Impervious   Runoff Depth=3.78"Subcatchment 26A-1: PR DA 26A-1
   Flow Length=800'   Tc=2.7 min   CN=80   Runoff=2.06 cfs  0.130 af

Runoff Area=0.535 ac   26.17% Impervious   Runoff Depth=3.78"Subcatchment 26A-2: PR DA 26A-2
   Flow Length=800'   Tc=2.7 min   CN=80   Runoff=2.66 cfs  0.169 af

Runoff Area=0.119 ac   93.28% Impervious   Runoff Depth=5.64"Subcatchment 26A-3: PR DA 26A-3
   Flow Length=800'   Tc=2.7 min   CN=97   Runoff=0.78 cfs  0.056 af

Runoff Area=0.345 ac   28.41% Impervious   Runoff Depth=3.99"Subcatchment 26B-1: PR DA 26B-1
   Flow Length=800'   Tc=2.7 min   CN=82   Runoff=1.80 cfs  0.115 af

Runoff Area=0.425 ac   28.47% Impervious   Runoff Depth=3.99"Subcatchment 26B-2: PR DA 26B-2
   Flow Length=800'   Tc=2.7 min   CN=82   Runoff=2.22 cfs  0.141 af

Runoff Area=0.119 ac   93.28% Impervious   Runoff Depth=5.64"Subcatchment 26B-3: PR DA 26B-3
   Flow Length=800'   Tc=2.7 min   CN=97   Runoff=0.78 cfs  0.056 af

Runoff Area=0.445 ac   0.00% Impervious   Runoff Depth=2.81"Subcatchment 26C: PR DA 26C
   Flow Length=236'   Tc=17.4 min   CN=70   Runoff=1.04 cfs  0.104 af
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Runoff Area=1.151 ac   0.00% Impervious   Runoff Depth=2.81"Subcatchment 26D: PR DA 26D
   Flow Length=1,038'   Tc=36.7 min   CN=70   Runoff=1.94 cfs  0.269 af

Runoff Area=2.170 ac   0.00% Impervious   Runoff Depth=3.18"Subcatchment 26E: PR DA 26E
   Flow Length=735'   Tc=46.1 min   CN=74   Runoff=3.71 cfs  0.576 af

Runoff Area=0.087 ac   0.00% Impervious   Runoff Depth=3.18"Subcatchment 26F: PR DA 26F
   Flow Length=70'   Slope=0.0800 '/'   Tc=5.7 min   CN=74   Runoff=0.33 cfs  0.023 af

Runoff Area=1.464 ac   0.00% Impervious   Runoff Depth=2.81"Subcatchment 26G: PR DA 26G
   Flow Length=495'   Tc=25.3 min   CN=70   Runoff=2.91 cfs  0.342 af

Runoff Area=1.501 ac   21.59% Impervious   Runoff Depth=3.68"Subcatchment 28A: PR DA 28A
   Flow Length=1,280'   Tc=13.4 min   CN=79   Runoff=5.11 cfs  0.460 af

Runoff Area=0.520 ac   47.88% Impervious   Runoff Depth=4.30"Subcatchment 28B: PR DA 28B
   Flow Length=433'   Tc=1.7 min   CN=85   Runoff=3.00 cfs  0.186 af

Runoff Area=0.435 ac   100.00% Impervious   Runoff Depth=5.76"Subcatchment 28C: PR DA 28C
   Flow Length=525'   Tc=1.9 min   CN=98   Runoff=2.96 cfs  0.209 af

Runoff Area=0.231 ac   100.00% Impervious   Runoff Depth=5.76"Subcatchment 28D: PR DA 28D
   Flow Length=335'   Tc=1.7 min   CN=98   Runoff=1.58 cfs  0.111 af

Runoff Area=0.127 ac   100.00% Impervious   Runoff Depth=5.76"Subcatchment 28E: PR DA 28E
   Flow Length=390'   Tc=1.6 min   CN=98   Runoff=0.87 cfs  0.061 af

Runoff Area=3.829 ac   1.57% Impervious   Runoff Depth=2.90"Subcatchment 28F: PR DA 28F
   Flow Length=862'   Tc=28.4 min   CN=71   Runoff=7.51 cfs  0.925 af

Runoff Area=0.127 ac   100.00% Impervious   Runoff Depth=5.76"Subcatchment 28G: PR DA 28G
   Flow Length=339'   Tc=1.3 min   CN=98   Runoff=0.88 cfs  0.061 af

Runoff Area=0.126 ac   0.00% Impervious   Runoff Depth=3.18"Subcatchment 28H: PR DA 28H
   Flow Length=305'   Tc=9.6 min   CN=74   Runoff=0.42 cfs  0.033 af

Runoff Area=0.137 ac   100.00% Impervious   Runoff Depth=5.76"Subcatchment 28I: PR DA 28I
   Flow Length=283'   Tc=1.2 min   CN=98   Runoff=0.95 cfs  0.066 af

Runoff Area=2.152 ac   3.39% Impervious   Runoff Depth=3.18"Subcatchment 31: PR DA 31
   Flow Length=708'   Tc=51.5 min   CN=74   Runoff=3.45 cfs  0.571 af

Runoff Area=0.071 ac   100.00% Impervious   Runoff Depth=5.76"Subcatchment 31A: PR DA 31A
   Flow Length=190'   Tc=0.9 min   CN=98   Runoff=0.50 cfs  0.034 af

Runoff Area=0.069 ac   0.00% Impervious   Runoff Depth=3.18"Subcatchment 31B: PR DA 31B
   Flow Length=186'   Tc=10.8 min   CN=74   Runoff=0.22 cfs  0.018 af

Runoff Area=0.080 ac   100.00% Impervious   Runoff Depth=5.76"Subcatchment 31C: PR DA 31C
   Flow Length=150'   Slope=0.0670 '/'   Tc=1.0 min   CN=98   Runoff=0.56 cfs  0.038 af

Runoff Area=0.537 ac   58.47% Impervious   Runoff Depth=4.63"Subcatchment 31D: PR DA 31D
   Flow Length=397'   Tc=2.3 min   CN=88   Runoff=3.22 cfs  0.207 af
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Runoff Area=0.814 ac   0.00% Impervious   Runoff Depth=3.18"Subcatchment SW21A: PR DA SW21A
   Tc=6.0 min   CN=74   Runoff=3.04 cfs  0.216 af

Runoff Area=0.612 ac   0.00% Impervious   Runoff Depth=3.18"Subcatchment SW21B: PR DA SW21B
   Tc=6.0 min   CN=74   Runoff=2.29 cfs  0.162 af

Runoff Area=0.116 ac   0.00% Impervious   Runoff Depth=3.18"Subcatchment SW21C: PR DA SW21C
   Tc=6.0 min   CN=74   Runoff=0.43 cfs  0.031 af

Runoff Area=0.056 ac   0.00% Impervious   Runoff Depth=3.18"Subcatchment SW23A: PR DA SW23A
   Tc=6.0 min   CN=74   Runoff=0.21 cfs  0.015 af

Runoff Area=0.093 ac   0.00% Impervious   Runoff Depth=3.18"Subcatchment SW23B: PR DA SW23B
   Tc=6.0 min   CN=74   Runoff=0.35 cfs  0.025 af

Runoff Area=0.081 ac   0.00% Impervious   Runoff Depth=3.18"Subcatchment SW28A: PR DA SW28A
   Flow Length=64'   Slope=0.1000 '/'   Tc=4.8 min   CN=74   Runoff=0.32 cfs  0.021 af

Runoff Area=0.116 ac   0.00% Impervious   Runoff Depth=3.18"Subcatchment SW28B: PR DA SW28B
   Flow Length=20'   Slope=0.2000 '/'   Tc=0.0 min   CN=74   Runoff=0.53 cfs  0.031 af

Runoff Area=0.097 ac   0.00% Impervious   Runoff Depth=3.18"Subcatchment SW28C: PR DA SW28C
   Flow Length=20'   Slope=0.2000 '/'   Tc=0.0 min   CN=74   Runoff=0.44 cfs  0.026 af

Runoff Area=0.378 ac   0.00% Impervious   Runoff Depth=3.18"Subcatchment SW28D: PR DA SW28D
   Flow Length=20'   Slope=0.2000 '/'   Tc=0.0 min   CN=74   Runoff=1.73 cfs  0.100 af

Runoff Area=0.060 ac   0.00% Impervious   Runoff Depth=3.18"Subcatchment SW31: PR DA SW31
   Flow Length=20'   Slope=0.0500 '/'   Tc=2.5 min   CN=74   Runoff=0.25 cfs  0.016 af

   Inflow=3.85 cfs  0.731 afReach 30R: DP-9
   Outflow=3.85 cfs  0.731 af

   Inflow=14.80 cfs  2.112 afReach 36R: DP-1
   Outflow=14.80 cfs  2.112 af

   Inflow=10.91 cfs  2.940 afReach 41R: DP-26
   Outflow=10.91 cfs  2.940 af

   Inflow=26.92 cfs  3.182 afReach 46R: DP-25
   Outflow=26.92 cfs  3.182 af

   Inflow=34.16 cfs  5.676 afReach 51R: DP-24
   Outflow=34.16 cfs  5.676 af

   Inflow=20.89 cfs  3.617 afReach 56R: DP-23
   Outflow=20.89 cfs  3.617 af

   Inflow=108.76 cfs  21.601 afReach 61R: DP-21
   Outflow=108.76 cfs  21.601 af
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Peak Elev=1,379.09'  Storage=35,615 cf   Inflow=16.43 cfs  1.053 afPond 21A-P: Pond-21A
   Primary=0.04 cfs  0.464 af   Secondary=0.74 cfs  0.288 af   Outflow=0.78 cfs  0.753 af

Peak Elev=1,379.78'  Storage=36,213 cf   Inflow=14.71 cfs  0.999 afPond 21B-P: Pond-21B
   Primary=0.90 cfs  0.901 af   Secondary=0.00 cfs  0.000 af   Outflow=0.90 cfs  0.901 af

Peak Elev=1,383.90'  Storage=39,200 cf   Inflow=18.47 cfs  1.916 afPond 23-P: Pond-23
   Outflow=8.29 cfs  1.805 af

Peak Elev=1,367.28'  Storage=49,146 cf   Inflow=31.33 cfs  3.507 afPond 24-P: Pond-24
   Primary=17.20 cfs  3.580 af   Secondary=0.00 cfs  0.000 af   Outflow=17.20 cfs  3.580 af

Peak Elev=1,373.21'  Storage=46,545 cf   Inflow=11.62 cfs  1.512 afPond 26-P: Pond-26
   Outflow=2.54 cfs  1.431 af

Peak Elev=1,376.54'  Storage=20,370 cf   Inflow=11.79 cfs  0.875 afPond 28-P: Pond-28
   Outflow=5.80 cfs  0.872 af

Peak Elev=1,370.83'  Storage=3,075 cf   Inflow=5.24 cfs  0.344 afPond BRA-46: BRA-46
   Outflow=5.05 cfs  0.286 af

Peak Elev=1,373.33'   Inflow=6.43 cfs  0.403 afPond BRA-46-FS: Flow Splitter for BRA-46
   Primary=5.24 cfs  0.344 af   Secondary=1.25 cfs  0.059 af   Outflow=6.43 cfs  0.403 af

Peak Elev=1,381.55'  Storage=4,250 cf   Inflow=1.91 cfs  0.209 afPond BRA-59: BRA-59
   Outflow=0.34 cfs  0.115 af

Peak Elev=1,382.53'   Inflow=4.85 cfs  0.301 afPond BRA-59-FS: Flow Splitter for BRA-59
   Primary=1.91 cfs  0.209 af   Secondary=2.95 cfs  0.092 af   Outflow=4.85 cfs  0.301 af

Peak Elev=1,387.24'   Inflow=12.58 cfs  1.594 afPond BRA37-FS: Flow Splitter for BRA-37
   Primary=6.25 cfs  0.925 af   Secondary=6.33 cfs  0.669 af   Outflow=12.58 cfs  1.594 af

Peak Elev=1,385.85'  Storage=6,455 cf   Inflow=6.25 cfs  0.925 afPond BRA37-P: BRA-37
   Outflow=5.39 cfs  0.810 af

Peak Elev=1,385.33'  Storage=5,760 cf   Inflow=10.10 cfs  0.621 afPond BRA38-P: BRA-38
   Primary=7.37 cfs  0.397 af   Secondary=2.29 cfs  0.119 af   Outflow=9.67 cfs  0.517 af

Peak Elev=1,387.33'   Inflow=8.61 cfs  1.353 afPond BRA50-FS: Flow Splitter for BRA-50
   Primary=3.98 cfs  0.778 af   Secondary=4.64 cfs  0.574 af   Outflow=8.61 cfs  1.353 af

Peak Elev=1,386.28'  Storage=4,237 cf   Inflow=3.98 cfs  0.778 afPond BRA50-P: BRA-50
   Outflow=3.95 cfs  0.695 af

Peak Elev=1,405.19'   Inflow=3.31 cfs  0.208 afPond SW21C-FS: Flow Splitter for SW21C
   Primary=1.77 cfs  0.157 af   Secondary=1.55 cfs  0.051 af   Outflow=3.31 cfs  0.208 af

Peak Elev=1,403.58'  Storage=3,886 cf   Inflow=2.13 cfs  0.188 afPond SW21C-P: BRA-SW21C
   Outflow=0.54 cfs  0.102 af

Peak Elev=1,384.17'   Inflow=1.21 cfs  0.076 afPond SW23A-FS: Flow Splitter for SW23A
   Primary=0.58 cfs  0.057 af   Secondary=0.63 cfs  0.019 af   Outflow=1.21 cfs  0.076 af
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Peak Elev=1,383.55'  Storage=1,339 cf   Inflow=0.75 cfs  0.072 afPond SW23A-P: BRA-SW23A
   Outflow=0.31 cfs  0.042 af

Peak Elev=1,389.18'   Inflow=3.24 cfs  0.202 afPond SW23B-FS: Flow Splitter for SW23B
   Primary=1.72 cfs  0.153 af   Secondary=1.51 cfs  0.049 af   Outflow=3.24 cfs  0.202 af

Peak Elev=1,387.65'  Storage=2,695 cf   Inflow=2.01 cfs  0.178 afPond SW23B-P: BRA-SW23B
   Outflow=1.48 cfs  0.123 af

Peak Elev=1,436.04'   Inflow=1.17 cfs  0.091 afPond SW28A-FS: Flow Splitter for SW28A
   Primary=0.58 cfs  0.079 af   Secondary=0.58 cfs  0.011 af   Outflow=1.17 cfs  0.091 af

Peak Elev=1,435.60'  Storage=1,584 cf   Inflow=0.85 cfs  0.101 afPond SW28A-P: BRA-SW28A
   Outflow=0.84 cfs  0.066 af

Peak Elev=1,412.51'   Inflow=2.06 cfs  0.160 afPond SW28B-FS: Flow Splitter for SW28B
   Primary=1.03 cfs  0.138 af   Secondary=1.03 cfs  0.023 af   Outflow=2.06 cfs  0.160 af

Peak Elev=1,409.04'  Storage=4,565 cf   Inflow=1.49 cfs  0.168 afPond SW28B-P: BRA-SW28B
   Outflow=0.24 cfs  0.066 af

Peak Elev=1,393.31'   Inflow=4.54 cfs  0.320 afPond SW28C-FS: Flow Splitter for SW28C
   Primary=2.34 cfs  0.287 af   Secondary=2.20 cfs  0.033 af   Outflow=4.54 cfs  0.320 af

Peak Elev=1,390.70'  Storage=6,165 cf   Inflow=2.71 cfs  0.313 afPond SW28C-P: BRA-SW28C
   Outflow=2.34 cfs  0.183 af

Peak Elev=1,445.28'   Inflow=3.22 cfs  0.207 afPond SW31-FS: Flow Splitter for SW31
   Primary=1.50 cfs  0.165 af   Secondary=1.72 cfs  0.042 af   Outflow=3.22 cfs  0.207 af

Peak Elev=1,444.26'  Storage=3,153 cf   Inflow=1.75 cfs  0.181 afPond SW31-P: BRA-SW31
   Outflow=0.86 cfs  0.118 af

Total Runoff Area = 154.106 ac   Runoff Volume = 41.335 af   Average Runoff Depth = 3.22"
94.10% Pervious = 145.015 ac     5.90% Impervious = 9.091 ac
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Summary for Subcatchment 21: PR DA 21

Runoff = 50.04 cfs @ 12.65 hrs,  Volume= 7.826 af,  Depth= 3.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.695 98 Unconnected pavement, HSG C

10.838 74 >75% Grass cover, Good, HSG C
1.499 71 Meadow, non-grazed, HSG C

11.674 70 Woods, Good, HSG C
0.204 80 Pasture/grassland/range, Good, HSG D
1.601 78 Meadow, non-grazed, HSG D
3.895 77 Woods, Good, HSG D

30.406 74 Weighted Average, UI Adjusted CN = 73
29.711 97.71% Pervious Area

0.695 2.29% Impervious Area
0.695 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.9 150 0.0467 0.28 Sheet Flow, SF
Grass: Short   n= 0.150   P2= 3.75"

31.3 1,500 0.0255 0.80 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

5.9 969 0.0114 2.75 4.13 Channel Flow, Rivulet
Area= 1.5 sf  Perim= 4.0'  r= 0.38'  n= 0.030

0.2 190 0.0239 12.74 64.94 Pipe Channel, RCP_Elliptical  38x24
38.0" x 24.0", R=31.2"  Elliptical  Area= 5.1 sf  Perim= 8.3'  r= 0.61'
n= 0.013  

46.3 2,809 Total
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Subcatchment 21: PR DA 21

Runoff
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=30.406 ac

Runoff Volume=7.826 af
Runoff Depth=3.09"
Flow Length=2,809'

Tc=46.3 min
UI Adjusted CN=73

50.04 cfs
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Summary for Subcatchment 21A-1: PR DA 21A-1

Runoff = 2.43 cfs @ 12.03 hrs,  Volume= 0.151 af,  Depth= 4.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.242 74 >75% Grass cover, Good, HSG C
0.161 98 Paved roads w/curbs & sewers, HSG C
0.029 89 Gravel Shoulder, HSG C
0.432 84 Weighted Average
0.271 62.73% Pervious Area
0.161 37.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 55 0.0200 1.32 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 150 0.0360 7.97 65.36 Channel Flow, SCF
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 408 0.0200 8.80 10.80 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.011  

1.8 613 Total

Subcatchment 21A-1: PR DA 21A-1
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.432 ac

Runoff Volume=0.151 af
Runoff Depth=4.20"

Flow Length=613'
Tc=1.8 min

CN=84

2.43 cfs
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Summary for Subcatchment 21A-2: PR DA 21A-2

Runoff = 5.11 cfs @ 12.03 hrs,  Volume= 0.320 af,  Depth= 4.41"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.134 74 >75% Grass cover, Good, HSG C
0.081 98 Paved roads w/curbs & sewers, HSG C
0.015 89 Gravel Shoulder, HSG C
0.374 80 >75% Grass cover, Good, HSG D
0.226 98 Paved roads w/curbs & sewers, HSG D
0.041 91 Gravel Shoulder, HSG D
0.871 86 Weighted Average
0.564 64.75% Pervious Area
0.307 35.25% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 55 0.0200 1.32 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 150 0.0360 7.97 65.36 Channel Flow, SCF
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 408 0.0200 8.80 10.80 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.011  

1.8 613 Total
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Subcatchment 21A-2: PR DA 21A-2
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.871 ac

Runoff Volume=0.320 af
Runoff Depth=4.41"

Flow Length=613'
Tc=1.8 min

CN=86

5.11 cfs
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Summary for Subcatchment 21B-1: PR DA 21B-1

Runoff = 2.42 cfs @ 12.03 hrs,  Volume= 0.150 af,  Depth= 4.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.232 74 >75% Grass cover, Good, HSG C
0.166 98 Paved roads w/curbs & sewers, HSG C

* 0.030 89 Gravel Shoulder, HSG C
0.428 84 Weighted Average
0.262 61.21% Pervious Area
0.166 38.79% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 45 0.0200 1.27 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.4 160 0.0300 7.28 59.66 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.7 320 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.7 525 Total

Subcatchment 21B-1: PR DA 21B-1
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.428 ac

Runoff Volume=0.150 af
Runoff Depth=4.20"

Flow Length=525'
Tc=1.7 min

CN=84

2.42 cfs
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Summary for Subcatchment 21B-2: PR DA 21B-2

Runoff = 4.96 cfs @ 12.03 hrs,  Volume= 0.309 af,  Depth= 4.41"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.011 70 Woods, Good, HSG C
0.148 74 >75% Grass cover, Good, HSG C
0.097 98 Paved roads w/curbs & sewers, HSG C

* 0.018 89 Gravel Shoulder, HSG C
0.012 77 Woods, Good, HSG D
0.309 80 >75% Grass cover, Good, HSG D
0.209 98 Paved roads w/curbs & sewers, HSG D
0.038 91 Gravel roads, HSG D
0.842 86 Weighted Average
0.536 63.66% Pervious Area
0.306 36.34% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 45 0.0200 1.27 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.4 160 0.0300 7.28 59.66 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.7 320 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.7 525 Total
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Subcatchment 21B-2: PR DA 21B-2

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

5

4

3

2

1

0

Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.842 ac

Runoff Volume=0.309 af
Runoff Depth=4.41"

Flow Length=525'
Tc=1.7 min

CN=86

4.96 cfs
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Summary for Subcatchment 21C: PR DA 21C

Runoff = 51.32 cfs @ 12.94 hrs,  Volume= 10.115 af,  Depth= 3.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.541 98 Unconnected pavement, HSG C

31.045 74 >75% Grass cover, Good, HSG C
0.010 74 Pasture/grassland/range, Good, HSG C
0.136 71 Meadow, non-grazed, HSG C
7.568 70 Woods, Good, HSG C

39.300 74 Weighted Average, UI Adjusted CN = 73
38.759 98.62% Pervious Area

0.541 1.38% Impervious Area
0.541 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.5 150 0.0200 0.20 Sheet Flow, SF

Grass: Short   n= 0.150   P2= 3.75"
55.7 2,976 0.0317 0.89 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
0.3 215 0.0326 12.85 42.18 Pipe Channel, RCP_Elliptical  30x19

30.0" x 19.0", R=33.5"  Elliptical  Area= 3.3 sf  Perim= 6.7'  r= 0.49'
n= 0.013  

68.5 3,341 Total
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Subcatchment 21C: PR DA 21C
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=39.300 ac

Runoff Volume=10.115 af
Runoff Depth=3.09"
Flow Length=3,341'

Tc=68.5 min
UI Adjusted CN=73

51.32 cfs
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Summary for Subcatchment 21D: PR DA 21D

Runoff = 12.77 cfs @ 12.58 hrs,  Volume= 1.904 af,  Depth= 2.99"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.065 65 Brush, Good, HSG C
0.260 74 >75% Grass cover, Good, HSG C
3.187 71 Meadow, non-grazed, HSG C
3.137 70 Woods, Good, HSG C
0.004 73 Brush, Good, HSG D
0.631 78 Meadow, non-grazed, HSG D
0.322 77 Woods, Good, HSG D
0.026 80 >75% Grass cover, Good, HSG D
7.632 72 Weighted Average
7.632 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.3 150 0.0300 0.11 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
19.1 868 0.0230 0.76 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
42.4 1,018 Total

Subcatchment 21D: PR DA 21D
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=7.632 ac

Runoff Volume=1.904 af
Runoff Depth=2.99"
Flow Length=1,018'

Tc=42.4 min
CN=72

12.77 cfs
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Summary for Subcatchment 21E-1: PR DA 21E-1

Runoff = 2.42 cfs @ 12.04 hrs,  Volume= 0.153 af,  Depth= 4.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.007 70 Woods, Good, HSG C
0.265 74 >75% Grass cover, Good, HSG C
0.151 98 Paved roads w/curbs & sewers, HSG C

* 0.027 89 Gravel Shoulder, HSG C
0.450 83 Weighted Average
0.299 66.44% Pervious Area
0.151 33.56% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 150 0.0200 1.61 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.2 142 0.0600 10.29 84.37 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 340 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.5 632 Total

Subcatchment 21E-1: PR DA 21E-1
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.450 ac

Runoff Volume=0.153 af
Runoff Depth=4.09"

Flow Length=632'
Tc=2.5 min

CN=83

2.42 cfs
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Summary for Subcatchment 21E-2: PR DA 21E-2

Runoff = 1.80 cfs @ 12.04 hrs,  Volume= 0.114 af,  Depth= 4.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.005 70 Woods, Good, HSG C
0.197 74 >75% Grass cover, Good, HSG C
0.112 98 Paved roads w/curbs & sewers, HSG C

* 0.020 89 Gravel Shoulder, HSG C
0.334 83 Weighted Average
0.222 66.47% Pervious Area
0.112 33.53% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 150 0.0200 1.61 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.2 142 0.0600 10.29 84.37 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 340 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.5 632 Total

Subcatchment 21E-2: PR DA 21E-2
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.334 ac

Runoff Volume=0.114 af
Runoff Depth=4.09"

Flow Length=632'
Tc=2.5 min

CN=83

1.80 cfs



Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 223HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment 21E-3: PR DA 21E-3

Runoff = 2.40 cfs @ 12.04 hrs,  Volume= 0.152 af,  Depth= 4.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.006 70 Woods, Good, HSG C
0.263 74 >75% Grass cover, Good, HSG C
0.150 98 Paved roads w/curbs & sewers, HSG C

* 0.027 89 Gravel Shoulder, HSG C
0.446 83 Weighted Average
0.296 66.37% Pervious Area
0.150 33.63% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 150 0.0200 1.61 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.2 142 0.0600 10.29 84.37 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 340 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.5 632 Total

Subcatchment 21E-3: PR DA 21E-3

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

2

1

0

Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.446 ac

Runoff Volume=0.152 af
Runoff Depth=4.09"

Flow Length=632'
Tc=2.5 min

CN=83

2.40 cfs
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Summary for Subcatchment 21F-1: PR DA 21F-1

Runoff = 2.11 cfs @ 12.04 hrs,  Volume= 0.134 af,  Depth= 4.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.004 70 Woods, Good, HSG C
0.207 74 >75% Grass cover, Good, HSG C
0.146 98 Paved roads w/curbs & sewers, HSG C

* 0.027 89 Gravel Shoulder, HSG C
0.384 84 Weighted Average
0.238 61.98% Pervious Area
0.146 38.02% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 150 0.0200 1.61 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.2 142 0.0600 10.29 84.37 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 340 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.5 632 Total

Subcatchment 21F-1: PR DA 21F-1
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.384 ac

Runoff Volume=0.134 af
Runoff Depth=4.20"

Flow Length=632'
Tc=2.5 min

CN=84

2.11 cfs
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Summary for Subcatchment 21F-2: PR DA 21F-2

Runoff = 1.56 cfs @ 12.04 hrs,  Volume= 0.099 af,  Depth= 4.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.003 70 Woods, Good, HSG C
0.153 74 >75% Grass cover, Good, HSG C
0.108 98 Paved roads w/curbs & sewers, HSG C

* 0.020 89 Gravel Shoulder, HSG C
0.284 84 Weighted Average
0.176 61.97% Pervious Area
0.108 38.03% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 150 0.0200 1.61 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.2 142 0.0600 10.29 84.37 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 340 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.5 632 Total

Subcatchment 21F-2: PR DA 21F-2
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.284 ac

Runoff Volume=0.099 af
Runoff Depth=4.20"

Flow Length=632'
Tc=2.5 min

CN=84

1.56 cfs
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Summary for Subcatchment 21F-3: PR DA 21F-3

Runoff = 2.09 cfs @ 12.04 hrs,  Volume= 0.133 af,  Depth= 4.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.004 70 Woods, Good, HSG C
0.205 74 >75% Grass cover, Good, HSG C
0.145 98 Paved roads w/curbs & sewers, HSG C

* 0.026 89 Gravel Shoulder, HSG C
0.380 84 Weighted Average
0.235 61.84% Pervious Area
0.145 38.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 150 0.0200 1.61 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.2 142 0.0600 10.29 84.37 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 340 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.5 632 Total

Subcatchment 21F-3: PR DA 21F-3
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.380 ac

Runoff Volume=0.133 af
Runoff Depth=4.20"

Flow Length=632'
Tc=2.5 min

CN=84

2.09 cfs
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Summary for Subcatchment 21G: PR DA 21G

Runoff = 1.86 cfs @ 12.03 hrs,  Volume= 0.116 af,  Depth= 4.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.187 74 >75% Grass cover, Good, HSG C
0.145 98 Paved roads w/curbs & sewers, HSG C
0.332 84 Weighted Average
0.187 56.33% Pervious Area
0.145 43.67% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 85 0.0100 1.09 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 93 0.0500 4.54 Shallow Concentrated Flow, SC
Paved   Kv= 20.3 fps

0.2 62 0.0200 5.94 48.71 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.2 100 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.0 340 Total

Subcatchment 21G: PR DA 21G
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.332 ac

Runoff Volume=0.116 af
Runoff Depth=4.20"

Flow Length=340'
Tc=2.0 min

CN=84

1.86 cfs
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Summary for Subcatchment 21H: PR DA 21H

Runoff = 1.45 cfs @ 12.03 hrs,  Volume= 0.092 af,  Depth= 4.30"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.138 74 >75% Grass cover, Good, HSG C
0.118 98 Paved roads w/curbs & sewers, HSG C
0.256 85 Weighted Average
0.138 53.91% Pervious Area
0.118 46.09% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 85 0.0100 1.09 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 93 0.0500 4.54 Shallow Concentrated Flow, SC
Paved   Kv= 20.3 fps

0.2 62 0.0200 5.94 48.71 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.4 194 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.2 434 Total

Subcatchment 21H: PR DA 21H

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.256 ac

Runoff Volume=0.092 af
Runoff Depth=4.30"

Flow Length=434'
Tc=2.2 min

CN=85

1.45 cfs
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Summary for Subcatchment 23: PR DA 23

Runoff = 12.81 cfs @ 12.43 hrs,  Volume= 1.629 af,  Depth= 2.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.415 65 Brush, Good, HSG C
0.170 74 >75% Grass cover, Good, HSG C
5.901 70 Woods, Good, HSG C
0.009 73 Brush, Good, HSG D
0.473 77 Woods, Good, HSG D
6.968 70 Weighted Average
6.968 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
21.5 150 0.0367 0.12 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
8.8 650 0.0600 1.22 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
30.3 800 Total

Subcatchment 23: PR DA 23

Runoff
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=6.968 ac

Runoff Volume=1.629 af
Runoff Depth=2.81"

Flow Length=800'
Tc=30.3 min

CN=70

12.81 cfs
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Summary for Subcatchment 23A-1: PR DA 23A-1

Runoff = 4.24 cfs @ 12.03 hrs,  Volume= 0.261 af,  Depth= 3.88"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.562 74 >75% Grass cover, Good, HSG C
0.201 98 Paved roads w/curbs & sewers, HSG C
0.043 89 Gravel Shoulder, HSG C
0.806 81 Weighted Average
0.605 75.06% Pervious Area
0.201 24.94% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 62 0.0200 1.35 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

1.0 362 0.0190 5.79 47.48 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.8 424 Total

Subcatchment 23A-1: PR DA 23A-1

Runoff

Hydrograph
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1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

4

3

2

1

0

Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.806 ac

Runoff Volume=0.261 af
Runoff Depth=3.88"

Flow Length=424'
Tc=1.8 min

CN=81

4.24 cfs
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Summary for Subcatchment 23A-2: PR DA 23A-2

Runoff = 3.30 cfs @ 12.03 hrs,  Volume= 0.202 af,  Depth= 3.48"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.593 74 >75% Grass cover, Good, HSG C
0.085 98 Paved roads w/curbs & sewers, HSG C
0.018 89 Gravel Shoulder, HSG C
0.696 77 Weighted Average
0.611 87.79% Pervious Area
0.085 12.21% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 62 0.0200 1.35 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

1.0 362 0.0190 5.79 47.48 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.8 424 Total

Subcatchment 23A-2: PR DA 23A-2

Runoff

Hydrograph
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.696 ac

Runoff Volume=0.202 af
Runoff Depth=3.48"

Flow Length=424'
Tc=1.8 min

CN=77

3.30 cfs
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Summary for Subcatchment 23B-1: PR DA 23B-1

Runoff = 3.05 cfs @ 12.02 hrs,  Volume= 0.185 af,  Depth= 3.88"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.005 70 Woods, Good, HSG C
0.392 74 >75% Grass cover, Good, HSG C
0.148 98 Paved roads w/curbs & sewers, HSG C
0.027 89 Gravel Shoulder, HSG C
0.572 81 Weighted Average
0.424 74.13% Pervious Area
0.148 25.87% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 60 0.0200 1.34 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.8 274 0.0190 5.79 47.48 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.5 334 Total

Subcatchment 23B-1: PR DA 23B-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.572 ac

Runoff Volume=0.185 af
Runoff Depth=3.88"

Flow Length=334'
Tc=1.5 min

CN=81

3.05 cfs
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Summary for Subcatchment 23B-2: PR DA 23B-2

Runoff = 3.35 cfs @ 12.02 hrs,  Volume= 0.204 af,  Depth= 3.88"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.005 70 Woods, Good, HSG C
0.432 74 >75% Grass cover, Good, HSG C
0.163 98 Paved roads w/curbs & sewers, HSG C
0.029 89 Gravel Shoulder, HSG C
0.629 81 Weighted Average
0.466 74.09% Pervious Area
0.163 25.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 60 0.0200 1.34 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.8 274 0.0190 5.79 47.48 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.5 334 Total

Subcatchment 23B-2: PR DA 23B-2

Runoff

Hydrograph
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.629 ac

Runoff Volume=0.204 af
Runoff Depth=3.88"

Flow Length=334'
Tc=1.5 min

CN=81

3.35 cfs
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Summary for Subcatchment 23C: PR DA 23C

Runoff = 7.36 cfs @ 12.46 hrs,  Volume= 0.964 af,  Depth= 3.48"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
3.325 77 Woods, Good, HSG D
3.325 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
25.8 150 0.0233 0.10 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
6.3 380 0.0400 1.00 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
0.5 165 0.0200 5.94 48.71 Channel Flow, DITCH

Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030
0.3 125 0.0200 7.44 9.14 Pipe Channel, Pipe Crossing

15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

32.9 820 Total

Subcatchment 23C: PR DA 23C

Runoff
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=3.325 ac

Runoff Volume=0.964 af
Runoff Depth=3.48"

Flow Length=820'
Tc=32.9 min

CN=77

7.36 cfs
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Summary for Subcatchment 23F: PR DA 23F

Runoff = 1.21 cfs @ 12.03 hrs,  Volume= 0.076 af,  Depth= 4.41"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.099 74 >75% Grass cover, Good, HSG C
0.098 98 Paved roads w/curbs & sewers, HSG C

* 0.009 89 Gravel Shoulder, HSG C
0.206 86 Weighted Average
0.108 52.43% Pervious Area
0.098 47.57% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 50 0.0100 0.98 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.75"

0.9 334 0.0200 5.94 48.71 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.7 384 Total

Subcatchment 23F: PR DA 23F

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.206 ac

Runoff Volume=0.076 af
Runoff Depth=4.41"

Flow Length=384'
Tc=1.7 min

CN=86

1.21 cfs
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Summary for Subcatchment 23G: PR DA 23G

Runoff = 1.53 cfs @ 12.03 hrs,  Volume= 0.095 af,  Depth= 4.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.146 74 >75% Grass cover, Good, HSG C
0.107 98 Paved roads w/curbs & sewers, HSG C

* 0.019 89 Gravel Shoulder, HSG C
0.272 84 Weighted Average
0.165 60.66% Pervious Area
0.107 39.34% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 64 0.0100 1.03 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.5 182 0.0200 5.94 48.71 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.3 131 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.8 377 Total

Subcatchment 23G: PR DA 23G

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

1

0

Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.272 ac

Runoff Volume=0.095 af
Runoff Depth=4.20"

Flow Length=377'
Tc=1.8 min

CN=84

1.53 cfs
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Summary for Subcatchment 23H: PR DA 23H

Runoff = 1.71 cfs @ 12.03 hrs,  Volume= 0.107 af,  Depth= 4.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.177 74 >75% Grass cover, Good, HSG C
0.110 98 Paved roads w/curbs & sewers, HSG C

* 0.020 89 Gravel Shoulder, HSG C
0.307 84 Weighted Average
0.197 64.17% Pervious Area
0.110 35.83% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 83 0.0100 1.09 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.4 135 0.0200 5.94 48.71 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.5 240 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.2 458 Total

Subcatchment 23H: PR DA 23H

Runoff
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.307 ac

Runoff Volume=0.107 af
Runoff Depth=4.20"

Flow Length=458'
Tc=2.2 min

CN=84

1.71 cfs
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Summary for Subcatchment 23P: PR DA 23P

Runoff = 1.90 cfs @ 12.09 hrs,  Volume= 0.135 af,  Depth= 3.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.508 74 >75% Grass cover, Good, HSG C
0.508 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 23P: PR DA 23P

Runoff

Hydrograph
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.508 ac

Runoff Volume=0.135 af
Runoff Depth=3.18"

Tc=6.0 min
CN=74

1.90 cfs
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Summary for Subcatchment 24: PR DA 24

Runoff = 17.70 cfs @ 12.38 hrs,  Volume= 2.096 af,  Depth= 3.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
4.719 70 Woods, Good, HSG C
0.090 96 Gravel surface, HSG D
3.336 77 Woods, Good, HSG D
8.145 73 Weighted Average
8.145 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
18.5 150 0.0533 0.13 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
7.6 587 0.0665 1.29 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
26.1 737 Total

Subcatchment 24: PR DA 24
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=8.145 ac

Runoff Volume=2.096 af
Runoff Depth=3.09"

Flow Length=737'
Tc=26.1 min

CN=73

17.70 cfs
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Summary for Subcatchment 24A-1: PR DA 24A-1

Runoff = 3.16 cfs @ 12.02 hrs,  Volume= 0.193 af,  Depth= 3.88"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.003 70 Woods, Good, HSG C
0.411 74 >75% Grass cover, Good, HSG C
0.153 98 Paved roads w/curbs & sewers, HSG C
0.028 89 Gravel roads, HSG C
0.595 81 Weighted Average
0.442 74.29% Pervious Area
0.153 25.71% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 86 0.0200 1.44 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 164 0.0525 9.62 78.92 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.3 312 0.0200 16.83 238.79 Pipe Channel, SW
51.0"  Round  Area= 14.2 sf  Perim= 13.4'  r= 1.06'
n= 0.013  

1.6 562 Total

Subcatchment 24A-1: PR DA 24A-1
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.595 ac

Runoff Volume=0.193 af
Runoff Depth=3.88"

Flow Length=562'
Tc=1.6 min

CN=81

3.16 cfs
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Summary for Subcatchment 24A-2: PR DA 24A-2

Runoff = 2.04 cfs @ 12.02 hrs,  Volume= 0.128 af,  Depth= 4.52"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.053 74 >75% Grass cover, Good, HSG C
0.020 98 Paved roads w/curbs & sewers, HSG C
0.004 89 Gravel roads, HSG C
0.053 96 Gravel surface, HSG D
0.001 77 Woods, Good, HSG D
0.119 80 >75% Grass cover, Good, HSG D
0.075 98 Paved roads w/curbs & sewers, HSG D
0.014 91 Gravel Shoulder, HSG D
0.339 87 Weighted Average
0.244 71.98% Pervious Area
0.095 28.02% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 86 0.0200 1.44 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 164 0.0525 9.62 78.92 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.3 312 0.0200 16.83 238.79 Pipe Channel, SW
51.0"  Round  Area= 14.2 sf  Perim= 13.4'  r= 1.06'
n= 0.013  

1.6 562 Total
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Subcatchment 24A-2: PR DA 24A-2
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.339 ac

Runoff Volume=0.128 af
Runoff Depth=4.52"

Flow Length=562'
Tc=1.6 min

CN=87

2.04 cfs
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Summary for Subcatchment 24A-3: PR DA 24A-3

Runoff = 3.32 cfs @ 12.02 hrs,  Volume= 0.219 af,  Depth= 5.30"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.282 96 Gravel surface, HSG D
0.028 77 Woods, Good, HSG D
0.026 80 >75% Grass cover, Good, HSG D
0.136 98 Paved roads w/curbs & sewers, HSG D
0.025 91 Gravel Shoulder, HSG D
0.497 94 Weighted Average
0.361 72.64% Pervious Area
0.136 27.36% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 86 0.0200 1.44 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 164 0.0525 9.62 78.92 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.3 312 0.0200 16.83 238.79 Pipe Channel, SW
51.0"  Round  Area= 14.2 sf  Perim= 13.4'  r= 1.06'
n= 0.013  

1.6 562 Total
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Subcatchment 24A-3: PR DA 24A-3
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.497 ac

Runoff Volume=0.219 af
Runoff Depth=5.30"

Flow Length=562'
Tc=1.6 min

CN=94

3.32 cfs
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Summary for Subcatchment 24A-4: PR DA 24A-4

Runoff = 3.83 cfs @ 12.02 hrs,  Volume= 0.234 af,  Depth= 3.99"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.001 70 Woods, Good, HSG C
0.127 74 >75% Grass cover, Good, HSG C
0.017 98 Paved roads w/curbs & sewers, HSG C
0.003 89 Gravel roads, HSG C
0.005 96 Gravel surface, HSG D
0.222 77 Woods, Good, HSG D
0.193 80 >75% Grass cover, Good, HSG D
0.115 98 Paved roads w/curbs & sewers, HSG D
0.021 91 Gravel Shoulder, HSG D
0.704 82 Weighted Average
0.572 81.25% Pervious Area
0.132 18.75% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 86 0.0200 1.44 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 164 0.0525 9.62 78.92 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.3 312 0.0200 16.83 238.79 Pipe Channel, SW
51.0"  Round  Area= 14.2 sf  Perim= 13.4'  r= 1.06'
n= 0.013  

1.6 562 Total



Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 246HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Subcatchment 24A-4: PR DA 24A-4

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

4

3

2

1

0

Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.704 ac

Runoff Volume=0.234 af
Runoff Depth=3.99"

Flow Length=562'
Tc=1.6 min

CN=82

3.83 cfs
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Summary for Subcatchment 24B-1: PR DA 24B-1

Runoff = 3.33 cfs @ 12.04 hrs,  Volume= 0.211 af,  Depth= 3.88"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.001 70 Woods, Good, HSG C
0.455 74 >75% Grass cover, Good, HSG C
0.165 98 Paved roads w/curbs & sewers, HSG C
0.030 89 Gravel Shoulder, HSG C
0.651 81 Weighted Average
0.486 74.65% Pervious Area
0.165 25.35% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 100 0.0100 1.13 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 137 0.0384 8.23 67.50 Channel Flow, DITVH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 343 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.6 580 Total

Subcatchment 24B-1: PR DA 24B-1
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.651 ac

Runoff Volume=0.211 af
Runoff Depth=3.88"

Flow Length=580'
Tc=2.6 min

CN=81

3.33 cfs
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Summary for Subcatchment 24B-2: PR DA 24B-2

Runoff = 2.42 cfs @ 12.04 hrs,  Volume= 0.155 af,  Depth= 4.30"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.001 70 Woods, Good, HSG C
0.114 74 >75% Grass cover, Good, HSG C
0.038 98 Paved roads w/curbs & sewers, HSG C
0.007 89 Gravel Shoulder, HSG C
0.065 96 Gravel surface, HSG D
0.006 77 Woods, Good, HSG D
0.129 80 >75% Grass cover, Good, HSG D
0.061 98 Paved roads w/curbs & sewers, HSG D
0.011 91 Gravel Shoulder, HSG D
0.432 85 Weighted Average
0.333 77.08% Pervious Area
0.099 22.92% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 100 0.0100 1.13 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 137 0.0384 8.23 67.50 Channel Flow, DITVH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 343 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.6 580 Total
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Subcatchment 24B-2: PR DA 24B-2
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.432 ac

Runoff Volume=0.155 af
Runoff Depth=4.30"

Flow Length=580'
Tc=2.6 min

CN=85

2.42 cfs
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Summary for Subcatchment 24B-3: PR DA 24B-3

Runoff = 2.88 cfs @ 12.04 hrs,  Volume= 0.192 af,  Depth= 4.96"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.003 70 Woods, Good, HSG C
0.106 74 >75% Grass cover, Good, HSG C
0.105 98 Paved roads w/curbs & sewers, HSG C
0.019 89 Gravel Shoulder, HSG C
0.231 96 Gravel surface, HSG D
0.464 91 Weighted Average
0.359 77.37% Pervious Area
0.105 22.63% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 100 0.0100 1.13 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 137 0.0384 8.23 67.50 Channel Flow, DITVH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 343 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.6 580 Total
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Subcatchment 24B-3: PR DA 24B-3
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.464 ac

Runoff Volume=0.192 af
Runoff Depth=4.96"

Flow Length=580'
Tc=2.6 min

CN=91

2.88 cfs
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Summary for Subcatchment 24B-4: PR DA 24B-4

Runoff = 4.89 cfs @ 12.04 hrs,  Volume= 0.309 af,  Depth= 3.88"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.007 70 Woods, Good, HSG C
0.480 74 >75% Grass cover, Good, HSG C
0.126 98 Paved roads w/curbs & sewers, HSG C
0.023 89 Gravel Shoulder, HSG C
0.011 96 Gravel surface, HSG D
0.003 77 Woods, Good, HSG D
0.231 80 >75% Grass cover, Good, HSG D
0.063 98 Paved roads w/curbs & sewers, HSG D
0.011 91 Gravel Shoulder, HSG D
0.955 81 Weighted Average
0.766 80.21% Pervious Area
0.189 19.79% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 100 0.0100 1.13 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 137 0.0384 8.23 67.50 Channel Flow, DITVH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 343 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.6 580 Total
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Subcatchment 24B-4: PR DA 24B-4
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.955 ac

Runoff Volume=0.309 af
Runoff Depth=3.88"

Flow Length=580'
Tc=2.6 min

CN=81

4.89 cfs
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Summary for Subcatchment 24C: PR DA 24C

Runoff = 12.78 cfs @ 12.46 hrs,  Volume= 1.680 af,  Depth= 2.90"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
6.012 70 Woods, Good, HSG C
0.002 96 Gravel surface, HSG D
0.942 77 Woods, Good, HSG D
6.956 71 Weighted Average
6.956 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.3 150 0.0270 0.10 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
8.3 550 0.0490 1.11 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
32.6 700 Total

Subcatchment 24C: PR DA 24C
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=6.956 ac

Runoff Volume=1.680 af
Runoff Depth=2.90"

Flow Length=700'
Tc=32.6 min

CN=71

12.78 cfs
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Summary for Subcatchment 24P: 24P

Runoff = 3.46 cfs @ 12.09 hrs,  Volume= 0.246 af,  Depth= 3.48"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.007 70 Woods, Good, HSG C
0.841 77 Woods, Good, HSG D
0.848 77 Weighted Average
0.848 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, Direct

Subcatchment 24P: 24P
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.848 ac

Runoff Volume=0.246 af
Runoff Depth=3.48"

Tc=6.0 min
CN=77

3.46 cfs
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Summary for Subcatchment 25: PR DA 25

Runoff = 8.57 cfs @ 12.36 hrs,  Volume= 1.005 af,  Depth= 3.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
2.432 70 Woods, Good, HSG C
1.473 77 Woods, Good, HSG D
3.905 73 Weighted Average
3.905 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.8 100 0.0200 0.08 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
5.2 246 0.0244 0.78 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
0.5 145 0.0140 4.97 40.76 Channel Flow, DITCH

Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030
25.5 491 Total

Subcatchment 25: PR DA 25
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=3.905 ac

Runoff Volume=1.005 af
Runoff Depth=3.09"

Flow Length=491'
Tc=25.5 min

CN=73

8.57 cfs



Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 257HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment 25A-1: PR DA 25A-1

Runoff = 6.02 cfs @ 12.03 hrs,  Volume= 0.368 af,  Depth= 3.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.303 70 Woods, Good, HSG C
0.562 74 >75% Grass cover, Good, HSG C
0.281 98 Paved roads w/curbs & sewers, HSG C
0.045 89 Gravel Shoulder, HSG C
0.008 77 Woods, Good, HSG D
1.199 79 Weighted Average
0.918 76.56% Pervious Area
0.281 23.44% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 65 0.0200 1.37 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.9 268 0.0140 4.97 40.76 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.7 333 Total

Subcatchment 25A-1: PR DA 25A-1
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=1.199 ac

Runoff Volume=0.368 af
Runoff Depth=3.68"

Flow Length=333'
Tc=1.7 min

CN=79

6.02 cfs
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Summary for Subcatchment 25A-2: PR DA 25A-2

Runoff = 3.61 cfs @ 12.03 hrs,  Volume= 0.221 af,  Depth= 3.88"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.177 70 Woods, Good, HSG C
0.258 74 >75% Grass cover, Good, HSG C
0.219 98 Paved roads w/curbs & sewers, HSG C
0.029 89 Gravel Shoulder, HSG C
0.683 81 Weighted Average
0.464 67.94% Pervious Area
0.219 32.06% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 65 0.0200 1.37 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.9 268 0.0140 4.97 40.76 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.7 333 Total

Subcatchment 25A-2: PR DA 25A-2
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.683 ac

Runoff Volume=0.221 af
Runoff Depth=3.88"

Flow Length=333'
Tc=1.7 min

CN=81

3.61 cfs
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Summary for Subcatchment 25B-1: PR DA 25B-1

Runoff = 6.31 cfs @ 12.03 hrs,  Volume= 0.388 af,  Depth= 3.78"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.922 74 >75% Grass cover, Good, HSG C
0.262 98 Paved roads w/curbs & sewers, HSG C
0.048 89 Gravel Shoulder, HSG C
1.232 80 Weighted Average
0.970 78.73% Pervious Area
0.262 21.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.8 237 0.0127 4.73 38.82 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.9 337 Total

Subcatchment 25B-1: PR DA 25B-1
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=1.232 ac

Runoff Volume=0.388 af
Runoff Depth=3.78"

Flow Length=337'
Tc=1.9 min

CN=80

6.31 cfs
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Summary for Subcatchment 25B-2: PR DA 25B-2

Runoff = 3.79 cfs @ 12.03 hrs,  Volume= 0.233 af,  Depth= 3.78"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.538 74 >75% Grass cover, Good, HSG C
0.171 98 Paved roads w/curbs & sewers, HSG C
0.031 89 Gravel Shoulder, HSG C
0.740 80 Weighted Average
0.569 76.89% Pervious Area
0.171 23.11% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.8 237 0.0127 4.73 38.82 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.9 337 Total

Subcatchment 25B-2: PR DA 25B-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.740 ac

Runoff Volume=0.233 af
Runoff Depth=3.78"

Flow Length=337'
Tc=1.9 min

CN=80

3.79 cfs
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Summary for Subcatchment 25C: PR DA 25C

Runoff = 7.78 cfs @ 12.23 hrs,  Volume= 0.767 af,  Depth= 2.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.023 71 Meadow, non-grazed, HSG C
3.126 70 Woods, Good, HSG C
0.013 78 Meadow, non-grazed, HSG D
0.121 77 Woods, Good, HSG D
3.283 70 Weighted Average
3.283 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 100 0.0400 0.11 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
1.7 100 0.0400 1.00 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
16.7 200 Total

Subcatchment 25C: PR DA 25C

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=3.283 ac

Runoff Volume=0.767 af
Runoff Depth=2.81"

Flow Length=200'
Slope=0.0400 '/'

Tc=16.7 min
CN=70

7.78 cfs
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Summary for Subcatchment 25D: PR DA 25D

Runoff = 4.19 cfs @ 12.24 hrs,  Volume= 0.419 af,  Depth= 2.90"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.543 71 Meadow, non-grazed, HSG C
1.095 70 Woods, Good, HSG C
0.093 78 Meadow, non-grazed, HSG D
0.003 77 Woods, Good, HSG D
1.734 71 Weighted Average
1.734 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 100 0.0400 0.11 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
2.4 125 0.0300 0.87 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
17.4 225 Total

Subcatchment 25D: PR DA 25D

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=1.734 ac

Runoff Volume=0.419 af
Runoff Depth=2.90"

Flow Length=225'
Tc=17.4 min

CN=71

4.19 cfs
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Summary for Subcatchment 26: PR DA 26

Runoff = 6.43 cfs @ 12.66 hrs,  Volume= 1.040 af,  Depth= 3.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.005 71 Meadow, non-grazed, HSG C
2.022 70 Woods, Good, HSG C
2.013 77 Woods, Good, HSG D
4.040 73 Weighted Average
4.040 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
36.2 150 0.0100 0.07 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
13.1 770 0.0384 0.98 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
49.3 920 Total

Subcatchment 26: PR DA 26

Runoff

Hydrograph
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=4.040 ac

Runoff Volume=1.040 af
Runoff Depth=3.09"

Flow Length=920'
Tc=49.3 min

CN=73

6.43 cfs
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Summary for Subcatchment 26A-1: PR DA 26A-1

Runoff = 2.06 cfs @ 12.04 hrs,  Volume= 0.130 af,  Depth= 3.78"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (sf) CN Description
4,879 70 Woods, Good, HSG C
7,312 74 >75% Grass cover, Good, HSG C
4,885 98 Paved roads w/curbs & sewers, HSG C

* 915 89 Gravel Shoulder, HSG C
17,991 80 Weighted Average
13,106 72.85% Pervious Area

4,885 27.15% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 128 0.0345 7.80 63.98 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.3 572 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.7 800 Total

Subcatchment 26A-1: PR DA 26A-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=17,991 sf

Runoff Volume=0.130 af
Runoff Depth=3.78"

Flow Length=800'
Tc=2.7 min

CN=80

2.06 cfs
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Summary for Subcatchment 26A-2: PR DA 26A-2

Runoff = 2.66 cfs @ 12.04 hrs,  Volume= 0.169 af,  Depth= 3.78"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.146 70 Woods, Good, HSG C
0.222 74 >75% Grass cover, Good, HSG C
0.140 98 Paved roads w/curbs & sewers, HSG C

* 0.027 89 Gravel Shoulder, HSG C
0.535 80 Weighted Average
0.395 73.83% Pervious Area
0.140 26.17% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 128 0.0345 7.80 63.98 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.3 572 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.7 800 Total

Subcatchment 26A-2: PR DA 26A-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.535 ac

Runoff Volume=0.169 af
Runoff Depth=3.78"

Flow Length=800'
Tc=2.7 min

CN=80

2.66 cfs
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Summary for Subcatchment 26A-3: PR DA 26A-3

Runoff = 0.78 cfs @ 12.04 hrs,  Volume= 0.056 af,  Depth= 5.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.005 74 >75% Grass cover, Good, HSG C
0.111 98 Paved roads w/curbs & sewers, HSG C

* 0.003 89 Gravel Shoulder, HSG C
0.119 97 Weighted Average
0.008 6.72% Pervious Area
0.111 93.28% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 128 0.0345 7.80 63.98 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.3 572 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.7 800 Total

Subcatchment 26A-3: PR DA 26A-3

Runoff

Hydrograph
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.119 ac

Runoff Volume=0.056 af
Runoff Depth=5.64"

Flow Length=800'
Tc=2.7 min

CN=97

0.78 cfs
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Summary for Subcatchment 26B-1: PR DA 26B-1

Runoff = 1.80 cfs @ 12.04 hrs,  Volume= 0.115 af,  Depth= 3.99"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.228 74 >75% Grass cover, Good, HSG C
0.098 98 Paved roads w/curbs & sewers, HSG C

* 0.019 89 Gravel Shoulder, HSG C
0.345 82 Weighted Average
0.247 71.59% Pervious Area
0.098 28.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 128 0.0345 7.80 63.98 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.3 572 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.7 800 Total

Subcatchment 26B-1: PR DA 26B-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.345 ac

Runoff Volume=0.115 af
Runoff Depth=3.99"

Flow Length=800'
Tc=2.7 min

CN=82

1.80 cfs
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Summary for Subcatchment 26B-2: PR DA 26B-2

Runoff = 2.22 cfs @ 12.04 hrs,  Volume= 0.141 af,  Depth= 3.99"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.281 74 >75% Grass cover, Good, HSG C
0.121 98 Paved roads w/curbs & sewers, HSG C

* 0.023 89 Gravel Shoulder, HSG C
0.425 82 Weighted Average
0.304 71.53% Pervious Area
0.121 28.47% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 128 0.0345 7.80 63.98 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.3 572 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.7 800 Total

Subcatchment 26B-2: PR DA 26B-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.425 ac

Runoff Volume=0.141 af
Runoff Depth=3.99"

Flow Length=800'
Tc=2.7 min

CN=82

2.22 cfs
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Summary for Subcatchment 26B-3: PR DA 26B-3

Runoff = 0.78 cfs @ 12.04 hrs,  Volume= 0.056 af,  Depth= 5.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.005 74 >75% Grass cover, Good, HSG C
0.111 98 Paved roads w/curbs & sewers, HSG C

* 0.003 89 Gravel Shoulder, HSG C
0.119 97 Weighted Average
0.008 6.72% Pervious Area
0.111 93.28% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 128 0.0345 7.80 63.98 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.3 572 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.7 800 Total

Subcatchment 26B-3: PR DA 26B-3

Runoff

Hydrograph
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.119 ac

Runoff Volume=0.056 af
Runoff Depth=5.64"

Flow Length=800'
Tc=2.7 min

CN=97

0.78 cfs
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Summary for Subcatchment 26C: PR DA 26C

Runoff = 1.04 cfs @ 12.24 hrs,  Volume= 0.104 af,  Depth= 2.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.176 71 Meadow, non-grazed, HSG C
0.269 70 Woods, Good, HSG C
0.445 70 Weighted Average
0.445 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.4 123 0.0569 0.13 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
2.0 113 0.0354 0.94 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
17.4 236 Total

Subcatchment 26C: PR DA 26C

Runoff
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.445 ac

Runoff Volume=0.104 af
Runoff Depth=2.81"

Flow Length=236'
Tc=17.4 min

CN=70

1.04 cfs
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Summary for Subcatchment 26D: PR DA 26D

Runoff = 1.94 cfs @ 12.52 hrs,  Volume= 0.269 af,  Depth= 2.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
1.146 70 Woods, Good, HSG C
0.005 77 Woods, Good, HSG D
1.151 70 Weighted Average
1.151 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
29.5 150 0.0167 0.08 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
5.9 315 0.0317 0.89 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
1.3 573 0.0200 7.44 9.14 Pipe Channel, SW

15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

36.7 1,038 Total

Subcatchment 26D: PR DA 26D
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=1.151 ac

Runoff Volume=0.269 af
Runoff Depth=2.81"
Flow Length=1,038'

Tc=36.7 min
CN=70

1.94 cfs
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Summary for Subcatchment 26E: PR DA 26E

Runoff = 3.71 cfs @ 12.65 hrs,  Volume= 0.576 af,  Depth= 3.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.900 70 Woods, Good, HSG C
1.270 77 Woods, Good, HSG D
2.170 74 Weighted Average
2.170 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
36.2 150 0.0100 0.07 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
9.9 585 0.0387 0.98 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
46.1 735 Total

Subcatchment 26E: PR DA 26E
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=2.170 ac

Runoff Volume=0.576 af
Runoff Depth=3.18"

Flow Length=735'
Tc=46.1 min

CN=74

3.71 cfs
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Summary for Subcatchment 26F: PR DA 26F

Runoff = 0.33 cfs @ 12.09 hrs,  Volume= 0.023 af,  Depth= 3.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.087 74 >75% Grass cover, Good, HSG C
0.087 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.7 70 0.0800 0.20 Sheet Flow, SF
Grass: Dense   n= 0.240   P2= 3.75"

Subcatchment 26F: PR DA 26F
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.087 ac

Runoff Volume=0.023 af
Runoff Depth=3.18"

Flow Length=70'
Slope=0.0800 '/'

Tc=5.7 min
CN=74

0.33 cfs
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Summary for Subcatchment 26G: PR DA 26G

Runoff = 2.91 cfs @ 12.35 hrs,  Volume= 0.342 af,  Depth= 2.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
1.464 70 Woods, Good, HSG C
1.464 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.5 150 0.0467 0.13 Sheet Flow, 150

Woods: Light underbrush   n= 0.400   P2= 3.75"
5.7 345 0.0400 1.00 Shallow Concentrated Flow, Shallow Concentrated

Woodland   Kv= 5.0 fps
25.3 495 Total

Subcatchment 26G: PR DA 26G

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=1.464 ac

Runoff Volume=0.342 af
Runoff Depth=2.81"

Flow Length=495'
Tc=25.3 min

CN=70

2.91 cfs
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Summary for Subcatchment 28A: PR DA 28A

Runoff = 5.11 cfs @ 12.18 hrs,  Volume= 0.460 af,  Depth= 3.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
1.177 74 >75% Grass cover, Good, HSG C
0.324 98 Paved roads w/curbs & sewers, HSG C
1.501 79 Weighted Average
1.177 78.41% Pervious Area
0.324 21.59% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.7 150 0.0500 0.29 Sheet Flow, SF
Grass: Short   n= 0.150   P2= 3.75"

4.3 930 0.0500 3.60 Shallow Concentrated Flow, SC
Unpaved   Kv= 16.1 fps

0.4 200 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

13.4 1,280 Total

Subcatchment 28A: PR DA 28A

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=1.501 ac

Runoff Volume=0.460 af
Runoff Depth=3.68"
Flow Length=1,280'

Tc=13.4 min
CN=79

5.11 cfs
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Summary for Subcatchment 28B: PR DA 28B

Runoff = 3.00 cfs @ 12.03 hrs,  Volume= 0.186 af,  Depth= 4.30"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.271 74 >75% Grass cover, Good, HSG C
0.249 98 Paved roads w/curbs & sewers, HSG C
0.520 85 Weighted Average
0.271 52.12% Pervious Area
0.249 47.88% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 150 0.0600 2.51 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 100 0.0600 4.97 Shallow Concentrated Flow, SC
Paved   Kv= 20.3 fps

0.4 183 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.7 433 Total

Subcatchment 28B: PR DA 28B

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.520 ac

Runoff Volume=0.186 af
Runoff Depth=4.30"

Flow Length=433'
Tc=1.7 min

CN=85

3.00 cfs
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Summary for Subcatchment 28C: PR DA 28C

Runoff = 2.96 cfs @ 12.03 hrs,  Volume= 0.209 af,  Depth= 5.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.435 98 Paved roads w/curbs & sewers, HSG C
0.435 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 150 0.0600 2.51 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 100 0.0600 4.97 Shallow Concentrated Flow, SC
Paved   Kv= 20.3 fps

0.6 275 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.9 525 Total

Subcatchment 28C: PR DA 28C

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.435 ac

Runoff Volume=0.209 af
Runoff Depth=5.76"

Flow Length=525'
Tc=1.9 min

CN=98

2.96 cfs
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Summary for Subcatchment 28D: PR DA 28D

Runoff = 1.58 cfs @ 12.02 hrs,  Volume= 0.111 af,  Depth= 5.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.231 98 Paved roads w/curbs & sewers, HSG C
0.231 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.2 150 0.0400 2.13 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.2 50 0.0400 4.06 Shallow Concentrated Flow, SC
Paved   Kv= 20.3 fps

0.3 135 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.7 335 Total

Subcatchment 28D: PR DA 28D

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.231 ac

Runoff Volume=0.111 af
Runoff Depth=5.76"

Flow Length=335'
Tc=1.7 min

CN=98

1.58 cfs
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Summary for Subcatchment 28E: PR DA 28E

Runoff = 0.87 cfs @ 12.02 hrs,  Volume= 0.061 af,  Depth= 5.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.127 98 Paved roads w/curbs & sewers, HSG C
0.127 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 150 0.0600 2.51 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 100 0.0600 4.97 Shallow Concentrated Flow, SC
Paved   Kv= 20.3 fps

0.3 140 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.6 390 Total

Subcatchment 28E: PR DA 28E

Runoff

Hydrograph
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.127 ac

Runoff Volume=0.061 af
Runoff Depth=5.76"

Flow Length=390'
Tc=1.6 min

CN=98

0.87 cfs
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Summary for Subcatchment 28F: PR DA 28F

Runoff = 7.51 cfs @ 12.40 hrs,  Volume= 0.925 af,  Depth= 2.90"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.011 71 Meadow, non-grazed, HSG C
0.060 98 Unconnected pavement, HSG C
0.571 74 >75% Grass cover, Good, HSG C
3.187 70 Woods, Good, HSG C
3.829 71 Weighted Average
3.769 98.43% Pervious Area
0.060 1.57% Impervious Area
0.060 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.0 150 0.0500 0.13 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
9.4 712 0.0640 1.26 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
28.4 862 Total

Subcatchment 28F: PR DA 28F

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=3.829 ac

Runoff Volume=0.925 af
Runoff Depth=2.90"

Flow Length=862'
Tc=28.4 min

CN=71

7.51 cfs
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Summary for Subcatchment 28G: PR DA 28G

Runoff = 0.88 cfs @ 12.02 hrs,  Volume= 0.061 af,  Depth= 5.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.127 98 Paved roads w/curbs & sewers, HSG C
0.127 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 113 0.0670 2.47 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.5 226 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 339 Total

Subcatchment 28G: PR DA 28G

Runoff
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.127 ac

Runoff Volume=0.061 af
Runoff Depth=5.76"

Flow Length=339'
Tc=1.3 min

CN=98

0.88 cfs
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Summary for Subcatchment 28H: PR DA 28H

Runoff = 0.42 cfs @ 12.13 hrs,  Volume= 0.033 af,  Depth= 3.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.126 74 >75% Grass cover, Good, HSG C
0.126 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.2 120 0.0700 0.22 Sheet Flow, SF
Grass: Dense   n= 0.240   P2= 3.75"

0.4 185 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

9.6 305 Total

Subcatchment 28H: PR DA 28H

Runoff
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.126 ac

Runoff Volume=0.033 af
Runoff Depth=3.18"

Flow Length=305'
Tc=9.6 min

CN=74

0.42 cfs
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Summary for Subcatchment 28I: PR DA 28I

Runoff = 0.95 cfs @ 12.02 hrs,  Volume= 0.066 af,  Depth= 5.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.137 98 Paved roads w/curbs & sewers, HSG C
0.137 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 118 0.0670 2.50 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.4 165 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.2 283 Total

Subcatchment 28I: PR DA 28I

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.137 ac

Runoff Volume=0.066 af
Runoff Depth=5.76"

Flow Length=283'
Tc=1.2 min

CN=98

0.95 cfs
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Summary for Subcatchment 31: PR DA 31

Runoff = 3.45 cfs @ 12.71 hrs,  Volume= 0.571 af,  Depth= 3.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.064 98 Unconnected pavement, HSG C
1.699 74 >75% Grass cover, Good, HSG C
0.031 71 Meadow, non-grazed, HSG C
0.300 70 Woods, Good, HSG C
0.049 80 >75% Grass cover, Good, HSG D
0.009 98 Water Surface, HSG D
2.152 74 Weighted Average
2.079 96.61% Pervious Area
0.073 3.39% Impervious Area
0.064 87.67% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
42.5 150 0.0067 0.06 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
9.0 558 0.0430 1.04 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
51.5 708 Total

Subcatchment 31: PR DA 31

Runoff

Hydrograph
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=2.152 ac

Runoff Volume=0.571 af
Runoff Depth=3.18"

Flow Length=708'
Tc=51.5 min

CN=74

3.45 cfs
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Summary for Subcatchment 31A: PR DA 31A

Runoff = 0.50 cfs @ 12.01 hrs,  Volume= 0.034 af,  Depth= 5.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
* 0.071 98 Paved roads w/curbs & sewers, HSG C

0.071 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 130 0.0690 2.58 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.1 60 0.0200 7.44 9.14 Pipe Channel, Stormwater
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.9 190 Total

Subcatchment 31A: PR DA 31A

Runoff
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.071 ac

Runoff Volume=0.034 af
Runoff Depth=5.76"

Flow Length=190'
Tc=0.9 min

CN=98

0.50 cfs
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Summary for Subcatchment 31B: PR DA 31B

Runoff = 0.22 cfs @ 12.15 hrs,  Volume= 0.018 af,  Depth= 3.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.069 74 >75% Grass cover, Good, HSG C
0.069 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.7 144 0.0700 0.22 Sheet Flow, SF

Grass: Dense   n= 0.240   P2= 3.75"
0.1 42 0.0200 7.44 9.14 Pipe Channel, SW

15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

10.8 186 Total

Subcatchment 31B: PR DA 31B

Runoff
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.069 ac

Runoff Volume=0.018 af
Runoff Depth=3.18"

Flow Length=186'
Tc=10.8 min

CN=74

0.22 cfs
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Summary for Subcatchment 31C: PR DA 31C

Runoff = 0.56 cfs @ 12.01 hrs,  Volume= 0.038 af,  Depth= 5.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.080 98 Paved roads w/curbs & sewers, HSG C
0.080 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 150 0.0670 2.62 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

Subcatchment 31C: PR DA 31C

Runoff
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.080 ac

Runoff Volume=0.038 af
Runoff Depth=5.76"

Flow Length=150'
Slope=0.0670 '/'

Tc=1.0 min
CN=98

0.56 cfs
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Summary for Subcatchment 31D: PR DA 31D

Runoff = 3.22 cfs @ 12.03 hrs,  Volume= 0.207 af,  Depth= 4.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.223 74 >75% Grass cover, Good, HSG C
0.063 98 Unconnected pavement, HSG C
0.251 98 Paved roads w/curbs & sewers, HSG C
0.537 88 Weighted Average
0.223 41.53% Pervious Area
0.314 58.47% Impervious Area
0.063 20.06% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.4 150 0.0270 1.82 Sheet Flow, Gutter
Smooth surfaces   n= 0.011   P2= 3.75"

0.6 125 0.0270 3.34 Shallow Concentrated Flow, Gutter
Paved   Kv= 20.3 fps

0.3 122 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.3 397 Total

Subcatchment 31D: PR DA 31D

Runoff

Hydrograph
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.537 ac

Runoff Volume=0.207 af
Runoff Depth=4.63"

Flow Length=397'
Tc=2.3 min

CN=88

3.22 cfs
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Summary for Subcatchment SW21A: PR DA SW21A

Runoff = 3.04 cfs @ 12.09 hrs,  Volume= 0.216 af,  Depth= 3.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.814 74 >75% Grass cover, Good, HSG C
0.814 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment SW21A: PR DA SW21A

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.814 ac

Runoff Volume=0.216 af
Runoff Depth=3.18"

Tc=6.0 min
CN=74

3.04 cfs
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Summary for Subcatchment SW21B: PR DA SW21B

Runoff = 2.29 cfs @ 12.09 hrs,  Volume= 0.162 af,  Depth= 3.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.433 74 >75% Grass cover, Good, HSG C
0.179 74 >75% Grass cover, Good, HSG C
0.612 74 Weighted Average
0.612 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment SW21B: PR DA SW21B

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

2

1

0

Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.612 ac

Runoff Volume=0.162 af
Runoff Depth=3.18"

Tc=6.0 min
CN=74

2.29 cfs
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Summary for Subcatchment SW21C: PR DA SW21C

Runoff = 0.43 cfs @ 12.09 hrs,  Volume= 0.031 af,  Depth= 3.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.116 74 >75% Grass cover, Good, HSG C
0.116 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment SW21C: PR DA SW21C
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.116 ac

Runoff Volume=0.031 af
Runoff Depth=3.18"

Tc=6.0 min
CN=74

0.43 cfs
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Summary for Subcatchment SW23A: PR DA SW23A

Runoff = 0.21 cfs @ 12.09 hrs,  Volume= 0.015 af,  Depth= 3.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.056 74 >75% Grass cover, Good, HSG C
0.056 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment SW23A: PR DA SW23A

Runoff
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.056 ac

Runoff Volume=0.015 af
Runoff Depth=3.18"

Tc=6.0 min
CN=74

0.21 cfs
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Summary for Subcatchment SW23B: PR DA SW23B

Runoff = 0.35 cfs @ 12.09 hrs,  Volume= 0.025 af,  Depth= 3.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.093 74 >75% Grass cover, Good, HSG C
0.093 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment SW23B: PR DA SW23B

Runoff
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.093 ac

Runoff Volume=0.025 af
Runoff Depth=3.18"

Tc=6.0 min
CN=74

0.35 cfs
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Summary for Subcatchment SW28A: PR DA SW28A

Runoff = 0.32 cfs @ 12.07 hrs,  Volume= 0.021 af,  Depth= 3.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.081 74 >75% Grass cover, Good, HSG C
0.081 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.8 64 0.1000 0.22 Sheet Flow, SF
Grass: Dense   n= 0.240   P2= 3.75"

Subcatchment SW28A: PR DA SW28A

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.081 ac

Runoff Volume=0.021 af
Runoff Depth=3.18"

Flow Length=64'
Slope=0.1000 '/'

Tc=4.8 min
CN=74

0.32 cfs



Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 295HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment SW28B: PR DA SW28B

Runoff = 0.53 cfs @ 12.00 hrs,  Volume= 0.031 af,  Depth= 3.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.116 74 >75% Grass cover, Good, HSG C
0.116 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.0 20 0.2000 7.20 Shallow Concentrated Flow, SC
Unpaved   Kv= 16.1 fps

Subcatchment SW28B: PR DA SW28B

Runoff
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.116 ac

Runoff Volume=0.031 af
Runoff Depth=3.18"

Flow Length=20'
Slope=0.2000 '/'

Tc=0.0 min
CN=74

0.53 cfs
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Summary for Subcatchment SW28C: PR DA SW28C

Runoff = 0.44 cfs @ 12.00 hrs,  Volume= 0.026 af,  Depth= 3.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.097 74 >75% Grass cover, Good, HSG C
0.097 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.0 20 0.2000 7.20 Shallow Concentrated Flow, SC
Unpaved   Kv= 16.1 fps

Subcatchment SW28C: PR DA SW28C

Runoff
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.097 ac

Runoff Volume=0.026 af
Runoff Depth=3.18"

Flow Length=20'
Slope=0.2000 '/'

Tc=0.0 min
CN=74

0.44 cfs
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Summary for Subcatchment SW28D: PR DA SW28D

Runoff = 1.73 cfs @ 12.00 hrs,  Volume= 0.100 af,  Depth= 3.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.378 74 >75% Grass cover, Good, HSG C
0.378 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.0 20 0.2000 7.20 Shallow Concentrated Flow, SC
Unpaved   Kv= 16.1 fps

Subcatchment SW28D: PR DA SW28D

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.378 ac

Runoff Volume=0.100 af
Runoff Depth=3.18"

Flow Length=20'
Slope=0.2000 '/'

Tc=0.0 min
CN=74

1.73 cfs
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Summary for Subcatchment SW31: PR DA SW31

Runoff = 0.25 cfs @ 12.04 hrs,  Volume= 0.016 af,  Depth= 3.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.060 74 >75% Grass cover, Good, HSG C
0.060 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.5 20 0.0500 0.13 Sheet Flow, SF
Grass: Dense   n= 0.240   P2= 3.75"

Subcatchment SW31: PR DA SW31
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.060 ac

Runoff Volume=0.016 af
Runoff Depth=3.18"

Flow Length=20'
Slope=0.0500 '/'

Tc=2.5 min
CN=74

0.25 cfs
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Summary for Reach 30R: DP-9

Inflow Area = 2.749 ac, 14.08% Impervious,  Inflow Depth = 3.19"    for  10-YR, 24-HR Storm event
Inflow = 3.85 cfs @ 12.70 hrs,  Volume= 0.731 af
Outflow = 3.85 cfs @ 12.71 hrs,  Volume= 0.731 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 30R: DP-9

Inflow
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Inflow Area=2.749 ac
3.85 cfs
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Summary for Reach 36R: DP-1

Inflow Area = 7.925 ac, 23.23% Impervious,  Inflow Depth > 3.20"    for  10-YR, 24-HR Storm event
Inflow = 14.80 cfs @ 12.34 hrs,  Volume= 2.112 af
Outflow = 14.80 cfs @ 12.35 hrs,  Volume= 2.112 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 36R: DP-1
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Inflow Area=7.925 ac
14.80 cfs
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Summary for Reach 41R: DP-26

Inflow Area = 11.313 ac, 6.13% Impervious,  Inflow Depth > 3.12"    for  10-YR, 24-HR Storm event
Inflow = 10.91 cfs @ 12.60 hrs,  Volume= 2.940 af
Outflow = 10.91 cfs @ 12.61 hrs,  Volume= 2.940 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 41R: DP-26
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Inflow Area=11.313 ac
10.91 cfs

10.91 cfs



Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 302HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Reach 46R: DP-25

Inflow Area = 12.776 ac, 7.30% Impervious,  Inflow Depth = 2.99"    for  10-YR, 24-HR Storm event
Inflow = 26.92 cfs @ 12.07 hrs,  Volume= 3.182 af
Outflow = 26.92 cfs @ 12.08 hrs,  Volume= 3.182 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 46R: DP-25
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Inflow Area=12.776 ac
26.92 cfs
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Summary for Reach 51R: DP-24

Inflow Area = 20.586 ac, 5.22% Impervious,  Inflow Depth > 3.31"    for  10-YR, 24-HR Storm event
Inflow = 34.16 cfs @ 12.40 hrs,  Volume= 5.676 af
Outflow = 34.16 cfs @ 12.41 hrs,  Volume= 5.676 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 51R: DP-24
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Inflow Area=20.586 ac
34.16 cfs
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Summary for Reach 56R: DP-23

Inflow Area = 14.438 ac, 6.32% Impervious,  Inflow Depth > 3.01"    for  10-YR, 24-HR Storm event
Inflow = 20.89 cfs @ 12.49 hrs,  Volume= 3.617 af
Outflow = 20.89 cfs @ 12.50 hrs,  Volume= 3.617 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 56R: DP-23
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Inflow Area=14.438 ac
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Summary for Reach 61R: DP-21

Inflow Area = 84.319 ac, 3.86% Impervious,  Inflow Depth > 3.07"    for  10-YR, 24-HR Storm event
Inflow = 108.76 cfs @ 12.72 hrs,  Volume= 21.601 af
Outflow = 108.76 cfs @ 12.73 hrs,  Volume= 21.601 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 61R: DP-21
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Inflow Area=84.319 ac
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Summary for Pond 21A-P: Pond-21A

Inflow Area = 3.092 ac, 26.26% Impervious,  Inflow Depth = 4.09"    for  10-YR, 24-HR Storm event
Inflow = 16.43 cfs @ 12.04 hrs,  Volume= 1.053 af
Outflow = 0.78 cfs @ 14.16 hrs,  Volume= 0.753 af,  Atten= 95%,  Lag= 126.8 min
Primary = 0.04 cfs @ 14.16 hrs,  Volume= 0.464 af
Secondary = 0.74 cfs @ 14.16 hrs,  Volume= 0.288 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Starting Elev= 1,376.50'   Surf.Area= 2,567 sf   Storage= 3,042 cf
Peak Elev= 1,379.09' @ 14.16 hrs   Surf.Area= 16,190 sf   Storage= 35,615 cf   (32,573 cf above start)

Plug-Flow detention time= 3,094.2 min calculated for 0.683 af (65% of inflow)
Center-of-Mass det. time= 2,720.8 min ( 3,524.5 - 803.7 )

Volume Invert Avail.Storage Storage Description
#1 1,374.00' 51,415 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,374.00 277 79.1 0 0 277
1,375.00 875 200.4 548 548 2,979
1,376.00 1,938 331.0 1,372 1,920 8,508
1,376.50 2,567 347.4 1,123 3,042 9,409
1,376.51 9,076 469.5 55 3,097 17,346
1,377.00 10,035 482.1 4,680 7,778 18,329
1,378.00 13,431 599.0 11,692 19,469 28,400
1,379.00 15,954 633.4 14,674 34,144 31,830
1,380.00 18,622 668.8 17,271 51,415 35,555

Device Routing     Invert Outlet Devices
#1 Primary 1,374.00' 15.0"  Round Culvert   

L= 3.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,374.00' / 1,373.50'   S= 0.1667 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,376.50' 1.0" Vert. Orifice/Grate    C= 0.600   
#3 Secondary 1,379.00' 10.0' long  x 15.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=0.04 cfs @ 14.16 hrs  HW=1,379.09'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.04 cfs of 9.86 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.04 cfs @ 7.69 fps)

Secondary OutFlow  Max=0.74 cfs @ 14.16 hrs  HW=1,379.09'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  (Weir Controls 0.74 cfs @ 0.81 fps)
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Summary for Pond 21B-P: Pond-21B

Inflow Area = 3.185 ac, 29.51% Impervious,  Inflow Depth = 3.76"    for  10-YR, 24-HR Storm event
Inflow = 14.71 cfs @ 12.03 hrs,  Volume= 0.999 af
Outflow = 0.90 cfs @ 13.93 hrs,  Volume= 0.901 af,  Atten= 94%,  Lag= 114.1 min
Primary = 0.90 cfs @ 13.93 hrs,  Volume= 0.901 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Starting Elev= 1,378.00'   Surf.Area= 5,813 sf   Storage= 10,561 cf
Peak Elev= 1,379.78' @ 13.93 hrs   Surf.Area= 16,471 sf   Storage= 36,213 cf   (25,651 cf above start)

Plug-Flow detention time= 2,032.5 min calculated for 0.658 af (66% of inflow)
Center-of-Mass det. time= 1,415.1 min ( 2,229.2 - 814.1 )

Volume Invert Avail.Storage Storage Description
#1 1,375.00' 58,169 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,375.00 1,530 196.8 0 0 1,530
1,376.00 2,694 275.3 2,085 2,085 4,489
1,377.00 4,273 340.8 3,453 5,538 7,715
1,378.00 5,813 381.6 5,023 10,561 10,088
1,378.01 12,538 491.4 90 10,651 17,716
1,379.00 14,705 523.2 13,471 24,122 20,332
1,380.00 16,999 554.8 15,838 39,960 23,096
1,381.00 19,446 587.7 18,209 58,169 26,141

Device Routing     Invert Outlet Devices
#1 Primary 1,376.00' 12.0"  Round Culvert   

L= 52.0'   CMP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 1,376.00' / 1,375.00'   S= 0.0192 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 1,378.00' 1.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,379.00' 6.0" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
#4 Secondary 1,380.00' 15.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.90 cfs @ 13.93 hrs  HW=1,379.78'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.90 cfs of 6.04 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.03 cfs @ 6.34 fps)
3=Orifice/Grate  (Orifice Controls 0.86 cfs @ 3.46 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,378.00'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 23-P: Pond-23

Inflow Area = 6.536 ac, 9.13% Impervious,  Inflow Depth = 3.52"    for  10-YR, 24-HR Storm event
Inflow = 18.47 cfs @ 12.04 hrs,  Volume= 1.916 af
Outflow = 8.29 cfs @ 12.65 hrs,  Volume= 1.805 af,  Atten= 55%,  Lag= 36.5 min
Primary = 8.29 cfs @ 12.65 hrs,  Volume= 1.805 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Starting Elev= 1,381.00'   Surf.Area= 7,857 sf   Storage= 8,931 cf
Peak Elev= 1,383.90' @ 12.65 hrs   Surf.Area= 13,159 sf   Storage= 39,200 cf   (30,269 cf above start)

Plug-Flow detention time= 1,095.8 min calculated for 1.600 af (83% of inflow)
Center-of-Mass det. time= 900.2 min ( 1,738.0 - 837.8 )

Volume Invert Avail.Storage Storage Description
#1 1,377.00' 71,310 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,377.00 234 63.1 0 0 234
1,378.00 802 196.1 490 490 2,980
1,379.00 1,699 233.8 1,223 1,713 4,288
1,380.00 2,685 258.9 2,173 3,886 5,302
1,381.00 7,857 376.4 5,045 8,931 11,251
1,382.00 9,589 415.8 8,709 17,639 13,766
1,383.00 11,418 451.2 10,490 28,130 16,247
1,384.00 13,357 481.7 12,375 40,504 18,559
1,385.00 15,433 511.5 14,383 54,887 20,966
1,386.00 17,433 538.9 16,423 71,310 23,316

Device Routing     Invert Outlet Devices
#1 Primary 1,380.00' 18.0"  Round Culvert   

L= 50.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,380.00' / 1,379.00'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,381.00' 1.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,383.00' 36.0" W x 12.0" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 1,384.00' 15.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=8.29 cfs @ 12.65 hrs  HW=1,383.90'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 8.29 cfs of 11.93 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.04 cfs @ 8.14 fps)
3=Orifice/Grate  (Orifice Controls 8.24 cfs @ 3.05 fps)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)



Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 313HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC
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Pond 23-P: Pond-23
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Summary for Pond 24-P: Pond-24

Inflow Area = 12.441 ac, 8.63% Impervious,  Inflow Depth = 3.38"    for  10-YR, 24-HR Storm event
Inflow = 31.33 cfs @ 12.04 hrs,  Volume= 3.507 af
Outflow = 17.20 cfs @ 12.51 hrs,  Volume= 3.580 af,  Atten= 45%,  Lag= 28.0 min
Primary = 17.20 cfs @ 12.51 hrs,  Volume= 3.580 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Starting Elev= 1,365.00'   Surf.Area= 12,290 sf   Storage= 10,821 cf
Peak Elev= 1,367.28' @ 12.51 hrs   Surf.Area= 20,854 sf   Storage= 49,146 cf   (38,325 cf above start)

Plug-Flow detention time= 559.3 min calculated for 3.331 af (95% of inflow)
Center-of-Mass det. time= 484.5 min ( 1,316.2 - 831.7 )

Volume Invert Avail.Storage Storage Description
#1 1,361.00' 90,100 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,361.00 144 79.7 0 0 144
1,362.00 778 180.4 419 419 2,232
1,363.00 1,724 246.8 1,220 1,639 4,500
1,364.00 2,762 271.9 2,223 3,862 5,568
1,365.00 12,290 631.5 6,959 10,821 31,423
1,366.00 16,533 762.9 14,359 25,180 46,021
1,367.00 19,892 828.3 18,187 43,367 54,340
1,368.00 23,383 865.9 21,614 64,981 59,479
1,369.00 26,897 891.0 25,120 90,100 63,097

Device Routing     Invert Outlet Devices
#1 Primary 1,362.00' 18.0"  Round Culvert   

L= 150.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 1,362.00' / 1,358.00'   S= 0.0267 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,364.00' 1.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,365.80' 12.5" W x 12.5" H Vert. Orifice/Grate X 3.00    C= 0.600   
#4 Device 1 1,367.00' 12.0" x 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#5 Secondary 1,368.00' 20.0' long  x 15.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=17.20 cfs @ 12.51 hrs  HW=1,367.28'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 17.20 cfs of 19.92 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.05 cfs @ 8.67 fps)
3=Orifice/Grate  (Orifice Controls 15.18 cfs @ 4.66 fps)
4=Orifice/Grate  (Weir Controls 1.98 cfs @ 1.74 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,365.00'  TW=0.00'   (Dynamic Tailwater)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 26-P: Pond-26

Inflow Area = 5.277 ac, 13.14% Impervious,  Inflow Depth = 3.44"    for  10-YR, 24-HR Storm event
Inflow = 11.62 cfs @ 12.04 hrs,  Volume= 1.512 af
Outflow = 2.54 cfs @ 13.41 hrs,  Volume= 1.431 af,  Atten= 78%,  Lag= 82.2 min
Primary = 2.54 cfs @ 13.41 hrs,  Volume= 1.431 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Starting Elev= 1,371.00'   Surf.Area= 11,978 sf   Storage= 14,978 cf
Peak Elev= 1,373.21' @ 13.41 hrs   Surf.Area= 16,679 sf   Storage= 46,545 cf   (31,568 cf above start)

Plug-Flow detention time= 1,226.6 min calculated for 1.087 af (72% of inflow)
Center-of-Mass det. time= 848.9 min ( 1,685.4 - 836.4 )

Volume Invert Avail.Storage Storage Description
#1 1,367.00' 80,070 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,367.00 790 132.3 0 0 790
1,368.00 1,854 246.6 1,285 1,285 4,242
1,369.00 2,907 273.0 2,361 3,646 5,364
1,370.00 4,238 315.4 3,552 7,197 7,371
1,371.00 11,978 471.7 7,780 14,978 17,168
1,372.00 14,050 507.1 13,000 27,978 19,969
1,373.00 16,216 538.7 15,120 43,098 22,650
1,374.00 18,484 568.5 17,338 60,435 25,334
1,375.00 20,808 593.7 19,635 80,070 27,736

Device Routing     Invert Outlet Devices
#1 Primary 1,368.00' 15.0"  Round RCP_Round  15"   

L= 60.0'   RCP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 1,368.00' / 1,367.00'   S= 0.0167 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,371.00' 1.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,372.00' 5.0" W x 5.0" H Vert. Orifice/Grate X 3.00    C= 0.600   
#4 Device 1 1,374.00' 15.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=2.54 cfs @ 13.41 hrs  HW=1,373.21'  TW=0.00'   (Dynamic Tailwater)
1=RCP_Round  15"  (Passes 2.54 cfs of 11.16 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.04 cfs @ 7.09 fps)
3=Orifice/Grate  (Orifice Controls 2.50 cfs @ 4.81 fps)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)



Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 319HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Pond 26-P: Pond-26

Inflow
Primary

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=5.277 ac
Peak Elev=1,373.21'

Storage=46,545 cf

11.62 cfs

2.54 cfs

Pond 26-P: Pond-26

Primary

Stage-Discharge

Discharge  (cfs)
131211109876543210

E
le

va
ti

o
n

  (
fe

et
)

1,375

1,374

1,373

1,372

1,371

1,370

1,369

1,368

1,367

 RCP_Round  15" 

 Orifice/Grate 

 Orifice/Grate 

 Broad-Crested Rectangular Weir 



Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 320HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Pond 26-P: Pond-26
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Summary for Pond 28-P: Pond-28

Inflow Area = 2.526 ac, 27.71% Impervious,  Inflow Depth = 4.16"    for  10-YR, 24-HR Storm event
Inflow = 11.79 cfs @ 12.03 hrs,  Volume= 0.875 af
Outflow = 5.80 cfs @ 12.32 hrs,  Volume= 0.872 af,  Atten= 51%,  Lag= 17.2 min
Primary = 5.80 cfs @ 12.32 hrs,  Volume= 0.872 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Starting Elev= 1,373.60'   Surf.Area= 3,232 sf   Storage= 4,285 cf
Peak Elev= 1,376.54' @ 12.32 hrs   Surf.Area= 7,902 sf   Storage= 20,370 cf   (16,085 cf above start)

Plug-Flow detention time= 1,462.0 min calculated for 0.773 af (88% of inflow)
Center-of-Mass det. time= 1,240.8 min ( 2,045.2 - 804.4 )

Volume Invert Avail.Storage Storage Description
#1 1,371.50' 34,004 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,371.50 1,192 167.7 0 0 1,192
1,372.00 1,450 177.8 659 659 1,483
1,373.00 2,447 249.8 1,927 2,586 3,942
1,374.00 3,816 343.3 3,106 5,693 8,365
1,375.00 5,311 374.0 4,543 10,236 10,154
1,376.00 6,958 407.2 6,116 16,352 12,254
1,377.00 8,749 443.2 7,836 24,188 14,727
1,378.00 10,923 486.7 9,816 34,004 17,980

Device Routing     Invert Outlet Devices
#1 Primary 1,373.00' 18.0"  Round Culvert   

L= 20.0'   RCP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 1,373.00' / 1,372.00'   S= 0.0500 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,373.60' 1.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,376.00' 18.0" W x 12.0" H Vert. Orifice/Grate X 3.00    C= 0.600   
#4 Device 1 1,377.00' 16.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   

Primary OutFlow  Max=5.79 cfs @ 12.32 hrs  HW=1,376.54'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 5.79 cfs of 12.54 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.04 cfs @ 8.20 fps)
3=Orifice/Grate  (Orifice Controls 5.75 cfs @ 2.36 fps)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 28-P: Pond-28
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Pond 28-P: Pond-28
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Summary for Pond BRA-46: BRA-46

Inflow Area = 1.246 ac, 25.52% Impervious,  Inflow Depth = 3.32"    for  10-YR, 24-HR Storm event
Inflow = 5.24 cfs @ 12.04 hrs,  Volume= 0.344 af
Outflow = 5.05 cfs @ 12.06 hrs,  Volume= 0.286 af,  Atten= 4%,  Lag= 1.3 min
Primary = 5.05 cfs @ 12.06 hrs,  Volume= 0.286 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,370.83' @ 12.06 hrs   Surf.Area= 1,691 sf   Storage= 3,075 cf

Plug-Flow detention time= 115.3 min calculated for 0.286 af (83% of inflow)
Center-of-Mass det. time= 41.1 min ( 860.3 - 819.3 )

Volume Invert Avail.Storage Storage Description
#1 1,366.00' 3,370 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,366.00 1,368 164.6 0.0 0 0 1,368
1,367.00 1,368 164.6 25.0 342 342 1,533
1,368.00 1,368 164.6 25.0 342 684 1,697
1,369.00 1,368 164.6 25.0 342 1,026 1,862
1,369.50 1,368 164.6 25.0 171 1,197 1,944
1,370.50 1,368 164.6 100.0 1,368 2,565 2,109
1,371.00 1,864 195.6 100.0 805 3,370 3,002

Device Routing     Invert Outlet Devices
#1 Primary 1,366.00' 15.0"  Round Culvert   

L= 72.8'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,366.00' / 1,365.20'   S= 0.0110 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,366.50' 0.4" Horiz. Perforated Underdrain X 512.00    C= 0.600   
Limited to weir flow at low heads   

#3 Device 2 1,367.00' 0.250 in/hr Exfiltration over Surface area above 1,367.00'   
Conductivity to Groundwater Elevation = 1,366.00'   
Excluded Surface area = 1,368 sf   

#4 Device 1 1,370.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=5.03 cfs @ 12.06 hrs  HW=1,370.83'  TW=1,366.79'   (Dynamic Tailwater)
1=Culvert  (Passes 5.03 cfs of 9.38 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 4.33 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  (Weir Controls 5.03 cfs @ 1.89 fps)
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Pond BRA-46: BRA-46
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Pond BRA-46: BRA-46
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Summary for Pond BRA-46-FS: Flow Splitter for BRA-46

Inflow Area = 1.246 ac, 25.52% Impervious,  Inflow Depth = 3.88"    for  10-YR, 24-HR Storm event
Inflow = 6.43 cfs @ 12.03 hrs,  Volume= 0.403 af
Outflow = 6.43 cfs @ 12.04 hrs,  Volume= 0.403 af,  Atten= 0%,  Lag= 0.6 min
Primary = 5.24 cfs @ 12.04 hrs,  Volume= 0.344 af
Secondary = 1.25 cfs @ 12.02 hrs,  Volume= 0.059 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,373.33' @ 12.04 hrs
Flood Elev= 1,375.00'

Device Routing     Invert Outlet Devices
#1 Primary 1,371.45' 15.0"  Round Culvert   

L= 38.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,371.45' / 1,371.00'   S= 0.0118 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Secondary 1,371.45' 15.0"  Round Culvert   
L= 195.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,371.45' / 1,365.12'   S= 0.0325 '/'   Cc= 0.900   
n= 0.130,  Flow Area= 1.23 sf   

#3 Device 2 1,371.67' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=5.22 cfs @ 12.04 hrs  HW=1,373.33'  TW=1,370.82'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 5.22 cfs @ 4.25 fps)

Secondary OutFlow  Max=1.25 cfs @ 12.02 hrs  HW=1,373.05'  TW=1,366.60'   (Dynamic Tailwater)
2=Culvert  (Outlet Controls 1.25 cfs @ 1.04 fps)

3=Sharp-Crested Rectangular Weir  (Passes 1.25 cfs of 19.67 cfs potential flow)
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Pond BRA-46-FS: Flow Splitter for BRA-46
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Pond BRA-46-FS: Flow Splitter for BRA-46
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Summary for Pond BRA-59: BRA-59

Inflow Area = 0.860 ac, 38.02% Impervious,  Inflow Depth = 2.91"    for  10-YR, 24-HR Storm event
Inflow = 1.91 cfs @ 12.04 hrs,  Volume= 0.209 af
Outflow = 0.34 cfs @ 12.70 hrs,  Volume= 0.115 af,  Atten= 82%,  Lag= 39.7 min
Primary = 0.34 cfs @ 12.70 hrs,  Volume= 0.115 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,381.55' @ 12.70 hrs   Surf.Area= 2,772 sf   Storage= 4,250 cf

Plug-Flow detention time= 286.7 min calculated for 0.115 af (55% of inflow)
Center-of-Mass det. time= 142.3 min ( 974.7 - 832.4 )

Volume Invert Avail.Storage Storage Description
#1 1,378.50' 5,556 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,378.50 2,733 227.5 0.0 0 0 2,733
1,379.50 2,733 227.5 25.0 683 683 2,961
1,380.50 2,733 227.5 25.0 683 1,367 3,188
1,381.50 2,733 227.5 100.0 2,733 4,100 3,416
1,382.00 3,098 238.0 100.0 1,457 5,556 3,821

Device Routing     Invert Outlet Devices
#1 Primary 1,378.50' 15.0"  Round Culvert   

L= 52.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,378.50' / 1,378.00'   S= 0.0096 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,379.00' 0.4" Horiz. Perforated Underdrain X 336.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,379.50' 0.250 in/hr Exfiltration over Surface area above 1,379.50'   
Conductivity to Groundwater Elevation = 1,378.50'   
Excluded Surface area = 2,733 sf   

#4 Device 1 1,381.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.34 cfs @ 12.70 hrs  HW=1,381.55'  TW=1,379.69'   (Dynamic Tailwater)
1=Culvert  (Passes 0.34 cfs of 6.38 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 7.72 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  (Weir Controls 0.34 cfs @ 0.77 fps)
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Pond BRA-59: BRA-59
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Pond BRA-59: BRA-59

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
5,0004,0003,0002,0001,0000

Surface/Horizontal/Wetted Area (sq-ft)
3,0002,8002,6002,4002,2002,0001,8001,6001,4001,2001,0008006004002000

E
le

va
ti

o
n

  (
fe

et
)

1,382

1,381

1,380

1,379

 Custom Stage Data 



Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 333HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Pond BRA-59-FS: Flow Splitter for BRA-59

Inflow Area = 0.860 ac, 38.02% Impervious,  Inflow Depth = 4.20"    for  10-YR, 24-HR Storm event
Inflow = 4.85 cfs @ 12.03 hrs,  Volume= 0.301 af
Outflow = 4.85 cfs @ 12.04 hrs,  Volume= 0.301 af,  Atten= 0%,  Lag= 0.6 min
Primary = 1.91 cfs @ 12.04 hrs,  Volume= 0.209 af
Secondary = 2.95 cfs @ 12.04 hrs,  Volume= 0.092 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,382.53' @ 12.04 hrs
Flood Elev= 1,385.50'

Device Routing     Invert Outlet Devices
#1 Primary 1,381.75' 15.0"  Round Culvert to BRA   

L= 66.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,381.75' / 1,381.25'   S= 0.0076 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Secondary 1,381.50' 15.0"  Round Culvert to Pond   
L= 86.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,381.50' / 1,380.50'   S= 0.0116 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,382.00' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=1.90 cfs @ 12.04 hrs  HW=1,382.53'  TW=1,381.08'   (Dynamic Tailwater)
1=Culvert to BRA  (Inlet Controls 1.90 cfs @ 2.37 fps)

Secondary OutFlow  Max=2.94 cfs @ 12.04 hrs  HW=1,382.53'  TW=1,379.01'   (Dynamic Tailwater)
2=Culvert to Pond  (Inlet Controls 2.94 cfs @ 2.72 fps)

3=Sharp-Crested Rectangular Weir  (Passes 2.94 cfs of 4.87 cfs potential flow)
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Pond BRA-59-FS: Flow Splitter for BRA-59
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Pond BRA-59-FS: Flow Splitter for BRA-59
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Summary for Pond BRA37-FS: Flow Splitter for BRA-37

Inflow Area = 5.787 ac, 8.64% Impervious,  Inflow Depth = 3.30"    for  10-YR, 24-HR Storm event
Inflow = 12.58 cfs @ 12.03 hrs,  Volume= 1.594 af
Outflow = 12.58 cfs @ 12.04 hrs,  Volume= 1.594 af,  Atten= 0%,  Lag= 0.6 min
Primary = 6.25 cfs @ 12.04 hrs,  Volume= 0.925 af
Secondary = 6.33 cfs @ 12.04 hrs,  Volume= 0.669 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,387.24' @ 12.04 hrs
Flood Elev= 1,390.50'

Device Routing     Invert Outlet Devices
#1 Primary 1,385.60' 18.0"  Round Culvert to BRA-37   

L= 7.9'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,385.60' / 1,385.50'   S= 0.0127 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Secondary 1,385.60' 18.0"  Round Culvert   
L= 89.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,385.60' / 1,383.00'   S= 0.0292 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Device 2 1,385.90' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=6.25 cfs @ 12.04 hrs  HW=1,387.24'  TW=1,385.81'   (Dynamic Tailwater)
1=Culvert to BRA-37  (Barrel Controls 6.25 cfs @ 4.04 fps)

Secondary OutFlow  Max=6.32 cfs @ 12.04 hrs  HW=1,387.24'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Inlet Controls 6.32 cfs @ 3.58 fps)

3=Sharp-Crested Rectangular Weir  (Passes 6.32 cfs of 18.86 cfs potential flow)



Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 337HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Pond BRA37-FS: Flow Splitter for BRA-37
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Pond BRA37-FS: Flow Splitter for BRA-37
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Summary for Pond BRA37-P: BRA-37

Inflow Area = 5.787 ac, 8.64% Impervious,  Inflow Depth = 1.92"    for  10-YR, 24-HR Storm event
Inflow = 6.25 cfs @ 12.04 hrs,  Volume= 0.925 af
Outflow = 5.39 cfs @ 12.37 hrs,  Volume= 0.810 af,  Atten= 14%,  Lag= 19.6 min
Primary = 5.39 cfs @ 12.37 hrs,  Volume= 0.810 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,385.85' @ 12.37 hrs   Surf.Area= 4,313 sf   Storage= 6,455 cf

Plug-Flow detention time= 103.9 min calculated for 0.810 af (88% of inflow)
Center-of-Mass det. time= 41.1 min ( 917.1 - 876.0 )

Volume Invert Avail.Storage Storage Description
#1 1,382.00' 11,952 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,382.00 3,939 292.0 0.0 0 0 3,939
1,383.00 3,939 292.0 25.0 985 985 4,231
1,384.00 3,939 292.0 25.0 985 1,970 4,523
1,385.00 3,939 292.0 25.0 985 2,954 4,815
1,386.00 4,382 302.0 100.0 4,159 7,113 5,373
1,387.00 5,312 320.0 100.0 4,840 11,952 6,317

Device Routing     Invert Outlet Devices
#1 Primary 1,382.00' 18.0"  Round Culvert   

L= 93.4'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,382.00' / 1,381.50'   S= 0.0054 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,382.50' 0.4" Horiz. Perforated Underdrain X 392.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,383.00' 0.250 in/hr Exfiltration over Surface area above 1,383.00'   
Conductivity to Groundwater Elevation = 1,382.00'   
Excluded Surface area = 3,939 sf   

#4 Device 1 1,385.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=5.39 cfs @ 12.37 hrs  HW=1,385.85'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 5.39 cfs of 11.82 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 12.06 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  (Weir Controls 5.39 cfs @ 1.93 fps)
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Pond BRA37-P: BRA-37
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Pond BRA37-P: BRA-37
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Summary for Pond BRA38-P: BRA-38

Inflow Area = 1.972 ac, 21.96% Impervious,  Inflow Depth = 3.78"    for  10-YR, 24-HR Storm event
Inflow = 10.10 cfs @ 12.03 hrs,  Volume= 0.621 af
Outflow = 9.67 cfs @ 12.05 hrs,  Volume= 0.517 af,  Atten= 4%,  Lag= 1.3 min
Primary = 7.37 cfs @ 12.05 hrs,  Volume= 0.397 af
Secondary = 2.29 cfs @ 12.05 hrs,  Volume= 0.119 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,385.33' @ 12.05 hrs   Surf.Area= 3,650 sf   Storage= 5,760 cf

Plug-Flow detention time= 106.8 min calculated for 0.517 af (83% of inflow)
Center-of-Mass det. time= 37.5 min ( 847.8 - 810.3 )

Volume Invert Avail.Storage Storage Description
#1 1,381.50' 6,388 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,381.50 3,650 290.0 0.0 0 0 3,650
1,382.50 3,650 290.0 25.0 913 913 3,940
1,383.50 3,650 290.0 25.0 913 1,825 4,230
1,384.50 3,650 290.0 25.0 913 2,738 4,520
1,385.00 3,650 290.0 100.0 1,825 4,563 4,665
1,385.50 3,650 290.0 100.0 1,825 6,388 4,810

Device Routing     Invert Outlet Devices
#1 Primary 1,381.50' 18.0"  Round Culvert   

L= 114.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,381.50' / 1,380.90'   S= 0.0053 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,382.00' 0.4" Horiz. Perforated Underdain X 452.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,382.50' 0.250 in/hr Exfiltration over Surface area above 1,382.50'   
Conductivity to Groundwater Elevation = 1,381.50'   
Excluded Surface area = 3,650 sf   

#4 Device 1 1,385.00' 36.0" x 36.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Secondary 1,385.00' 5.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=7.36 cfs @ 12.05 hrs  HW=1,385.33'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 7.36 cfs of 11.78 cfs potential flow)

2=Perforated Underdain  (Passes 0.00 cfs of 13.86 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  (Weir Controls 7.36 cfs @ 1.87 fps)

Secondary OutFlow  Max=2.29 cfs @ 12.05 hrs  HW=1,385.33'  TW=0.00'   (Dynamic Tailwater)
5=Broad-Crested Rectangular Weir  (Weir Controls 2.29 cfs @ 1.40 fps)
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Pond BRA38-P: BRA-38

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=1.972 ac
Peak Elev=1,385.33'

Storage=5,760 cf

10.10 cfs

9.67 cfs

7.37 cfs

2.29 cfs

Pond BRA38-P: BRA-38

Total
Primary
Secondary

Stage-Discharge

Discharge  (cfs)
1614121086420

E
le

va
ti

o
n

  (
fe

et
)

1,385

1,384

1,383

1,382
 Culvert 

 Perforated Underdain 

 Exfiltration 

 Overflow Grate 
 Broad-Crested Rectangular Weir 



Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 344HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Pond BRA38-P: BRA-38
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Summary for Pond BRA50-FS: Flow Splitter for BRA-50

Inflow Area = 4.526 ac, 6.87% Impervious,  Inflow Depth = 3.59"    for  10-YR, 24-HR Storm event
Inflow = 8.61 cfs @ 12.39 hrs,  Volume= 1.353 af
Outflow = 8.61 cfs @ 12.40 hrs,  Volume= 1.353 af,  Atten= 0%,  Lag= 0.6 min
Primary = 3.98 cfs @ 12.40 hrs,  Volume= 0.778 af
Secondary = 4.64 cfs @ 12.40 hrs,  Volume= 0.574 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,387.33' @ 12.40 hrs
Flood Elev= 1,390.50'

Device Routing     Invert Outlet Devices
#1 Primary 1,386.10' 18.0"  Round Culvert to BRA-50   

L= 17.5'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,386.10' / 1,386.00'   S= 0.0057 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Secondary 1,386.10' 18.0"  Round Culvert to Pond 23   
L= 71.9'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,386.10' / 1,383.70'   S= 0.0334 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Device 2 1,386.40' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=3.97 cfs @ 12.40 hrs  HW=1,387.33'  TW=1,386.28'   (Dynamic Tailwater)
1=Culvert to BRA-50  (Barrel Controls 3.97 cfs @ 3.48 fps)

Secondary OutFlow  Max=4.64 cfs @ 12.40 hrs  HW=1,387.33'  TW=1,383.76'   (Dynamic Tailwater)
2=Culvert to Pond 23  (Inlet Controls 4.64 cfs @ 2.98 fps)

3=Sharp-Crested Rectangular Weir  (Passes 4.64 cfs of 11.23 cfs potential flow)
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Pond BRA50-FS: Flow Splitter for BRA-50
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Pond BRA50-FS: Flow Splitter for BRA-50
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Summary for Pond BRA50-P: BRA-50

Inflow Area = 4.526 ac, 6.87% Impervious,  Inflow Depth = 2.06"    for  10-YR, 24-HR Storm event
Inflow = 3.98 cfs @ 12.40 hrs,  Volume= 0.778 af
Outflow = 3.95 cfs @ 12.44 hrs,  Volume= 0.695 af,  Atten= 1%,  Lag= 2.0 min
Primary = 3.95 cfs @ 12.44 hrs,  Volume= 0.695 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,386.28' @ 12.44 hrs   Surf.Area= 2,290 sf   Storage= 4,237 cf

Plug-Flow detention time= 90.7 min calculated for 0.695 af (89% of inflow)
Center-of-Mass det. time= 35.3 min ( 913.0 - 877.7 )

Volume Invert Avail.Storage Storage Description
#1 1,382.00' 9,428 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,382.00 2,068 270.0 0.0 0 0 2,068
1,383.00 2,068 270.0 25.0 517 517 2,338
1,384.00 2,068 270.0 25.0 517 1,034 2,608
1,385.00 2,068 270.0 25.0 517 1,551 2,878
1,386.00 2,068 270.0 100.0 2,068 3,619 3,148
1,387.00 2,901 288.8 100.0 2,473 6,092 4,029
1,388.00 3,791 307.6 100.0 3,336 9,428 4,970

Device Routing     Invert Outlet Devices
#1 Primary 1,382.00' 18.0"  Round Culvert   

L= 62.2'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,382.00' / 1,381.30'   S= 0.0113 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,382.50' 0.4" Horiz. Perforated Underdrain X 460.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,383.00' 0.250 in/hr Exfiltration over Surface area above 1,383.00'   
Conductivity to Groundwater Elevation = 1,382.00'   
Excluded Surface area = 2,068 sf   

#4 Device 1 1,386.00' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=3.95 cfs @ 12.44 hrs  HW=1,386.28'  TW=1,383.80'   (Dynamic Tailwater)
1=Culvert  (Passes 3.95 cfs of 10.58 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 12.18 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  (Weir Controls 3.95 cfs @ 1.74 fps)
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Pond BRA50-P: BRA-50
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Pond BRA50-P: BRA-50
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Summary for Pond SW21C-FS: Flow Splitter for SW21C

Inflow Area = 0.588 ac, 44.73% Impervious,  Inflow Depth = 4.24"    for  10-YR, 24-HR Storm event
Inflow = 3.31 cfs @ 12.03 hrs,  Volume= 0.208 af
Outflow = 3.31 cfs @ 12.04 hrs,  Volume= 0.208 af,  Atten= 0%,  Lag= 0.6 min
Primary = 1.77 cfs @ 12.04 hrs,  Volume= 0.157 af
Secondary = 1.55 cfs @ 12.04 hrs,  Volume= 0.051 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,405.19' @ 12.04 hrs
Flood Elev= 1,408.00'

Device Routing     Invert Outlet Devices
#1 Primary 1,404.50' 18.0"  Round Culvert to BRA-SW21C   

L= 102.1'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,404.50' / 1,403.50'   S= 0.0098 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Secondary 1,404.50' 15.0"  Round Culvert to Pond-SW21B   
L= 293.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,404.50' / 1,377.20'   S= 0.0932 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,404.70' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=1.76 cfs @ 12.04 hrs  HW=1,405.19'  TW=1,402.90'   (Dynamic Tailwater)
1=Culvert to BRA-SW21C  (Inlet Controls 1.76 cfs @ 2.23 fps)

Secondary OutFlow  Max=1.54 cfs @ 12.04 hrs  HW=1,405.19'  TW=1,377.90'   (Dynamic Tailwater)
2=Culvert to Pond-SW21B  (Inlet Controls 1.54 cfs @ 2.23 fps)

3=Sharp-Crested Rectangular Weir  (Passes 1.54 cfs of 4.35 cfs potential flow)



Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 352HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Pond SW21C-FS: Flow Splitter for SW21C
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Pond SW21C-FS: Flow Splitter for SW21C
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Summary for Pond SW21C-P: BRA-SW21C

Inflow Area = 0.704 ac, 37.36% Impervious,  Inflow Depth = 3.20"    for  10-YR, 24-HR Storm event
Inflow = 2.13 cfs @ 12.05 hrs,  Volume= 0.188 af
Outflow = 0.54 cfs @ 12.41 hrs,  Volume= 0.102 af,  Atten= 75%,  Lag= 22.1 min
Primary = 0.54 cfs @ 12.41 hrs,  Volume= 0.102 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,403.58' @ 12.41 hrs   Surf.Area= 2,129 sf   Storage= 3,886 cf

Plug-Flow detention time= 261.4 min calculated for 0.102 af (54% of inflow)
Center-of-Mass det. time= 128.5 min ( 952.0 - 823.5 )

Volume Invert Avail.Storage Storage Description
#1 1,398.00' 4,790 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,398.00 2,129 186.4 0.0 0 0 2,129
1,399.00 2,129 186.4 25.0 532 532 2,315
1,400.00 2,129 186.4 25.0 532 1,065 2,502
1,401.00 2,129 186.4 25.0 532 1,597 2,688
1,402.00 2,129 186.4 25.0 532 2,129 2,875
1,403.00 2,129 186.4 25.0 532 2,661 3,061
1,403.50 2,129 186.4 100.0 1,065 3,726 3,154
1,404.00 2,129 186.4 100.0 1,065 4,790 3,247

Device Routing     Invert Outlet Devices
#1 Primary 1,398.00' 18.0"  Round Culvert   

L= 37.5'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,398.00' / 1,397.50'   S= 0.0133 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,398.50' 0.4" Horiz. Perforated Underdrain X 264.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,399.00' 0.250 in/hr Exfiltration over Surface area above 1,399.00'   
Conductivity to Groundwater Elevation = 1,398.00'   
Excluded Surface area = 2,129 sf   

#4 Device 1 1,403.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.54 cfs @ 12.41 hrs  HW=1,403.58'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.54 cfs of 14.76 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 10.00 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  (Weir Controls 0.54 cfs @ 0.90 fps)
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Pond SW21C-P: BRA-SW21C
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Summary for Pond SW23A-FS: Flow Splitter for SW23A

Inflow Area = 0.206 ac, 47.57% Impervious,  Inflow Depth = 4.41"    for  10-YR, 24-HR Storm event
Inflow = 1.21 cfs @ 12.03 hrs,  Volume= 0.076 af
Outflow = 1.21 cfs @ 12.04 hrs,  Volume= 0.076 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.58 cfs @ 12.04 hrs,  Volume= 0.057 af
Secondary = 0.63 cfs @ 12.04 hrs,  Volume= 0.019 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,384.17' @ 12.04 hrs
Flood Elev= 1,387.80'

Device Routing     Invert Outlet Devices
#1 Primary 1,383.75' 15.0"  Round Culvert to BRA-SW23A   

L= 44.9'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,383.75' / 1,383.50'   S= 0.0056 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Secondary 1,383.75' 15.0"  Round Culvert to Pond 23   
L= 177.6'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,383.75' / 1,381.30'   S= 0.0138 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,383.90' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.58 cfs @ 12.04 hrs  HW=1,384.17'  TW=1,383.10'   (Dynamic Tailwater)
1=Culvert to BRA-SW23A  (Barrel Controls 0.58 cfs @ 2.39 fps)

Secondary OutFlow  Max=0.63 cfs @ 12.04 hrs  HW=1,384.17'  TW=0.00'   (Dynamic Tailwater)
2=Culvert to Pond 23  (Inlet Controls 0.63 cfs @ 1.74 fps)

3=Sharp-Crested Rectangular Weir  (Passes 0.63 cfs of 1.81 cfs potential flow)
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Pond SW23A-FS: Flow Splitter for SW23A
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Pond SW23A-FS: Flow Splitter for SW23A
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Summary for Pond SW23A-P: BRA-SW23A

Inflow Area = 0.262 ac, 37.40% Impervious,  Inflow Depth = 3.29"    for  10-YR, 24-HR Storm event
Inflow = 0.75 cfs @ 12.04 hrs,  Volume= 0.072 af
Outflow = 0.31 cfs @ 12.25 hrs,  Volume= 0.042 af,  Atten= 59%,  Lag= 12.5 min
Primary = 0.31 cfs @ 12.25 hrs,  Volume= 0.042 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,383.55' @ 12.25 hrs   Surf.Area= 761 sf   Storage= 1,339 cf

Plug-Flow detention time= 237.7 min calculated for 0.042 af (58% of inflow)
Center-of-Mass det. time= 110.6 min ( 930.3 - 819.7 )

Volume Invert Avail.Storage Storage Description
#1 1,378.00' 1,718 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,378.00 743 120.0 0.0 0 0 743
1,379.00 743 120.0 25.0 186 186 863
1,380.00 743 120.0 25.0 186 372 983
1,381.00 743 120.0 25.0 186 557 1,103
1,382.00 743 120.0 25.0 186 743 1,223
1,383.00 743 120.0 25.0 186 929 1,343
1,383.50 743 120.0 100.0 372 1,300 1,403
1,384.00 930 120.0 100.0 417 1,718 1,463

Device Routing     Invert Outlet Devices
#1 Primary 1,378.00' 15.0"  Round Culvert   

L= 97.1'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,378.00' / 1,376.50'   S= 0.0154 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,378.50' 0.4" Horiz. Perforated Underdrain X 608.00    C= 0.600   
Limited to weir flow at low heads   

#3 Device 2 1,379.00' 0.250 in/hr Exfiltration over Surface area above 1,379.00'   
Conductivity to Groundwater Elevation = 1,378.00'   
Excluded Surface area = 743 sf   

#4 Device 1 1,383.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.31 cfs @ 12.25 hrs  HW=1,383.55'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.31 cfs of 10.35 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 5.74 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  (Weir Controls 0.31 cfs @ 0.74 fps)
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Pond SW23A-P: BRA-SW23A
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Pond SW23A-P: BRA-SW23A
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Summary for Pond SW23B-FS: Flow Splitter for SW23B

Inflow Area = 0.579 ac, 37.48% Impervious,  Inflow Depth = 4.20"    for  10-YR, 24-HR Storm event
Inflow = 3.24 cfs @ 12.03 hrs,  Volume= 0.202 af
Outflow = 3.24 cfs @ 12.04 hrs,  Volume= 0.202 af,  Atten= 0%,  Lag= 0.6 min
Primary = 1.72 cfs @ 12.04 hrs,  Volume= 0.153 af
Secondary = 1.51 cfs @ 12.04 hrs,  Volume= 0.049 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,389.18' @ 12.04 hrs
Flood Elev= 1,391.50'

Device Routing     Invert Outlet Devices
#1 Primary 1,388.50' 18.0"  Round Culvert to SW23B   

L= 132.6'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,388.50' / 1,387.50'   S= 0.0075 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Secondary 1,388.50' 15.0"  Round Culvert to Pond 23   
L= 268.2'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,388.50' / 1,384.00'   S= 0.0168 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,388.70' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=1.72 cfs @ 12.04 hrs  HW=1,389.18'  TW=1,387.53'   (Dynamic Tailwater)
1=Culvert to SW23B  (Inlet Controls 1.72 cfs @ 2.22 fps)

Secondary OutFlow  Max=1.51 cfs @ 12.04 hrs  HW=1,389.18'  TW=1,382.64'   (Dynamic Tailwater)
2=Culvert to Pond 23  (Inlet Controls 1.51 cfs @ 2.22 fps)

3=Sharp-Crested Rectangular Weir  (Passes 1.51 cfs of 4.24 cfs potential flow)
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Pond SW23B-FS: Flow Splitter for SW23B
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Pond SW23B-FS: Flow Splitter for SW23B
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Summary for Pond SW23B-P: BRA-SW23B

Inflow Area = 0.672 ac, 32.29% Impervious,  Inflow Depth = 3.18"    for  10-YR, 24-HR Storm event
Inflow = 2.01 cfs @ 12.04 hrs,  Volume= 0.178 af
Outflow = 1.48 cfs @ 12.11 hrs,  Volume= 0.123 af,  Atten= 26%,  Lag= 4.1 min
Primary = 1.48 cfs @ 12.11 hrs,  Volume= 0.123 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,387.65' @ 12.11 hrs   Surf.Area= 2,022 sf   Storage= 2,695 cf

Plug-Flow detention time= 190.6 min calculated for 0.123 af (69% of inflow)
Center-of-Mass det. time= 81.7 min ( 906.2 - 824.5 )

Volume Invert Avail.Storage Storage Description
#1 1,384.00' 3,450 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,384.00 1,923 225.0 0.0 0 0 1,923
1,385.00 1,923 225.0 25.0 481 481 2,148
1,386.00 1,923 225.0 25.0 481 962 2,373
1,387.00 1,923 225.0 25.0 481 1,442 2,598
1,387.50 1,923 225.0 100.0 962 2,404 2,711
1,388.00 2,268 234.4 100.0 1,047 3,450 3,073

Device Routing     Invert Outlet Devices
#1 Primary 1,384.00' 18.0"  Round Culvert   

L= 80.5'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,384.00' / 1,383.00'   S= 0.0124 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,384.50' 0.4" Horiz. Perforated Underdrain X 324.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,385.00' 0.250 in/hr Exfiltration over Surface area above 1,385.00'   
Conductivity to Groundwater Elevation = 1,384.00'   
Excluded Surface area = 1,923 sf   

#4 Device 1 1,387.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=1.48 cfs @ 12.11 hrs  HW=1,387.65'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 1.48 cfs of 11.43 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 9.66 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  (Weir Controls 1.48 cfs @ 1.25 fps)
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Pond SW23B-P: BRA-SW23B
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Summary for Pond SW28A-FS: Flow Splitter for SW28A

Inflow Area = 0.220 ac, 68.64% Impervious,  Inflow Depth = 4.95"    for  10-YR, 24-HR Storm event
Inflow = 1.17 cfs @ 12.01 hrs,  Volume= 0.091 af
Outflow = 1.17 cfs @ 12.02 hrs,  Volume= 0.091 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.58 cfs @ 12.02 hrs,  Volume= 0.079 af
Secondary = 0.58 cfs @ 12.02 hrs,  Volume= 0.011 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,436.04' @ 12.02 hrs
Flood Elev= 1,439.50'

Device Routing     Invert Outlet Devices
#1 Primary 1,435.64' 15.0"  Round Outlet to BRA-SW28A   

L= 7.3'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,435.64' / 1,435.50'   S= 0.0192 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Secondary 1,435.64' 15.0"  Round Culvert to Pond SW28D   
L= 149.5'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,435.64' / 1,427.30'   S= 0.0558 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,435.90' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.58 cfs @ 12.02 hrs  HW=1,436.04'  TW=1,435.59'   (Dynamic Tailwater)
1=Outlet to BRA-SW28A  (Inlet Controls 0.58 cfs @ 1.70 fps)

Secondary OutFlow  Max=0.58 cfs @ 12.02 hrs  HW=1,436.04'  TW=1,375.73'   (Dynamic Tailwater)
2=Culvert to Pond SW28D  (Inlet Controls 0.58 cfs @ 1.70 fps)

3=Sharp-Crested Rectangular Weir  (Passes 0.58 cfs of 0.69 cfs potential flow)
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Pond SW28A-FS: Flow Splitter for SW28A
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Pond SW28A-FS: Flow Splitter for SW28A
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Summary for Pond SW28A-P: BRA-SW28A

Inflow Area = 0.301 ac, 50.17% Impervious,  Inflow Depth = 4.03"    for  10-YR, 24-HR Storm event
Inflow = 0.85 cfs @ 12.03 hrs,  Volume= 0.101 af
Outflow = 0.84 cfs @ 12.05 hrs,  Volume= 0.066 af,  Atten= 1%,  Lag= 1.1 min
Primary = 0.84 cfs @ 12.05 hrs,  Volume= 0.066 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,435.60' @ 12.05 hrs   Surf.Area= 674 sf   Storage= 1,584 cf

Plug-Flow detention time= 211.7 min calculated for 0.066 af (66% of inflow)
Center-of-Mass det. time= 97.7 min ( 875.9 - 778.3 )

Volume Invert Avail.Storage Storage Description
#1 1,429.50' 1,854 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,429.50 674 100.6 0.0 0 0 674
1,430.50 674 100.6 25.0 169 169 775
1,432.00 674 100.6 25.0 253 421 926
1,433.00 674 100.6 25.0 169 590 1,026
1,434.00 674 100.6 25.0 169 758 1,127
1,434.50 674 100.6 25.0 84 843 1,177
1,435.50 674 100.6 100.0 674 1,517 1,278
1,436.00 674 100.6 100.0 337 1,854 1,328

Device Routing     Invert Outlet Devices
#1 Primary 1,430.00' 15.0"  Round Culvert   

L= 77.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,430.00' / 1,429.00'   S= 0.0130 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,430.50' 0.4" Horiz. Perforated Underdrain   X 512 rows C= 0.600   
Limited to weir flow at low heads   

#3 Device 2 1,431.00' 0.250 in/hr Exfiltration over Surface area above 1,431.00'   
Conductivity to Groundwater Elevation = 1,430.00'   
Excluded Surface area = 674 sf   

#4 Device 1 1,435.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.84 cfs @ 12.05 hrs  HW=1,435.60'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.84 cfs of 10.41 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 4.86 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  (Weir Controls 0.84 cfs @ 1.04 fps)
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Pond SW28A-P: BRA-SW28A

Inflow
Primary

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.9

0.85

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=0.301 ac
Peak Elev=1,435.60'

Storage=1,584 cf

0.85 cfs
0.84 cfs

Pond SW28A-P: BRA-SW28A

Primary

Stage-Discharge

Discharge  (cfs)
9876543210

E
le

va
ti

o
n

  (
fe

et
)

1,436

1,435

1,434

1,433

1,432

1,431

1,430
 Culvert 

 Perforated Underdrain 

 Exfiltration 

 Overflow Grate 



Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 374HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Pond SW28A-P: BRA-SW28A
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Summary for Pond SW28B-FS: Flow Splitter for SW28B

Inflow Area = 0.390 ac, 67.69% Impervious,  Inflow Depth = 4.93"    for  10-YR, 24-HR Storm event
Inflow = 2.06 cfs @ 12.02 hrs,  Volume= 0.160 af
Outflow = 2.06 cfs @ 12.03 hrs,  Volume= 0.160 af,  Atten= 0%,  Lag= 0.6 min
Primary = 1.03 cfs @ 12.03 hrs,  Volume= 0.138 af
Secondary = 1.03 cfs @ 12.03 hrs,  Volume= 0.023 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,412.51' @ 12.03 hrs
Flood Elev= 1,414.80'

Device Routing     Invert Outlet Devices
#1 Primary 1,412.00' 18.0"  Round Culvert   

L= 21.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,412.00' / 1,410.50'   S= 0.0714 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Secondary 1,412.00' 18.0"  Round Culvert   
L= 117.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,412.00' / 1,406.00'   S= 0.0513 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Device 2 1,412.30' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=1.03 cfs @ 12.03 hrs  HW=1,412.51'  TW=1,408.11'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.03 cfs @ 1.93 fps)

Secondary OutFlow  Max=1.03 cfs @ 12.03 hrs  HW=1,412.51'  TW=1,375.77'   (Dynamic Tailwater)
2=Culvert  (Inlet Controls 1.03 cfs @ 1.93 fps)

3=Sharp-Crested Rectangular Weir  (Passes 1.03 cfs of 1.28 cfs potential flow)
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Pond SW28B-FS: Flow Splitter for SW28B
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Pond SW28B-FS: Flow Splitter for SW28B
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Summary for Pond SW28B-P: BRA-SW28B

Inflow Area = 0.506 ac, 52.17% Impervious,  Inflow Depth = 3.99"    for  10-YR, 24-HR Storm event
Inflow = 1.49 cfs @ 12.02 hrs,  Volume= 0.168 af
Outflow = 0.24 cfs @ 12.91 hrs,  Volume= 0.066 af,  Atten= 84%,  Lag= 52.9 min
Primary = 0.24 cfs @ 12.91 hrs,  Volume= 0.066 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,409.04' @ 12.91 hrs   Surf.Area= 2,580 sf   Storage= 4,565 cf

Plug-Flow detention time= 371.6 min calculated for 0.066 af (39% of inflow)
Center-of-Mass det. time= 202.9 min ( 979.7 - 776.8 )

Volume Invert Avail.Storage Storage Description
#1 1,403.50' 5,829 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,403.50 2,545 273.4 0.0 0 0 2,545
1,404.50 2,545 273.4 25.0 636 636 2,818
1,405.50 2,545 273.4 25.0 636 1,273 3,092
1,406.50 2,545 273.4 25.0 636 1,909 3,365
1,407.50 2,545 273.4 25.0 636 2,545 3,639
1,408.50 2,545 273.4 25.0 636 3,181 3,912
1,409.00 2,545 273.4 100.0 1,273 4,454 4,049
1,409.50 2,962 282.9 100.0 1,375 5,829 4,492

Device Routing     Invert Outlet Devices
#1 Primary 1,403.50' 15.0"  Round Culvert   

L= 58.6'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,403.50' / 1,401.00'   S= 0.0427 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,404.00' 0.4" Horiz. Perforated Underdrain X 468.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,404.50' 0.250 in/hr Exfiltration over Surface area above 1,404.50'   
Conductivity to Groundwater Elevation = 1,403.50'   
Excluded Surface area = 2,545 sf   

#4 Device 1 1,409.00' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.24 cfs @ 12.91 hrs  HW=1,409.04'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.24 cfs of 10.35 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 17.66 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  (Weir Controls 0.24 cfs @ 0.68 fps)
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Pond SW28B-P: BRA-SW28B
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Summary for Pond SW28C-FS: Flow Splitter for SW28C

Inflow Area = 0.666 ac,100.00% Impervious,  Inflow Depth = 5.76"    for  10-YR, 24-HR Storm event
Inflow = 4.54 cfs @ 12.03 hrs,  Volume= 0.320 af
Outflow = 4.54 cfs @ 12.04 hrs,  Volume= 0.320 af,  Atten= 0%,  Lag= 0.6 min
Primary = 2.34 cfs @ 12.04 hrs,  Volume= 0.287 af
Secondary = 2.20 cfs @ 12.04 hrs,  Volume= 0.033 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,393.31' @ 12.04 hrs
Flood Elev= 1,396.50'

Device Routing     Invert Outlet Devices
#1 Primary 1,392.50' 18.0"  Round Culvert to BRA-SW28A   

L= 14.4'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,392.50' / 1,392.00'   S= 0.0347 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Secondary 1,392.50' 18.0"  Round Culvert to Pond SW28D   
L= 189.8'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,392.50' / 1,385.70'   S= 0.0358 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Device 2 1,393.00' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=2.34 cfs @ 12.04 hrs  HW=1,393.31'  TW=1,390.67'   (Dynamic Tailwater)
1=Culvert to BRA-SW28A  (Inlet Controls 2.34 cfs @ 2.41 fps)

Secondary OutFlow  Max=2.18 cfs @ 12.04 hrs  HW=1,393.31'  TW=1,375.81'   (Dynamic Tailwater)
2=Culvert to Pond SW28D  (Passes 2.18 cfs of 2.34 cfs potential flow)

3=Sharp-Crested Rectangular Weir  (Weir Controls 2.18 cfs @ 1.81 fps)
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Pond SW28C-FS: Flow Splitter for SW28C
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Pond SW28C-FS: Flow Splitter for SW28C
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Summary for Pond SW28C-P: BRA-SW28C

Inflow Area = 0.763 ac, 87.29% Impervious,  Inflow Depth = 4.92"    for  10-YR, 24-HR Storm event
Inflow = 2.71 cfs @ 12.03 hrs,  Volume= 0.313 af
Outflow = 2.34 cfs @ 12.08 hrs,  Volume= 0.183 af,  Atten= 14%,  Lag= 2.9 min
Primary = 2.34 cfs @ 12.08 hrs,  Volume= 0.183 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,390.70' @ 12.08 hrs   Surf.Area= 2,516 sf   Storage= 6,165 cf

Plug-Flow detention time= 251.4 min calculated for 0.183 af (58% of inflow)
Center-of-Mass det. time= 125.8 min ( 876.4 - 750.6 )

Volume Invert Avail.Storage Storage Description
#1 1,384.50' 6,919 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,384.50 2,516 222.0 0.0 0 0 2,516
1,385.50 2,516 222.0 25.0 629 629 2,738
1,387.00 2,516 222.0 25.0 944 1,573 3,071
1,388.00 2,516 222.0 25.0 629 2,202 3,293
1,389.00 2,516 222.0 25.0 629 2,831 3,515
1,389.50 2,516 222.0 25.0 315 3,145 3,626
1,390.50 2,516 222.0 100.0 2,516 5,661 3,848
1,391.00 2,516 222.0 100.0 1,258 6,919 3,959

Device Routing     Invert Outlet Devices
#1 Primary 1,384.50' 15.0"  Round Culvert   

L= 68.9'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,384.50' / 1,384.00'   S= 0.0073 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,385.00' 0.4" Horiz. Perforated Underdrain X 286.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,385.50' 0.250 in/hr Exfiltration over Surface area above 1,385.50'   
Conductivity to Groundwater Elevation = 1,385.00'   
Excluded Surface area = 2,516 sf   

#4 Device 1 1,390.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=2.34 cfs @ 12.08 hrs  HW=1,390.70'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 2.34 cfs of 11.01 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 11.48 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  (Weir Controls 2.34 cfs @ 1.46 fps)
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Pond SW28C-P: BRA-SW28C
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Pond SW28C-P: BRA-SW28C
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Summary for Pond SW31-FS: Flow Splitter for SW31

Inflow Area = 0.537 ac, 58.47% Impervious,  Inflow Depth = 4.63"    for  10-YR, 24-HR Storm event
Inflow = 3.22 cfs @ 12.03 hrs,  Volume= 0.207 af
Outflow = 3.22 cfs @ 12.04 hrs,  Volume= 0.207 af,  Atten= 0%,  Lag= 0.6 min
Primary = 1.50 cfs @ 12.04 hrs,  Volume= 0.165 af
Secondary = 1.72 cfs @ 12.04 hrs,  Volume= 0.042 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,445.28' @ 12.04 hrs

Device Routing     Invert Outlet Devices
#1 Primary 1,444.60' 18.0"  Round Culvert   

L= 10.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,444.60' / 1,444.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Secondary 1,444.60' 18.0"  Round Culvert   
L= 48.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,444.60' / 1,443.00'   S= 0.0333 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Device 2 1,444.90' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=1.49 cfs @ 12.04 hrs  HW=1,445.28'  TW=1,444.07'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 1.49 cfs @ 2.83 fps)

Secondary OutFlow  Max=1.71 cfs @ 12.04 hrs  HW=1,445.28'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Inlet Controls 1.71 cfs @ 2.21 fps)

3=Sharp-Crested Rectangular Weir  (Passes 1.71 cfs of 2.97 cfs potential flow)
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Pond SW31-FS: Flow Splitter for SW31
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Pond SW31-FS: Flow Splitter for SW31
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Summary for Pond SW31-P: BRA-SW31

Inflow Area = 0.597 ac, 52.60% Impervious,  Inflow Depth = 3.65"    for  10-YR, 24-HR Storm event
Inflow = 1.75 cfs @ 12.04 hrs,  Volume= 0.181 af
Outflow = 0.86 cfs @ 12.15 hrs,  Volume= 0.118 af,  Atten= 51%,  Lag= 6.5 min
Primary = 0.86 cfs @ 12.15 hrs,  Volume= 0.118 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,444.26' @ 12.15 hrs   Surf.Area= 1,567 sf   Storage= 3,153 cf

Plug-Flow detention time= 214.6 min calculated for 0.118 af (65% of inflow)
Center-of-Mass det. time= 100.7 min ( 907.5 - 806.8 )

Volume Invert Avail.Storage Storage Description
#1 1,438.50' 4,309 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,438.50 1,567 169.0 0.0 0 0 1,567
1,439.50 1,567 169.0 25.0 392 392 1,736
1,440.50 1,567 169.0 25.0 392 784 1,905
1,441.50 1,567 169.0 25.0 392 1,175 2,074
1,442.50 1,567 169.0 25.0 392 1,567 2,243
1,443.50 1,567 169.0 25.0 392 1,959 2,412
1,444.50 1,567 169.0 100.0 1,567 3,526 2,581
1,445.00 1,567 169.0 100.0 784 4,309 2,666

Device Routing     Invert Outlet Devices
#1 Primary 1,438.50' 15.0"  Round Culvert   

L= 87.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,438.50' / 1,437.50'   S= 0.0115 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,439.00' 0.4" Horiz. Perforated Underdrain X 256.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,439.50' 0.250 in/hr Exfiltration over Surface area above 1,439.50'   
Conductivity to Groundwater Elevation = 1,438.00'   
Excluded Surface area = 1,567 sf   

#4 Device 1 1,444.00' 24.0" W x 24.0" H Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.86 cfs @ 12.15 hrs  HW=1,444.26'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.86 cfs of 10.57 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 9.87 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Orifice/Grate  (Orifice Controls 0.86 cfs @ 1.64 fps)
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Pond SW31-P: BRA-SW31

Inflow
Primary

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

1

0

Inflow Area=0.597 ac
Peak Elev=1,444.26'

Storage=3,153 cf

1.75 cfs

0.86 cfs

Pond SW31-P: BRA-SW31

Primary

Stage-Discharge

Discharge  (cfs)
1211109876543210

E
le

va
ti

o
n

  (
fe

et
)

1,446

1,445

1,444

1,443

1,442

1,441

1,440

1,439
 Culvert 

 Perforated Underdrain 

 Exfiltration 

 Orifice/Grate 



Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 392HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Pond SW31-P: BRA-SW31
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Time span=0.00-168.00 hrs, dt=0.01 hrs, 16801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Sim-Route method  -  Pond routing by Sim-Route method

Runoff Area=30.406 ac   2.29% Impervious   Runoff Depth=0.05"Subcatchment 21: PR DA 21
   Flow Length=2,809'   Tc=46.3 min   UI Adjusted CN=73   Runoff=0.22 cfs  0.129 af

Runoff Area=0.432 ac   37.27% Impervious   Runoff Depth=0.25"Subcatchment 21A-1: PR DA 21A-1
   Flow Length=613'   Tc=1.8 min   CN=84   Runoff=0.12 cfs  0.009 af

Runoff Area=0.871 ac   35.25% Impervious   Runoff Depth=0.31"Subcatchment 21A-2: PR DA 21A-2
   Flow Length=613'   Tc=1.8 min   CN=86   Runoff=0.32 cfs  0.022 af

Runoff Area=0.428 ac   38.79% Impervious   Runoff Depth=0.25"Subcatchment 21B-1: PR DA 21B-1
   Flow Length=525'   Tc=1.7 min   CN=84   Runoff=0.12 cfs  0.009 af

Runoff Area=0.842 ac   36.34% Impervious   Runoff Depth=0.31"Subcatchment 21B-2: PR DA 21B-2
   Flow Length=525'   Tc=1.7 min   CN=86   Runoff=0.31 cfs  0.021 af

Runoff Area=39.300 ac   1.38% Impervious   Runoff Depth=0.05"Subcatchment 21C: PR DA 21C
   Flow Length=3,341'   Tc=68.5 min   UI Adjusted CN=73   Runoff=0.28 cfs  0.167 af

Runoff Area=7.632 ac   0.00% Impervious   Runoff Depth=0.04"Subcatchment 21D: PR DA 21D
   Flow Length=1,018'   Tc=42.4 min   CN=72   Runoff=0.04 cfs  0.026 af

Runoff Area=0.450 ac   33.56% Impervious   Runoff Depth=0.22"Subcatchment 21E-1: PR DA 21E-1
   Flow Length=632'   Tc=2.5 min   CN=83   Runoff=0.10 cfs  0.008 af

Runoff Area=0.334 ac   33.53% Impervious   Runoff Depth=0.22"Subcatchment 21E-2: PR DA 21E-2
   Flow Length=632'   Tc=2.5 min   CN=83   Runoff=0.08 cfs  0.006 af

Runoff Area=0.446 ac   33.63% Impervious   Runoff Depth=0.22"Subcatchment 21E-3: PR DA 21E-3
   Flow Length=632'   Tc=2.5 min   CN=83   Runoff=0.10 cfs  0.008 af

Runoff Area=0.384 ac   38.02% Impervious   Runoff Depth=0.25"Subcatchment 21F-1: PR DA 21F-1
   Flow Length=632'   Tc=2.5 min   CN=84   Runoff=0.10 cfs  0.008 af

Runoff Area=0.284 ac   38.03% Impervious   Runoff Depth=0.25"Subcatchment 21F-2: PR DA 21F-2
   Flow Length=632'   Tc=2.5 min   CN=84   Runoff=0.08 cfs  0.006 af

Runoff Area=0.380 ac   38.16% Impervious   Runoff Depth=0.25"Subcatchment 21F-3: PR DA 21F-3
   Flow Length=632'   Tc=2.5 min   CN=84   Runoff=0.10 cfs  0.008 af

Runoff Area=0.332 ac   43.67% Impervious   Runoff Depth=0.25"Subcatchment 21G: PR DA 21G
   Flow Length=340'   Tc=2.0 min   CN=84   Runoff=0.09 cfs  0.007 af

Runoff Area=0.256 ac   46.09% Impervious   Runoff Depth=0.27"Subcatchment 21H: PR DA 21H
   Flow Length=434'   Tc=2.2 min   CN=85   Runoff=0.08 cfs  0.006 af

Runoff Area=6.968 ac   0.00% Impervious   Runoff Depth=0.03"Subcatchment 23: PR DA 23
   Flow Length=800'   Tc=30.3 min   CN=70   Runoff=0.02 cfs  0.015 af
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Runoff Area=0.806 ac   24.94% Impervious   Runoff Depth=0.17"Subcatchment 23A-1: PR DA 23A-1
   Flow Length=424'   Tc=1.8 min   CN=81   Runoff=0.12 cfs  0.012 af

Runoff Area=0.696 ac   12.21% Impervious   Runoff Depth=0.10"Subcatchment 23A-2: PR DA 23A-2
   Flow Length=424'   Tc=1.8 min   CN=77   Runoff=0.03 cfs  0.006 af

Runoff Area=0.572 ac   25.87% Impervious   Runoff Depth=0.17"Subcatchment 23B-1: PR DA 23B-1
   Flow Length=334'   Tc=1.5 min   CN=81   Runoff=0.09 cfs  0.008 af

Runoff Area=0.629 ac   25.91% Impervious   Runoff Depth=0.17"Subcatchment 23B-2: PR DA 23B-2
   Flow Length=334'   Tc=1.5 min   CN=81   Runoff=0.10 cfs  0.009 af

Runoff Area=3.325 ac   0.00% Impervious   Runoff Depth=0.10"Subcatchment 23C: PR DA 23C
   Flow Length=820'   Tc=32.9 min   CN=77   Runoff=0.10 cfs  0.028 af

Runoff Area=0.206 ac   47.57% Impervious   Runoff Depth=0.31"Subcatchment 23F: PR DA 23F
   Flow Length=384'   Tc=1.7 min   CN=86   Runoff=0.08 cfs  0.005 af

Runoff Area=0.272 ac   39.34% Impervious   Runoff Depth=0.25"Subcatchment 23G: PR DA 23G
   Flow Length=377'   Tc=1.8 min   CN=84   Runoff=0.07 cfs  0.006 af

Runoff Area=0.307 ac   35.83% Impervious   Runoff Depth=0.25"Subcatchment 23H: PR DA 23H
   Flow Length=458'   Tc=2.2 min   CN=84   Runoff=0.08 cfs  0.006 af

Runoff Area=0.508 ac   0.00% Impervious   Runoff Depth=0.06"Subcatchment 23P: PR DA 23P
   Tc=6.0 min   CN=74   Runoff=0.01 cfs  0.003 af

Runoff Area=8.145 ac   0.00% Impervious   Runoff Depth=0.05"Subcatchment 24: PR DA 24
   Flow Length=737'   Tc=26.1 min   CN=73   Runoff=0.06 cfs  0.035 af

Runoff Area=0.595 ac   25.71% Impervious   Runoff Depth=0.17"Subcatchment 24A-1: PR DA 24A-1
   Flow Length=562'   Tc=1.6 min   CN=81   Runoff=0.09 cfs  0.009 af

Runoff Area=0.339 ac   28.02% Impervious   Runoff Depth=0.34"Subcatchment 24A-2: PR DA 24A-2
   Flow Length=562'   Tc=1.6 min   CN=87   Runoff=0.14 cfs  0.010 af

Runoff Area=0.497 ac   27.36% Impervious   Runoff Depth=0.67"Subcatchment 24A-3: PR DA 24A-3
   Flow Length=562'   Tc=1.6 min   CN=94   Runoff=0.46 cfs  0.028 af

Runoff Area=0.704 ac   18.75% Impervious   Runoff Depth=0.20"Subcatchment 24A-4: PR DA 24A-4
   Flow Length=562'   Tc=1.6 min   CN=82   Runoff=0.13 cfs  0.011 af

Runoff Area=0.651 ac   25.35% Impervious   Runoff Depth=0.17"Subcatchment 24B-1: PR DA 24B-1
   Flow Length=580'   Tc=2.6 min   CN=81   Runoff=0.10 cfs  0.009 af

Runoff Area=0.432 ac   22.92% Impervious   Runoff Depth=0.27"Subcatchment 24B-2: PR DA 24B-2
   Flow Length=580'   Tc=2.6 min   CN=85   Runoff=0.13 cfs  0.010 af

Runoff Area=0.464 ac   22.63% Impervious   Runoff Depth=0.50"Subcatchment 24B-3: PR DA 24B-3
   Flow Length=580'   Tc=2.6 min   CN=91   Runoff=0.31 cfs  0.020 af

Runoff Area=0.955 ac   19.79% Impervious   Runoff Depth=0.17"Subcatchment 24B-4: PR DA 24B-4
   Flow Length=580'   Tc=2.6 min   CN=81   Runoff=0.14 cfs  0.014 af
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Runoff Area=6.956 ac   0.00% Impervious   Runoff Depth=0.03"Subcatchment 24C: PR DA 24C
   Flow Length=700'   Tc=32.6 min   CN=71   Runoff=0.03 cfs  0.019 af

Runoff Area=0.848 ac   0.00% Impervious   Runoff Depth=0.10"Subcatchment 24P: 24P
   Tc=6.0 min   CN=77   Runoff=0.04 cfs  0.007 af

Runoff Area=3.905 ac   0.00% Impervious   Runoff Depth=0.05"Subcatchment 25: PR DA 25
   Flow Length=491'   Tc=25.5 min   CN=73   Runoff=0.03 cfs  0.017 af

Runoff Area=1.199 ac   23.44% Impervious   Runoff Depth=0.13"Subcatchment 25A-1: PR DA 25A-1
   Flow Length=333'   Tc=1.7 min   CN=79   Runoff=0.11 cfs  0.013 af

Runoff Area=0.683 ac   32.06% Impervious   Runoff Depth=0.17"Subcatchment 25A-2: PR DA 25A-2
   Flow Length=333'   Tc=1.7 min   CN=81   Runoff=0.11 cfs  0.010 af

Runoff Area=1.232 ac   21.27% Impervious   Runoff Depth=0.15"Subcatchment 25B-1: PR DA 25B-1
   Flow Length=337'   Tc=1.9 min   CN=80   Runoff=0.15 cfs  0.016 af

Runoff Area=0.740 ac   23.11% Impervious   Runoff Depth=0.15"Subcatchment 25B-2: PR DA 25B-2
   Flow Length=337'   Tc=1.9 min   CN=80   Runoff=0.09 cfs  0.009 af

Runoff Area=3.283 ac   0.00% Impervious   Runoff Depth=0.03"Subcatchment 25C: PR DA 25C
   Flow Length=200'   Slope=0.0400 '/'   Tc=16.7 min   CN=70   Runoff=0.01 cfs  0.007 af

Runoff Area=1.734 ac   0.00% Impervious   Runoff Depth=0.03"Subcatchment 25D: PR DA 25D
   Flow Length=225'   Tc=17.4 min   CN=71   Runoff=0.01 cfs  0.005 af

Runoff Area=4.040 ac   0.00% Impervious   Runoff Depth=0.05"Subcatchment 26: PR DA 26
   Flow Length=920'   Tc=49.3 min   CN=73   Runoff=0.03 cfs  0.017 af

Runoff Area=17,991 sf   27.15% Impervious   Runoff Depth=0.15"Subcatchment 26A-1: PR DA 26A-1
   Flow Length=800'   Tc=2.7 min   CN=80   Runoff=0.05 cfs  0.005 af

Runoff Area=0.535 ac   26.17% Impervious   Runoff Depth=0.15"Subcatchment 26A-2: PR DA 26A-2
   Flow Length=800'   Tc=2.7 min   CN=80   Runoff=0.06 cfs  0.007 af

Runoff Area=0.119 ac   93.28% Impervious   Runoff Depth=0.89"Subcatchment 26A-3: PR DA 26A-3
   Flow Length=800'   Tc=2.7 min   CN=97   Runoff=0.14 cfs  0.009 af

Runoff Area=0.345 ac   28.41% Impervious   Runoff Depth=0.20"Subcatchment 26B-1: PR DA 26B-1
   Flow Length=800'   Tc=2.7 min   CN=82   Runoff=0.06 cfs  0.006 af

Runoff Area=0.425 ac   28.47% Impervious   Runoff Depth=0.20"Subcatchment 26B-2: PR DA 26B-2
   Flow Length=800'   Tc=2.7 min   CN=82   Runoff=0.08 cfs  0.007 af

Runoff Area=0.119 ac   93.28% Impervious   Runoff Depth=0.89"Subcatchment 26B-3: PR DA 26B-3
   Flow Length=800'   Tc=2.7 min   CN=97   Runoff=0.14 cfs  0.009 af

Runoff Area=0.445 ac   0.00% Impervious   Runoff Depth=0.03"Subcatchment 26C: PR DA 26C
   Flow Length=236'   Tc=17.4 min   CN=70   Runoff=0.00 cfs  0.001 af
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Runoff Area=1.151 ac   0.00% Impervious   Runoff Depth=0.03"Subcatchment 26D: PR DA 26D
   Flow Length=1,038'   Tc=36.7 min   CN=70   Runoff=0.00 cfs  0.002 af

Runoff Area=2.170 ac   0.00% Impervious   Runoff Depth=0.06"Subcatchment 26E: PR DA 26E
   Flow Length=735'   Tc=46.1 min   CN=74   Runoff=0.02 cfs  0.011 af

Runoff Area=0.087 ac   0.00% Impervious   Runoff Depth=0.06"Subcatchment 26F: PR DA 26F
   Flow Length=70'   Slope=0.0800 '/'   Tc=5.7 min   CN=74   Runoff=0.00 cfs  0.000 af

Runoff Area=1.464 ac   0.00% Impervious   Runoff Depth=0.03"Subcatchment 26G: PR DA 26G
   Flow Length=495'   Tc=25.3 min   CN=70   Runoff=0.00 cfs  0.003 af

Runoff Area=1.501 ac   21.59% Impervious   Runoff Depth=0.13"Subcatchment 28A: PR DA 28A
   Flow Length=1,280'   Tc=13.4 min   CN=79   Runoff=0.10 cfs  0.017 af

Runoff Area=0.520 ac   47.88% Impervious   Runoff Depth=0.27"Subcatchment 28B: PR DA 28B
   Flow Length=433'   Tc=1.7 min   CN=85   Runoff=0.17 cfs  0.012 af

Runoff Area=0.435 ac   100.00% Impervious   Runoff Depth=0.99"Subcatchment 28C: PR DA 28C
   Flow Length=525'   Tc=1.9 min   CN=98   Runoff=0.55 cfs  0.036 af

Runoff Area=0.231 ac   100.00% Impervious   Runoff Depth=0.99"Subcatchment 28D: PR DA 28D
   Flow Length=335'   Tc=1.7 min   CN=98   Runoff=0.30 cfs  0.019 af

Runoff Area=0.127 ac   100.00% Impervious   Runoff Depth=0.99"Subcatchment 28E: PR DA 28E
   Flow Length=390'   Tc=1.6 min   CN=98   Runoff=0.16 cfs  0.010 af

Runoff Area=3.829 ac   1.57% Impervious   Runoff Depth=0.03"Subcatchment 28F: PR DA 28F
   Flow Length=862'   Tc=28.4 min   CN=71   Runoff=0.02 cfs  0.010 af

Runoff Area=0.127 ac   100.00% Impervious   Runoff Depth=0.99"Subcatchment 28G: PR DA 28G
   Flow Length=339'   Tc=1.3 min   CN=98   Runoff=0.16 cfs  0.010 af

Runoff Area=0.126 ac   0.00% Impervious   Runoff Depth=0.06"Subcatchment 28H: PR DA 28H
   Flow Length=305'   Tc=9.6 min   CN=74   Runoff=0.00 cfs  0.001 af

Runoff Area=0.137 ac   100.00% Impervious   Runoff Depth=0.99"Subcatchment 28I: PR DA 28I
   Flow Length=283'   Tc=1.2 min   CN=98   Runoff=0.18 cfs  0.011 af

Runoff Area=2.152 ac   3.39% Impervious   Runoff Depth=0.06"Subcatchment 31: PR DA 31
   Flow Length=708'   Tc=51.5 min   CN=74   Runoff=0.02 cfs  0.011 af

Runoff Area=0.071 ac   100.00% Impervious   Runoff Depth=0.99"Subcatchment 31A: PR DA 31A
   Flow Length=190'   Tc=0.9 min   CN=98   Runoff=0.09 cfs  0.006 af

Runoff Area=0.069 ac   0.00% Impervious   Runoff Depth=0.06"Subcatchment 31B: PR DA 31B
   Flow Length=186'   Tc=10.8 min   CN=74   Runoff=0.00 cfs  0.000 af

Runoff Area=0.080 ac   100.00% Impervious   Runoff Depth=0.99"Subcatchment 31C: PR DA 31C
   Flow Length=150'   Slope=0.0670 '/'   Tc=1.0 min   CN=98   Runoff=0.10 cfs  0.007 af

Runoff Area=0.537 ac   58.47% Impervious   Runoff Depth=0.38"Subcatchment 31D: PR DA 31D
   Flow Length=397'   Tc=2.3 min   CN=88   Runoff=0.25 cfs  0.017 af
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Runoff Area=0.814 ac   0.00% Impervious   Runoff Depth=0.06"Subcatchment SW21A: PR DA SW21A
   Tc=6.0 min   CN=74   Runoff=0.01 cfs  0.004 af

Runoff Area=0.612 ac   0.00% Impervious   Runoff Depth=0.06"Subcatchment SW21B: PR DA SW21B
   Tc=6.0 min   CN=74   Runoff=0.01 cfs  0.003 af

Runoff Area=0.116 ac   0.00% Impervious   Runoff Depth=0.06"Subcatchment SW21C: PR DA SW21C
   Tc=6.0 min   CN=74   Runoff=0.00 cfs  0.001 af

Runoff Area=0.056 ac   0.00% Impervious   Runoff Depth=0.06"Subcatchment SW23A: PR DA SW23A
   Tc=6.0 min   CN=74   Runoff=0.00 cfs  0.000 af

Runoff Area=0.093 ac   0.00% Impervious   Runoff Depth=0.06"Subcatchment SW23B: PR DA SW23B
   Tc=6.0 min   CN=74   Runoff=0.00 cfs  0.000 af

Runoff Area=0.081 ac   0.00% Impervious   Runoff Depth=0.06"Subcatchment SW28A: PR DA SW28A
   Flow Length=64'   Slope=0.1000 '/'   Tc=4.8 min   CN=74   Runoff=0.00 cfs  0.000 af

Runoff Area=0.116 ac   0.00% Impervious   Runoff Depth=0.06"Subcatchment SW28B: PR DA SW28B
   Flow Length=20'   Slope=0.2000 '/'   Tc=0.0 min   CN=74   Runoff=0.00 cfs  0.001 af

Runoff Area=0.097 ac   0.00% Impervious   Runoff Depth=0.06"Subcatchment SW28C: PR DA SW28C
   Flow Length=20'   Slope=0.2000 '/'   Tc=0.0 min   CN=74   Runoff=0.00 cfs  0.000 af

Runoff Area=0.378 ac   0.00% Impervious   Runoff Depth=0.06"Subcatchment SW28D: PR DA SW28D
   Flow Length=20'   Slope=0.2000 '/'   Tc=0.0 min   CN=74   Runoff=0.01 cfs  0.002 af

Runoff Area=0.060 ac   0.00% Impervious   Runoff Depth=0.06"Subcatchment SW31: PR DA SW31
   Flow Length=20'   Slope=0.0500 '/'   Tc=2.5 min   CN=74   Runoff=0.00 cfs  0.000 af

   Inflow=0.02 cfs  0.011 afReach 30R: DP-9
   Outflow=0.02 cfs  0.011 af

   Inflow=0.03 cfs  0.051 afReach 36R: DP-1
   Outflow=0.03 cfs  0.051 af

   Inflow=0.04 cfs  0.072 afReach 41R: DP-26
   Outflow=0.04 cfs  0.072 af

   Inflow=0.02 cfs  0.012 afReach 46R: DP-25
   Outflow=0.02 cfs  0.012 af

   Inflow=0.09 cfs  0.310 afReach 51R: DP-24
   Outflow=0.09 cfs  0.310 af

   Inflow=0.03 cfs  0.033 afReach 56R: DP-23
   Outflow=0.03 cfs  0.033 af

   Inflow=0.56 cfs  0.409 afReach 61R: DP-21
   Outflow=0.56 cfs  0.409 af
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Peak Elev=1,376.69'  Storage=4,764 cf   Inflow=0.56 cfs  0.048 afPond 21A-P: Pond-21A
   Primary=0.01 cfs  0.046 af   Secondary=0.00 cfs  0.000 af   Outflow=0.01 cfs  0.046 af

Peak Elev=1,378.14'  Storage=12,291 cf   Inflow=0.64 cfs  0.047 afPond 21B-P: Pond-21B
   Primary=0.01 cfs  0.042 af   Secondary=0.00 cfs  0.000 af   Outflow=0.01 cfs  0.042 af

Peak Elev=1,381.09'  Storage=9,622 cf   Inflow=0.15 cfs  0.020 afPond 23-P: Pond-23
   Outflow=0.01 cfs  0.018 af

Peak Elev=1,365.22'  Storage=13,658 cf   Inflow=1.29 cfs  0.118 afPond 24-P: Pond-24
   Primary=0.03 cfs  0.275 af   Secondary=0.00 cfs  0.000 af   Outflow=0.03 cfs  0.275 af

Peak Elev=1,371.17'  Storage=17,058 cf   Inflow=0.51 cfs  0.056 afPond 26-P: Pond-26
   Outflow=0.01 cfs  0.050 af

Peak Elev=1,373.95'  Storage=5,495 cf   Inflow=0.33 cfs  0.041 afPond 28-P: Pond-28
   Outflow=0.01 cfs  0.041 af

Peak Elev=1,368.30'  Storage=785 cf   Inflow=0.19 cfs  0.018 afPond BRA-46: BRA-46
   Outflow=0.00 cfs  0.000 af

Peak Elev=1,371.67'   Inflow=0.19 cfs  0.018 afPond BRA-46-FS: Flow Splitter for BRA-46
   Primary=0.19 cfs  0.018 af   Secondary=0.00 cfs  0.000 af   Outflow=0.19 cfs  0.018 af

Peak Elev=1,379.63'  Storage=769 cf   Inflow=0.24 cfs  0.018 afPond BRA-59: BRA-59
   Outflow=0.00 cfs  0.000 af

Peak Elev=1,382.00'   Inflow=0.24 cfs  0.018 afPond BRA-59-FS: Flow Splitter for BRA-59
   Primary=0.24 cfs  0.018 af   Secondary=0.00 cfs  0.000 af   Outflow=0.24 cfs  0.018 af

Peak Elev=1,385.83'   Inflow=0.21 cfs  0.040 afPond BRA37-FS: Flow Splitter for BRA-37
   Primary=0.21 cfs  0.040 af   Secondary=0.00 cfs  0.000 af   Outflow=0.21 cfs  0.040 af

Peak Elev=1,383.76'  Storage=1,737 cf   Inflow=0.21 cfs  0.040 afPond BRA37-P: BRA-37
   Outflow=0.00 cfs  0.000 af

Peak Elev=1,382.70'  Storage=1,096 cf   Inflow=0.24 cfs  0.025 afPond BRA38-P: BRA-38
   Primary=0.00 cfs  0.000 af   Secondary=0.00 cfs  0.000 af   Outflow=0.00 cfs  0.000 af

Peak Elev=1,386.33'   Inflow=0.19 cfs  0.045 afPond BRA50-FS: Flow Splitter for BRA-50
   Primary=0.19 cfs  0.045 af   Secondary=0.00 cfs  0.000 af   Outflow=0.19 cfs  0.045 af

Peak Elev=1,385.21'  Storage=1,978 cf   Inflow=0.19 cfs  0.045 afPond BRA50-P: BRA-50
   Outflow=0.00 cfs  0.000 af

Peak Elev=1,404.70'   Inflow=0.17 cfs  0.013 afPond SW21C-FS: Flow Splitter for SW21C
   Primary=0.17 cfs  0.013 af   Secondary=0.00 cfs  0.000 af   Outflow=0.17 cfs  0.013 af

Peak Elev=1,399.09'  Storage=578 cf   Inflow=0.17 cfs  0.013 afPond SW21C-P: BRA-SW21C
   Outflow=0.00 cfs  0.000 af

Peak Elev=1,383.90'   Inflow=0.08 cfs  0.005 afPond SW23A-FS: Flow Splitter for SW23A
   Primary=0.08 cfs  0.005 af   Secondary=0.00 cfs  0.000 af   Outflow=0.08 cfs  0.005 af
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Peak Elev=1,379.30'  Storage=241 cf   Inflow=0.08 cfs  0.006 afPond SW23A-P: BRA-SW23A
   Outflow=0.00 cfs  0.000 af

Peak Elev=1,388.69'   Inflow=0.16 cfs  0.012 afPond SW23B-FS: Flow Splitter for SW23B
   Primary=0.16 cfs  0.012 af   Secondary=0.00 cfs  0.000 af   Outflow=0.16 cfs  0.012 af

Peak Elev=1,385.12'  Storage=538 cf   Inflow=0.16 cfs  0.012 afPond SW23B-P: BRA-SW23B
   Outflow=0.00 cfs  0.000 af

Peak Elev=1,435.87'   Inflow=0.20 cfs  0.013 afPond SW28A-FS: Flow Splitter for SW28A
   Primary=0.20 cfs  0.013 af   Secondary=0.00 cfs  0.000 af   Outflow=0.20 cfs  0.013 af

Peak Elev=1,432.91'  Storage=574 cf   Inflow=0.20 cfs  0.013 afPond SW28A-P: BRA-SW28A
   Outflow=0.00 cfs  0.000 af

Peak Elev=1,412.29'   Inflow=0.34 cfs  0.022 afPond SW28B-FS: Flow Splitter for SW28B
   Primary=0.34 cfs  0.022 af   Secondary=0.00 cfs  0.000 af   Outflow=0.34 cfs  0.022 af

Peak Elev=1,405.07'  Storage=999 cf   Inflow=0.34 cfs  0.023 afPond SW28B-P: BRA-SW28B
   Outflow=0.00 cfs  0.000 af

Peak Elev=1,392.96'   Inflow=0.85 cfs  0.055 afPond SW28C-FS: Flow Splitter for SW28C
   Primary=0.85 cfs  0.055 af   Secondary=0.00 cfs  0.000 af   Outflow=0.85 cfs  0.055 af

Peak Elev=1,388.32'  Storage=2,405 cf   Inflow=0.85 cfs  0.055 afPond SW28C-P: BRA-SW28C
   Outflow=0.00 cfs  0.000 af

Peak Elev=1,444.85'   Inflow=0.25 cfs  0.017 afPond SW31-FS: Flow Splitter for SW31
   Primary=0.25 cfs  0.017 af   Secondary=0.00 cfs  0.000 af   Outflow=0.25 cfs  0.017 af

Peak Elev=1,440.40'  Storage=745 cf   Inflow=0.25 cfs  0.017 afPond SW31-P: BRA-SW31
   Outflow=0.00 cfs  0.000 af

Total Runoff Area = 154.106 ac   Runoff Volume = 1.043 af   Average Runoff Depth = 0.08"
94.10% Pervious = 145.015 ac     5.90% Impervious = 9.091 ac
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Summary for Subcatchment 21: PR DA 21

Runoff = 0.22 cfs @ 13.94 hrs,  Volume= 0.129 af,  Depth= 0.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.695 98 Unconnected pavement, HSG C

10.838 74 >75% Grass cover, Good, HSG C
1.499 71 Meadow, non-grazed, HSG C

11.674 70 Woods, Good, HSG C
0.204 80 Pasture/grassland/range, Good, HSG D
1.601 78 Meadow, non-grazed, HSG D
3.895 77 Woods, Good, HSG D

30.406 74 Weighted Average, UI Adjusted CN = 73
29.711 97.71% Pervious Area

0.695 2.29% Impervious Area
0.695 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.9 150 0.0467 0.28 Sheet Flow, SF
Grass: Short   n= 0.150   P2= 3.75"

31.3 1,500 0.0255 0.80 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

5.9 969 0.0114 2.75 4.13 Channel Flow, Rivulet
Area= 1.5 sf  Perim= 4.0'  r= 0.38'  n= 0.030

0.2 190 0.0239 12.74 64.94 Pipe Channel, RCP_Elliptical  38x24
38.0" x 24.0", R=31.2"  Elliptical  Area= 5.1 sf  Perim= 8.3'  r= 0.61'
n= 0.013  

46.3 2,809 Total
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Subcatchment 21: PR DA 21

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.25
0.24
0.23
0.22
0.21

0.2
0.19
0.18
0.17
0.16
0.15
0.14
0.13
0.12
0.11

0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=30.406 ac
Runoff Volume=0.129 af

Runoff Depth=0.05"
Flow Length=2,809'

Tc=46.3 min
UI Adjusted CN=73

0.22 cfs
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Summary for Subcatchment 21A-1: PR DA 21A-1

Runoff = 0.12 cfs @ 12.04 hrs,  Volume= 0.009 af,  Depth= 0.25"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.242 74 >75% Grass cover, Good, HSG C
0.161 98 Paved roads w/curbs & sewers, HSG C
0.029 89 Gravel Shoulder, HSG C
0.432 84 Weighted Average
0.271 62.73% Pervious Area
0.161 37.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 55 0.0200 1.32 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 150 0.0360 7.97 65.36 Channel Flow, SCF
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 408 0.0200 8.80 10.80 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.011  

1.8 613 Total

Subcatchment 21A-1: PR DA 21A-1
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.432 ac
Runoff Volume=0.009 af

Runoff Depth=0.25"
Flow Length=613'

Tc=1.8 min
CN=84

0.12 cfs
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Summary for Subcatchment 21A-2: PR DA 21A-2

Runoff = 0.32 cfs @ 12.04 hrs,  Volume= 0.022 af,  Depth= 0.31"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.134 74 >75% Grass cover, Good, HSG C
0.081 98 Paved roads w/curbs & sewers, HSG C
0.015 89 Gravel Shoulder, HSG C
0.374 80 >75% Grass cover, Good, HSG D
0.226 98 Paved roads w/curbs & sewers, HSG D
0.041 91 Gravel Shoulder, HSG D
0.871 86 Weighted Average
0.564 64.75% Pervious Area
0.307 35.25% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 55 0.0200 1.32 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 150 0.0360 7.97 65.36 Channel Flow, SCF
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 408 0.0200 8.80 10.80 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.011  

1.8 613 Total
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Subcatchment 21A-2: PR DA 21A-2
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.871 ac
Runoff Volume=0.022 af

Runoff Depth=0.31"
Flow Length=613'

Tc=1.8 min
CN=86

0.32 cfs
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Summary for Subcatchment 21B-1: PR DA 21B-1

Runoff = 0.12 cfs @ 12.04 hrs,  Volume= 0.009 af,  Depth= 0.25"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.232 74 >75% Grass cover, Good, HSG C
0.166 98 Paved roads w/curbs & sewers, HSG C

* 0.030 89 Gravel Shoulder, HSG C
0.428 84 Weighted Average
0.262 61.21% Pervious Area
0.166 38.79% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 45 0.0200 1.27 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.4 160 0.0300 7.28 59.66 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.7 320 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.7 525 Total

Subcatchment 21B-1: PR DA 21B-1
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.428 ac
Runoff Volume=0.009 af

Runoff Depth=0.25"
Flow Length=525'

Tc=1.7 min
CN=84

0.12 cfs
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Summary for Subcatchment 21B-2: PR DA 21B-2

Runoff = 0.31 cfs @ 12.03 hrs,  Volume= 0.021 af,  Depth= 0.31"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.011 70 Woods, Good, HSG C
0.148 74 >75% Grass cover, Good, HSG C
0.097 98 Paved roads w/curbs & sewers, HSG C

* 0.018 89 Gravel Shoulder, HSG C
0.012 77 Woods, Good, HSG D
0.309 80 >75% Grass cover, Good, HSG D
0.209 98 Paved roads w/curbs & sewers, HSG D
0.038 91 Gravel roads, HSG D
0.842 86 Weighted Average
0.536 63.66% Pervious Area
0.306 36.34% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 45 0.0200 1.27 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.4 160 0.0300 7.28 59.66 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.7 320 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.7 525 Total



Type III 24-hr  90% Storm Rainfall=1.20"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 407HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Subcatchment 21B-2: PR DA 21B-2
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.842 ac
Runoff Volume=0.021 af

Runoff Depth=0.31"
Flow Length=525'

Tc=1.7 min
CN=86

0.31 cfs
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Summary for Subcatchment 21C: PR DA 21C

Runoff = 0.28 cfs @ 14.38 hrs,  Volume= 0.167 af,  Depth= 0.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.541 98 Unconnected pavement, HSG C

31.045 74 >75% Grass cover, Good, HSG C
0.010 74 Pasture/grassland/range, Good, HSG C
0.136 71 Meadow, non-grazed, HSG C
7.568 70 Woods, Good, HSG C

39.300 74 Weighted Average, UI Adjusted CN = 73
38.759 98.62% Pervious Area

0.541 1.38% Impervious Area
0.541 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.5 150 0.0200 0.20 Sheet Flow, SF

Grass: Short   n= 0.150   P2= 3.75"
55.7 2,976 0.0317 0.89 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
0.3 215 0.0326 12.85 42.18 Pipe Channel, RCP_Elliptical  30x19

30.0" x 19.0", R=33.5"  Elliptical  Area= 3.3 sf  Perim= 6.7'  r= 0.49'
n= 0.013  

68.5 3,341 Total



Type III 24-hr  90% Storm Rainfall=1.20"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 409HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Subcatchment 21C: PR DA 21C
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=39.300 ac
Runoff Volume=0.167 af

Runoff Depth=0.05"
Flow Length=3,341'

Tc=68.5 min
UI Adjusted CN=73

0.28 cfs



Type III 24-hr  90% Storm Rainfall=1.20"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 410HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment 21D: PR DA 21D

Runoff = 0.04 cfs @ 14.18 hrs,  Volume= 0.026 af,  Depth= 0.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.065 65 Brush, Good, HSG C
0.260 74 >75% Grass cover, Good, HSG C
3.187 71 Meadow, non-grazed, HSG C
3.137 70 Woods, Good, HSG C
0.004 73 Brush, Good, HSG D
0.631 78 Meadow, non-grazed, HSG D
0.322 77 Woods, Good, HSG D
0.026 80 >75% Grass cover, Good, HSG D
7.632 72 Weighted Average
7.632 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.3 150 0.0300 0.11 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
19.1 868 0.0230 0.76 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
42.4 1,018 Total

Subcatchment 21D: PR DA 21D
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=7.632 ac
Runoff Volume=0.026 af

Runoff Depth=0.04"
Flow Length=1,018'

Tc=42.4 min
CN=72

0.04 cfs
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Summary for Subcatchment 21E-1: PR DA 21E-1

Runoff = 0.10 cfs @ 12.06 hrs,  Volume= 0.008 af,  Depth= 0.22"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.007 70 Woods, Good, HSG C
0.265 74 >75% Grass cover, Good, HSG C
0.151 98 Paved roads w/curbs & sewers, HSG C

* 0.027 89 Gravel Shoulder, HSG C
0.450 83 Weighted Average
0.299 66.44% Pervious Area
0.151 33.56% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 150 0.0200 1.61 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.2 142 0.0600 10.29 84.37 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 340 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.5 632 Total

Subcatchment 21E-1: PR DA 21E-1

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.11
0.105

0.1
0.095

0.09
0.085

0.08
0.075

0.07
0.065

0.06
0.055

0.05
0.045

0.04
0.035

0.03
0.025

0.02
0.015

0.01
0.005

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.450 ac
Runoff Volume=0.008 af

Runoff Depth=0.22"
Flow Length=632'

Tc=2.5 min
CN=83

0.10 cfs
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Summary for Subcatchment 21E-2: PR DA 21E-2

Runoff = 0.08 cfs @ 12.06 hrs,  Volume= 0.006 af,  Depth= 0.22"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.005 70 Woods, Good, HSG C
0.197 74 >75% Grass cover, Good, HSG C
0.112 98 Paved roads w/curbs & sewers, HSG C

* 0.020 89 Gravel Shoulder, HSG C
0.334 83 Weighted Average
0.222 66.47% Pervious Area
0.112 33.53% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 150 0.0200 1.61 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.2 142 0.0600 10.29 84.37 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 340 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.5 632 Total

Subcatchment 21E-2: PR DA 21E-2

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.334 ac
Runoff Volume=0.006 af

Runoff Depth=0.22"
Flow Length=632'

Tc=2.5 min
CN=83

0.08 cfs
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Summary for Subcatchment 21E-3: PR DA 21E-3

Runoff = 0.10 cfs @ 12.06 hrs,  Volume= 0.008 af,  Depth= 0.22"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.006 70 Woods, Good, HSG C
0.263 74 >75% Grass cover, Good, HSG C
0.150 98 Paved roads w/curbs & sewers, HSG C

* 0.027 89 Gravel Shoulder, HSG C
0.446 83 Weighted Average
0.296 66.37% Pervious Area
0.150 33.63% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 150 0.0200 1.61 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.2 142 0.0600 10.29 84.37 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 340 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.5 632 Total

Subcatchment 21E-3: PR DA 21E-3

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.11

0.105
0.1

0.095
0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025

0.02
0.015

0.01
0.005

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.446 ac
Runoff Volume=0.008 af

Runoff Depth=0.22"
Flow Length=632'

Tc=2.5 min
CN=83

0.10 cfs
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Summary for Subcatchment 21F-1: PR DA 21F-1

Runoff = 0.10 cfs @ 12.05 hrs,  Volume= 0.008 af,  Depth= 0.25"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.004 70 Woods, Good, HSG C
0.207 74 >75% Grass cover, Good, HSG C
0.146 98 Paved roads w/curbs & sewers, HSG C

* 0.027 89 Gravel Shoulder, HSG C
0.384 84 Weighted Average
0.238 61.98% Pervious Area
0.146 38.02% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 150 0.0200 1.61 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.2 142 0.0600 10.29 84.37 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 340 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.5 632 Total

Subcatchment 21F-1: PR DA 21F-1

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.115
0.11

0.105
0.1

0.095
0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025
0.02

0.015
0.01

0.005
0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.384 ac
Runoff Volume=0.008 af

Runoff Depth=0.25"
Flow Length=632'

Tc=2.5 min
CN=84

0.10 cfs
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Summary for Subcatchment 21F-2: PR DA 21F-2

Runoff = 0.08 cfs @ 12.05 hrs,  Volume= 0.006 af,  Depth= 0.25"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.003 70 Woods, Good, HSG C
0.153 74 >75% Grass cover, Good, HSG C
0.108 98 Paved roads w/curbs & sewers, HSG C

* 0.020 89 Gravel Shoulder, HSG C
0.284 84 Weighted Average
0.176 61.97% Pervious Area
0.108 38.03% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 150 0.0200 1.61 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.2 142 0.0600 10.29 84.37 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 340 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.5 632 Total

Subcatchment 21F-2: PR DA 21F-2

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.284 ac
Runoff Volume=0.006 af

Runoff Depth=0.25"
Flow Length=632'

Tc=2.5 min
CN=84

0.08 cfs
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Summary for Subcatchment 21F-3: PR DA 21F-3

Runoff = 0.10 cfs @ 12.05 hrs,  Volume= 0.008 af,  Depth= 0.25"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.004 70 Woods, Good, HSG C
0.205 74 >75% Grass cover, Good, HSG C
0.145 98 Paved roads w/curbs & sewers, HSG C

* 0.026 89 Gravel Shoulder, HSG C
0.380 84 Weighted Average
0.235 61.84% Pervious Area
0.145 38.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 150 0.0200 1.61 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.2 142 0.0600 10.29 84.37 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 340 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.5 632 Total

Subcatchment 21F-3: PR DA 21F-3

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.11
0.105

0.1
0.095

0.09
0.085

0.08
0.075

0.07
0.065

0.06
0.055

0.05
0.045

0.04
0.035

0.03
0.025

0.02
0.015

0.01
0.005

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.380 ac
Runoff Volume=0.008 af

Runoff Depth=0.25"
Flow Length=632'

Tc=2.5 min
CN=84

0.10 cfs
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Summary for Subcatchment 21G: PR DA 21G

Runoff = 0.09 cfs @ 12.04 hrs,  Volume= 0.007 af,  Depth= 0.25"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.187 74 >75% Grass cover, Good, HSG C
0.145 98 Paved roads w/curbs & sewers, HSG C
0.332 84 Weighted Average
0.187 56.33% Pervious Area
0.145 43.67% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 85 0.0100 1.09 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 93 0.0500 4.54 Shallow Concentrated Flow, SC
Paved   Kv= 20.3 fps

0.2 62 0.0200 5.94 48.71 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.2 100 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.0 340 Total

Subcatchment 21G: PR DA 21G

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.1

0.095

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.332 ac
Runoff Volume=0.007 af

Runoff Depth=0.25"
Flow Length=340'

Tc=2.0 min
CN=84

0.09 cfs
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Summary for Subcatchment 21H: PR DA 21H

Runoff = 0.08 cfs @ 12.04 hrs,  Volume= 0.006 af,  Depth= 0.27"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.138 74 >75% Grass cover, Good, HSG C
0.118 98 Paved roads w/curbs & sewers, HSG C
0.256 85 Weighted Average
0.138 53.91% Pervious Area
0.118 46.09% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 85 0.0100 1.09 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 93 0.0500 4.54 Shallow Concentrated Flow, SC
Paved   Kv= 20.3 fps

0.2 62 0.0200 5.94 48.71 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.4 194 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.2 434 Total

Subcatchment 21H: PR DA 21H

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.256 ac
Runoff Volume=0.006 af

Runoff Depth=0.27"
Flow Length=434'

Tc=2.2 min
CN=85

0.08 cfs
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Summary for Subcatchment 23: PR DA 23

Runoff = 0.02 cfs @ 15.25 hrs,  Volume= 0.015 af,  Depth= 0.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.415 65 Brush, Good, HSG C
0.170 74 >75% Grass cover, Good, HSG C
5.901 70 Woods, Good, HSG C
0.009 73 Brush, Good, HSG D
0.473 77 Woods, Good, HSG D
6.968 70 Weighted Average
6.968 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
21.5 150 0.0367 0.12 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
8.8 650 0.0600 1.22 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
30.3 800 Total

Subcatchment 23: PR DA 23

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.026
0.025
0.024
0.023
0.022
0.021

0.02
0.019
0.018
0.017
0.016
0.015
0.014
0.013
0.012
0.011

0.01
0.009
0.008
0.007
0.006
0.005
0.004
0.003
0.002
0.001

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=6.968 ac
Runoff Volume=0.015 af

Runoff Depth=0.03"
Flow Length=800'

Tc=30.3 min
CN=70

0.02 cfs
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Summary for Subcatchment 23A-1: PR DA 23A-1

Runoff = 0.12 cfs @ 12.05 hrs,  Volume= 0.012 af,  Depth= 0.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.562 74 >75% Grass cover, Good, HSG C
0.201 98 Paved roads w/curbs & sewers, HSG C
0.043 89 Gravel Shoulder, HSG C
0.806 81 Weighted Average
0.605 75.06% Pervious Area
0.201 24.94% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 62 0.0200 1.35 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

1.0 362 0.0190 5.79 47.48 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.8 424 Total

Subcatchment 23A-1: PR DA 23A-1

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.806 ac
Runoff Volume=0.012 af

Runoff Depth=0.17"
Flow Length=424'

Tc=1.8 min
CN=81

0.12 cfs



Type III 24-hr  90% Storm Rainfall=1.20"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 421HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment 23A-2: PR DA 23A-2

Runoff = 0.03 cfs @ 12.25 hrs,  Volume= 0.006 af,  Depth= 0.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.593 74 >75% Grass cover, Good, HSG C
0.085 98 Paved roads w/curbs & sewers, HSG C
0.018 89 Gravel Shoulder, HSG C
0.696 77 Weighted Average
0.611 87.79% Pervious Area
0.085 12.21% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 62 0.0200 1.35 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

1.0 362 0.0190 5.79 47.48 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.8 424 Total

Subcatchment 23A-2: PR DA 23A-2

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.034

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.696 ac
Runoff Volume=0.006 af

Runoff Depth=0.10"
Flow Length=424'

Tc=1.8 min
CN=77

0.03 cfs
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Summary for Subcatchment 23B-1: PR DA 23B-1

Runoff = 0.09 cfs @ 12.05 hrs,  Volume= 0.008 af,  Depth= 0.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.005 70 Woods, Good, HSG C
0.392 74 >75% Grass cover, Good, HSG C
0.148 98 Paved roads w/curbs & sewers, HSG C
0.027 89 Gravel Shoulder, HSG C
0.572 81 Weighted Average
0.424 74.13% Pervious Area
0.148 25.87% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 60 0.0200 1.34 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.8 274 0.0190 5.79 47.48 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.5 334 Total

Subcatchment 23B-1: PR DA 23B-1

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.095

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.572 ac
Runoff Volume=0.008 af

Runoff Depth=0.17"
Flow Length=334'

Tc=1.5 min
CN=81

0.09 cfs
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Summary for Subcatchment 23B-2: PR DA 23B-2

Runoff = 0.10 cfs @ 12.05 hrs,  Volume= 0.009 af,  Depth= 0.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.005 70 Woods, Good, HSG C
0.432 74 >75% Grass cover, Good, HSG C
0.163 98 Paved roads w/curbs & sewers, HSG C
0.029 89 Gravel Shoulder, HSG C
0.629 81 Weighted Average
0.466 74.09% Pervious Area
0.163 25.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 60 0.0200 1.34 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.8 274 0.0190 5.79 47.48 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.5 334 Total

Subcatchment 23B-2: PR DA 23B-2

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.105
0.1

0.095

0.09
0.085

0.08

0.075
0.07

0.065
0.06

0.055

0.05
0.045

0.04

0.035
0.03

0.025
0.02

0.015

0.01
0.005

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.629 ac
Runoff Volume=0.009 af

Runoff Depth=0.17"
Flow Length=334'

Tc=1.5 min
CN=81

0.10 cfs
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Summary for Subcatchment 23C: PR DA 23C

Runoff = 0.10 cfs @ 12.72 hrs,  Volume= 0.028 af,  Depth= 0.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
3.325 77 Woods, Good, HSG D
3.325 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
25.8 150 0.0233 0.10 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
6.3 380 0.0400 1.00 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
0.5 165 0.0200 5.94 48.71 Channel Flow, DITCH

Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030
0.3 125 0.0200 7.44 9.14 Pipe Channel, Pipe Crossing

15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

32.9 820 Total

Subcatchment 23C: PR DA 23C

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.115
0.11

0.105
0.1

0.095
0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025
0.02

0.015
0.01

0.005
0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=3.325 ac
Runoff Volume=0.028 af

Runoff Depth=0.10"
Flow Length=820'

Tc=32.9 min
CN=77

0.10 cfs
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Summary for Subcatchment 23F: PR DA 23F

Runoff = 0.08 cfs @ 12.03 hrs,  Volume= 0.005 af,  Depth= 0.31"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.099 74 >75% Grass cover, Good, HSG C
0.098 98 Paved roads w/curbs & sewers, HSG C

* 0.009 89 Gravel Shoulder, HSG C
0.206 86 Weighted Average
0.108 52.43% Pervious Area
0.098 47.57% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 50 0.0100 0.98 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.75"

0.9 334 0.0200 5.94 48.71 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.7 384 Total

Subcatchment 23F: PR DA 23F

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.206 ac
Runoff Volume=0.005 af

Runoff Depth=0.31"
Flow Length=384'

Tc=1.7 min
CN=86

0.08 cfs
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Summary for Subcatchment 23G: PR DA 23G

Runoff = 0.07 cfs @ 12.04 hrs,  Volume= 0.006 af,  Depth= 0.25"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.146 74 >75% Grass cover, Good, HSG C
0.107 98 Paved roads w/curbs & sewers, HSG C

* 0.019 89 Gravel Shoulder, HSG C
0.272 84 Weighted Average
0.165 60.66% Pervious Area
0.107 39.34% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 64 0.0100 1.03 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.5 182 0.0200 5.94 48.71 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.3 131 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.8 377 Total

Subcatchment 23G: PR DA 23G

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.272 ac
Runoff Volume=0.006 af

Runoff Depth=0.25"
Flow Length=377'

Tc=1.8 min
CN=84

0.07 cfs
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Summary for Subcatchment 23H: PR DA 23H

Runoff = 0.08 cfs @ 12.05 hrs,  Volume= 0.006 af,  Depth= 0.25"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.177 74 >75% Grass cover, Good, HSG C
0.110 98 Paved roads w/curbs & sewers, HSG C

* 0.020 89 Gravel Shoulder, HSG C
0.307 84 Weighted Average
0.197 64.17% Pervious Area
0.110 35.83% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 83 0.0100 1.09 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.4 135 0.0200 5.94 48.71 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.5 240 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.2 458 Total

Subcatchment 23H: PR DA 23H

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.307 ac
Runoff Volume=0.006 af

Runoff Depth=0.25"
Flow Length=458'

Tc=2.2 min
CN=84

0.08 cfs
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Summary for Subcatchment 23P: PR DA 23P

Runoff = 0.01 cfs @ 12.42 hrs,  Volume= 0.003 af,  Depth= 0.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.508 74 >75% Grass cover, Good, HSG C
0.508 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 23P: PR DA 23P

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.009

0.009

0.008

0.008

0.007

0.007

0.006

0.006

0.005

0.005

0.004

0.004

0.003

0.003

0.002

0.002

0.001

0.001

0.000

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.508 ac
Runoff Volume=0.003 af

Runoff Depth=0.06"
Tc=6.0 min

CN=74

0.01 cfs
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Summary for Subcatchment 24: PR DA 24

Runoff = 0.06 cfs @ 13.02 hrs,  Volume= 0.035 af,  Depth= 0.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
4.719 70 Woods, Good, HSG C
0.090 96 Gravel surface, HSG D
3.336 77 Woods, Good, HSG D
8.145 73 Weighted Average
8.145 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
18.5 150 0.0533 0.13 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
7.6 587 0.0665 1.29 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
26.1 737 Total

Subcatchment 24: PR DA 24

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=8.145 ac
Runoff Volume=0.035 af

Runoff Depth=0.05"
Flow Length=737'

Tc=26.1 min
CN=73

0.06 cfs
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Summary for Subcatchment 24A-1: PR DA 24A-1

Runoff = 0.09 cfs @ 12.05 hrs,  Volume= 0.009 af,  Depth= 0.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.003 70 Woods, Good, HSG C
0.411 74 >75% Grass cover, Good, HSG C
0.153 98 Paved roads w/curbs & sewers, HSG C
0.028 89 Gravel roads, HSG C
0.595 81 Weighted Average
0.442 74.29% Pervious Area
0.153 25.71% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 86 0.0200 1.44 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 164 0.0525 9.62 78.92 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.3 312 0.0200 16.83 238.79 Pipe Channel, SW
51.0"  Round  Area= 14.2 sf  Perim= 13.4'  r= 1.06'
n= 0.013  

1.6 562 Total

Subcatchment 24A-1: PR DA 24A-1

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.1

0.095

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.595 ac
Runoff Volume=0.009 af

Runoff Depth=0.17"
Flow Length=562'

Tc=1.6 min
CN=81

0.09 cfs
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Summary for Subcatchment 24A-2: PR DA 24A-2

Runoff = 0.14 cfs @ 12.03 hrs,  Volume= 0.010 af,  Depth= 0.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.053 74 >75% Grass cover, Good, HSG C
0.020 98 Paved roads w/curbs & sewers, HSG C
0.004 89 Gravel roads, HSG C
0.053 96 Gravel surface, HSG D
0.001 77 Woods, Good, HSG D
0.119 80 >75% Grass cover, Good, HSG D
0.075 98 Paved roads w/curbs & sewers, HSG D
0.014 91 Gravel Shoulder, HSG D
0.339 87 Weighted Average
0.244 71.98% Pervious Area
0.095 28.02% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 86 0.0200 1.44 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 164 0.0525 9.62 78.92 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.3 312 0.0200 16.83 238.79 Pipe Channel, SW
51.0"  Round  Area= 14.2 sf  Perim= 13.4'  r= 1.06'
n= 0.013  

1.6 562 Total
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Subcatchment 24A-2: PR DA 24A-2

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.339 ac
Runoff Volume=0.010 af

Runoff Depth=0.34"
Flow Length=562'

Tc=1.6 min
CN=87

0.14 cfs
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Summary for Subcatchment 24A-3: PR DA 24A-3

Runoff = 0.46 cfs @ 12.03 hrs,  Volume= 0.028 af,  Depth= 0.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.282 96 Gravel surface, HSG D
0.028 77 Woods, Good, HSG D
0.026 80 >75% Grass cover, Good, HSG D
0.136 98 Paved roads w/curbs & sewers, HSG D
0.025 91 Gravel Shoulder, HSG D
0.497 94 Weighted Average
0.361 72.64% Pervious Area
0.136 27.36% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 86 0.0200 1.44 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 164 0.0525 9.62 78.92 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.3 312 0.0200 16.83 238.79 Pipe Channel, SW
51.0"  Round  Area= 14.2 sf  Perim= 13.4'  r= 1.06'
n= 0.013  

1.6 562 Total
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Subcatchment 24A-3: PR DA 24A-3

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.5
0.48
0.46
0.44
0.42

0.4
0.38
0.36
0.34
0.32

0.3
0.28
0.26
0.24
0.22

0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.497 ac
Runoff Volume=0.028 af

Runoff Depth=0.67"
Flow Length=562'

Tc=1.6 min
CN=94

0.46 cfs
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Summary for Subcatchment 24A-4: PR DA 24A-4

Runoff = 0.13 cfs @ 12.04 hrs,  Volume= 0.011 af,  Depth= 0.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.001 70 Woods, Good, HSG C
0.127 74 >75% Grass cover, Good, HSG C
0.017 98 Paved roads w/curbs & sewers, HSG C
0.003 89 Gravel roads, HSG C
0.005 96 Gravel surface, HSG D
0.222 77 Woods, Good, HSG D
0.193 80 >75% Grass cover, Good, HSG D
0.115 98 Paved roads w/curbs & sewers, HSG D
0.021 91 Gravel Shoulder, HSG D
0.704 82 Weighted Average
0.572 81.25% Pervious Area
0.132 18.75% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 86 0.0200 1.44 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 164 0.0525 9.62 78.92 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.3 312 0.0200 16.83 238.79 Pipe Channel, SW
51.0"  Round  Area= 14.2 sf  Perim= 13.4'  r= 1.06'
n= 0.013  

1.6 562 Total
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Subcatchment 24A-4: PR DA 24A-4

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100
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w
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0.15

0.14

0.13
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0.11

0.1
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0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.704 ac
Runoff Volume=0.011 af

Runoff Depth=0.20"
Flow Length=562'

Tc=1.6 min
CN=82

0.13 cfs
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Summary for Subcatchment 24B-1: PR DA 24B-1

Runoff = 0.10 cfs @ 12.07 hrs,  Volume= 0.009 af,  Depth= 0.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.001 70 Woods, Good, HSG C
0.455 74 >75% Grass cover, Good, HSG C
0.165 98 Paved roads w/curbs & sewers, HSG C
0.030 89 Gravel Shoulder, HSG C
0.651 81 Weighted Average
0.486 74.65% Pervious Area
0.165 25.35% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 100 0.0100 1.13 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 137 0.0384 8.23 67.50 Channel Flow, DITVH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 343 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.6 580 Total

Subcatchment 24B-1: PR DA 24B-1

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100
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w
  (

cf
s)

0.105
0.1

0.095
0.09

0.085
0.08

0.075
0.07

0.065

0.06
0.055

0.05
0.045

0.04
0.035

0.03
0.025

0.02
0.015

0.01
0.005

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.651 ac
Runoff Volume=0.009 af

Runoff Depth=0.17"
Flow Length=580'

Tc=2.6 min
CN=81

0.10 cfs
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Summary for Subcatchment 24B-2: PR DA 24B-2

Runoff = 0.13 cfs @ 12.05 hrs,  Volume= 0.010 af,  Depth= 0.27"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.001 70 Woods, Good, HSG C
0.114 74 >75% Grass cover, Good, HSG C
0.038 98 Paved roads w/curbs & sewers, HSG C
0.007 89 Gravel Shoulder, HSG C
0.065 96 Gravel surface, HSG D
0.006 77 Woods, Good, HSG D
0.129 80 >75% Grass cover, Good, HSG D
0.061 98 Paved roads w/curbs & sewers, HSG D
0.011 91 Gravel Shoulder, HSG D
0.432 85 Weighted Average
0.333 77.08% Pervious Area
0.099 22.92% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 100 0.0100 1.13 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 137 0.0384 8.23 67.50 Channel Flow, DITVH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 343 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.6 580 Total
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Subcatchment 24B-2: PR DA 24B-2

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.432 ac
Runoff Volume=0.010 af

Runoff Depth=0.27"
Flow Length=580'

Tc=2.6 min
CN=85

0.13 cfs
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Summary for Subcatchment 24B-3: PR DA 24B-3

Runoff = 0.31 cfs @ 12.04 hrs,  Volume= 0.020 af,  Depth= 0.50"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.003 70 Woods, Good, HSG C
0.106 74 >75% Grass cover, Good, HSG C
0.105 98 Paved roads w/curbs & sewers, HSG C
0.019 89 Gravel Shoulder, HSG C
0.231 96 Gravel surface, HSG D
0.464 91 Weighted Average
0.359 77.37% Pervious Area
0.105 22.63% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 100 0.0100 1.13 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 137 0.0384 8.23 67.50 Channel Flow, DITVH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 343 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.6 580 Total
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Subcatchment 24B-3: PR DA 24B-3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.464 ac
Runoff Volume=0.020 af

Runoff Depth=0.50"
Flow Length=580'

Tc=2.6 min
CN=91

0.31 cfs
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Summary for Subcatchment 24B-4: PR DA 24B-4

Runoff = 0.14 cfs @ 12.07 hrs,  Volume= 0.014 af,  Depth= 0.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.007 70 Woods, Good, HSG C
0.480 74 >75% Grass cover, Good, HSG C
0.126 98 Paved roads w/curbs & sewers, HSG C
0.023 89 Gravel Shoulder, HSG C
0.011 96 Gravel surface, HSG D
0.003 77 Woods, Good, HSG D
0.231 80 >75% Grass cover, Good, HSG D
0.063 98 Paved roads w/curbs & sewers, HSG D
0.011 91 Gravel Shoulder, HSG D
0.955 81 Weighted Average
0.766 80.21% Pervious Area
0.189 19.79% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 100 0.0100 1.13 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 137 0.0384 8.23 67.50 Channel Flow, DITVH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 343 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.6 580 Total
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Subcatchment 24B-4: PR DA 24B-4

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.955 ac
Runoff Volume=0.014 af

Runoff Depth=0.17"
Flow Length=580'

Tc=2.6 min
CN=81

0.14 cfs
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Summary for Subcatchment 24C: PR DA 24C

Runoff = 0.03 cfs @ 14.96 hrs,  Volume= 0.019 af,  Depth= 0.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
6.012 70 Woods, Good, HSG C
0.002 96 Gravel surface, HSG D
0.942 77 Woods, Good, HSG D
6.956 71 Weighted Average
6.956 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.3 150 0.0270 0.10 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
8.3 550 0.0490 1.11 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
32.6 700 Total

Subcatchment 24C: PR DA 24C

Runoff

Hydrograph
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=6.956 ac
Runoff Volume=0.019 af

Runoff Depth=0.03"
Flow Length=700'

Tc=32.6 min
CN=71

0.03 cfs
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Summary for Subcatchment 24P: 24P

Runoff = 0.04 cfs @ 12.32 hrs,  Volume= 0.007 af,  Depth= 0.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.007 70 Woods, Good, HSG C
0.841 77 Woods, Good, HSG D
0.848 77 Weighted Average
0.848 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, Direct

Subcatchment 24P: 24P

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.848 ac
Runoff Volume=0.007 af

Runoff Depth=0.10"
Tc=6.0 min

CN=77

0.04 cfs
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Summary for Subcatchment 25: PR DA 25

Runoff = 0.03 cfs @ 13.00 hrs,  Volume= 0.017 af,  Depth= 0.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
2.432 70 Woods, Good, HSG C
1.473 77 Woods, Good, HSG D
3.905 73 Weighted Average
3.905 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.8 100 0.0200 0.08 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
5.2 246 0.0244 0.78 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
0.5 145 0.0140 4.97 40.76 Channel Flow, DITCH

Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030
25.5 491 Total

Subcatchment 25: PR DA 25

Runoff
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=3.905 ac
Runoff Volume=0.017 af

Runoff Depth=0.05"
Flow Length=491'

Tc=25.5 min
CN=73

0.03 cfs
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Summary for Subcatchment 25A-1: PR DA 25A-1

Runoff = 0.11 cfs @ 12.07 hrs,  Volume= 0.013 af,  Depth= 0.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.303 70 Woods, Good, HSG C
0.562 74 >75% Grass cover, Good, HSG C
0.281 98 Paved roads w/curbs & sewers, HSG C
0.045 89 Gravel Shoulder, HSG C
0.008 77 Woods, Good, HSG D
1.199 79 Weighted Average
0.918 76.56% Pervious Area
0.281 23.44% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 65 0.0200 1.37 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.9 268 0.0140 4.97 40.76 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.7 333 Total

Subcatchment 25A-1: PR DA 25A-1

Runoff

Hydrograph
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=1.199 ac
Runoff Volume=0.013 af

Runoff Depth=0.13"
Flow Length=333'

Tc=1.7 min
CN=79

0.11 cfs
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Summary for Subcatchment 25A-2: PR DA 25A-2

Runoff = 0.11 cfs @ 12.05 hrs,  Volume= 0.010 af,  Depth= 0.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.177 70 Woods, Good, HSG C
0.258 74 >75% Grass cover, Good, HSG C
0.219 98 Paved roads w/curbs & sewers, HSG C
0.029 89 Gravel Shoulder, HSG C
0.683 81 Weighted Average
0.464 67.94% Pervious Area
0.219 32.06% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 65 0.0200 1.37 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.9 268 0.0140 4.97 40.76 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.7 333 Total

Subcatchment 25A-2: PR DA 25A-2

Runoff

Hydrograph
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.683 ac
Runoff Volume=0.010 af

Runoff Depth=0.17"
Flow Length=333'

Tc=1.7 min
CN=81

0.11 cfs
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Summary for Subcatchment 25B-1: PR DA 25B-1

Runoff = 0.15 cfs @ 12.06 hrs,  Volume= 0.016 af,  Depth= 0.15"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.922 74 >75% Grass cover, Good, HSG C
0.262 98 Paved roads w/curbs & sewers, HSG C
0.048 89 Gravel Shoulder, HSG C
1.232 80 Weighted Average
0.970 78.73% Pervious Area
0.262 21.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.8 237 0.0127 4.73 38.82 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.9 337 Total

Subcatchment 25B-1: PR DA 25B-1

Runoff

Hydrograph
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=1.232 ac
Runoff Volume=0.016 af

Runoff Depth=0.15"
Flow Length=337'

Tc=1.9 min
CN=80

0.15 cfs
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Summary for Subcatchment 25B-2: PR DA 25B-2

Runoff = 0.09 cfs @ 12.06 hrs,  Volume= 0.009 af,  Depth= 0.15"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.538 74 >75% Grass cover, Good, HSG C
0.171 98 Paved roads w/curbs & sewers, HSG C
0.031 89 Gravel Shoulder, HSG C
0.740 80 Weighted Average
0.569 76.89% Pervious Area
0.171 23.11% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.8 237 0.0127 4.73 38.82 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.9 337 Total

Subcatchment 25B-2: PR DA 25B-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.740 ac
Runoff Volume=0.009 af

Runoff Depth=0.15"
Flow Length=337'

Tc=1.9 min
CN=80

0.09 cfs
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Summary for Subcatchment 25C: PR DA 25C

Runoff = 0.01 cfs @ 15.05 hrs,  Volume= 0.007 af,  Depth= 0.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.023 71 Meadow, non-grazed, HSG C
3.126 70 Woods, Good, HSG C
0.013 78 Meadow, non-grazed, HSG D
0.121 77 Woods, Good, HSG D
3.283 70 Weighted Average
3.283 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 100 0.0400 0.11 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
1.7 100 0.0400 1.00 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
16.7 200 Total

Subcatchment 25C: PR DA 25C

Runoff
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=3.283 ac
Runoff Volume=0.007 af

Runoff Depth=0.03"
Flow Length=200'

Slope=0.0400 '/'
Tc=16.7 min

CN=70

0.01 cfs
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Summary for Subcatchment 25D: PR DA 25D

Runoff = 0.01 cfs @ 14.75 hrs,  Volume= 0.005 af,  Depth= 0.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.543 71 Meadow, non-grazed, HSG C
1.095 70 Woods, Good, HSG C
0.093 78 Meadow, non-grazed, HSG D
0.003 77 Woods, Good, HSG D
1.734 71 Weighted Average
1.734 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 100 0.0400 0.11 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
2.4 125 0.0300 0.87 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
17.4 225 Total

Subcatchment 25D: PR DA 25D

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=1.734 ac
Runoff Volume=0.005 af

Runoff Depth=0.03"
Flow Length=225'

Tc=17.4 min
CN=71

0.01 cfs



Type III 24-hr  90% Storm Rainfall=1.20"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 453HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment 26: PR DA 26

Runoff = 0.03 cfs @ 13.97 hrs,  Volume= 0.017 af,  Depth= 0.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.005 71 Meadow, non-grazed, HSG C
2.022 70 Woods, Good, HSG C
2.013 77 Woods, Good, HSG D
4.040 73 Weighted Average
4.040 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
36.2 150 0.0100 0.07 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
13.1 770 0.0384 0.98 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
49.3 920 Total

Subcatchment 26: PR DA 26

Runoff

Hydrograph
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=4.040 ac
Runoff Volume=0.017 af

Runoff Depth=0.05"
Flow Length=920'

Tc=49.3 min
CN=73

0.03 cfs
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Summary for Subcatchment 26A-1: PR DA 26A-1

Runoff = 0.05 cfs @ 12.08 hrs,  Volume= 0.005 af,  Depth= 0.15"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (sf) CN Description
4,879 70 Woods, Good, HSG C
7,312 74 >75% Grass cover, Good, HSG C
4,885 98 Paved roads w/curbs & sewers, HSG C

* 915 89 Gravel Shoulder, HSG C
17,991 80 Weighted Average
13,106 72.85% Pervious Area

4,885 27.15% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 128 0.0345 7.80 63.98 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.3 572 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.7 800 Total

Subcatchment 26A-1: PR DA 26A-1

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=17,991 sf
Runoff Volume=0.005 af

Runoff Depth=0.15"
Flow Length=800'

Tc=2.7 min
CN=80

0.05 cfs
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Summary for Subcatchment 26A-2: PR DA 26A-2

Runoff = 0.06 cfs @ 12.08 hrs,  Volume= 0.007 af,  Depth= 0.15"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.146 70 Woods, Good, HSG C
0.222 74 >75% Grass cover, Good, HSG C
0.140 98 Paved roads w/curbs & sewers, HSG C

* 0.027 89 Gravel Shoulder, HSG C
0.535 80 Weighted Average
0.395 73.83% Pervious Area
0.140 26.17% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 128 0.0345 7.80 63.98 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.3 572 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.7 800 Total

Subcatchment 26A-2: PR DA 26A-2

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.535 ac
Runoff Volume=0.007 af

Runoff Depth=0.15"
Flow Length=800'

Tc=2.7 min
CN=80

0.06 cfs
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Summary for Subcatchment 26A-3: PR DA 26A-3

Runoff = 0.14 cfs @ 12.04 hrs,  Volume= 0.009 af,  Depth= 0.89"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.005 74 >75% Grass cover, Good, HSG C
0.111 98 Paved roads w/curbs & sewers, HSG C

* 0.003 89 Gravel Shoulder, HSG C
0.119 97 Weighted Average
0.008 6.72% Pervious Area
0.111 93.28% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 128 0.0345 7.80 63.98 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.3 572 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.7 800 Total

Subcatchment 26A-3: PR DA 26A-3

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.119 ac
Runoff Volume=0.009 af

Runoff Depth=0.89"
Flow Length=800'

Tc=2.7 min
CN=97

0.14 cfs
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Summary for Subcatchment 26B-1: PR DA 26B-1

Runoff = 0.06 cfs @ 12.06 hrs,  Volume= 0.006 af,  Depth= 0.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.228 74 >75% Grass cover, Good, HSG C
0.098 98 Paved roads w/curbs & sewers, HSG C

* 0.019 89 Gravel Shoulder, HSG C
0.345 82 Weighted Average
0.247 71.59% Pervious Area
0.098 28.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 128 0.0345 7.80 63.98 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.3 572 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.7 800 Total

Subcatchment 26B-1: PR DA 26B-1

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.345 ac
Runoff Volume=0.006 af

Runoff Depth=0.20"
Flow Length=800'

Tc=2.7 min
CN=82

0.06 cfs
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Summary for Subcatchment 26B-2: PR DA 26B-2

Runoff = 0.08 cfs @ 12.06 hrs,  Volume= 0.007 af,  Depth= 0.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.281 74 >75% Grass cover, Good, HSG C
0.121 98 Paved roads w/curbs & sewers, HSG C

* 0.023 89 Gravel Shoulder, HSG C
0.425 82 Weighted Average
0.304 71.53% Pervious Area
0.121 28.47% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 128 0.0345 7.80 63.98 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.3 572 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.7 800 Total

Subcatchment 26B-2: PR DA 26B-2

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.425 ac
Runoff Volume=0.007 af

Runoff Depth=0.20"
Flow Length=800'

Tc=2.7 min
CN=82

0.08 cfs
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Summary for Subcatchment 26B-3: PR DA 26B-3

Runoff = 0.14 cfs @ 12.04 hrs,  Volume= 0.009 af,  Depth= 0.89"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.005 74 >75% Grass cover, Good, HSG C
0.111 98 Paved roads w/curbs & sewers, HSG C

* 0.003 89 Gravel Shoulder, HSG C
0.119 97 Weighted Average
0.008 6.72% Pervious Area
0.111 93.28% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 128 0.0345 7.80 63.98 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.3 572 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.7 800 Total

Subcatchment 26B-3: PR DA 26B-3

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.119 ac
Runoff Volume=0.009 af

Runoff Depth=0.89"
Flow Length=800'

Tc=2.7 min
CN=97

0.14 cfs
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Summary for Subcatchment 26C: PR DA 26C

Runoff = 0.00 cfs @ 15.06 hrs,  Volume= 0.001 af,  Depth= 0.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.176 71 Meadow, non-grazed, HSG C
0.269 70 Woods, Good, HSG C
0.445 70 Weighted Average
0.445 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.4 123 0.0569 0.13 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
2.0 113 0.0354 0.94 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
17.4 236 Total

Subcatchment 26C: PR DA 26C

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.002

0.002

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0.000

0.000

0

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.445 ac
Runoff Volume=0.001 af

Runoff Depth=0.03"
Flow Length=236'

Tc=17.4 min
CN=70

0.00 cfs
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Summary for Subcatchment 26D: PR DA 26D

Runoff = 0.00 cfs @ 15.37 hrs,  Volume= 0.002 af,  Depth= 0.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
1.146 70 Woods, Good, HSG C
0.005 77 Woods, Good, HSG D
1.151 70 Weighted Average
1.151 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
29.5 150 0.0167 0.08 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
5.9 315 0.0317 0.89 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
1.3 573 0.0200 7.44 9.14 Pipe Channel, SW

15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

36.7 1,038 Total

Subcatchment 26D: PR DA 26D

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.004

0.004

0.004

0.004
0.003

0.003

0.003

0.003

0.003
0.002

0.002

0.002

0.002

0.002
0.001

0.001

0.001

0.001

0.001
0.000

0.000

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=1.151 ac
Runoff Volume=0.002 af

Runoff Depth=0.03"
Flow Length=1,038'

Tc=36.7 min
CN=70

0.00 cfs
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Summary for Subcatchment 26E: PR DA 26E

Runoff = 0.02 cfs @ 13.17 hrs,  Volume= 0.011 af,  Depth= 0.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.900 70 Woods, Good, HSG C
1.270 77 Woods, Good, HSG D
2.170 74 Weighted Average
2.170 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
36.2 150 0.0100 0.07 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
9.9 585 0.0387 0.98 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
46.1 735 Total

Subcatchment 26E: PR DA 26E

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.025
0.024
0.023
0.022
0.021

0.02
0.019
0.018
0.017
0.016
0.015
0.014
0.013
0.012
0.011

0.01
0.009
0.008
0.007
0.006
0.005
0.004
0.003
0.002
0.001

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=2.170 ac
Runoff Volume=0.011 af

Runoff Depth=0.06"
Flow Length=735'

Tc=46.1 min
CN=74

0.02 cfs
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Summary for Subcatchment 26F: PR DA 26F

Runoff = 0.00 cfs @ 12.42 hrs,  Volume= 0.000 af,  Depth= 0.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.087 74 >75% Grass cover, Good, HSG C
0.087 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.7 70 0.0800 0.20 Sheet Flow, SF
Grass: Dense   n= 0.240   P2= 3.75"

Subcatchment 26F: PR DA 26F

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.002

0.002

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0.000

0.000

0

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.087 ac
Runoff Volume=0.000 af

Runoff Depth=0.06"
Flow Length=70'
Slope=0.0800 '/'

Tc=5.7 min
CN=74

0.00 cfs



Type III 24-hr  90% Storm Rainfall=1.20"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 464HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment 26G: PR DA 26G

Runoff = 0.00 cfs @ 15.15 hrs,  Volume= 0.003 af,  Depth= 0.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
1.464 70 Woods, Good, HSG C
1.464 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.5 150 0.0467 0.13 Sheet Flow, 150

Woods: Light underbrush   n= 0.400   P2= 3.75"
5.7 345 0.0400 1.00 Shallow Concentrated Flow, Shallow Concentrated

Woodland   Kv= 5.0 fps
25.3 495 Total

Subcatchment 26G: PR DA 26G

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.005

0.005

0.004

0.004

0.003

0.003

0.002

0.002

0.001

0.001

0.000

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=1.464 ac
Runoff Volume=0.003 af

Runoff Depth=0.03"
Flow Length=495'

Tc=25.3 min
CN=70

0.00 cfs
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Summary for Subcatchment 28A: PR DA 28A

Runoff = 0.10 cfs @ 12.35 hrs,  Volume= 0.017 af,  Depth= 0.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
1.177 74 >75% Grass cover, Good, HSG C
0.324 98 Paved roads w/curbs & sewers, HSG C
1.501 79 Weighted Average
1.177 78.41% Pervious Area
0.324 21.59% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.7 150 0.0500 0.29 Sheet Flow, SF
Grass: Short   n= 0.150   P2= 3.75"

4.3 930 0.0500 3.60 Shallow Concentrated Flow, SC
Unpaved   Kv= 16.1 fps

0.4 200 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

13.4 1,280 Total

Subcatchment 28A: PR DA 28A

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.11

0.105
0.1

0.095
0.09

0.085
0.08

0.075

0.07
0.065

0.06
0.055

0.05
0.045

0.04
0.035

0.03

0.025
0.02

0.015
0.01

0.005
0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=1.501 ac
Runoff Volume=0.017 af

Runoff Depth=0.13"
Flow Length=1,280'

Tc=13.4 min
CN=79

0.10 cfs
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Summary for Subcatchment 28B: PR DA 28B

Runoff = 0.17 cfs @ 12.04 hrs,  Volume= 0.012 af,  Depth= 0.27"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.271 74 >75% Grass cover, Good, HSG C
0.249 98 Paved roads w/curbs & sewers, HSG C
0.520 85 Weighted Average
0.271 52.12% Pervious Area
0.249 47.88% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 150 0.0600 2.51 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 100 0.0600 4.97 Shallow Concentrated Flow, SC
Paved   Kv= 20.3 fps

0.4 183 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.7 433 Total

Subcatchment 28B: PR DA 28B

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.520 ac
Runoff Volume=0.012 af

Runoff Depth=0.27"
Flow Length=433'

Tc=1.7 min
CN=85

0.17 cfs
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Summary for Subcatchment 28C: PR DA 28C

Runoff = 0.55 cfs @ 12.03 hrs,  Volume= 0.036 af,  Depth= 0.99"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.435 98 Paved roads w/curbs & sewers, HSG C
0.435 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 150 0.0600 2.51 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 100 0.0600 4.97 Shallow Concentrated Flow, SC
Paved   Kv= 20.3 fps

0.6 275 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.9 525 Total

Subcatchment 28C: PR DA 28C

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
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w
  (
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s)

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.435 ac
Runoff Volume=0.036 af

Runoff Depth=0.99"
Flow Length=525'

Tc=1.9 min
CN=98

0.55 cfs
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Summary for Subcatchment 28D: PR DA 28D

Runoff = 0.30 cfs @ 12.02 hrs,  Volume= 0.019 af,  Depth= 0.99"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.231 98 Paved roads w/curbs & sewers, HSG C
0.231 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.2 150 0.0400 2.13 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.2 50 0.0400 4.06 Shallow Concentrated Flow, SC
Paved   Kv= 20.3 fps

0.3 135 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.7 335 Total

Subcatchment 28D: PR DA 28D

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100
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  (
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0.32

0.3

0.28

0.26
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0.16

0.14
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0.06

0.04

0.02

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.231 ac
Runoff Volume=0.019 af

Runoff Depth=0.99"
Flow Length=335'

Tc=1.7 min
CN=98

0.30 cfs
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Summary for Subcatchment 28E: PR DA 28E

Runoff = 0.16 cfs @ 12.02 hrs,  Volume= 0.010 af,  Depth= 0.99"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.127 98 Paved roads w/curbs & sewers, HSG C
0.127 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 150 0.0600 2.51 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 100 0.0600 4.97 Shallow Concentrated Flow, SC
Paved   Kv= 20.3 fps

0.3 140 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.6 390 Total

Subcatchment 28E: PR DA 28E

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100
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w
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0.18
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0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.127 ac
Runoff Volume=0.010 af

Runoff Depth=0.99"
Flow Length=390'

Tc=1.6 min
CN=98

0.16 cfs
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Summary for Subcatchment 28F: PR DA 28F

Runoff = 0.02 cfs @ 14.93 hrs,  Volume= 0.010 af,  Depth= 0.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.011 71 Meadow, non-grazed, HSG C
0.060 98 Unconnected pavement, HSG C
0.571 74 >75% Grass cover, Good, HSG C
3.187 70 Woods, Good, HSG C
3.829 71 Weighted Average
3.769 98.43% Pervious Area
0.060 1.57% Impervious Area
0.060 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.0 150 0.0500 0.13 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
9.4 712 0.0640 1.26 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
28.4 862 Total

Subcatchment 28F: PR DA 28F

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100
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w
  (
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0.018

0.017

0.016

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=3.829 ac
Runoff Volume=0.010 af

Runoff Depth=0.03"
Flow Length=862'

Tc=28.4 min
CN=71

0.02 cfs
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Summary for Subcatchment 28G: PR DA 28G

Runoff = 0.16 cfs @ 12.02 hrs,  Volume= 0.010 af,  Depth= 0.99"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.127 98 Paved roads w/curbs & sewers, HSG C
0.127 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 113 0.0670 2.47 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.5 226 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 339 Total

Subcatchment 28G: PR DA 28G

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100
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w
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.127 ac
Runoff Volume=0.010 af

Runoff Depth=0.99"
Flow Length=339'

Tc=1.3 min
CN=98

0.16 cfs
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Summary for Subcatchment 28H: PR DA 28H

Runoff = 0.00 cfs @ 12.47 hrs,  Volume= 0.001 af,  Depth= 0.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.126 74 >75% Grass cover, Good, HSG C
0.126 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.2 120 0.0700 0.22 Sheet Flow, SF
Grass: Dense   n= 0.240   P2= 3.75"

0.4 185 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

9.6 305 Total

Subcatchment 28H: PR DA 28H

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100
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w
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0.002
0.002
0.002
0.002
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0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.000
0.000
0.000
0.000

0
0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.126 ac
Runoff Volume=0.001 af

Runoff Depth=0.06"
Flow Length=305'

Tc=9.6 min
CN=74

0.00 cfs
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Summary for Subcatchment 28I: PR DA 28I

Runoff = 0.18 cfs @ 12.02 hrs,  Volume= 0.011 af,  Depth= 0.99"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.137 98 Paved roads w/curbs & sewers, HSG C
0.137 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 118 0.0670 2.50 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.4 165 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.2 283 Total

Subcatchment 28I: PR DA 28I

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.137 ac
Runoff Volume=0.011 af

Runoff Depth=0.99"
Flow Length=283'

Tc=1.2 min
CN=98

0.18 cfs
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Summary for Subcatchment 31: PR DA 31

Runoff = 0.02 cfs @ 13.28 hrs,  Volume= 0.011 af,  Depth= 0.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.064 98 Unconnected pavement, HSG C
1.699 74 >75% Grass cover, Good, HSG C
0.031 71 Meadow, non-grazed, HSG C
0.300 70 Woods, Good, HSG C
0.049 80 >75% Grass cover, Good, HSG D
0.009 98 Water Surface, HSG D
2.152 74 Weighted Average
2.079 96.61% Pervious Area
0.073 3.39% Impervious Area
0.064 87.67% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
42.5 150 0.0067 0.06 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
9.0 558 0.0430 1.04 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
51.5 708 Total

Subcatchment 31: PR DA 31

Runoff

Hydrograph

Time  (hours)
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0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=2.152 ac
Runoff Volume=0.011 af

Runoff Depth=0.06"
Flow Length=708'

Tc=51.5 min
CN=74

0.02 cfs
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Summary for Subcatchment 31A: PR DA 31A

Runoff = 0.09 cfs @ 12.01 hrs,  Volume= 0.006 af,  Depth= 0.99"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
* 0.071 98 Paved roads w/curbs & sewers, HSG C

0.071 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 130 0.0690 2.58 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.1 60 0.0200 7.44 9.14 Pipe Channel, Stormwater
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.9 190 Total

Subcatchment 31A: PR DA 31A

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.071 ac
Runoff Volume=0.006 af

Runoff Depth=0.99"
Flow Length=190'

Tc=0.9 min
CN=98

0.09 cfs
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Summary for Subcatchment 31B: PR DA 31B

Runoff = 0.00 cfs @ 12.49 hrs,  Volume= 0.000 af,  Depth= 0.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.069 74 >75% Grass cover, Good, HSG C
0.069 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.7 144 0.0700 0.22 Sheet Flow, SF

Grass: Dense   n= 0.240   P2= 3.75"
0.1 42 0.0200 7.44 9.14 Pipe Channel, SW

15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

10.8 186 Total

Subcatchment 31B: PR DA 31B

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100
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0.001
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0.001
0.001
0.001
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0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0
0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.069 ac
Runoff Volume=0.000 af

Runoff Depth=0.06"
Flow Length=186'

Tc=10.8 min
CN=74

0.00 cfs
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Summary for Subcatchment 31C: PR DA 31C

Runoff = 0.10 cfs @ 12.01 hrs,  Volume= 0.007 af,  Depth= 0.99"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.080 98 Paved roads w/curbs & sewers, HSG C
0.080 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 150 0.0670 2.62 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

Subcatchment 31C: PR DA 31C

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100
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0.115
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.080 ac
Runoff Volume=0.007 af

Runoff Depth=0.99"
Flow Length=150'

Slope=0.0670 '/'
Tc=1.0 min

CN=98

0.10 cfs
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Summary for Subcatchment 31D: PR DA 31D

Runoff = 0.25 cfs @ 12.04 hrs,  Volume= 0.017 af,  Depth= 0.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.223 74 >75% Grass cover, Good, HSG C
0.063 98 Unconnected pavement, HSG C
0.251 98 Paved roads w/curbs & sewers, HSG C
0.537 88 Weighted Average
0.223 41.53% Pervious Area
0.314 58.47% Impervious Area
0.063 20.06% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.4 150 0.0270 1.82 Sheet Flow, Gutter
Smooth surfaces   n= 0.011   P2= 3.75"

0.6 125 0.0270 3.34 Shallow Concentrated Flow, Gutter
Paved   Kv= 20.3 fps

0.3 122 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.3 397 Total

Subcatchment 31D: PR DA 31D

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.537 ac
Runoff Volume=0.017 af

Runoff Depth=0.38"
Flow Length=397'

Tc=2.3 min
CN=88

0.25 cfs
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Summary for Subcatchment SW21A: PR DA SW21A

Runoff = 0.01 cfs @ 12.42 hrs,  Volume= 0.004 af,  Depth= 0.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.814 74 >75% Grass cover, Good, HSG C
0.814 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment SW21A: PR DA SW21A

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (
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s)

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.814 ac
Runoff Volume=0.004 af

Runoff Depth=0.06"
Tc=6.0 min

CN=74

0.01 cfs
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Summary for Subcatchment SW21B: PR DA SW21B

Runoff = 0.01 cfs @ 12.42 hrs,  Volume= 0.003 af,  Depth= 0.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.433 74 >75% Grass cover, Good, HSG C
0.179 74 >75% Grass cover, Good, HSG C
0.612 74 Weighted Average
0.612 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment SW21B: PR DA SW21B

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
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w
  (
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s)

0.011
0.011

0.01
0.01

0.009
0.009
0.008
0.008
0.007
0.007
0.006
0.006
0.005
0.005
0.004
0.004
0.003
0.003
0.002
0.002
0.001
0.001
0.000

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.612 ac
Runoff Volume=0.003 af

Runoff Depth=0.06"
Tc=6.0 min

CN=74

0.01 cfs
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Summary for Subcatchment SW21C: PR DA SW21C

Runoff = 0.00 cfs @ 12.42 hrs,  Volume= 0.001 af,  Depth= 0.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.116 74 >75% Grass cover, Good, HSG C
0.116 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment SW21C: PR DA SW21C

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.002
0.002

0.002
0.002
0.002
0.002

0.002
0.002
0.001
0.001

0.001
0.001
0.001

0.001
0.001
0.001
0.001

0.000
0.000
0.000
0.000

0
0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.116 ac
Runoff Volume=0.001 af

Runoff Depth=0.06"
Tc=6.0 min

CN=74

0.00 cfs
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Summary for Subcatchment SW23A: PR DA SW23A

Runoff = 0.00 cfs @ 12.42 hrs,  Volume= 0.000 af,  Depth= 0.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.056 74 >75% Grass cover, Good, HSG C
0.056 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment SW23A: PR DA SW23A

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100
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w
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0.001

0.001
0.001

0.001

0.001

0.001

0.001

0.001
0.001

0.001

0.001

0.001

0.000
0.000

0.000

0.000

0.000

0.000

0.000
0

0

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.056 ac
Runoff Volume=0.000 af

Runoff Depth=0.06"
Tc=6.0 min

CN=74

0.00 cfs
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Summary for Subcatchment SW23B: PR DA SW23B

Runoff = 0.00 cfs @ 12.42 hrs,  Volume= 0.000 af,  Depth= 0.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.093 74 >75% Grass cover, Good, HSG C
0.093 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment SW23B: PR DA SW23B

Runoff

Hydrograph

Time  (hours)
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0.002

0.002

0.002

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0.000

0.000

0

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.093 ac
Runoff Volume=0.000 af

Runoff Depth=0.06"
Tc=6.0 min

CN=74

0.00 cfs
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Summary for Subcatchment SW28A: PR DA SW28A

Runoff = 0.00 cfs @ 12.40 hrs,  Volume= 0.000 af,  Depth= 0.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.081 74 >75% Grass cover, Good, HSG C
0.081 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.8 64 0.1000 0.22 Sheet Flow, SF
Grass: Dense   n= 0.240   P2= 3.75"

Subcatchment SW28A: PR DA SW28A

Runoff

Hydrograph

Time  (hours)
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0.000
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0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.081 ac
Runoff Volume=0.000 af

Runoff Depth=0.06"
Flow Length=64'
Slope=0.1000 '/'

Tc=4.8 min
CN=74

0.00 cfs
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Summary for Subcatchment SW28B: PR DA SW28B

Runoff = 0.00 cfs @ 12.32 hrs,  Volume= 0.001 af,  Depth= 0.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.116 74 >75% Grass cover, Good, HSG C
0.116 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.0 20 0.2000 7.20 Shallow Concentrated Flow, SC
Unpaved   Kv= 16.1 fps

Subcatchment SW28B: PR DA SW28B

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100
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0.002
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0.002
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0.001
0.001
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0.001
0.001
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0.001
0.000
0.000
0.000
0.000

0
0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.116 ac
Runoff Volume=0.001 af

Runoff Depth=0.06"
Flow Length=20'
Slope=0.2000 '/'

Tc=0.0 min
CN=74

0.00 cfs
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Summary for Subcatchment SW28C: PR DA SW28C

Runoff = 0.00 cfs @ 12.32 hrs,  Volume= 0.000 af,  Depth= 0.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.097 74 >75% Grass cover, Good, HSG C
0.097 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.0 20 0.2000 7.20 Shallow Concentrated Flow, SC
Unpaved   Kv= 16.1 fps

Subcatchment SW28C: PR DA SW28C

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100
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0

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.097 ac
Runoff Volume=0.000 af

Runoff Depth=0.06"
Flow Length=20'
Slope=0.2000 '/'

Tc=0.0 min
CN=74

0.00 cfs
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Summary for Subcatchment SW28D: PR DA SW28D

Runoff = 0.01 cfs @ 12.32 hrs,  Volume= 0.002 af,  Depth= 0.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.378 74 >75% Grass cover, Good, HSG C
0.378 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.0 20 0.2000 7.20 Shallow Concentrated Flow, SC
Unpaved   Kv= 16.1 fps

Subcatchment SW28D: PR DA SW28D

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100
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0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.378 ac
Runoff Volume=0.002 af

Runoff Depth=0.06"
Flow Length=20'
Slope=0.2000 '/'

Tc=0.0 min
CN=74

0.01 cfs



Type III 24-hr  90% Storm Rainfall=1.20"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 488HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment SW31: PR DA SW31

Runoff = 0.00 cfs @ 12.36 hrs,  Volume= 0.000 af,  Depth= 0.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.060 74 >75% Grass cover, Good, HSG C
0.060 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.5 20 0.0500 0.13 Sheet Flow, SF
Grass: Dense   n= 0.240   P2= 3.75"

Subcatchment SW31: PR DA SW31

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.060 ac
Runoff Volume=0.000 af

Runoff Depth=0.06"
Flow Length=20'
Slope=0.0500 '/'

Tc=2.5 min
CN=74

0.00 cfs
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Summary for Reach 30R: DP-9

Inflow Area = 2.749 ac, 14.08% Impervious,  Inflow Depth = 0.05"    for  90% Storm event
Inflow = 0.02 cfs @ 13.28 hrs,  Volume= 0.011 af
Outflow = 0.02 cfs @ 13.29 hrs,  Volume= 0.011 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 30R: DP-9

Inflow
Outflow

Hydrograph

Time  (hours)
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0

Inflow Area=2.749 ac
0.02 cfs

0.02 cfs
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Summary for Reach 36R: DP-1

Inflow Area = 7.925 ac, 23.23% Impervious,  Inflow Depth > 0.08"    for  90% Storm event
Inflow = 0.03 cfs @ 15.11 hrs,  Volume= 0.051 af
Outflow = 0.03 cfs @ 15.12 hrs,  Volume= 0.051 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 36R: DP-1

Inflow
Outflow

Hydrograph

Time  (hours)
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0

Inflow Area=7.925 ac
0.03 cfs

0.03 cfs
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Summary for Reach 41R: DP-26

Inflow Area = 11.313 ac, 6.13% Impervious,  Inflow Depth > 0.08"    for  90% Storm event
Inflow = 0.04 cfs @ 14.19 hrs,  Volume= 0.072 af
Outflow = 0.04 cfs @ 14.20 hrs,  Volume= 0.072 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 41R: DP-26

Inflow
Outflow

Hydrograph

Time  (hours)
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0

Inflow Area=11.313 ac
0.04 cfs

0.04 cfs
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Summary for Reach 46R: DP-25

Inflow Area = 12.776 ac, 7.30% Impervious,  Inflow Depth = 0.01"    for  90% Storm event
Inflow = 0.02 cfs @ 14.94 hrs,  Volume= 0.012 af
Outflow = 0.02 cfs @ 14.95 hrs,  Volume= 0.012 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 46R: DP-25

Inflow
Outflow

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100
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0

Inflow Area=12.776 ac
0.02 cfs

0.02 cfs
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Summary for Reach 51R: DP-24

Inflow Area = 20.586 ac, 5.22% Impervious,  Inflow Depth > 0.18"    for  90% Storm event
Inflow = 0.09 cfs @ 13.02 hrs,  Volume= 0.310 af
Outflow = 0.09 cfs @ 13.03 hrs,  Volume= 0.310 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 51R: DP-24

Inflow
Outflow

Hydrograph

Time  (hours)
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0

Inflow Area=20.586 ac
0.09 cfs

0.09 cfs
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Summary for Reach 56R: DP-23

Inflow Area = 14.438 ac, 6.32% Impervious,  Inflow Depth > 0.03"    for  90% Storm event
Inflow = 0.03 cfs @ 15.39 hrs,  Volume= 0.033 af
Outflow = 0.03 cfs @ 15.40 hrs,  Volume= 0.033 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 56R: DP-23

Inflow
Outflow

Hydrograph

Time  (hours)
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0

Inflow Area=14.438 ac
0.03 cfs

0.03 cfs
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Summary for Reach 61R: DP-21

Inflow Area = 84.319 ac, 3.86% Impervious,  Inflow Depth > 0.06"    for  90% Storm event
Inflow = 0.56 cfs @ 14.23 hrs,  Volume= 0.409 af
Outflow = 0.56 cfs @ 14.24 hrs,  Volume= 0.409 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 61R: DP-21

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=84.319 ac
0.56 cfs

0.56 cfs
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Summary for Pond 21A-P: Pond-21A

Inflow Area = 3.092 ac, 26.26% Impervious,  Inflow Depth = 0.19"    for  90% Storm event
Inflow = 0.56 cfs @ 12.05 hrs,  Volume= 0.048 af
Outflow = 0.01 cfs @ 24.03 hrs,  Volume= 0.046 af,  Atten= 98%,  Lag= 718.7 min
Primary = 0.01 cfs @ 24.03 hrs,  Volume= 0.046 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Starting Elev= 1,376.50'   Surf.Area= 2,567 sf   Storage= 3,042 cf
Peak Elev= 1,376.69' @ 24.03 hrs   Surf.Area= 9,423 sf   Storage= 4,764 cf   (1,722 cf above start)

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= 2,178.1 min ( 3,076.8 - 898.7 )

Volume Invert Avail.Storage Storage Description
#1 1,374.00' 51,415 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,374.00 277 79.1 0 0 277
1,375.00 875 200.4 548 548 2,979
1,376.00 1,938 331.0 1,372 1,920 8,508
1,376.50 2,567 347.4 1,123 3,042 9,409
1,376.51 9,076 469.5 55 3,097 17,346
1,377.00 10,035 482.1 4,680 7,778 18,329
1,378.00 13,431 599.0 11,692 19,469 28,400
1,379.00 15,954 633.4 14,674 34,144 31,830
1,380.00 18,622 668.8 17,271 51,415 35,555

Device Routing     Invert Outlet Devices
#1 Primary 1,374.00' 15.0"  Round Culvert   

L= 3.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,374.00' / 1,373.50'   S= 0.1667 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,376.50' 1.0" Vert. Orifice/Grate    C= 0.600   
#3 Secondary 1,379.00' 10.0' long  x 15.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=0.01 cfs @ 24.03 hrs  HW=1,376.69'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.01 cfs of 6.70 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.01 cfs @ 1.86 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,376.50'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 21A-P: Pond-21A

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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0

Inflow Area=3.092 ac
Peak Elev=1,376.69'

Storage=4,764 cf

0.56 cfs

0.01 cfs
0.01 cfs

0.00 cfs

Pond 21A-P: Pond-21A

Total
Primary
Secondary

Stage-Discharge

Discharge  (cfs)
26242220181614121086420
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1,380

1,379

1,378

1,377

1,376

1,375

1,374

 Culvert 

 Orifice/Grate 

 Broad-Crested Rectangular Weir 
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Pond 21A-P: Pond-21A
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Summary for Pond 21B-P: Pond-21B

Inflow Area = 3.185 ac, 29.51% Impervious,  Inflow Depth = 0.18"    for  90% Storm event
Inflow = 0.64 cfs @ 12.03 hrs,  Volume= 0.047 af
Outflow = 0.01 cfs @ 24.03 hrs,  Volume= 0.042 af,  Atten= 99%,  Lag= 719.5 min
Primary = 0.01 cfs @ 24.03 hrs,  Volume= 0.042 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Starting Elev= 1,378.00'   Surf.Area= 5,813 sf   Storage= 10,561 cf
Peak Elev= 1,378.14' @ 24.03 hrs   Surf.Area= 12,811 sf   Storage= 12,291 cf   (1,729 cf above start)

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= 2,522.2 min ( 3,402.8 - 880.6 )

Volume Invert Avail.Storage Storage Description
#1 1,375.00' 58,169 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,375.00 1,530 196.8 0 0 1,530
1,376.00 2,694 275.3 2,085 2,085 4,489
1,377.00 4,273 340.8 3,453 5,538 7,715
1,378.00 5,813 381.6 5,023 10,561 10,088
1,378.01 12,538 491.4 90 10,651 17,716
1,379.00 14,705 523.2 13,471 24,122 20,332
1,380.00 16,999 554.8 15,838 39,960 23,096
1,381.00 19,446 587.7 18,209 58,169 26,141

Device Routing     Invert Outlet Devices
#1 Primary 1,376.00' 12.0"  Round Culvert   

L= 52.0'   CMP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 1,376.00' / 1,375.00'   S= 0.0192 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 1,378.00' 1.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,379.00' 6.0" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
#4 Secondary 1,380.00' 15.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.01 cfs @ 24.03 hrs  HW=1,378.14'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.01 cfs of 4.27 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.01 cfs @ 1.51 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,378.00'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 21B-P: Pond-21B
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Pond 21B-P: Pond-21B
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Summary for Pond 23-P: Pond-23

Inflow Area = 6.536 ac, 9.13% Impervious,  Inflow Depth = 0.04"    for  90% Storm event
Inflow = 0.15 cfs @ 12.07 hrs,  Volume= 0.020 af
Outflow = 0.01 cfs @ 24.02 hrs,  Volume= 0.018 af,  Atten= 96%,  Lag= 717.2 min
Primary = 0.01 cfs @ 24.02 hrs,  Volume= 0.018 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Starting Elev= 1,381.00'   Surf.Area= 7,857 sf   Storage= 8,931 cf
Peak Elev= 1,381.09' @ 24.02 hrs   Surf.Area= 8,001 sf   Storage= 9,622 cf   (691 cf above start)

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= 1,935.1 min ( 2,864.8 - 929.6 )

Volume Invert Avail.Storage Storage Description
#1 1,377.00' 71,310 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,377.00 234 63.1 0 0 234
1,378.00 802 196.1 490 490 2,980
1,379.00 1,699 233.8 1,223 1,713 4,288
1,380.00 2,685 258.9 2,173 3,886 5,302
1,381.00 7,857 376.4 5,045 8,931 11,251
1,382.00 9,589 415.8 8,709 17,639 13,766
1,383.00 11,418 451.2 10,490 28,130 16,247
1,384.00 13,357 481.7 12,375 40,504 18,559
1,385.00 15,433 511.5 14,383 54,887 20,966
1,386.00 17,433 538.9 16,423 71,310 23,316

Device Routing     Invert Outlet Devices
#1 Primary 1,380.00' 18.0"  Round Culvert   

L= 50.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,380.00' / 1,379.00'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,381.00' 1.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,383.00' 36.0" W x 12.0" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 1,384.00' 15.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.01 cfs @ 24.02 hrs  HW=1,381.09'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.01 cfs of 3.84 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.01 cfs @ 1.03 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 23-P: Pond-23
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Pond 23-P: Pond-23
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Summary for Pond 24-P: Pond-24

Inflow Area = 12.441 ac, 8.63% Impervious,  Inflow Depth = 0.11"    for  90% Storm event
Inflow = 1.29 cfs @ 12.04 hrs,  Volume= 0.118 af
Outflow = 0.03 cfs @ 24.03 hrs,  Volume= 0.275 af,  Atten= 98%,  Lag= 719.3 min
Primary = 0.03 cfs @ 24.03 hrs,  Volume= 0.275 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Starting Elev= 1,365.00'   Surf.Area= 12,290 sf   Storage= 10,821 cf
Peak Elev= 1,365.22' @ 24.03 hrs   Surf.Area= 13,181 sf   Storage= 13,658 cf   (2,836 cf above start)

Plug-Flow detention time= 7,912.8 min calculated for 0.027 af (23% of inflow)
Center-of-Mass det. time= 3,121.6 min ( 4,020.2 - 898.6 )

Volume Invert Avail.Storage Storage Description
#1 1,361.00' 90,100 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,361.00 144 79.7 0 0 144
1,362.00 778 180.4 419 419 2,232
1,363.00 1,724 246.8 1,220 1,639 4,500
1,364.00 2,762 271.9 2,223 3,862 5,568
1,365.00 12,290 631.5 6,959 10,821 31,423
1,366.00 16,533 762.9 14,359 25,180 46,021
1,367.00 19,892 828.3 18,187 43,367 54,340
1,368.00 23,383 865.9 21,614 64,981 59,479
1,369.00 26,897 891.0 25,120 90,100 63,097

Device Routing     Invert Outlet Devices
#1 Primary 1,362.00' 18.0"  Round Culvert   

L= 150.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 1,362.00' / 1,358.00'   S= 0.0267 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,364.00' 1.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,365.80' 12.5" W x 12.5" H Vert. Orifice/Grate X 3.00    C= 0.600   
#4 Device 1 1,367.00' 12.0" x 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#5 Secondary 1,368.00' 20.0' long  x 15.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=0.03 cfs @ 24.03 hrs  HW=1,365.22'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.03 cfs of 16.73 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.03 cfs @ 5.23 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)
4=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,365.00'  TW=0.00'   (Dynamic Tailwater)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 24-P: Pond-24
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Pond 24-P: Pond-24
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Summary for Pond 26-P: Pond-26

Inflow Area = 5.277 ac, 13.14% Impervious,  Inflow Depth = 0.13"    for  90% Storm event
Inflow = 0.51 cfs @ 12.05 hrs,  Volume= 0.056 af
Outflow = 0.01 cfs @ 24.06 hrs,  Volume= 0.050 af,  Atten= 98%,  Lag= 720.4 min
Primary = 0.01 cfs @ 24.06 hrs,  Volume= 0.050 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Starting Elev= 1,371.00'   Surf.Area= 11,978 sf   Storage= 14,978 cf
Peak Elev= 1,371.17' @ 24.06 hrs   Surf.Area= 12,321 sf   Storage= 17,058 cf   (2,080 cf above start)

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= 2,547.8 min ( 3,451.4 - 903.7 )

Volume Invert Avail.Storage Storage Description
#1 1,367.00' 80,070 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,367.00 790 132.3 0 0 790
1,368.00 1,854 246.6 1,285 1,285 4,242
1,369.00 2,907 273.0 2,361 3,646 5,364
1,370.00 4,238 315.4 3,552 7,197 7,371
1,371.00 11,978 471.7 7,780 14,978 17,168
1,372.00 14,050 507.1 13,000 27,978 19,969
1,373.00 16,216 538.7 15,120 43,098 22,650
1,374.00 18,484 568.5 17,338 60,435 25,334
1,375.00 20,808 593.7 19,635 80,070 27,736

Device Routing     Invert Outlet Devices
#1 Primary 1,368.00' 15.0"  Round RCP_Round  15"   

L= 60.0'   RCP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 1,368.00' / 1,367.00'   S= 0.0167 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,371.00' 1.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,372.00' 5.0" W x 5.0" H Vert. Orifice/Grate X 3.00    C= 0.600   
#4 Device 1 1,374.00' 15.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=0.01 cfs @ 24.06 hrs  HW=1,371.17'  TW=0.00'   (Dynamic Tailwater)
1=RCP_Round  15"  (Passes 0.01 cfs of 8.32 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.01 cfs @ 1.73 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 26-P: Pond-26
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Summary for Pond 28-P: Pond-28

Inflow Area = 2.526 ac, 27.71% Impervious,  Inflow Depth = 0.20"    for  90% Storm event
Inflow = 0.33 cfs @ 12.03 hrs,  Volume= 0.041 af
Outflow = 0.01 cfs @ 21.02 hrs,  Volume= 0.041 af,  Atten= 96%,  Lag= 539.5 min
Primary = 0.01 cfs @ 21.02 hrs,  Volume= 0.041 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Starting Elev= 1,373.60'   Surf.Area= 3,232 sf   Storage= 4,285 cf
Peak Elev= 1,373.95' @ 21.02 hrs   Surf.Area= 3,737 sf   Storage= 5,495 cf   (1,211 cf above start)

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= 1,164.6 min ( 2,046.3 - 881.7 )

Volume Invert Avail.Storage Storage Description
#1 1,371.50' 34,004 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,371.50 1,192 167.7 0 0 1,192
1,372.00 1,450 177.8 659 659 1,483
1,373.00 2,447 249.8 1,927 2,586 3,942
1,374.00 3,816 343.3 3,106 5,693 8,365
1,375.00 5,311 374.0 4,543 10,236 10,154
1,376.00 6,958 407.2 6,116 16,352 12,254
1,377.00 8,749 443.2 7,836 24,188 14,727
1,378.00 10,923 486.7 9,816 34,004 17,980

Device Routing     Invert Outlet Devices
#1 Primary 1,373.00' 18.0"  Round Culvert   

L= 20.0'   RCP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 1,373.00' / 1,372.00'   S= 0.0500 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,373.60' 1.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,376.00' 18.0" W x 12.0" H Vert. Orifice/Grate X 3.00    C= 0.600   
#4 Device 1 1,377.00' 16.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   

Primary OutFlow  Max=0.01 cfs @ 21.02 hrs  HW=1,373.95'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.01 cfs of 3.44 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.01 cfs @ 2.66 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 28-P: Pond-28
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Pond 28-P: Pond-28
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Summary for Pond BRA-46: BRA-46

Inflow Area = 1.246 ac, 25.52% Impervious,  Inflow Depth = 0.17"    for  90% Storm event
Inflow = 0.19 cfs @ 12.07 hrs,  Volume= 0.018 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,368.30' @ 24.17 hrs   Surf.Area= 1,368 sf   Storage= 785 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 1,366.00' 3,370 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,366.00 1,368 164.6 0.0 0 0 1,368
1,367.00 1,368 164.6 25.0 342 342 1,533
1,368.00 1,368 164.6 25.0 342 684 1,697
1,369.00 1,368 164.6 25.0 342 1,026 1,862
1,369.50 1,368 164.6 25.0 171 1,197 1,944
1,370.50 1,368 164.6 100.0 1,368 2,565 2,109
1,371.00 1,864 195.6 100.0 805 3,370 3,002

Device Routing     Invert Outlet Devices
#1 Primary 1,366.00' 15.0"  Round Culvert   

L= 72.8'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,366.00' / 1,365.20'   S= 0.0110 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,366.50' 0.4" Horiz. Perforated Underdrain X 512.00    C= 0.600   
Limited to weir flow at low heads   

#3 Device 2 1,367.00' 0.250 in/hr Exfiltration over Surface area above 1,367.00'   
Conductivity to Groundwater Elevation = 1,366.00'   
Excluded Surface area = 1,368 sf   

#4 Device 1 1,370.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,366.00'  TW=1,365.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=Perforated Underdrain  ( Controls 0.00 cfs)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  ( Controls 0.00 cfs)
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Pond BRA-46: BRA-46
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Pond BRA-46: BRA-46
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Storage (cubic-feet)
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Summary for Pond BRA-46-FS: Flow Splitter for BRA-46

Inflow Area = 1.246 ac, 25.52% Impervious,  Inflow Depth = 0.17"    for  90% Storm event
Inflow = 0.19 cfs @ 12.06 hrs,  Volume= 0.018 af
Outflow = 0.19 cfs @ 12.07 hrs,  Volume= 0.018 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.19 cfs @ 12.07 hrs,  Volume= 0.018 af
Secondary = 0.00 cfs @ 12.07 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,371.67' @ 12.07 hrs
Flood Elev= 1,375.00'

Device Routing     Invert Outlet Devices
#1 Primary 1,371.45' 15.0"  Round Culvert   

L= 38.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,371.45' / 1,371.00'   S= 0.0118 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Secondary 1,371.45' 15.0"  Round Culvert   
L= 195.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,371.45' / 1,365.12'   S= 0.0325 '/'   Cc= 0.900   
n= 0.130,  Flow Area= 1.23 sf   

#3 Device 2 1,371.67' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.19 cfs @ 12.07 hrs  HW=1,371.67'  TW=1,366.14'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.19 cfs @ 1.27 fps)

Secondary OutFlow  Max=0.00 cfs @ 12.07 hrs  HW=1,371.67'  TW=1,364.98'   (Dynamic Tailwater)
2=Culvert  (Passes 0.00 cfs of 0.04 cfs potential flow)

3=Sharp-Crested Rectangular Weir  (Weir Controls 0.00 cfs @ 0.16 fps)
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Pond BRA-46-FS: Flow Splitter for BRA-46
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Pond BRA-46-FS: Flow Splitter for BRA-46
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Summary for Pond BRA-59: BRA-59

Inflow Area = 0.860 ac, 38.02% Impervious,  Inflow Depth = 0.25"    for  90% Storm event
Inflow = 0.24 cfs @ 12.05 hrs,  Volume= 0.018 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,379.63' @ 24.12 hrs   Surf.Area= 2,733 sf   Storage= 769 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 1,378.50' 5,556 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,378.50 2,733 227.5 0.0 0 0 2,733
1,379.50 2,733 227.5 25.0 683 683 2,961
1,380.50 2,733 227.5 25.0 683 1,367 3,188
1,381.50 2,733 227.5 100.0 2,733 4,100 3,416
1,382.00 3,098 238.0 100.0 1,457 5,556 3,821

Device Routing     Invert Outlet Devices
#1 Primary 1,378.50' 15.0"  Round Culvert   

L= 52.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,378.50' / 1,378.00'   S= 0.0096 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,379.00' 0.4" Horiz. Perforated Underdrain X 336.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,379.50' 0.250 in/hr Exfiltration over Surface area above 1,379.50'   
Conductivity to Groundwater Elevation = 1,378.50'   
Excluded Surface area = 2,733 sf   

#4 Device 1 1,381.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,378.50'  TW=1,378.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=Perforated Underdrain  ( Controls 0.00 cfs)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  ( Controls 0.00 cfs)
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Pond BRA-59: BRA-59
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Pond BRA-59: BRA-59
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Summary for Pond BRA-59-FS: Flow Splitter for BRA-59

Inflow Area = 0.860 ac, 38.02% Impervious,  Inflow Depth = 0.25"    for  90% Storm event
Inflow = 0.24 cfs @ 12.04 hrs,  Volume= 0.018 af
Outflow = 0.24 cfs @ 12.05 hrs,  Volume= 0.018 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.24 cfs @ 12.05 hrs,  Volume= 0.018 af
Secondary = 0.00 cfs @ 12.05 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,382.00' @ 12.05 hrs
Flood Elev= 1,385.50'

Device Routing     Invert Outlet Devices
#1 Primary 1,381.75' 15.0"  Round Culvert to BRA   

L= 66.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,381.75' / 1,381.25'   S= 0.0076 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Secondary 1,381.50' 15.0"  Round Culvert to Pond   
L= 86.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,381.50' / 1,380.50'   S= 0.0116 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,382.00' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.24 cfs @ 12.05 hrs  HW=1,382.00'  TW=1,378.61'   (Dynamic Tailwater)
1=Culvert to BRA  (Inlet Controls 0.24 cfs @ 1.35 fps)

Secondary OutFlow  Max=0.00 cfs @ 12.05 hrs  HW=1,382.00'  TW=1,378.03'   (Dynamic Tailwater)
2=Culvert to Pond  (Passes 0.00 cfs of 0.87 cfs potential flow)

3=Sharp-Crested Rectangular Weir  (Weir Controls 0.00 cfs @ 0.08 fps)
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Pond BRA-59-FS: Flow Splitter for BRA-59
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Pond BRA-59-FS: Flow Splitter for BRA-59
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Summary for Pond BRA37-FS: Flow Splitter for BRA-37

Inflow Area = 5.787 ac, 8.64% Impervious,  Inflow Depth = 0.08"    for  90% Storm event
Inflow = 0.21 cfs @ 12.06 hrs,  Volume= 0.040 af
Outflow = 0.21 cfs @ 12.07 hrs,  Volume= 0.040 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.21 cfs @ 12.07 hrs,  Volume= 0.040 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,385.83' @ 12.07 hrs
Flood Elev= 1,390.50'

Device Routing     Invert Outlet Devices
#1 Primary 1,385.60' 18.0"  Round Culvert to BRA-37   

L= 7.9'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,385.60' / 1,385.50'   S= 0.0127 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Secondary 1,385.60' 18.0"  Round Culvert   
L= 89.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,385.60' / 1,383.00'   S= 0.0292 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Device 2 1,385.90' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.21 cfs @ 12.07 hrs  HW=1,385.83'  TW=1,382.05'   (Dynamic Tailwater)
1=Culvert to BRA-37  (Inlet Controls 0.21 cfs @ 1.28 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,385.60'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)

3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond BRA37-FS: Flow Splitter for BRA-37
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Pond BRA37-FS: Flow Splitter for BRA-37
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Summary for Pond BRA37-P: BRA-37

Inflow Area = 5.787 ac, 8.64% Impervious,  Inflow Depth = 0.08"    for  90% Storm event
Inflow = 0.21 cfs @ 12.07 hrs,  Volume= 0.040 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,383.76' @ 25.46 hrs   Surf.Area= 3,939 sf   Storage= 1,737 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 1,382.00' 11,952 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,382.00 3,939 292.0 0.0 0 0 3,939
1,383.00 3,939 292.0 25.0 985 985 4,231
1,384.00 3,939 292.0 25.0 985 1,970 4,523
1,385.00 3,939 292.0 25.0 985 2,954 4,815
1,386.00 4,382 302.0 100.0 4,159 7,113 5,373
1,387.00 5,312 320.0 100.0 4,840 11,952 6,317

Device Routing     Invert Outlet Devices
#1 Primary 1,382.00' 18.0"  Round Culvert   

L= 93.4'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,382.00' / 1,381.50'   S= 0.0054 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,382.50' 0.4" Horiz. Perforated Underdrain X 392.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,383.00' 0.250 in/hr Exfiltration over Surface area above 1,383.00'   
Conductivity to Groundwater Elevation = 1,382.00'   
Excluded Surface area = 3,939 sf   

#4 Device 1 1,385.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,382.00'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=Perforated Underdrain  ( Controls 0.00 cfs)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  ( Controls 0.00 cfs)
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Pond BRA37-P: BRA-37

Inflow
Primary

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.23
0.22
0.21

0.2
0.19
0.18
0.17
0.16
0.15
0.14
0.13
0.12
0.11

0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

Inflow Area=5.787 ac
Peak Elev=1,383.76'

Storage=1,737 cf

0.21 cfs

0.00 cfs

Pond BRA37-P: BRA-37

Primary

Stage-Discharge

Discharge  (cfs)
131211109876543210

E
le

va
ti

o
n

  (
fe

et
)

1,387

1,386

1,385

1,384

1,383

1,382
 Culvert 

 Perforated Underdrain 

 Exfiltration 

 Overflow Grate 



Type III 24-hr  90% Storm Rainfall=1.20"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 531HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Pond BRA37-P: BRA-37

Surface
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Stage-Area-Storage

Storage (cubic-feet)
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Surface/Horizontal/Wetted Area (sq-ft)
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Summary for Pond BRA38-P: BRA-38

Inflow Area = 1.972 ac, 21.96% Impervious,  Inflow Depth = 0.15"    for  90% Storm event
Inflow = 0.24 cfs @ 12.06 hrs,  Volume= 0.025 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,382.70' @ 24.12 hrs   Surf.Area= 3,650 sf   Storage= 1,096 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 1,381.50' 6,388 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,381.50 3,650 290.0 0.0 0 0 3,650
1,382.50 3,650 290.0 25.0 913 913 3,940
1,383.50 3,650 290.0 25.0 913 1,825 4,230
1,384.50 3,650 290.0 25.0 913 2,738 4,520
1,385.00 3,650 290.0 100.0 1,825 4,563 4,665
1,385.50 3,650 290.0 100.0 1,825 6,388 4,810

Device Routing     Invert Outlet Devices
#1 Primary 1,381.50' 18.0"  Round Culvert   

L= 114.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,381.50' / 1,380.90'   S= 0.0053 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,382.00' 0.4" Horiz. Perforated Underdain X 452.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,382.50' 0.250 in/hr Exfiltration over Surface area above 1,382.50'   
Conductivity to Groundwater Elevation = 1,381.50'   
Excluded Surface area = 3,650 sf   

#4 Device 1 1,385.00' 36.0" x 36.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Secondary 1,385.00' 5.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,381.50'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=Perforated Underdain  ( Controls 0.00 cfs)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,381.50'  TW=0.00'   (Dynamic Tailwater)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond BRA38-P: BRA-38
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Pond BRA38-P: BRA-38
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Summary for Pond BRA50-FS: Flow Splitter for BRA-50

Inflow Area = 4.526 ac, 6.87% Impervious,  Inflow Depth = 0.12"    for  90% Storm event
Inflow = 0.19 cfs @ 12.05 hrs,  Volume= 0.045 af
Outflow = 0.19 cfs @ 12.06 hrs,  Volume= 0.045 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.19 cfs @ 12.06 hrs,  Volume= 0.045 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,386.33' @ 12.06 hrs
Flood Elev= 1,390.50'

Device Routing     Invert Outlet Devices
#1 Primary 1,386.10' 18.0"  Round Culvert to BRA-50   

L= 17.5'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,386.10' / 1,386.00'   S= 0.0057 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Secondary 1,386.10' 18.0"  Round Culvert to Pond 23   
L= 71.9'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,386.10' / 1,383.70'   S= 0.0334 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Device 2 1,386.40' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.19 cfs @ 12.06 hrs  HW=1,386.33'  TW=1,382.08'   (Dynamic Tailwater)
1=Culvert to BRA-50  (Barrel Controls 0.19 cfs @ 1.68 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,386.10'  TW=1,381.00'   (Dynamic Tailwater)
2=Culvert to Pond 23  ( Controls 0.00 cfs)

3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond BRA50-FS: Flow Splitter for BRA-50
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Pond BRA50-FS: Flow Splitter for BRA-50
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Summary for Pond BRA50-P: BRA-50

Inflow Area = 4.526 ac, 6.87% Impervious,  Inflow Depth = 0.12"    for  90% Storm event
Inflow = 0.19 cfs @ 12.06 hrs,  Volume= 0.045 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,385.21' @ 25.90 hrs   Surf.Area= 2,068 sf   Storage= 1,978 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 1,382.00' 9,428 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,382.00 2,068 270.0 0.0 0 0 2,068
1,383.00 2,068 270.0 25.0 517 517 2,338
1,384.00 2,068 270.0 25.0 517 1,034 2,608
1,385.00 2,068 270.0 25.0 517 1,551 2,878
1,386.00 2,068 270.0 100.0 2,068 3,619 3,148
1,387.00 2,901 288.8 100.0 2,473 6,092 4,029
1,388.00 3,791 307.6 100.0 3,336 9,428 4,970

Device Routing     Invert Outlet Devices
#1 Primary 1,382.00' 18.0"  Round Culvert   

L= 62.2'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,382.00' / 1,381.30'   S= 0.0113 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,382.50' 0.4" Horiz. Perforated Underdrain X 460.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,383.00' 0.250 in/hr Exfiltration over Surface area above 1,383.00'   
Conductivity to Groundwater Elevation = 1,382.00'   
Excluded Surface area = 2,068 sf   

#4 Device 1 1,386.00' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,382.00'  TW=1,381.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=Perforated Underdrain  ( Controls 0.00 cfs)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  ( Controls 0.00 cfs)
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Pond BRA50-P: BRA-50
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Pond BRA50-P: BRA-50
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Summary for Pond SW21C-FS: Flow Splitter for SW21C

Inflow Area = 0.588 ac, 44.73% Impervious,  Inflow Depth = 0.26"    for  90% Storm event
Inflow = 0.17 cfs @ 12.04 hrs,  Volume= 0.013 af
Outflow = 0.17 cfs @ 12.05 hrs,  Volume= 0.013 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.17 cfs @ 12.05 hrs,  Volume= 0.013 af
Secondary = 0.00 cfs @ 12.05 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,404.70' @ 12.05 hrs
Flood Elev= 1,408.00'

Device Routing     Invert Outlet Devices
#1 Primary 1,404.50' 18.0"  Round Culvert to BRA-SW21C   

L= 102.1'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,404.50' / 1,403.50'   S= 0.0098 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Secondary 1,404.50' 15.0"  Round Culvert to Pond-SW21B   
L= 293.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,404.50' / 1,377.20'   S= 0.0932 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,404.70' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.17 cfs @ 12.05 hrs  HW=1,404.70'  TW=1,398.11'   (Dynamic Tailwater)
1=Culvert to BRA-SW21C  (Inlet Controls 0.17 cfs @ 1.21 fps)

Secondary OutFlow  Max=0.00 cfs @ 12.05 hrs  HW=1,404.70'  TW=1,376.52'   (Dynamic Tailwater)
2=Culvert to Pond-SW21B  (Passes 0.00 cfs of 0.15 cfs potential flow)

3=Sharp-Crested Rectangular Weir  (Weir Controls 0.00 cfs @ 0.12 fps)
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Pond SW21C-FS: Flow Splitter for SW21C
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Pond SW21C-FS: Flow Splitter for SW21C
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Summary for Pond SW21C-P: BRA-SW21C

Inflow Area = 0.704 ac, 37.36% Impervious,  Inflow Depth = 0.23"    for  90% Storm event
Inflow = 0.17 cfs @ 12.05 hrs,  Volume= 0.013 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,399.09' @ 24.34 hrs   Surf.Area= 2,129 sf   Storage= 578 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 1,398.00' 4,790 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,398.00 2,129 186.4 0.0 0 0 2,129
1,399.00 2,129 186.4 25.0 532 532 2,315
1,400.00 2,129 186.4 25.0 532 1,065 2,502
1,401.00 2,129 186.4 25.0 532 1,597 2,688
1,402.00 2,129 186.4 25.0 532 2,129 2,875
1,403.00 2,129 186.4 25.0 532 2,661 3,061
1,403.50 2,129 186.4 100.0 1,065 3,726 3,154
1,404.00 2,129 186.4 100.0 1,065 4,790 3,247

Device Routing     Invert Outlet Devices
#1 Primary 1,398.00' 18.0"  Round Culvert   

L= 37.5'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,398.00' / 1,397.50'   S= 0.0133 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,398.50' 0.4" Horiz. Perforated Underdrain X 264.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,399.00' 0.250 in/hr Exfiltration over Surface area above 1,399.00'   
Conductivity to Groundwater Elevation = 1,398.00'   
Excluded Surface area = 2,129 sf   

#4 Device 1 1,403.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,398.00'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=Perforated Underdrain  ( Controls 0.00 cfs)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  ( Controls 0.00 cfs)
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Pond SW21C-P: BRA-SW21C
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Pond SW21C-P: BRA-SW21C
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Summary for Pond SW23A-FS: Flow Splitter for SW23A

Inflow Area = 0.206 ac, 47.57% Impervious,  Inflow Depth = 0.31"    for  90% Storm event
Inflow = 0.08 cfs @ 12.03 hrs,  Volume= 0.005 af
Outflow = 0.08 cfs @ 12.04 hrs,  Volume= 0.005 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.08 cfs @ 12.04 hrs,  Volume= 0.005 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,383.90' @ 12.04 hrs
Flood Elev= 1,387.80'

Device Routing     Invert Outlet Devices
#1 Primary 1,383.75' 15.0"  Round Culvert to BRA-SW23A   

L= 44.9'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,383.75' / 1,383.50'   S= 0.0056 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Secondary 1,383.75' 15.0"  Round Culvert to Pond 23   
L= 177.6'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,383.75' / 1,381.30'   S= 0.0138 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,383.90' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.08 cfs @ 12.04 hrs  HW=1,383.90'  TW=1,378.16'   (Dynamic Tailwater)
1=Culvert to BRA-SW23A  (Barrel Controls 0.08 cfs @ 1.40 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,383.75'  TW=0.00'   (Dynamic Tailwater)
2=Culvert to Pond 23  ( Controls 0.00 cfs)

3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond SW23A-FS: Flow Splitter for SW23A
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Pond SW23A-FS: Flow Splitter for SW23A
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Summary for Pond SW23A-P: BRA-SW23A

Inflow Area = 0.262 ac, 37.40% Impervious,  Inflow Depth = 0.25"    for  90% Storm event
Inflow = 0.08 cfs @ 12.04 hrs,  Volume= 0.006 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,379.30' @ 24.34 hrs   Surf.Area= 743 sf   Storage= 241 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 1,378.00' 1,718 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,378.00 743 120.0 0.0 0 0 743
1,379.00 743 120.0 25.0 186 186 863
1,380.00 743 120.0 25.0 186 372 983
1,381.00 743 120.0 25.0 186 557 1,103
1,382.00 743 120.0 25.0 186 743 1,223
1,383.00 743 120.0 25.0 186 929 1,343
1,383.50 743 120.0 100.0 372 1,300 1,403
1,384.00 930 120.0 100.0 417 1,718 1,463

Device Routing     Invert Outlet Devices
#1 Primary 1,378.00' 15.0"  Round Culvert   

L= 97.1'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,378.00' / 1,376.50'   S= 0.0154 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,378.50' 0.4" Horiz. Perforated Underdrain X 608.00    C= 0.600   
Limited to weir flow at low heads   

#3 Device 2 1,379.00' 0.250 in/hr Exfiltration over Surface area above 1,379.00'   
Conductivity to Groundwater Elevation = 1,378.00'   
Excluded Surface area = 743 sf   

#4 Device 1 1,383.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,378.00'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=Perforated Underdrain  ( Controls 0.00 cfs)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  ( Controls 0.00 cfs)
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Pond SW23A-P: BRA-SW23A
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Pond SW23A-P: BRA-SW23A
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Summary for Pond SW23B-FS: Flow Splitter for SW23B

Inflow Area = 0.579 ac, 37.48% Impervious,  Inflow Depth = 0.25"    for  90% Storm event
Inflow = 0.16 cfs @ 12.04 hrs,  Volume= 0.012 af
Outflow = 0.16 cfs @ 12.05 hrs,  Volume= 0.012 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.16 cfs @ 12.05 hrs,  Volume= 0.012 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,388.69' @ 12.05 hrs
Flood Elev= 1,391.50'

Device Routing     Invert Outlet Devices
#1 Primary 1,388.50' 18.0"  Round Culvert to SW23B   

L= 132.6'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,388.50' / 1,387.50'   S= 0.0075 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Secondary 1,388.50' 15.0"  Round Culvert to Pond 23   
L= 268.2'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,388.50' / 1,384.00'   S= 0.0168 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,388.70' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.16 cfs @ 12.05 hrs  HW=1,388.69'  TW=1,384.11'   (Dynamic Tailwater)
1=Culvert to SW23B  (Inlet Controls 0.16 cfs @ 1.18 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,388.50'  TW=1,381.00'   (Dynamic Tailwater)
2=Culvert to Pond 23  ( Controls 0.00 cfs)

3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond SW23B-FS: Flow Splitter for SW23B
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Pond SW23B-FS: Flow Splitter for SW23B
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Summary for Pond SW23B-P: BRA-SW23B

Inflow Area = 0.672 ac, 32.29% Impervious,  Inflow Depth = 0.22"    for  90% Storm event
Inflow = 0.16 cfs @ 12.05 hrs,  Volume= 0.012 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,385.12' @ 24.34 hrs   Surf.Area= 1,923 sf   Storage= 538 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 1,384.00' 3,450 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,384.00 1,923 225.0 0.0 0 0 1,923
1,385.00 1,923 225.0 25.0 481 481 2,148
1,386.00 1,923 225.0 25.0 481 962 2,373
1,387.00 1,923 225.0 25.0 481 1,442 2,598
1,387.50 1,923 225.0 100.0 962 2,404 2,711
1,388.00 2,268 234.4 100.0 1,047 3,450 3,073

Device Routing     Invert Outlet Devices
#1 Primary 1,384.00' 18.0"  Round Culvert   

L= 80.5'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,384.00' / 1,383.00'   S= 0.0124 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,384.50' 0.4" Horiz. Perforated Underdrain X 324.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,385.00' 0.250 in/hr Exfiltration over Surface area above 1,385.00'   
Conductivity to Groundwater Elevation = 1,384.00'   
Excluded Surface area = 1,923 sf   

#4 Device 1 1,387.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,384.00'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=Perforated Underdrain  ( Controls 0.00 cfs)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  ( Controls 0.00 cfs)
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Pond SW23B-P: BRA-SW23B
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Pond SW23B-P: BRA-SW23B
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Summary for Pond SW28A-FS: Flow Splitter for SW28A

Inflow Area = 0.220 ac, 68.64% Impervious,  Inflow Depth = 0.70"    for  90% Storm event
Inflow = 0.20 cfs @ 12.01 hrs,  Volume= 0.013 af
Outflow = 0.20 cfs @ 12.02 hrs,  Volume= 0.013 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.20 cfs @ 12.02 hrs,  Volume= 0.013 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,435.87' @ 12.02 hrs
Flood Elev= 1,439.50'

Device Routing     Invert Outlet Devices
#1 Primary 1,435.64' 15.0"  Round Outlet to BRA-SW28A   

L= 7.3'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,435.64' / 1,435.50'   S= 0.0192 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Secondary 1,435.64' 15.0"  Round Culvert to Pond SW28D   
L= 149.5'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,435.64' / 1,427.30'   S= 0.0558 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,435.90' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.20 cfs @ 12.02 hrs  HW=1,435.87'  TW=1,430.81'   (Dynamic Tailwater)
1=Outlet to BRA-SW28A  (Inlet Controls 0.20 cfs @ 1.28 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,435.64'  TW=1,373.60'   (Dynamic Tailwater)
2=Culvert to Pond SW28D  ( Controls 0.00 cfs)

3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond SW28A-FS: Flow Splitter for SW28A
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Pond SW28A-FS: Flow Splitter for SW28A
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Summary for Pond SW28A-P: BRA-SW28A

Inflow Area = 0.301 ac, 50.17% Impervious,  Inflow Depth = 0.53"    for  90% Storm event
Inflow = 0.20 cfs @ 12.02 hrs,  Volume= 0.013 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,432.91' @ 24.62 hrs   Surf.Area= 674 sf   Storage= 574 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 1,429.50' 1,854 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,429.50 674 100.6 0.0 0 0 674
1,430.50 674 100.6 25.0 169 169 775
1,432.00 674 100.6 25.0 253 421 926
1,433.00 674 100.6 25.0 169 590 1,026
1,434.00 674 100.6 25.0 169 758 1,127
1,434.50 674 100.6 25.0 84 843 1,177
1,435.50 674 100.6 100.0 674 1,517 1,278
1,436.00 674 100.6 100.0 337 1,854 1,328

Device Routing     Invert Outlet Devices
#1 Primary 1,430.00' 15.0"  Round Culvert   

L= 77.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,430.00' / 1,429.00'   S= 0.0130 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,430.50' 0.4" Horiz. Perforated Underdrain   X 512 rows C= 0.600   
Limited to weir flow at low heads   

#3 Device 2 1,431.00' 0.250 in/hr Exfiltration over Surface area above 1,431.00'   
Conductivity to Groundwater Elevation = 1,430.00'   
Excluded Surface area = 674 sf   

#4 Device 1 1,435.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,429.50'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=Perforated Underdrain  ( Controls 0.00 cfs)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  ( Controls 0.00 cfs)
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Pond SW28A-P: BRA-SW28A
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Pond SW28A-P: BRA-SW28A
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Summary for Pond SW28B-FS: Flow Splitter for SW28B

Inflow Area = 0.390 ac, 67.69% Impervious,  Inflow Depth = 0.69"    for  90% Storm event
Inflow = 0.34 cfs @ 12.02 hrs,  Volume= 0.022 af
Outflow = 0.34 cfs @ 12.03 hrs,  Volume= 0.022 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.34 cfs @ 12.03 hrs,  Volume= 0.022 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,412.29' @ 12.03 hrs
Flood Elev= 1,414.80'

Device Routing     Invert Outlet Devices
#1 Primary 1,412.00' 18.0"  Round Culvert   

L= 21.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,412.00' / 1,410.50'   S= 0.0714 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Secondary 1,412.00' 18.0"  Round Culvert   
L= 117.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,412.00' / 1,406.00'   S= 0.0513 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Device 2 1,412.30' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.34 cfs @ 12.03 hrs  HW=1,412.29'  TW=1,404.11'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.34 cfs @ 1.44 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,412.00'  TW=1,373.60'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)

3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond SW28B-FS: Flow Splitter for SW28B
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Pond SW28B-FS: Flow Splitter for SW28B
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Summary for Pond SW28B-P: BRA-SW28B

Inflow Area = 0.506 ac, 52.17% Impervious,  Inflow Depth = 0.54"    for  90% Storm event
Inflow = 0.34 cfs @ 12.03 hrs,  Volume= 0.023 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,405.07' @ 24.55 hrs   Surf.Area= 2,545 sf   Storage= 999 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 1,403.50' 5,829 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,403.50 2,545 273.4 0.0 0 0 2,545
1,404.50 2,545 273.4 25.0 636 636 2,818
1,405.50 2,545 273.4 25.0 636 1,273 3,092
1,406.50 2,545 273.4 25.0 636 1,909 3,365
1,407.50 2,545 273.4 25.0 636 2,545 3,639
1,408.50 2,545 273.4 25.0 636 3,181 3,912
1,409.00 2,545 273.4 100.0 1,273 4,454 4,049
1,409.50 2,962 282.9 100.0 1,375 5,829 4,492

Device Routing     Invert Outlet Devices
#1 Primary 1,403.50' 15.0"  Round Culvert   

L= 58.6'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,403.50' / 1,401.00'   S= 0.0427 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,404.00' 0.4" Horiz. Perforated Underdrain X 468.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,404.50' 0.250 in/hr Exfiltration over Surface area above 1,404.50'   
Conductivity to Groundwater Elevation = 1,403.50'   
Excluded Surface area = 2,545 sf   

#4 Device 1 1,409.00' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,403.50'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=Perforated Underdrain  ( Controls 0.00 cfs)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  ( Controls 0.00 cfs)
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Pond SW28B-P: BRA-SW28B
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Pond SW28B-P: BRA-SW28B
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Summary for Pond SW28C-FS: Flow Splitter for SW28C

Inflow Area = 0.666 ac,100.00% Impervious,  Inflow Depth = 0.99"    for  90% Storm event
Inflow = 0.85 cfs @ 12.03 hrs,  Volume= 0.055 af
Outflow = 0.85 cfs @ 12.04 hrs,  Volume= 0.055 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.85 cfs @ 12.04 hrs,  Volume= 0.055 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,392.96' @ 12.04 hrs
Flood Elev= 1,396.50'

Device Routing     Invert Outlet Devices
#1 Primary 1,392.50' 18.0"  Round Culvert to BRA-SW28A   

L= 14.4'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,392.50' / 1,392.00'   S= 0.0347 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Secondary 1,392.50' 18.0"  Round Culvert to Pond SW28D   
L= 189.8'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,392.50' / 1,385.70'   S= 0.0358 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Device 2 1,393.00' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.84 cfs @ 12.04 hrs  HW=1,392.96'  TW=1,386.05'   (Dynamic Tailwater)
1=Culvert to BRA-SW28A  (Inlet Controls 0.84 cfs @ 1.83 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,392.50'  TW=1,373.60'   (Dynamic Tailwater)
2=Culvert to Pond SW28D  ( Controls 0.00 cfs)

3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond SW28C-FS: Flow Splitter for SW28C
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Pond SW28C-FS: Flow Splitter for SW28C
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Summary for Pond SW28C-P: BRA-SW28C

Inflow Area = 0.763 ac, 87.29% Impervious,  Inflow Depth = 0.87"    for  90% Storm event
Inflow = 0.85 cfs @ 12.04 hrs,  Volume= 0.055 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,388.32' @ 24.13 hrs   Surf.Area= 2,516 sf   Storage= 2,405 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 1,384.50' 6,919 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,384.50 2,516 222.0 0.0 0 0 2,516
1,385.50 2,516 222.0 25.0 629 629 2,738
1,387.00 2,516 222.0 25.0 944 1,573 3,071
1,388.00 2,516 222.0 25.0 629 2,202 3,293
1,389.00 2,516 222.0 25.0 629 2,831 3,515
1,389.50 2,516 222.0 25.0 315 3,145 3,626
1,390.50 2,516 222.0 100.0 2,516 5,661 3,848
1,391.00 2,516 222.0 100.0 1,258 6,919 3,959

Device Routing     Invert Outlet Devices
#1 Primary 1,384.50' 15.0"  Round Culvert   

L= 68.9'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,384.50' / 1,384.00'   S= 0.0073 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,385.00' 0.4" Horiz. Perforated Underdrain X 286.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,385.50' 0.250 in/hr Exfiltration over Surface area above 1,385.50'   
Conductivity to Groundwater Elevation = 1,385.00'   
Excluded Surface area = 2,516 sf   

#4 Device 1 1,390.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,384.50'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=Perforated Underdrain  ( Controls 0.00 cfs)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  ( Controls 0.00 cfs)
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Pond SW28C-P: BRA-SW28C
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Pond SW28C-P: BRA-SW28C
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Summary for Pond SW31-FS: Flow Splitter for SW31

Inflow Area = 0.537 ac, 58.47% Impervious,  Inflow Depth = 0.38"    for  90% Storm event
Inflow = 0.25 cfs @ 12.04 hrs,  Volume= 0.017 af
Outflow = 0.25 cfs @ 12.05 hrs,  Volume= 0.017 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.25 cfs @ 12.05 hrs,  Volume= 0.017 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,444.85' @ 12.05 hrs

Device Routing     Invert Outlet Devices
#1 Primary 1,444.60' 18.0"  Round Culvert   

L= 10.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,444.60' / 1,444.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Secondary 1,444.60' 18.0"  Round Culvert   
L= 48.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,444.60' / 1,443.00'   S= 0.0333 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Device 2 1,444.90' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.25 cfs @ 12.05 hrs  HW=1,444.85'  TW=1,438.82'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.25 cfs @ 1.96 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,444.60'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)

3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond SW31-FS: Flow Splitter for SW31
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Pond SW31-FS: Flow Splitter for SW31
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Summary for Pond SW31-P: BRA-SW31

Inflow Area = 0.597 ac, 52.60% Impervious,  Inflow Depth = 0.34"    for  90% Storm event
Inflow = 0.25 cfs @ 12.05 hrs,  Volume= 0.017 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,440.40' @ 24.15 hrs   Surf.Area= 1,567 sf   Storage= 745 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 1,438.50' 4,309 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,438.50 1,567 169.0 0.0 0 0 1,567
1,439.50 1,567 169.0 25.0 392 392 1,736
1,440.50 1,567 169.0 25.0 392 784 1,905
1,441.50 1,567 169.0 25.0 392 1,175 2,074
1,442.50 1,567 169.0 25.0 392 1,567 2,243
1,443.50 1,567 169.0 25.0 392 1,959 2,412
1,444.50 1,567 169.0 100.0 1,567 3,526 2,581
1,445.00 1,567 169.0 100.0 784 4,309 2,666

Device Routing     Invert Outlet Devices
#1 Primary 1,438.50' 15.0"  Round Culvert   

L= 87.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,438.50' / 1,437.50'   S= 0.0115 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,439.00' 0.4" Horiz. Perforated Underdrain X 256.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,439.50' 0.250 in/hr Exfiltration over Surface area above 1,439.50'   
Conductivity to Groundwater Elevation = 1,438.00'   
Excluded Surface area = 1,567 sf   

#4 Device 1 1,444.00' 24.0" W x 24.0" H Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,438.50'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=Perforated Underdrain  ( Controls 0.00 cfs)
3=Exfiltration  ( Controls 0.00 cfs)

4=Orifice/Grate  ( Controls 0.00 cfs)
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Pond SW31-P: BRA-SW31
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Time span=0.00-168.00 hrs, dt=0.01 hrs, 16801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Sim-Route method  -  Pond routing by Sim-Route method

Runoff Area=30.406 ac   2.29% Impervious   Runoff Depth=4.81"Subcatchment 21: PR DA 21
   Flow Length=2,809'   Tc=46.3 min   UI Adjusted CN=73   Runoff=78.21 cfs  12.188 af

Runoff Area=0.432 ac   37.27% Impervious   Runoff Depth=6.10"Subcatchment 21A-1: PR DA 21A-1
   Flow Length=613'   Tc=1.8 min   CN=84   Runoff=3.48 cfs  0.219 af

Runoff Area=0.871 ac   35.25% Impervious   Runoff Depth=6.33"Subcatchment 21A-2: PR DA 21A-2
   Flow Length=613'   Tc=1.8 min   CN=86   Runoff=7.21 cfs  0.460 af

Runoff Area=0.428 ac   38.79% Impervious   Runoff Depth=6.10"Subcatchment 21B-1: PR DA 21B-1
   Flow Length=525'   Tc=1.7 min   CN=84   Runoff=3.46 cfs  0.217 af

Runoff Area=0.842 ac   36.34% Impervious   Runoff Depth=6.33"Subcatchment 21B-2: PR DA 21B-2
   Flow Length=525'   Tc=1.7 min   CN=86   Runoff=6.99 cfs  0.444 af

Runoff Area=39.300 ac   1.38% Impervious   Runoff Depth=4.81"Subcatchment 21C: PR DA 21C
   Flow Length=3,341'   Tc=68.5 min   UI Adjusted CN=73   Runoff=80.22 cfs  15.753 af

Runoff Area=7.632 ac   0.00% Impervious   Runoff Depth=4.69"Subcatchment 21D: PR DA 21D
   Flow Length=1,018'   Tc=42.4 min   CN=72   Runoff=20.13 cfs  2.986 af

Runoff Area=0.450 ac   33.56% Impervious   Runoff Depth=5.98"Subcatchment 21E-1: PR DA 21E-1
   Flow Length=632'   Tc=2.5 min   CN=83   Runoff=3.48 cfs  0.224 af

Runoff Area=0.334 ac   33.53% Impervious   Runoff Depth=5.98"Subcatchment 21E-2: PR DA 21E-2
   Flow Length=632'   Tc=2.5 min   CN=83   Runoff=2.58 cfs  0.166 af

Runoff Area=0.446 ac   33.63% Impervious   Runoff Depth=5.98"Subcatchment 21E-3: PR DA 21E-3
   Flow Length=632'   Tc=2.5 min   CN=83   Runoff=3.45 cfs  0.222 af

Runoff Area=0.384 ac   38.02% Impervious   Runoff Depth=6.10"Subcatchment 21F-1: PR DA 21F-1
   Flow Length=632'   Tc=2.5 min   CN=84   Runoff=3.02 cfs  0.195 af

Runoff Area=0.284 ac   38.03% Impervious   Runoff Depth=6.10"Subcatchment 21F-2: PR DA 21F-2
   Flow Length=632'   Tc=2.5 min   CN=84   Runoff=2.23 cfs  0.144 af

Runoff Area=0.380 ac   38.16% Impervious   Runoff Depth=6.10"Subcatchment 21F-3: PR DA 21F-3
   Flow Length=632'   Tc=2.5 min   CN=84   Runoff=2.98 cfs  0.193 af

Runoff Area=0.332 ac   43.67% Impervious   Runoff Depth=6.10"Subcatchment 21G: PR DA 21G
   Flow Length=340'   Tc=2.0 min   CN=84   Runoff=2.66 cfs  0.169 af

Runoff Area=0.256 ac   46.09% Impervious   Runoff Depth=6.21"Subcatchment 21H: PR DA 21H
   Flow Length=434'   Tc=2.2 min   CN=85   Runoff=2.06 cfs  0.133 af

Runoff Area=6.968 ac   0.00% Impervious   Runoff Depth=4.46"Subcatchment 23: PR DA 23
   Flow Length=800'   Tc=30.3 min   CN=70   Runoff=20.57 cfs  2.592 af
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Runoff Area=0.806 ac   24.94% Impervious   Runoff Depth=5.74"Subcatchment 23A-1: PR DA 23A-1
   Flow Length=424'   Tc=1.8 min   CN=81   Runoff=6.19 cfs  0.386 af

Runoff Area=0.696 ac   12.21% Impervious   Runoff Depth=5.27"Subcatchment 23A-2: PR DA 23A-2
   Flow Length=424'   Tc=1.8 min   CN=77   Runoff=4.97 cfs  0.306 af

Runoff Area=0.572 ac   25.87% Impervious   Runoff Depth=5.74"Subcatchment 23B-1: PR DA 23B-1
   Flow Length=334'   Tc=1.5 min   CN=81   Runoff=4.44 cfs  0.274 af

Runoff Area=0.629 ac   25.91% Impervious   Runoff Depth=5.74"Subcatchment 23B-2: PR DA 23B-2
   Flow Length=334'   Tc=1.5 min   CN=81   Runoff=4.89 cfs  0.301 af

Runoff Area=3.325 ac   0.00% Impervious   Runoff Depth=5.27"Subcatchment 23C: PR DA 23C
   Flow Length=820'   Tc=32.9 min   CN=77   Runoff=11.09 cfs  1.461 af

Runoff Area=0.206 ac   47.57% Impervious   Runoff Depth=6.33"Subcatchment 23F: PR DA 23F
   Flow Length=384'   Tc=1.7 min   CN=86   Runoff=1.71 cfs  0.109 af

Runoff Area=0.272 ac   39.34% Impervious   Runoff Depth=6.10"Subcatchment 23G: PR DA 23G
   Flow Length=377'   Tc=1.8 min   CN=84   Runoff=2.19 cfs  0.138 af

Runoff Area=0.307 ac   35.83% Impervious   Runoff Depth=6.10"Subcatchment 23H: PR DA 23H
   Flow Length=458'   Tc=2.2 min   CN=84   Runoff=2.44 cfs  0.156 af

Runoff Area=0.508 ac   0.00% Impervious   Runoff Depth=4.93"Subcatchment 23P: PR DA 23P
   Tc=6.0 min   CN=74   Runoff=2.93 cfs  0.209 af

Runoff Area=8.145 ac   0.00% Impervious   Runoff Depth=4.81"Subcatchment 24: PR DA 24
   Flow Length=737'   Tc=26.1 min   CN=73   Runoff=27.59 cfs  3.265 af

Runoff Area=0.595 ac   25.71% Impervious   Runoff Depth=5.74"Subcatchment 24A-1: PR DA 24A-1
   Flow Length=562'   Tc=1.6 min   CN=81   Runoff=4.60 cfs  0.285 af

Runoff Area=0.339 ac   28.02% Impervious   Runoff Depth=6.45"Subcatchment 24A-2: PR DA 24A-2
   Flow Length=562'   Tc=1.6 min   CN=87   Runoff=2.86 cfs  0.182 af

Runoff Area=0.497 ac   27.36% Impervious   Runoff Depth=7.28"Subcatchment 24A-3: PR DA 24A-3
   Flow Length=562'   Tc=1.6 min   CN=94   Runoff=4.49 cfs  0.302 af

Runoff Area=0.704 ac   18.75% Impervious   Runoff Depth=5.86"Subcatchment 24A-4: PR DA 24A-4
   Flow Length=562'   Tc=1.6 min   CN=82   Runoff=5.54 cfs  0.344 af

Runoff Area=0.651 ac   25.35% Impervious   Runoff Depth=5.74"Subcatchment 24B-1: PR DA 24B-1
   Flow Length=580'   Tc=2.6 min   CN=81   Runoff=4.86 cfs  0.312 af

Runoff Area=0.432 ac   22.92% Impervious   Runoff Depth=6.21"Subcatchment 24B-2: PR DA 24B-2
   Flow Length=580'   Tc=2.6 min   CN=85   Runoff=3.43 cfs  0.224 af

Runoff Area=0.464 ac   22.63% Impervious   Runoff Depth=6.92"Subcatchment 24B-3: PR DA 24B-3
   Flow Length=580'   Tc=2.6 min   CN=91   Runoff=3.95 cfs  0.268 af

Runoff Area=0.955 ac   19.79% Impervious   Runoff Depth=5.74"Subcatchment 24B-4: PR DA 24B-4
   Flow Length=580'   Tc=2.6 min   CN=81   Runoff=7.13 cfs  0.457 af
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Runoff Area=6.956 ac   0.00% Impervious   Runoff Depth=4.58"Subcatchment 24C: PR DA 24C
   Flow Length=700'   Tc=32.6 min   CN=71   Runoff=20.30 cfs  2.654 af

Runoff Area=0.848 ac   0.00% Impervious   Runoff Depth=5.27"Subcatchment 24P: 24P
   Tc=6.0 min   CN=77   Runoff=5.20 cfs  0.373 af

Runoff Area=3.905 ac   0.00% Impervious   Runoff Depth=4.81"Subcatchment 25: PR DA 25
   Flow Length=491'   Tc=25.5 min   CN=73   Runoff=13.37 cfs  1.565 af

Runoff Area=1.199 ac   23.44% Impervious   Runoff Depth=5.51"Subcatchment 25A-1: PR DA 25A-1
   Flow Length=333'   Tc=1.7 min   CN=79   Runoff=8.92 cfs  0.550 af

Runoff Area=0.683 ac   32.06% Impervious   Runoff Depth=5.74"Subcatchment 25A-2: PR DA 25A-2
   Flow Length=333'   Tc=1.7 min   CN=81   Runoff=5.26 cfs  0.327 af

Runoff Area=1.232 ac   21.27% Impervious   Runoff Depth=5.62"Subcatchment 25B-1: PR DA 25B-1
   Flow Length=337'   Tc=1.9 min   CN=80   Runoff=9.27 cfs  0.577 af

Runoff Area=0.740 ac   23.11% Impervious   Runoff Depth=5.62"Subcatchment 25B-2: PR DA 25B-2
   Flow Length=337'   Tc=1.9 min   CN=80   Runoff=5.57 cfs  0.347 af

Runoff Area=3.283 ac   0.00% Impervious   Runoff Depth=4.46"Subcatchment 25C: PR DA 25C
   Flow Length=200'   Slope=0.0400 '/'   Tc=16.7 min   CN=70   Runoff=12.49 cfs  1.221 af

Runoff Area=1.734 ac   0.00% Impervious   Runoff Depth=4.58"Subcatchment 25D: PR DA 25D
   Flow Length=225'   Tc=17.4 min   CN=71   Runoff=6.66 cfs  0.662 af

Runoff Area=4.040 ac   0.00% Impervious   Runoff Depth=4.81"Subcatchment 26: PR DA 26
   Flow Length=920'   Tc=49.3 min   CN=73   Runoff=10.06 cfs  1.619 af

Runoff Area=17,991 sf   27.15% Impervious   Runoff Depth=5.62"Subcatchment 26A-1: PR DA 26A-1
   Flow Length=800'   Tc=2.7 min   CN=80   Runoff=3.02 cfs  0.194 af

Runoff Area=0.535 ac   26.17% Impervious   Runoff Depth=5.63"Subcatchment 26A-2: PR DA 26A-2
   Flow Length=800'   Tc=2.7 min   CN=80   Runoff=3.91 cfs  0.251 af

Runoff Area=0.119 ac   93.28% Impervious   Runoff Depth=7.64"Subcatchment 26A-3: PR DA 26A-3
   Flow Length=800'   Tc=2.7 min   CN=97   Runoff=1.05 cfs  0.076 af

Runoff Area=0.345 ac   28.41% Impervious   Runoff Depth=5.86"Subcatchment 26B-1: PR DA 26B-1
   Flow Length=800'   Tc=2.7 min   CN=82   Runoff=2.61 cfs  0.168 af

Runoff Area=0.425 ac   28.47% Impervious   Runoff Depth=5.86"Subcatchment 26B-2: PR DA 26B-2
   Flow Length=800'   Tc=2.7 min   CN=82   Runoff=3.21 cfs  0.208 af

Runoff Area=0.119 ac   93.28% Impervious   Runoff Depth=7.64"Subcatchment 26B-3: PR DA 26B-3
   Flow Length=800'   Tc=2.7 min   CN=97   Runoff=1.05 cfs  0.076 af

Runoff Area=0.445 ac   0.00% Impervious   Runoff Depth=4.46"Subcatchment 26C: PR DA 26C
   Flow Length=236'   Tc=17.4 min   CN=70   Runoff=1.66 cfs  0.166 af
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Runoff Area=1.151 ac   0.00% Impervious   Runoff Depth=4.46"Subcatchment 26D: PR DA 26D
   Flow Length=1,038'   Tc=36.7 min   CN=70   Runoff=3.10 cfs  0.428 af

Runoff Area=2.170 ac   0.00% Impervious   Runoff Depth=4.93"Subcatchment 26E: PR DA 26E
   Flow Length=735'   Tc=46.1 min   CN=74   Runoff=5.73 cfs  0.891 af

Runoff Area=0.087 ac   0.00% Impervious   Runoff Depth=4.93"Subcatchment 26F: PR DA 26F
   Flow Length=70'   Slope=0.0800 '/'   Tc=5.7 min   CN=74   Runoff=0.51 cfs  0.036 af

Runoff Area=1.464 ac   0.00% Impervious   Runoff Depth=4.46"Subcatchment 26G: PR DA 26G
   Flow Length=495'   Tc=25.3 min   CN=70   Runoff=4.68 cfs  0.545 af

Runoff Area=1.501 ac   21.59% Impervious   Runoff Depth=5.51"Subcatchment 28A: PR DA 28A
   Flow Length=1,280'   Tc=13.4 min   CN=79   Runoff=7.58 cfs  0.689 af

Runoff Area=0.520 ac   47.88% Impervious   Runoff Depth=6.21"Subcatchment 28B: PR DA 28B
   Flow Length=433'   Tc=1.7 min   CN=85   Runoff=4.26 cfs  0.269 af

Runoff Area=0.435 ac   100.00% Impervious   Runoff Depth=7.76"Subcatchment 28C: PR DA 28C
   Flow Length=525'   Tc=1.9 min   CN=98   Runoff=3.95 cfs  0.281 af

Runoff Area=0.231 ac   100.00% Impervious   Runoff Depth=7.76"Subcatchment 28D: PR DA 28D
   Flow Length=335'   Tc=1.7 min   CN=98   Runoff=2.12 cfs  0.149 af

Runoff Area=0.127 ac   100.00% Impervious   Runoff Depth=7.76"Subcatchment 28E: PR DA 28E
   Flow Length=390'   Tc=1.6 min   CN=98   Runoff=1.17 cfs  0.082 af

Runoff Area=3.829 ac   1.57% Impervious   Runoff Depth=4.58"Subcatchment 28F: PR DA 28F
   Flow Length=862'   Tc=28.4 min   CN=71   Runoff=11.94 cfs  1.461 af

Runoff Area=0.127 ac   100.00% Impervious   Runoff Depth=7.76"Subcatchment 28G: PR DA 28G
   Flow Length=339'   Tc=1.3 min   CN=98   Runoff=1.18 cfs  0.082 af

Runoff Area=0.126 ac   0.00% Impervious   Runoff Depth=4.93"Subcatchment 28H: PR DA 28H
   Flow Length=305'   Tc=9.6 min   CN=74   Runoff=0.64 cfs  0.052 af

Runoff Area=0.137 ac   100.00% Impervious   Runoff Depth=7.76"Subcatchment 28I: PR DA 28I
   Flow Length=283'   Tc=1.2 min   CN=98   Runoff=1.27 cfs  0.089 af

Runoff Area=2.152 ac   3.39% Impervious   Runoff Depth=4.93"Subcatchment 31: PR DA 31
   Flow Length=708'   Tc=51.5 min   CN=74   Runoff=5.33 cfs  0.883 af

Runoff Area=0.071 ac   100.00% Impervious   Runoff Depth=7.76"Subcatchment 31A: PR DA 31A
   Flow Length=190'   Tc=0.9 min   CN=98   Runoff=0.67 cfs  0.046 af

Runoff Area=0.069 ac   0.00% Impervious   Runoff Depth=4.93"Subcatchment 31B: PR DA 31B
   Flow Length=186'   Tc=10.8 min   CN=74   Runoff=0.34 cfs  0.028 af

Runoff Area=0.080 ac   100.00% Impervious   Runoff Depth=7.76"Subcatchment 31C: PR DA 31C
   Flow Length=150'   Slope=0.0670 '/'   Tc=1.0 min   CN=98   Runoff=0.75 cfs  0.052 af

Runoff Area=0.537 ac   58.47% Impervious   Runoff Depth=6.57"Subcatchment 31D: PR DA 31D
   Flow Length=397'   Tc=2.3 min   CN=88   Runoff=4.48 cfs  0.294 af
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Runoff Area=0.814 ac   0.00% Impervious   Runoff Depth=4.93"Subcatchment SW21A: PR DA SW21A
   Tc=6.0 min   CN=74   Runoff=4.69 cfs  0.334 af

Runoff Area=0.612 ac   0.00% Impervious   Runoff Depth=4.93"Subcatchment SW21B: PR DA SW21B
   Tc=6.0 min   CN=74   Runoff=3.53 cfs  0.251 af

Runoff Area=0.116 ac   0.00% Impervious   Runoff Depth=4.93"Subcatchment SW21C: PR DA SW21C
   Tc=6.0 min   CN=74   Runoff=0.67 cfs  0.048 af

Runoff Area=0.056 ac   0.00% Impervious   Runoff Depth=4.93"Subcatchment SW23A: PR DA SW23A
   Tc=6.0 min   CN=74   Runoff=0.32 cfs  0.023 af

Runoff Area=0.093 ac   0.00% Impervious   Runoff Depth=4.93"Subcatchment SW23B: PR DA SW23B
   Tc=6.0 min   CN=74   Runoff=0.54 cfs  0.038 af

Runoff Area=0.081 ac   0.00% Impervious   Runoff Depth=4.93"Subcatchment SW28A: PR DA SW28A
   Flow Length=64'   Slope=0.1000 '/'   Tc=4.8 min   CN=74   Runoff=0.49 cfs  0.033 af

Runoff Area=0.116 ac   0.00% Impervious   Runoff Depth=4.93"Subcatchment SW28B: PR DA SW28B
   Flow Length=20'   Slope=0.2000 '/'   Tc=0.0 min   CN=74   Runoff=0.82 cfs  0.048 af

Runoff Area=0.097 ac   0.00% Impervious   Runoff Depth=4.93"Subcatchment SW28C: PR DA SW28C
   Flow Length=20'   Slope=0.2000 '/'   Tc=0.0 min   CN=74   Runoff=0.68 cfs  0.040 af

Runoff Area=0.378 ac   0.00% Impervious   Runoff Depth=4.93"Subcatchment SW28D: PR DA SW28D
   Flow Length=20'   Slope=0.2000 '/'   Tc=0.0 min   CN=74   Runoff=2.67 cfs  0.155 af

Runoff Area=0.060 ac   0.00% Impervious   Runoff Depth=4.93"Subcatchment SW31: PR DA SW31
   Flow Length=20'   Slope=0.0500 '/'   Tc=2.5 min   CN=74   Runoff=0.39 cfs  0.025 af

   Inflow=5.88 cfs  1.139 afReach 30R: DP-9
   Outflow=5.88 cfs  1.139 af

   Inflow=25.37 cfs  3.286 afReach 36R: DP-1
   Outflow=25.37 cfs  3.286 af

   Inflow=17.08 cfs  4.575 afReach 41R: DP-26
   Outflow=17.08 cfs  4.575 af

   Inflow=41.82 cfs  5.031 afReach 46R: DP-25
   Outflow=41.82 cfs  5.031 af

   Inflow=48.33 cfs  8.677 afReach 51R: DP-24
   Outflow=48.33 cfs  8.677 af

   Inflow=34.71 cfs  5.713 afReach 56R: DP-23
   Outflow=34.71 cfs  5.713 af

   Inflow=176.45 cfs  33.767 afReach 61R: DP-21
   Outflow=176.45 cfs  33.767 af
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Peak Elev=1,379.35'  Storage=39,880 cf   Inflow=23.83 cfs  1.562 afPond 21A-P: Pond-21A
   Primary=0.04 cfs  0.467 af   Secondary=5.57 cfs  0.794 af   Outflow=5.62 cfs  1.262 af

Peak Elev=1,380.23'  Storage=43,893 cf   Inflow=21.65 cfs  1.498 afPond 21B-P: Pond-21B
   Primary=1.23 cfs  1.158 af   Secondary=4.08 cfs  0.241 af   Outflow=5.30 cfs  1.399 af

Peak Elev=1,384.52'  Storage=47,664 cf   Inflow=27.52 cfs  2.933 afPond 23-P: Pond-23
   Outflow=13.04 cfs  2.822 af

Peak Elev=1,368.13'  Storage=67,947 cf   Inflow=46.25 cfs  5.340 afPond 24-P: Pond-24
   Primary=20.97 cfs  5.362 af   Secondary=2.39 cfs  0.051 af   Outflow=23.36 cfs  5.413 af

Peak Elev=1,374.11'  Storage=62,455 cf   Inflow=17.14 cfs  2.291 afPond 26-P: Pond-26
   Outflow=4.76 cfs  2.210 af

Peak Elev=1,376.87'  Storage=23,104 cf   Inflow=16.93 cfs  1.311 afPond 28-P: Pond-28
   Outflow=11.86 cfs  1.308 af

Peak Elev=1,370.95'  Storage=3,275 cf   Inflow=8.08 cfs  0.507 afPond BRA-46: BRA-46
   Outflow=7.86 cfs  0.449 af

Peak Elev=1,375.07'   Inflow=9.37 cfs  0.596 afPond BRA-46-FS: Flow Splitter for BRA-46
   Primary=8.08 cfs  0.507 af   Secondary=1.30 cfs  0.089 af   Outflow=9.37 cfs  0.596 af

Peak Elev=1,381.69'  Storage=4,625 cf   Inflow=3.07 cfs  0.287 afPond BRA-59: BRA-59
   Outflow=2.13 cfs  0.192 af

Peak Elev=1,382.81'   Inflow=6.93 cfs  0.437 afPond BRA-59-FS: Flow Splitter for BRA-59
   Primary=3.07 cfs  0.287 af   Secondary=3.86 cfs  0.150 af   Outflow=6.93 cfs  0.437 af

Peak Elev=1,388.38'   Inflow=19.12 cfs  2.442 afPond BRA37-FS: Flow Splitter for BRA-37
   Primary=9.56 cfs  1.337 af   Secondary=9.56 cfs  1.105 af   Outflow=19.12 cfs  2.442 af

Peak Elev=1,385.98'  Storage=7,006 cf   Inflow=9.56 cfs  1.337 afPond BRA37-P: BRA-37
   Outflow=8.58 cfs  1.223 af

Peak Elev=1,385.43'  Storage=6,114 cf   Inflow=14.84 cfs  0.924 afPond BRA38-P: BRA-38
   Primary=10.88 cfs  0.629 af   Secondary=3.50 cfs  0.190 af   Outflow=14.38 cfs  0.820 af

Peak Elev=1,387.80'   Inflow=12.92 cfs  2.036 afPond BRA50-FS: Flow Splitter for BRA-50
   Primary=6.37 cfs  1.107 af   Secondary=6.56 cfs  0.929 af   Outflow=12.92 cfs  2.036 af

Peak Elev=1,386.39'  Storage=4,481 cf   Inflow=6.37 cfs  1.107 afPond BRA50-P: BRA-50
   Outflow=6.33 cfs  1.024 af

Peak Elev=1,405.35'   Inflow=4.72 cfs  0.301 afPond SW21C-FS: Flow Splitter for SW21C
   Primary=2.53 cfs  0.218 af   Secondary=2.18 cfs  0.083 af   Outflow=4.72 cfs  0.301 af

Peak Elev=1,403.72'  Storage=4,184 cf   Inflow=3.10 cfs  0.266 afPond SW21C-P: BRA-SW21C
   Outflow=2.61 cfs  0.181 af

Peak Elev=1,384.26'   Inflow=1.71 cfs  0.109 afPond SW23A-FS: Flow Splitter for SW23A
   Primary=0.82 cfs  0.079 af   Secondary=0.89 cfs  0.030 af   Outflow=1.71 cfs  0.109 af
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Peak Elev=1,383.62'  Storage=1,391 cf   Inflow=1.08 cfs  0.102 afPond SW23A-P: BRA-SW23A
   Outflow=1.07 cfs  0.072 af

Peak Elev=1,389.33'   Inflow=4.62 cfs  0.294 afPond SW23B-FS: Flow Splitter for SW23B
   Primary=2.48 cfs  0.214 af   Secondary=2.14 cfs  0.080 af   Outflow=4.62 cfs  0.294 af

Peak Elev=1,387.72'  Storage=2,847 cf   Inflow=2.93 cfs  0.252 afPond SW23B-P: BRA-SW23B
   Outflow=2.74 cfs  0.197 af

Peak Elev=1,436.12'   Inflow=1.59 cfs  0.126 afPond SW28A-FS: Flow Splitter for SW28A
   Primary=0.80 cfs  0.106 af   Secondary=0.80 cfs  0.020 af   Outflow=1.59 cfs  0.126 af

Peak Elev=1,435.63'  Storage=1,603 cf   Inflow=1.21 cfs  0.139 afPond SW28A-P: BRA-SW28A
   Outflow=1.20 cfs  0.104 af

Peak Elev=1,412.61'   Inflow=2.81 cfs  0.222 afPond SW28B-FS: Flow Splitter for SW28B
   Primary=1.41 cfs  0.184 af   Secondary=1.41 cfs  0.038 af   Outflow=2.81 cfs  0.222 af

Peak Elev=1,409.11'  Storage=4,750 cf   Inflow=2.12 cfs  0.232 afPond SW28B-P: BRA-SW28B
   Outflow=1.01 cfs  0.130 af

Peak Elev=1,393.44'   Inflow=6.06 cfs  0.431 afPond SW28C-FS: Flow Splitter for SW28C
   Primary=3.03 cfs  0.374 af   Secondary=3.03 cfs  0.057 af   Outflow=6.06 cfs  0.431 af

Peak Elev=1,390.75'  Storage=6,299 cf   Inflow=3.60 cfs  0.414 afPond SW28C-P: BRA-SW28C
   Outflow=3.34 cfs  0.284 af

Peak Elev=1,445.42'   Inflow=4.48 cfs  0.294 afPond SW31-FS: Flow Splitter for SW31
   Primary=2.08 cfs  0.227 af   Secondary=2.40 cfs  0.067 af   Outflow=4.48 cfs  0.294 af

Peak Elev=1,444.46'  Storage=3,458 cf   Inflow=2.47 cfs  0.252 afPond SW31-P: BRA-SW31
   Outflow=1.98 cfs  0.189 af

Total Runoff Area = 154.106 ac   Runoff Volume = 63.666 af   Average Runoff Depth = 4.96"
94.10% Pervious = 145.015 ac     5.90% Impervious = 9.091 ac
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Summary for Subcatchment 21: PR DA 21

Runoff = 78.21 cfs @ 12.61 hrs,  Volume= 12.188 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.695 98 Unconnected pavement, HSG C

10.838 74 >75% Grass cover, Good, HSG C
1.499 71 Meadow, non-grazed, HSG C

11.674 70 Woods, Good, HSG C
0.204 80 Pasture/grassland/range, Good, HSG D
1.601 78 Meadow, non-grazed, HSG D
3.895 77 Woods, Good, HSG D

30.406 74 Weighted Average, UI Adjusted CN = 73
29.711 97.71% Pervious Area

0.695 2.29% Impervious Area
0.695 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.9 150 0.0467 0.28 Sheet Flow, SF
Grass: Short   n= 0.150   P2= 3.75"

31.3 1,500 0.0255 0.80 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

5.9 969 0.0114 2.75 4.13 Channel Flow, Rivulet
Area= 1.5 sf  Perim= 4.0'  r= 0.38'  n= 0.030

0.2 190 0.0239 12.74 64.94 Pipe Channel, RCP_Elliptical  38x24
38.0" x 24.0", R=31.2"  Elliptical  Area= 5.1 sf  Perim= 8.3'  r= 0.61'
n= 0.013  

46.3 2,809 Total
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Subcatchment 21: PR DA 21
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=30.406 ac

Runoff Volume=12.188 af
Runoff Depth=4.81"
Flow Length=2,809'

Tc=46.3 min
UI Adjusted CN=73

78.21 cfs
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Summary for Subcatchment 21A-1: PR DA 21A-1

Runoff = 3.48 cfs @ 12.03 hrs,  Volume= 0.219 af,  Depth= 6.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.242 74 >75% Grass cover, Good, HSG C
0.161 98 Paved roads w/curbs & sewers, HSG C
0.029 89 Gravel Shoulder, HSG C
0.432 84 Weighted Average
0.271 62.73% Pervious Area
0.161 37.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 55 0.0200 1.32 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 150 0.0360 7.97 65.36 Channel Flow, SCF
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 408 0.0200 8.80 10.80 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.011  

1.8 613 Total

Subcatchment 21A-1: PR DA 21A-1
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.432 ac

Runoff Volume=0.219 af
Runoff Depth=6.10"

Flow Length=613'
Tc=1.8 min

CN=84

3.48 cfs
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Summary for Subcatchment 21A-2: PR DA 21A-2

Runoff = 7.21 cfs @ 12.03 hrs,  Volume= 0.460 af,  Depth= 6.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.134 74 >75% Grass cover, Good, HSG C
0.081 98 Paved roads w/curbs & sewers, HSG C
0.015 89 Gravel Shoulder, HSG C
0.374 80 >75% Grass cover, Good, HSG D
0.226 98 Paved roads w/curbs & sewers, HSG D
0.041 91 Gravel Shoulder, HSG D
0.871 86 Weighted Average
0.564 64.75% Pervious Area
0.307 35.25% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 55 0.0200 1.32 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 150 0.0360 7.97 65.36 Channel Flow, SCF
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 408 0.0200 8.80 10.80 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.011  

1.8 613 Total
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Subcatchment 21A-2: PR DA 21A-2
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.871 ac

Runoff Volume=0.460 af
Runoff Depth=6.33"

Flow Length=613'
Tc=1.8 min

CN=86

7.21 cfs
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Summary for Subcatchment 21B-1: PR DA 21B-1

Runoff = 3.46 cfs @ 12.03 hrs,  Volume= 0.217 af,  Depth= 6.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.232 74 >75% Grass cover, Good, HSG C
0.166 98 Paved roads w/curbs & sewers, HSG C

* 0.030 89 Gravel Shoulder, HSG C
0.428 84 Weighted Average
0.262 61.21% Pervious Area
0.166 38.79% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 45 0.0200 1.27 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.4 160 0.0300 7.28 59.66 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.7 320 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.7 525 Total

Subcatchment 21B-1: PR DA 21B-1
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.428 ac

Runoff Volume=0.217 af
Runoff Depth=6.10"

Flow Length=525'
Tc=1.7 min

CN=84

3.46 cfs
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Summary for Subcatchment 21B-2: PR DA 21B-2

Runoff = 6.99 cfs @ 12.03 hrs,  Volume= 0.444 af,  Depth= 6.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.011 70 Woods, Good, HSG C
0.148 74 >75% Grass cover, Good, HSG C
0.097 98 Paved roads w/curbs & sewers, HSG C

* 0.018 89 Gravel Shoulder, HSG C
0.012 77 Woods, Good, HSG D
0.309 80 >75% Grass cover, Good, HSG D
0.209 98 Paved roads w/curbs & sewers, HSG D
0.038 91 Gravel roads, HSG D
0.842 86 Weighted Average
0.536 63.66% Pervious Area
0.306 36.34% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 45 0.0200 1.27 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.4 160 0.0300 7.28 59.66 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.7 320 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.7 525 Total
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Subcatchment 21B-2: PR DA 21B-2
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.842 ac

Runoff Volume=0.444 af
Runoff Depth=6.33"

Flow Length=525'
Tc=1.7 min

CN=86

6.99 cfs
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Summary for Subcatchment 21C: PR DA 21C

Runoff = 80.22 cfs @ 12.93 hrs,  Volume= 15.753 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.541 98 Unconnected pavement, HSG C

31.045 74 >75% Grass cover, Good, HSG C
0.010 74 Pasture/grassland/range, Good, HSG C
0.136 71 Meadow, non-grazed, HSG C
7.568 70 Woods, Good, HSG C

39.300 74 Weighted Average, UI Adjusted CN = 73
38.759 98.62% Pervious Area

0.541 1.38% Impervious Area
0.541 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.5 150 0.0200 0.20 Sheet Flow, SF

Grass: Short   n= 0.150   P2= 3.75"
55.7 2,976 0.0317 0.89 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
0.3 215 0.0326 12.85 42.18 Pipe Channel, RCP_Elliptical  30x19

30.0" x 19.0", R=33.5"  Elliptical  Area= 3.3 sf  Perim= 6.7'  r= 0.49'
n= 0.013  

68.5 3,341 Total
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Subcatchment 21C: PR DA 21C
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=39.300 ac

Runoff Volume=15.753 af
Runoff Depth=4.81"
Flow Length=3,341'

Tc=68.5 min
UI Adjusted CN=73

80.22 cfs
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Summary for Subcatchment 21D: PR DA 21D

Runoff = 20.13 cfs @ 12.58 hrs,  Volume= 2.986 af,  Depth= 4.69"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.065 65 Brush, Good, HSG C
0.260 74 >75% Grass cover, Good, HSG C
3.187 71 Meadow, non-grazed, HSG C
3.137 70 Woods, Good, HSG C
0.004 73 Brush, Good, HSG D
0.631 78 Meadow, non-grazed, HSG D
0.322 77 Woods, Good, HSG D
0.026 80 >75% Grass cover, Good, HSG D
7.632 72 Weighted Average
7.632 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.3 150 0.0300 0.11 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
19.1 868 0.0230 0.76 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
42.4 1,018 Total

Subcatchment 21D: PR DA 21D
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=7.632 ac

Runoff Volume=2.986 af
Runoff Depth=4.69"
Flow Length=1,018'

Tc=42.4 min
CN=72

20.13 cfs
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Summary for Subcatchment 21E-1: PR DA 21E-1

Runoff = 3.48 cfs @ 12.04 hrs,  Volume= 0.224 af,  Depth= 5.98"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.007 70 Woods, Good, HSG C
0.265 74 >75% Grass cover, Good, HSG C
0.151 98 Paved roads w/curbs & sewers, HSG C

* 0.027 89 Gravel Shoulder, HSG C
0.450 83 Weighted Average
0.299 66.44% Pervious Area
0.151 33.56% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 150 0.0200 1.61 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.2 142 0.0600 10.29 84.37 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 340 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.5 632 Total

Subcatchment 21E-1: PR DA 21E-1
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.450 ac

Runoff Volume=0.224 af
Runoff Depth=5.98"

Flow Length=632'
Tc=2.5 min

CN=83

3.48 cfs
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Summary for Subcatchment 21E-2: PR DA 21E-2

Runoff = 2.58 cfs @ 12.04 hrs,  Volume= 0.166 af,  Depth= 5.98"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.005 70 Woods, Good, HSG C
0.197 74 >75% Grass cover, Good, HSG C
0.112 98 Paved roads w/curbs & sewers, HSG C

* 0.020 89 Gravel Shoulder, HSG C
0.334 83 Weighted Average
0.222 66.47% Pervious Area
0.112 33.53% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 150 0.0200 1.61 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.2 142 0.0600 10.29 84.37 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 340 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.5 632 Total

Subcatchment 21E-2: PR DA 21E-2

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

2

1

0

Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.334 ac

Runoff Volume=0.166 af
Runoff Depth=5.98"

Flow Length=632'
Tc=2.5 min

CN=83

2.58 cfs
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Summary for Subcatchment 21E-3: PR DA 21E-3

Runoff = 3.45 cfs @ 12.04 hrs,  Volume= 0.222 af,  Depth= 5.98"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.006 70 Woods, Good, HSG C
0.263 74 >75% Grass cover, Good, HSG C
0.150 98 Paved roads w/curbs & sewers, HSG C

* 0.027 89 Gravel Shoulder, HSG C
0.446 83 Weighted Average
0.296 66.37% Pervious Area
0.150 33.63% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 150 0.0200 1.61 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.2 142 0.0600 10.29 84.37 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 340 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.5 632 Total

Subcatchment 21E-3: PR DA 21E-3

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100
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w
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.446 ac

Runoff Volume=0.222 af
Runoff Depth=5.98"

Flow Length=632'
Tc=2.5 min

CN=83

3.45 cfs
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Summary for Subcatchment 21F-1: PR DA 21F-1

Runoff = 3.02 cfs @ 12.04 hrs,  Volume= 0.195 af,  Depth= 6.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.004 70 Woods, Good, HSG C
0.207 74 >75% Grass cover, Good, HSG C
0.146 98 Paved roads w/curbs & sewers, HSG C

* 0.027 89 Gravel Shoulder, HSG C
0.384 84 Weighted Average
0.238 61.98% Pervious Area
0.146 38.02% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 150 0.0200 1.61 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.2 142 0.0600 10.29 84.37 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 340 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.5 632 Total

Subcatchment 21F-1: PR DA 21F-1

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.384 ac

Runoff Volume=0.195 af
Runoff Depth=6.10"

Flow Length=632'
Tc=2.5 min

CN=84

3.02 cfs
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Summary for Subcatchment 21F-2: PR DA 21F-2

Runoff = 2.23 cfs @ 12.04 hrs,  Volume= 0.144 af,  Depth= 6.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.003 70 Woods, Good, HSG C
0.153 74 >75% Grass cover, Good, HSG C
0.108 98 Paved roads w/curbs & sewers, HSG C

* 0.020 89 Gravel Shoulder, HSG C
0.284 84 Weighted Average
0.176 61.97% Pervious Area
0.108 38.03% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 150 0.0200 1.61 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.2 142 0.0600 10.29 84.37 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 340 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.5 632 Total

Subcatchment 21F-2: PR DA 21F-2

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.284 ac

Runoff Volume=0.144 af
Runoff Depth=6.10"

Flow Length=632'
Tc=2.5 min

CN=84

2.23 cfs
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Summary for Subcatchment 21F-3: PR DA 21F-3

Runoff = 2.98 cfs @ 12.04 hrs,  Volume= 0.193 af,  Depth= 6.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.004 70 Woods, Good, HSG C
0.205 74 >75% Grass cover, Good, HSG C
0.145 98 Paved roads w/curbs & sewers, HSG C

* 0.026 89 Gravel Shoulder, HSG C
0.380 84 Weighted Average
0.235 61.84% Pervious Area
0.145 38.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 150 0.0200 1.61 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.2 142 0.0600 10.29 84.37 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 340 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.5 632 Total

Subcatchment 21F-3: PR DA 21F-3

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.380 ac

Runoff Volume=0.193 af
Runoff Depth=6.10"

Flow Length=632'
Tc=2.5 min

CN=84

2.98 cfs
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Summary for Subcatchment 21G: PR DA 21G

Runoff = 2.66 cfs @ 12.03 hrs,  Volume= 0.169 af,  Depth= 6.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.187 74 >75% Grass cover, Good, HSG C
0.145 98 Paved roads w/curbs & sewers, HSG C
0.332 84 Weighted Average
0.187 56.33% Pervious Area
0.145 43.67% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 85 0.0100 1.09 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 93 0.0500 4.54 Shallow Concentrated Flow, SC
Paved   Kv= 20.3 fps

0.2 62 0.0200 5.94 48.71 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.2 100 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.0 340 Total

Subcatchment 21G: PR DA 21G

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.332 ac

Runoff Volume=0.169 af
Runoff Depth=6.10"

Flow Length=340'
Tc=2.0 min

CN=84

2.66 cfs
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Summary for Subcatchment 21H: PR DA 21H

Runoff = 2.06 cfs @ 12.03 hrs,  Volume= 0.133 af,  Depth= 6.21"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.138 74 >75% Grass cover, Good, HSG C
0.118 98 Paved roads w/curbs & sewers, HSG C
0.256 85 Weighted Average
0.138 53.91% Pervious Area
0.118 46.09% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 85 0.0100 1.09 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 93 0.0500 4.54 Shallow Concentrated Flow, SC
Paved   Kv= 20.3 fps

0.2 62 0.0200 5.94 48.71 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.4 194 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.2 434 Total

Subcatchment 21H: PR DA 21H

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.256 ac

Runoff Volume=0.133 af
Runoff Depth=6.21"

Flow Length=434'
Tc=2.2 min

CN=85

2.06 cfs
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Summary for Subcatchment 23: PR DA 23

Runoff = 20.57 cfs @ 12.42 hrs,  Volume= 2.592 af,  Depth= 4.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.415 65 Brush, Good, HSG C
0.170 74 >75% Grass cover, Good, HSG C
5.901 70 Woods, Good, HSG C
0.009 73 Brush, Good, HSG D
0.473 77 Woods, Good, HSG D
6.968 70 Weighted Average
6.968 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
21.5 150 0.0367 0.12 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
8.8 650 0.0600 1.22 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
30.3 800 Total

Subcatchment 23: PR DA 23

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=6.968 ac

Runoff Volume=2.592 af
Runoff Depth=4.46"

Flow Length=800'
Tc=30.3 min

CN=70

20.57 cfs
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Summary for Subcatchment 23A-1: PR DA 23A-1

Runoff = 6.19 cfs @ 12.03 hrs,  Volume= 0.386 af,  Depth= 5.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.562 74 >75% Grass cover, Good, HSG C
0.201 98 Paved roads w/curbs & sewers, HSG C
0.043 89 Gravel Shoulder, HSG C
0.806 81 Weighted Average
0.605 75.06% Pervious Area
0.201 24.94% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 62 0.0200 1.35 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

1.0 362 0.0190 5.79 47.48 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.8 424 Total

Subcatchment 23A-1: PR DA 23A-1

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.806 ac

Runoff Volume=0.386 af
Runoff Depth=5.74"

Flow Length=424'
Tc=1.8 min

CN=81

6.19 cfs
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Summary for Subcatchment 23A-2: PR DA 23A-2

Runoff = 4.97 cfs @ 12.03 hrs,  Volume= 0.306 af,  Depth= 5.27"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.593 74 >75% Grass cover, Good, HSG C
0.085 98 Paved roads w/curbs & sewers, HSG C
0.018 89 Gravel Shoulder, HSG C
0.696 77 Weighted Average
0.611 87.79% Pervious Area
0.085 12.21% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 62 0.0200 1.35 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

1.0 362 0.0190 5.79 47.48 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.8 424 Total

Subcatchment 23A-2: PR DA 23A-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.696 ac

Runoff Volume=0.306 af
Runoff Depth=5.27"

Flow Length=424'
Tc=1.8 min

CN=77

4.97 cfs
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Summary for Subcatchment 23B-1: PR DA 23B-1

Runoff = 4.44 cfs @ 12.02 hrs,  Volume= 0.274 af,  Depth= 5.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.005 70 Woods, Good, HSG C
0.392 74 >75% Grass cover, Good, HSG C
0.148 98 Paved roads w/curbs & sewers, HSG C
0.027 89 Gravel Shoulder, HSG C
0.572 81 Weighted Average
0.424 74.13% Pervious Area
0.148 25.87% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 60 0.0200 1.34 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.8 274 0.0190 5.79 47.48 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.5 334 Total

Subcatchment 23B-1: PR DA 23B-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.572 ac

Runoff Volume=0.274 af
Runoff Depth=5.74"

Flow Length=334'
Tc=1.5 min

CN=81

4.44 cfs
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Summary for Subcatchment 23B-2: PR DA 23B-2

Runoff = 4.89 cfs @ 12.02 hrs,  Volume= 0.301 af,  Depth= 5.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.005 70 Woods, Good, HSG C
0.432 74 >75% Grass cover, Good, HSG C
0.163 98 Paved roads w/curbs & sewers, HSG C
0.029 89 Gravel Shoulder, HSG C
0.629 81 Weighted Average
0.466 74.09% Pervious Area
0.163 25.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 60 0.0200 1.34 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.8 274 0.0190 5.79 47.48 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.5 334 Total

Subcatchment 23B-2: PR DA 23B-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.629 ac

Runoff Volume=0.301 af
Runoff Depth=5.74"

Flow Length=334'
Tc=1.5 min

CN=81

4.89 cfs
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Summary for Subcatchment 23C: PR DA 23C

Runoff = 11.09 cfs @ 12.46 hrs,  Volume= 1.461 af,  Depth= 5.27"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
3.325 77 Woods, Good, HSG D
3.325 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
25.8 150 0.0233 0.10 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
6.3 380 0.0400 1.00 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
0.5 165 0.0200 5.94 48.71 Channel Flow, DITCH

Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030
0.3 125 0.0200 7.44 9.14 Pipe Channel, Pipe Crossing

15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

32.9 820 Total

Subcatchment 23C: PR DA 23C

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=3.325 ac

Runoff Volume=1.461 af
Runoff Depth=5.27"

Flow Length=820'
Tc=32.9 min

CN=77

11.09 cfs
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Summary for Subcatchment 23F: PR DA 23F

Runoff = 1.71 cfs @ 12.03 hrs,  Volume= 0.109 af,  Depth= 6.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.099 74 >75% Grass cover, Good, HSG C
0.098 98 Paved roads w/curbs & sewers, HSG C

* 0.009 89 Gravel Shoulder, HSG C
0.206 86 Weighted Average
0.108 52.43% Pervious Area
0.098 47.57% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 50 0.0100 0.98 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.75"

0.9 334 0.0200 5.94 48.71 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.7 384 Total

Subcatchment 23F: PR DA 23F

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.206 ac

Runoff Volume=0.109 af
Runoff Depth=6.33"

Flow Length=384'
Tc=1.7 min

CN=86

1.71 cfs



Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 616HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment 23G: PR DA 23G

Runoff = 2.19 cfs @ 12.03 hrs,  Volume= 0.138 af,  Depth= 6.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.146 74 >75% Grass cover, Good, HSG C
0.107 98 Paved roads w/curbs & sewers, HSG C

* 0.019 89 Gravel Shoulder, HSG C
0.272 84 Weighted Average
0.165 60.66% Pervious Area
0.107 39.34% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 64 0.0100 1.03 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.5 182 0.0200 5.94 48.71 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.3 131 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.8 377 Total

Subcatchment 23G: PR DA 23G

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

2

1

0

Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.272 ac

Runoff Volume=0.138 af
Runoff Depth=6.10"

Flow Length=377'
Tc=1.8 min

CN=84

2.19 cfs
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Summary for Subcatchment 23H: PR DA 23H

Runoff = 2.44 cfs @ 12.03 hrs,  Volume= 0.156 af,  Depth= 6.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.177 74 >75% Grass cover, Good, HSG C
0.110 98 Paved roads w/curbs & sewers, HSG C

* 0.020 89 Gravel Shoulder, HSG C
0.307 84 Weighted Average
0.197 64.17% Pervious Area
0.110 35.83% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 83 0.0100 1.09 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.4 135 0.0200 5.94 48.71 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.5 240 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.2 458 Total

Subcatchment 23H: PR DA 23H
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.307 ac

Runoff Volume=0.156 af
Runoff Depth=6.10"

Flow Length=458'
Tc=2.2 min

CN=84

2.44 cfs
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Summary for Subcatchment 23P: PR DA 23P

Runoff = 2.93 cfs @ 12.09 hrs,  Volume= 0.209 af,  Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.508 74 >75% Grass cover, Good, HSG C
0.508 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 23P: PR DA 23P
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.508 ac

Runoff Volume=0.209 af
Runoff Depth=4.93"

Tc=6.0 min
CN=74

2.93 cfs
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Summary for Subcatchment 24: PR DA 24

Runoff = 27.59 cfs @ 12.36 hrs,  Volume= 3.265 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
4.719 70 Woods, Good, HSG C
0.090 96 Gravel surface, HSG D
3.336 77 Woods, Good, HSG D
8.145 73 Weighted Average
8.145 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
18.5 150 0.0533 0.13 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
7.6 587 0.0665 1.29 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
26.1 737 Total

Subcatchment 24: PR DA 24
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=8.145 ac

Runoff Volume=3.265 af
Runoff Depth=4.81"

Flow Length=737'
Tc=26.1 min

CN=73

27.59 cfs
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Summary for Subcatchment 24A-1: PR DA 24A-1

Runoff = 4.60 cfs @ 12.02 hrs,  Volume= 0.285 af,  Depth= 5.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.003 70 Woods, Good, HSG C
0.411 74 >75% Grass cover, Good, HSG C
0.153 98 Paved roads w/curbs & sewers, HSG C
0.028 89 Gravel roads, HSG C
0.595 81 Weighted Average
0.442 74.29% Pervious Area
0.153 25.71% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 86 0.0200 1.44 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 164 0.0525 9.62 78.92 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.3 312 0.0200 16.83 238.79 Pipe Channel, SW
51.0"  Round  Area= 14.2 sf  Perim= 13.4'  r= 1.06'
n= 0.013  

1.6 562 Total

Subcatchment 24A-1: PR DA 24A-1
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.595 ac

Runoff Volume=0.285 af
Runoff Depth=5.74"

Flow Length=562'
Tc=1.6 min

CN=81

4.60 cfs
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Summary for Subcatchment 24A-2: PR DA 24A-2

Runoff = 2.86 cfs @ 12.02 hrs,  Volume= 0.182 af,  Depth= 6.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.053 74 >75% Grass cover, Good, HSG C
0.020 98 Paved roads w/curbs & sewers, HSG C
0.004 89 Gravel roads, HSG C
0.053 96 Gravel surface, HSG D
0.001 77 Woods, Good, HSG D
0.119 80 >75% Grass cover, Good, HSG D
0.075 98 Paved roads w/curbs & sewers, HSG D
0.014 91 Gravel Shoulder, HSG D
0.339 87 Weighted Average
0.244 71.98% Pervious Area
0.095 28.02% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 86 0.0200 1.44 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 164 0.0525 9.62 78.92 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.3 312 0.0200 16.83 238.79 Pipe Channel, SW
51.0"  Round  Area= 14.2 sf  Perim= 13.4'  r= 1.06'
n= 0.013  

1.6 562 Total
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Subcatchment 24A-2: PR DA 24A-2
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.339 ac

Runoff Volume=0.182 af
Runoff Depth=6.45"

Flow Length=562'
Tc=1.6 min

CN=87

2.86 cfs
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Summary for Subcatchment 24A-3: PR DA 24A-3

Runoff = 4.49 cfs @ 12.02 hrs,  Volume= 0.302 af,  Depth= 7.28"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.282 96 Gravel surface, HSG D
0.028 77 Woods, Good, HSG D
0.026 80 >75% Grass cover, Good, HSG D
0.136 98 Paved roads w/curbs & sewers, HSG D
0.025 91 Gravel Shoulder, HSG D
0.497 94 Weighted Average
0.361 72.64% Pervious Area
0.136 27.36% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 86 0.0200 1.44 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 164 0.0525 9.62 78.92 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.3 312 0.0200 16.83 238.79 Pipe Channel, SW
51.0"  Round  Area= 14.2 sf  Perim= 13.4'  r= 1.06'
n= 0.013  

1.6 562 Total
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Subcatchment 24A-3: PR DA 24A-3
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.497 ac

Runoff Volume=0.302 af
Runoff Depth=7.28"

Flow Length=562'
Tc=1.6 min

CN=94

4.49 cfs
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Summary for Subcatchment 24A-4: PR DA 24A-4

Runoff = 5.54 cfs @ 12.02 hrs,  Volume= 0.344 af,  Depth= 5.86"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.001 70 Woods, Good, HSG C
0.127 74 >75% Grass cover, Good, HSG C
0.017 98 Paved roads w/curbs & sewers, HSG C
0.003 89 Gravel roads, HSG C
0.005 96 Gravel surface, HSG D
0.222 77 Woods, Good, HSG D
0.193 80 >75% Grass cover, Good, HSG D
0.115 98 Paved roads w/curbs & sewers, HSG D
0.021 91 Gravel Shoulder, HSG D
0.704 82 Weighted Average
0.572 81.25% Pervious Area
0.132 18.75% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 86 0.0200 1.44 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 164 0.0525 9.62 78.92 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.3 312 0.0200 16.83 238.79 Pipe Channel, SW
51.0"  Round  Area= 14.2 sf  Perim= 13.4'  r= 1.06'
n= 0.013  

1.6 562 Total
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Subcatchment 24A-4: PR DA 24A-4
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.704 ac

Runoff Volume=0.344 af
Runoff Depth=5.86"

Flow Length=562'
Tc=1.6 min

CN=82

5.54 cfs
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Summary for Subcatchment 24B-1: PR DA 24B-1

Runoff = 4.86 cfs @ 12.04 hrs,  Volume= 0.312 af,  Depth= 5.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.001 70 Woods, Good, HSG C
0.455 74 >75% Grass cover, Good, HSG C
0.165 98 Paved roads w/curbs & sewers, HSG C
0.030 89 Gravel Shoulder, HSG C
0.651 81 Weighted Average
0.486 74.65% Pervious Area
0.165 25.35% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 100 0.0100 1.13 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 137 0.0384 8.23 67.50 Channel Flow, DITVH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 343 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.6 580 Total

Subcatchment 24B-1: PR DA 24B-1
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.651 ac

Runoff Volume=0.312 af
Runoff Depth=5.74"

Flow Length=580'
Tc=2.6 min

CN=81

4.86 cfs
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Summary for Subcatchment 24B-2: PR DA 24B-2

Runoff = 3.43 cfs @ 12.04 hrs,  Volume= 0.224 af,  Depth= 6.21"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.001 70 Woods, Good, HSG C
0.114 74 >75% Grass cover, Good, HSG C
0.038 98 Paved roads w/curbs & sewers, HSG C
0.007 89 Gravel Shoulder, HSG C
0.065 96 Gravel surface, HSG D
0.006 77 Woods, Good, HSG D
0.129 80 >75% Grass cover, Good, HSG D
0.061 98 Paved roads w/curbs & sewers, HSG D
0.011 91 Gravel Shoulder, HSG D
0.432 85 Weighted Average
0.333 77.08% Pervious Area
0.099 22.92% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 100 0.0100 1.13 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 137 0.0384 8.23 67.50 Channel Flow, DITVH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 343 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.6 580 Total
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Subcatchment 24B-2: PR DA 24B-2
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.432 ac

Runoff Volume=0.224 af
Runoff Depth=6.21"

Flow Length=580'
Tc=2.6 min

CN=85

3.43 cfs
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Summary for Subcatchment 24B-3: PR DA 24B-3

Runoff = 3.95 cfs @ 12.04 hrs,  Volume= 0.268 af,  Depth= 6.92"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.003 70 Woods, Good, HSG C
0.106 74 >75% Grass cover, Good, HSG C
0.105 98 Paved roads w/curbs & sewers, HSG C
0.019 89 Gravel Shoulder, HSG C
0.231 96 Gravel surface, HSG D
0.464 91 Weighted Average
0.359 77.37% Pervious Area
0.105 22.63% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 100 0.0100 1.13 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 137 0.0384 8.23 67.50 Channel Flow, DITVH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 343 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.6 580 Total



Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 631HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Subcatchment 24B-3: PR DA 24B-3
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.464 ac

Runoff Volume=0.268 af
Runoff Depth=6.92"

Flow Length=580'
Tc=2.6 min

CN=91

3.95 cfs
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Summary for Subcatchment 24B-4: PR DA 24B-4

Runoff = 7.13 cfs @ 12.04 hrs,  Volume= 0.457 af,  Depth= 5.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.007 70 Woods, Good, HSG C
0.480 74 >75% Grass cover, Good, HSG C
0.126 98 Paved roads w/curbs & sewers, HSG C
0.023 89 Gravel Shoulder, HSG C
0.011 96 Gravel surface, HSG D
0.003 77 Woods, Good, HSG D
0.231 80 >75% Grass cover, Good, HSG D
0.063 98 Paved roads w/curbs & sewers, HSG D
0.011 91 Gravel Shoulder, HSG D
0.955 81 Weighted Average
0.766 80.21% Pervious Area
0.189 19.79% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 100 0.0100 1.13 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 137 0.0384 8.23 67.50 Channel Flow, DITVH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

0.8 343 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.6 580 Total
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Subcatchment 24B-4: PR DA 24B-4
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.955 ac

Runoff Volume=0.457 af
Runoff Depth=5.74"

Flow Length=580'
Tc=2.6 min

CN=81

7.13 cfs
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Summary for Subcatchment 24C: PR DA 24C

Runoff = 20.30 cfs @ 12.46 hrs,  Volume= 2.654 af,  Depth= 4.58"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
6.012 70 Woods, Good, HSG C
0.002 96 Gravel surface, HSG D
0.942 77 Woods, Good, HSG D
6.956 71 Weighted Average
6.956 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.3 150 0.0270 0.10 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
8.3 550 0.0490 1.11 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
32.6 700 Total

Subcatchment 24C: PR DA 24C
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=6.956 ac

Runoff Volume=2.654 af
Runoff Depth=4.58"

Flow Length=700'
Tc=32.6 min

CN=71

20.30 cfs
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Summary for Subcatchment 24P: 24P

Runoff = 5.20 cfs @ 12.09 hrs,  Volume= 0.373 af,  Depth= 5.27"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.007 70 Woods, Good, HSG C
0.841 77 Woods, Good, HSG D
0.848 77 Weighted Average
0.848 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, Direct

Subcatchment 24P: 24P

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.848 ac

Runoff Volume=0.373 af
Runoff Depth=5.27"

Tc=6.0 min
CN=77

5.20 cfs
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Summary for Subcatchment 25: PR DA 25

Runoff = 13.37 cfs @ 12.35 hrs,  Volume= 1.565 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
2.432 70 Woods, Good, HSG C
1.473 77 Woods, Good, HSG D
3.905 73 Weighted Average
3.905 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.8 100 0.0200 0.08 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
5.2 246 0.0244 0.78 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
0.5 145 0.0140 4.97 40.76 Channel Flow, DITCH

Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030
25.5 491 Total

Subcatchment 25: PR DA 25

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=3.905 ac

Runoff Volume=1.565 af
Runoff Depth=4.81"

Flow Length=491'
Tc=25.5 min

CN=73

13.37 cfs
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Summary for Subcatchment 25A-1: PR DA 25A-1

Runoff = 8.92 cfs @ 12.03 hrs,  Volume= 0.550 af,  Depth= 5.51"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.303 70 Woods, Good, HSG C
0.562 74 >75% Grass cover, Good, HSG C
0.281 98 Paved roads w/curbs & sewers, HSG C
0.045 89 Gravel Shoulder, HSG C
0.008 77 Woods, Good, HSG D
1.199 79 Weighted Average
0.918 76.56% Pervious Area
0.281 23.44% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 65 0.0200 1.37 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.9 268 0.0140 4.97 40.76 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.7 333 Total

Subcatchment 25A-1: PR DA 25A-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=1.199 ac

Runoff Volume=0.550 af
Runoff Depth=5.51"

Flow Length=333'
Tc=1.7 min

CN=79

8.92 cfs
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Summary for Subcatchment 25A-2: PR DA 25A-2

Runoff = 5.26 cfs @ 12.03 hrs,  Volume= 0.327 af,  Depth= 5.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.177 70 Woods, Good, HSG C
0.258 74 >75% Grass cover, Good, HSG C
0.219 98 Paved roads w/curbs & sewers, HSG C
0.029 89 Gravel Shoulder, HSG C
0.683 81 Weighted Average
0.464 67.94% Pervious Area
0.219 32.06% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 65 0.0200 1.37 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.9 268 0.0140 4.97 40.76 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.7 333 Total

Subcatchment 25A-2: PR DA 25A-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.683 ac

Runoff Volume=0.327 af
Runoff Depth=5.74"

Flow Length=333'
Tc=1.7 min

CN=81

5.26 cfs
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Summary for Subcatchment 25B-1: PR DA 25B-1

Runoff = 9.27 cfs @ 12.03 hrs,  Volume= 0.577 af,  Depth= 5.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.922 74 >75% Grass cover, Good, HSG C
0.262 98 Paved roads w/curbs & sewers, HSG C
0.048 89 Gravel Shoulder, HSG C
1.232 80 Weighted Average
0.970 78.73% Pervious Area
0.262 21.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.8 237 0.0127 4.73 38.82 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.9 337 Total

Subcatchment 25B-1: PR DA 25B-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=1.232 ac

Runoff Volume=0.577 af
Runoff Depth=5.62"

Flow Length=337'
Tc=1.9 min

CN=80

9.27 cfs
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Summary for Subcatchment 25B-2: PR DA 25B-2

Runoff = 5.57 cfs @ 12.03 hrs,  Volume= 0.347 af,  Depth= 5.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.538 74 >75% Grass cover, Good, HSG C
0.171 98 Paved roads w/curbs & sewers, HSG C
0.031 89 Gravel Shoulder, HSG C
0.740 80 Weighted Average
0.569 76.89% Pervious Area
0.171 23.11% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.8 237 0.0127 4.73 38.82 Channel Flow, DITCH
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.9 337 Total

Subcatchment 25B-2: PR DA 25B-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.740 ac

Runoff Volume=0.347 af
Runoff Depth=5.62"

Flow Length=337'
Tc=1.9 min

CN=80

5.57 cfs
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Summary for Subcatchment 25C: PR DA 25C

Runoff = 12.49 cfs @ 12.23 hrs,  Volume= 1.221 af,  Depth= 4.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.023 71 Meadow, non-grazed, HSG C
3.126 70 Woods, Good, HSG C
0.013 78 Meadow, non-grazed, HSG D
0.121 77 Woods, Good, HSG D
3.283 70 Weighted Average
3.283 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 100 0.0400 0.11 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
1.7 100 0.0400 1.00 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
16.7 200 Total

Subcatchment 25C: PR DA 25C

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=3.283 ac

Runoff Volume=1.221 af
Runoff Depth=4.46"

Flow Length=200'
Slope=0.0400 '/'

Tc=16.7 min
CN=70

12.49 cfs
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Summary for Subcatchment 25D: PR DA 25D

Runoff = 6.66 cfs @ 12.24 hrs,  Volume= 0.662 af,  Depth= 4.58"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.543 71 Meadow, non-grazed, HSG C
1.095 70 Woods, Good, HSG C
0.093 78 Meadow, non-grazed, HSG D
0.003 77 Woods, Good, HSG D
1.734 71 Weighted Average
1.734 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 100 0.0400 0.11 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
2.4 125 0.0300 0.87 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
17.4 225 Total

Subcatchment 25D: PR DA 25D

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=1.734 ac

Runoff Volume=0.662 af
Runoff Depth=4.58"

Flow Length=225'
Tc=17.4 min

CN=71

6.66 cfs
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Summary for Subcatchment 26: PR DA 26

Runoff = 10.06 cfs @ 12.66 hrs,  Volume= 1.619 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.005 71 Meadow, non-grazed, HSG C
2.022 70 Woods, Good, HSG C
2.013 77 Woods, Good, HSG D
4.040 73 Weighted Average
4.040 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
36.2 150 0.0100 0.07 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
13.1 770 0.0384 0.98 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
49.3 920 Total

Subcatchment 26: PR DA 26

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=4.040 ac

Runoff Volume=1.619 af
Runoff Depth=4.81"

Flow Length=920'
Tc=49.3 min

CN=73

10.06 cfs
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Summary for Subcatchment 26A-1: PR DA 26A-1

Runoff = 3.02 cfs @ 12.04 hrs,  Volume= 0.194 af,  Depth= 5.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (sf) CN Description
4,879 70 Woods, Good, HSG C
7,312 74 >75% Grass cover, Good, HSG C
4,885 98 Paved roads w/curbs & sewers, HSG C

* 915 89 Gravel Shoulder, HSG C
17,991 80 Weighted Average
13,106 72.85% Pervious Area

4,885 27.15% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 128 0.0345 7.80 63.98 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.3 572 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.7 800 Total

Subcatchment 26A-1: PR DA 26A-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=17,991 sf

Runoff Volume=0.194 af
Runoff Depth=5.62"

Flow Length=800'
Tc=2.7 min

CN=80

3.02 cfs
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Summary for Subcatchment 26A-2: PR DA 26A-2

Runoff = 3.91 cfs @ 12.04 hrs,  Volume= 0.251 af,  Depth= 5.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.146 70 Woods, Good, HSG C
0.222 74 >75% Grass cover, Good, HSG C
0.140 98 Paved roads w/curbs & sewers, HSG C

* 0.027 89 Gravel Shoulder, HSG C
0.535 80 Weighted Average
0.395 73.83% Pervious Area
0.140 26.17% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 128 0.0345 7.80 63.98 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.3 572 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.7 800 Total

Subcatchment 26A-2: PR DA 26A-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.535 ac

Runoff Volume=0.251 af
Runoff Depth=5.63"

Flow Length=800'
Tc=2.7 min

CN=80

3.91 cfs
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Summary for Subcatchment 26A-3: PR DA 26A-3

Runoff = 1.05 cfs @ 12.04 hrs,  Volume= 0.076 af,  Depth= 7.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.005 74 >75% Grass cover, Good, HSG C
0.111 98 Paved roads w/curbs & sewers, HSG C

* 0.003 89 Gravel Shoulder, HSG C
0.119 97 Weighted Average
0.008 6.72% Pervious Area
0.111 93.28% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 128 0.0345 7.80 63.98 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.3 572 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.7 800 Total

Subcatchment 26A-3: PR DA 26A-3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.119 ac

Runoff Volume=0.076 af
Runoff Depth=7.64"

Flow Length=800'
Tc=2.7 min

CN=97

1.05 cfs
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Summary for Subcatchment 26B-1: PR DA 26B-1

Runoff = 2.61 cfs @ 12.04 hrs,  Volume= 0.168 af,  Depth= 5.86"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.228 74 >75% Grass cover, Good, HSG C
0.098 98 Paved roads w/curbs & sewers, HSG C

* 0.019 89 Gravel Shoulder, HSG C
0.345 82 Weighted Average
0.247 71.59% Pervious Area
0.098 28.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 128 0.0345 7.80 63.98 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.3 572 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.7 800 Total

Subcatchment 26B-1: PR DA 26B-1

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

2

1

0

Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.345 ac

Runoff Volume=0.168 af
Runoff Depth=5.86"

Flow Length=800'
Tc=2.7 min

CN=82

2.61 cfs
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Summary for Subcatchment 26B-2: PR DA 26B-2

Runoff = 3.21 cfs @ 12.04 hrs,  Volume= 0.208 af,  Depth= 5.86"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.281 74 >75% Grass cover, Good, HSG C
0.121 98 Paved roads w/curbs & sewers, HSG C

* 0.023 89 Gravel Shoulder, HSG C
0.425 82 Weighted Average
0.304 71.53% Pervious Area
0.121 28.47% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 128 0.0345 7.80 63.98 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.3 572 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.7 800 Total

Subcatchment 26B-2: PR DA 26B-2

Runoff

Hydrograph
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.425 ac

Runoff Volume=0.208 af
Runoff Depth=5.86"

Flow Length=800'
Tc=2.7 min

CN=82

3.21 cfs



Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 649HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment 26B-3: PR DA 26B-3

Runoff = 1.05 cfs @ 12.04 hrs,  Volume= 0.076 af,  Depth= 7.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.005 74 >75% Grass cover, Good, HSG C
0.111 98 Paved roads w/curbs & sewers, HSG C

* 0.003 89 Gravel Shoulder, HSG C
0.119 97 Weighted Average
0.008 6.72% Pervious Area
0.111 93.28% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 128 0.0345 7.80 63.98 Channel Flow, Ditch
Area= 8.2 sf  Perim= 10.5'  r= 0.78'  n= 0.030

1.3 572 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.7 800 Total

Subcatchment 26B-3: PR DA 26B-3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.119 ac

Runoff Volume=0.076 af
Runoff Depth=7.64"

Flow Length=800'
Tc=2.7 min

CN=97

1.05 cfs
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Summary for Subcatchment 26C: PR DA 26C

Runoff = 1.66 cfs @ 12.24 hrs,  Volume= 0.166 af,  Depth= 4.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.176 71 Meadow, non-grazed, HSG C
0.269 70 Woods, Good, HSG C
0.445 70 Weighted Average
0.445 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.4 123 0.0569 0.13 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
2.0 113 0.0354 0.94 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
17.4 236 Total

Subcatchment 26C: PR DA 26C

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.445 ac

Runoff Volume=0.166 af
Runoff Depth=4.46"

Flow Length=236'
Tc=17.4 min

CN=70

1.66 cfs
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Summary for Subcatchment 26D: PR DA 26D

Runoff = 3.10 cfs @ 12.52 hrs,  Volume= 0.428 af,  Depth= 4.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
1.146 70 Woods, Good, HSG C
0.005 77 Woods, Good, HSG D
1.151 70 Weighted Average
1.151 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
29.5 150 0.0167 0.08 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
5.9 315 0.0317 0.89 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
1.3 573 0.0200 7.44 9.14 Pipe Channel, SW

15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

36.7 1,038 Total

Subcatchment 26D: PR DA 26D

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=1.151 ac

Runoff Volume=0.428 af
Runoff Depth=4.46"
Flow Length=1,038'

Tc=36.7 min
CN=70

3.10 cfs
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Summary for Subcatchment 26E: PR DA 26E

Runoff = 5.73 cfs @ 12.65 hrs,  Volume= 0.891 af,  Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.900 70 Woods, Good, HSG C
1.270 77 Woods, Good, HSG D
2.170 74 Weighted Average
2.170 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
36.2 150 0.0100 0.07 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
9.9 585 0.0387 0.98 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
46.1 735 Total

Subcatchment 26E: PR DA 26E

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=2.170 ac

Runoff Volume=0.891 af
Runoff Depth=4.93"

Flow Length=735'
Tc=46.1 min

CN=74

5.73 cfs
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Summary for Subcatchment 26F: PR DA 26F

Runoff = 0.51 cfs @ 12.08 hrs,  Volume= 0.036 af,  Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.087 74 >75% Grass cover, Good, HSG C
0.087 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.7 70 0.0800 0.20 Sheet Flow, SF
Grass: Dense   n= 0.240   P2= 3.75"

Subcatchment 26F: PR DA 26F

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.087 ac

Runoff Volume=0.036 af
Runoff Depth=4.93"

Flow Length=70'
Slope=0.0800 '/'

Tc=5.7 min
CN=74

0.51 cfs



Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 654HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment 26G: PR DA 26G

Runoff = 4.68 cfs @ 12.34 hrs,  Volume= 0.545 af,  Depth= 4.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
1.464 70 Woods, Good, HSG C
1.464 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.5 150 0.0467 0.13 Sheet Flow, 150

Woods: Light underbrush   n= 0.400   P2= 3.75"
5.7 345 0.0400 1.00 Shallow Concentrated Flow, Shallow Concentrated

Woodland   Kv= 5.0 fps
25.3 495 Total

Subcatchment 26G: PR DA 26G

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=1.464 ac

Runoff Volume=0.545 af
Runoff Depth=4.46"

Flow Length=495'
Tc=25.3 min

CN=70

4.68 cfs
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Summary for Subcatchment 28A: PR DA 28A

Runoff = 7.58 cfs @ 12.18 hrs,  Volume= 0.689 af,  Depth= 5.51"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
1.177 74 >75% Grass cover, Good, HSG C
0.324 98 Paved roads w/curbs & sewers, HSG C
1.501 79 Weighted Average
1.177 78.41% Pervious Area
0.324 21.59% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.7 150 0.0500 0.29 Sheet Flow, SF
Grass: Short   n= 0.150   P2= 3.75"

4.3 930 0.0500 3.60 Shallow Concentrated Flow, SC
Unpaved   Kv= 16.1 fps

0.4 200 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

13.4 1,280 Total

Subcatchment 28A: PR DA 28A

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=1.501 ac

Runoff Volume=0.689 af
Runoff Depth=5.51"
Flow Length=1,280'

Tc=13.4 min
CN=79

7.58 cfs
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Summary for Subcatchment 28B: PR DA 28B

Runoff = 4.26 cfs @ 12.03 hrs,  Volume= 0.269 af,  Depth= 6.21"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.271 74 >75% Grass cover, Good, HSG C
0.249 98 Paved roads w/curbs & sewers, HSG C
0.520 85 Weighted Average
0.271 52.12% Pervious Area
0.249 47.88% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 150 0.0600 2.51 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 100 0.0600 4.97 Shallow Concentrated Flow, SC
Paved   Kv= 20.3 fps

0.4 183 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.7 433 Total

Subcatchment 28B: PR DA 28B

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.520 ac

Runoff Volume=0.269 af
Runoff Depth=6.21"

Flow Length=433'
Tc=1.7 min

CN=85

4.26 cfs
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Summary for Subcatchment 28C: PR DA 28C

Runoff = 3.95 cfs @ 12.03 hrs,  Volume= 0.281 af,  Depth= 7.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.435 98 Paved roads w/curbs & sewers, HSG C
0.435 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 150 0.0600 2.51 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 100 0.0600 4.97 Shallow Concentrated Flow, SC
Paved   Kv= 20.3 fps

0.6 275 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.9 525 Total

Subcatchment 28C: PR DA 28C

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.435 ac

Runoff Volume=0.281 af
Runoff Depth=7.76"

Flow Length=525'
Tc=1.9 min

CN=98

3.95 cfs
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Summary for Subcatchment 28D: PR DA 28D

Runoff = 2.12 cfs @ 12.02 hrs,  Volume= 0.149 af,  Depth= 7.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.231 98 Paved roads w/curbs & sewers, HSG C
0.231 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.2 150 0.0400 2.13 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.2 50 0.0400 4.06 Shallow Concentrated Flow, SC
Paved   Kv= 20.3 fps

0.3 135 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.7 335 Total

Subcatchment 28D: PR DA 28D

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.231 ac

Runoff Volume=0.149 af
Runoff Depth=7.76"

Flow Length=335'
Tc=1.7 min

CN=98

2.12 cfs
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Summary for Subcatchment 28E: PR DA 28E

Runoff = 1.17 cfs @ 12.02 hrs,  Volume= 0.082 af,  Depth= 7.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.127 98 Paved roads w/curbs & sewers, HSG C
0.127 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 150 0.0600 2.51 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 100 0.0600 4.97 Shallow Concentrated Flow, SC
Paved   Kv= 20.3 fps

0.3 140 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.6 390 Total

Subcatchment 28E: PR DA 28E

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.127 ac

Runoff Volume=0.082 af
Runoff Depth=7.76"

Flow Length=390'
Tc=1.6 min

CN=98

1.17 cfs
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Summary for Subcatchment 28F: PR DA 28F

Runoff = 11.94 cfs @ 12.40 hrs,  Volume= 1.461 af,  Depth= 4.58"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.011 71 Meadow, non-grazed, HSG C
0.060 98 Unconnected pavement, HSG C
0.571 74 >75% Grass cover, Good, HSG C
3.187 70 Woods, Good, HSG C
3.829 71 Weighted Average
3.769 98.43% Pervious Area
0.060 1.57% Impervious Area
0.060 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.0 150 0.0500 0.13 Sheet Flow, SF

Woods: Light underbrush   n= 0.400   P2= 3.75"
9.4 712 0.0640 1.26 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
28.4 862 Total

Subcatchment 28F: PR DA 28F

Runoff
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=3.829 ac

Runoff Volume=1.461 af
Runoff Depth=4.58"

Flow Length=862'
Tc=28.4 min

CN=71

11.94 cfs
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Summary for Subcatchment 28G: PR DA 28G

Runoff = 1.18 cfs @ 12.02 hrs,  Volume= 0.082 af,  Depth= 7.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.127 98 Paved roads w/curbs & sewers, HSG C
0.127 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 113 0.0670 2.47 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.5 226 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 339 Total

Subcatchment 28G: PR DA 28G

Runoff
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.127 ac

Runoff Volume=0.082 af
Runoff Depth=7.76"

Flow Length=339'
Tc=1.3 min

CN=98

1.18 cfs
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Summary for Subcatchment 28H: PR DA 28H

Runoff = 0.64 cfs @ 12.13 hrs,  Volume= 0.052 af,  Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.126 74 >75% Grass cover, Good, HSG C
0.126 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.2 120 0.0700 0.22 Sheet Flow, SF
Grass: Dense   n= 0.240   P2= 3.75"

0.4 185 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

9.6 305 Total

Subcatchment 28H: PR DA 28H
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.126 ac

Runoff Volume=0.052 af
Runoff Depth=4.93"

Flow Length=305'
Tc=9.6 min

CN=74

0.64 cfs
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Summary for Subcatchment 28I: PR DA 28I

Runoff = 1.27 cfs @ 12.02 hrs,  Volume= 0.089 af,  Depth= 7.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.137 98 Paved roads w/curbs & sewers, HSG C
0.137 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 118 0.0670 2.50 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.4 165 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.2 283 Total

Subcatchment 28I: PR DA 28I

Runoff
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.137 ac

Runoff Volume=0.089 af
Runoff Depth=7.76"

Flow Length=283'
Tc=1.2 min

CN=98

1.27 cfs
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Summary for Subcatchment 31: PR DA 31

Runoff = 5.33 cfs @ 12.70 hrs,  Volume= 0.883 af,  Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.064 98 Unconnected pavement, HSG C
1.699 74 >75% Grass cover, Good, HSG C
0.031 71 Meadow, non-grazed, HSG C
0.300 70 Woods, Good, HSG C
0.049 80 >75% Grass cover, Good, HSG D
0.009 98 Water Surface, HSG D
2.152 74 Weighted Average
2.079 96.61% Pervious Area
0.073 3.39% Impervious Area
0.064 87.67% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
42.5 150 0.0067 0.06 Sheet Flow, Sheet Flow

Woods: Light underbrush   n= 0.400   P2= 3.75"
9.0 558 0.0430 1.04 Shallow Concentrated Flow, SCF

Woodland   Kv= 5.0 fps
51.5 708 Total

Subcatchment 31: PR DA 31

Runoff
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=2.152 ac

Runoff Volume=0.883 af
Runoff Depth=4.93"

Flow Length=708'
Tc=51.5 min

CN=74

5.33 cfs
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Summary for Subcatchment 31A: PR DA 31A

Runoff = 0.67 cfs @ 12.01 hrs,  Volume= 0.046 af,  Depth= 7.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
* 0.071 98 Paved roads w/curbs & sewers, HSG C

0.071 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 130 0.0690 2.58 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

0.1 60 0.0200 7.44 9.14 Pipe Channel, Stormwater
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.9 190 Total

Subcatchment 31A: PR DA 31A
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.071 ac

Runoff Volume=0.046 af
Runoff Depth=7.76"

Flow Length=190'
Tc=0.9 min

CN=98

0.67 cfs
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Summary for Subcatchment 31B: PR DA 31B

Runoff = 0.34 cfs @ 12.15 hrs,  Volume= 0.028 af,  Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.069 74 >75% Grass cover, Good, HSG C
0.069 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.7 144 0.0700 0.22 Sheet Flow, SF

Grass: Dense   n= 0.240   P2= 3.75"
0.1 42 0.0200 7.44 9.14 Pipe Channel, SW

15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

10.8 186 Total

Subcatchment 31B: PR DA 31B
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.069 ac

Runoff Volume=0.028 af
Runoff Depth=4.93"

Flow Length=186'
Tc=10.8 min

CN=74

0.34 cfs
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Summary for Subcatchment 31C: PR DA 31C

Runoff = 0.75 cfs @ 12.01 hrs,  Volume= 0.052 af,  Depth= 7.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.080 98 Paved roads w/curbs & sewers, HSG C
0.080 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 150 0.0670 2.62 Sheet Flow, SF
Smooth surfaces   n= 0.011   P2= 3.75"

Subcatchment 31C: PR DA 31C

Runoff
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.080 ac

Runoff Volume=0.052 af
Runoff Depth=7.76"

Flow Length=150'
Slope=0.0670 '/'

Tc=1.0 min
CN=98

0.75 cfs
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Summary for Subcatchment 31D: PR DA 31D

Runoff = 4.48 cfs @ 12.03 hrs,  Volume= 0.294 af,  Depth= 6.57"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.223 74 >75% Grass cover, Good, HSG C
0.063 98 Unconnected pavement, HSG C
0.251 98 Paved roads w/curbs & sewers, HSG C
0.537 88 Weighted Average
0.223 41.53% Pervious Area
0.314 58.47% Impervious Area
0.063 20.06% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.4 150 0.0270 1.82 Sheet Flow, Gutter
Smooth surfaces   n= 0.011   P2= 3.75"

0.6 125 0.0270 3.34 Shallow Concentrated Flow, Gutter
Paved   Kv= 20.3 fps

0.3 122 0.0200 7.44 9.14 Pipe Channel, SW
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

2.3 397 Total

Subcatchment 31D: PR DA 31D

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.537 ac

Runoff Volume=0.294 af
Runoff Depth=6.57"

Flow Length=397'
Tc=2.3 min

CN=88

4.48 cfs
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Summary for Subcatchment SW21A: PR DA SW21A

Runoff = 4.69 cfs @ 12.09 hrs,  Volume= 0.334 af,  Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.814 74 >75% Grass cover, Good, HSG C
0.814 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment SW21A: PR DA SW21A

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.814 ac

Runoff Volume=0.334 af
Runoff Depth=4.93"

Tc=6.0 min
CN=74

4.69 cfs
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Summary for Subcatchment SW21B: PR DA SW21B

Runoff = 3.53 cfs @ 12.09 hrs,  Volume= 0.251 af,  Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.433 74 >75% Grass cover, Good, HSG C
0.179 74 >75% Grass cover, Good, HSG C
0.612 74 Weighted Average
0.612 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment SW21B: PR DA SW21B

Runoff
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.612 ac

Runoff Volume=0.251 af
Runoff Depth=4.93"

Tc=6.0 min
CN=74

3.53 cfs
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Summary for Subcatchment SW21C: PR DA SW21C

Runoff = 0.67 cfs @ 12.09 hrs,  Volume= 0.048 af,  Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.116 74 >75% Grass cover, Good, HSG C
0.116 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment SW21C: PR DA SW21C

Runoff

Hydrograph
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.116 ac

Runoff Volume=0.048 af
Runoff Depth=4.93"

Tc=6.0 min
CN=74

0.67 cfs
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Summary for Subcatchment SW23A: PR DA SW23A

Runoff = 0.32 cfs @ 12.09 hrs,  Volume= 0.023 af,  Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.056 74 >75% Grass cover, Good, HSG C
0.056 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment SW23A: PR DA SW23A

Runoff

Hydrograph
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.056 ac

Runoff Volume=0.023 af
Runoff Depth=4.93"

Tc=6.0 min
CN=74

0.32 cfs
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Summary for Subcatchment SW23B: PR DA SW23B

Runoff = 0.54 cfs @ 12.09 hrs,  Volume= 0.038 af,  Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.093 74 >75% Grass cover, Good, HSG C
0.093 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment SW23B: PR DA SW23B

Runoff

Hydrograph
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.093 ac

Runoff Volume=0.038 af
Runoff Depth=4.93"

Tc=6.0 min
CN=74

0.54 cfs



Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 674HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment SW28A: PR DA SW28A

Runoff = 0.49 cfs @ 12.07 hrs,  Volume= 0.033 af,  Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.081 74 >75% Grass cover, Good, HSG C
0.081 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.8 64 0.1000 0.22 Sheet Flow, SF
Grass: Dense   n= 0.240   P2= 3.75"

Subcatchment SW28A: PR DA SW28A

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.081 ac

Runoff Volume=0.033 af
Runoff Depth=4.93"

Flow Length=64'
Slope=0.1000 '/'

Tc=4.8 min
CN=74

0.49 cfs
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Summary for Subcatchment SW28B: PR DA SW28B

Runoff = 0.82 cfs @ 12.00 hrs,  Volume= 0.048 af,  Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.116 74 >75% Grass cover, Good, HSG C
0.116 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.0 20 0.2000 7.20 Shallow Concentrated Flow, SC
Unpaved   Kv= 16.1 fps

Subcatchment SW28B: PR DA SW28B

Runoff

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

0.9

0.85

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.116 ac

Runoff Volume=0.048 af
Runoff Depth=4.93"

Flow Length=20'
Slope=0.2000 '/'

Tc=0.0 min
CN=74

0.82 cfs
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Summary for Subcatchment SW28C: PR DA SW28C

Runoff = 0.68 cfs @ 12.00 hrs,  Volume= 0.040 af,  Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.097 74 >75% Grass cover, Good, HSG C
0.097 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.0 20 0.2000 7.20 Shallow Concentrated Flow, SC
Unpaved   Kv= 16.1 fps

Subcatchment SW28C: PR DA SW28C
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.097 ac

Runoff Volume=0.040 af
Runoff Depth=4.93"

Flow Length=20'
Slope=0.2000 '/'

Tc=0.0 min
CN=74

0.68 cfs
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Summary for Subcatchment SW28D: PR DA SW28D

Runoff = 2.67 cfs @ 12.00 hrs,  Volume= 0.155 af,  Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.378 74 >75% Grass cover, Good, HSG C
0.378 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.0 20 0.2000 7.20 Shallow Concentrated Flow, SC
Unpaved   Kv= 16.1 fps

Subcatchment SW28D: PR DA SW28D

Runoff

Hydrograph
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.378 ac

Runoff Volume=0.155 af
Runoff Depth=4.93"

Flow Length=20'
Slope=0.2000 '/'

Tc=0.0 min
CN=74

2.67 cfs
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Summary for Subcatchment SW31: PR DA SW31

Runoff = 0.39 cfs @ 12.04 hrs,  Volume= 0.025 af,  Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.060 74 >75% Grass cover, Good, HSG C
0.060 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.5 20 0.0500 0.13 Sheet Flow, SF
Grass: Dense   n= 0.240   P2= 3.75"

Subcatchment SW31: PR DA SW31
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.060 ac

Runoff Volume=0.025 af
Runoff Depth=4.93"

Flow Length=20'
Slope=0.0500 '/'

Tc=2.5 min
CN=74

0.39 cfs
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Summary for Reach 30R: DP-9

Inflow Area = 2.749 ac, 14.08% Impervious,  Inflow Depth = 4.97"    for  100-YR, 24-HR Storm event
Inflow = 5.88 cfs @ 12.65 hrs,  Volume= 1.139 af
Outflow = 5.88 cfs @ 12.66 hrs,  Volume= 1.139 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 30R: DP-9
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Inflow Area=2.749 ac
5.88 cfs

5.88 cfs
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Summary for Reach 36R: DP-1

Inflow Area = 7.925 ac, 23.23% Impervious,  Inflow Depth = 4.98"    for  100-YR, 24-HR Storm event
Inflow = 25.37 cfs @ 12.29 hrs,  Volume= 3.286 af
Outflow = 25.37 cfs @ 12.30 hrs,  Volume= 3.286 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
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Summary for Reach 41R: DP-26

Inflow Area = 11.313 ac, 6.13% Impervious,  Inflow Depth > 4.85"    for  100-YR, 24-HR Storm event
Inflow = 17.08 cfs @ 12.55 hrs,  Volume= 4.575 af
Outflow = 17.08 cfs @ 12.56 hrs,  Volume= 4.575 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 41R: DP-26
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Summary for Reach 46R: DP-25

Inflow Area = 12.776 ac, 7.30% Impervious,  Inflow Depth = 4.73"    for  100-YR, 24-HR Storm event
Inflow = 41.82 cfs @ 12.06 hrs,  Volume= 5.031 af
Outflow = 41.82 cfs @ 12.07 hrs,  Volume= 5.031 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 46R: DP-25
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Summary for Reach 51R: DP-24

Inflow Area = 20.586 ac, 5.22% Impervious,  Inflow Depth > 5.06"    for  100-YR, 24-HR Storm event
Inflow = 48.33 cfs @ 12.37 hrs,  Volume= 8.677 af
Outflow = 48.33 cfs @ 12.38 hrs,  Volume= 8.677 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 51R: DP-24
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Summary for Reach 56R: DP-23

Inflow Area = 14.438 ac, 6.32% Impervious,  Inflow Depth > 4.75"    for  100-YR, 24-HR Storm event
Inflow = 34.71 cfs @ 12.42 hrs,  Volume= 5.713 af
Outflow = 34.71 cfs @ 12.43 hrs,  Volume= 5.713 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 56R: DP-23
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Summary for Reach 61R: DP-21

Inflow Area = 84.319 ac, 3.86% Impervious,  Inflow Depth > 4.81"    for  100-YR, 24-HR Storm event
Inflow = 176.45 cfs @ 12.71 hrs,  Volume= 33.767 af
Outflow = 176.45 cfs @ 12.72 hrs,  Volume= 33.767 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs

Reach 61R: DP-21
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Summary for Pond 21A-P: Pond-21A

Inflow Area = 3.092 ac, 26.26% Impervious,  Inflow Depth = 6.06"    for  100-YR, 24-HR Storm event
Inflow = 23.83 cfs @ 12.04 hrs,  Volume= 1.562 af
Outflow = 5.62 cfs @ 12.43 hrs,  Volume= 1.262 af,  Atten= 76%,  Lag= 23.2 min
Primary = 0.04 cfs @ 12.43 hrs,  Volume= 0.467 af
Secondary = 5.57 cfs @ 12.43 hrs,  Volume= 0.794 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Starting Elev= 1,376.50'   Surf.Area= 2,567 sf   Storage= 3,042 cf
Peak Elev= 1,379.35' @ 12.43 hrs   Surf.Area= 16,863 sf   Storage= 39,880 cf   (36,838 cf above start)

Plug-Flow detention time= 1,827.3 min calculated for 1.192 af (76% of inflow)
Center-of-Mass det. time= 1,646.7 min ( 2,440.0 - 793.3 )

Volume Invert Avail.Storage Storage Description
#1 1,374.00' 51,415 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,374.00 277 79.1 0 0 277
1,375.00 875 200.4 548 548 2,979
1,376.00 1,938 331.0 1,372 1,920 8,508
1,376.50 2,567 347.4 1,123 3,042 9,409
1,376.51 9,076 469.5 55 3,097 17,346
1,377.00 10,035 482.1 4,680 7,778 18,329
1,378.00 13,431 599.0 11,692 19,469 28,400
1,379.00 15,954 633.4 14,674 34,144 31,830
1,380.00 18,622 668.8 17,271 51,415 35,555

Device Routing     Invert Outlet Devices
#1 Primary 1,374.00' 15.0"  Round Culvert   

L= 3.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,374.00' / 1,373.50'   S= 0.1667 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,376.50' 1.0" Vert. Orifice/Grate    C= 0.600   
#3 Secondary 1,379.00' 10.0' long  x 15.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=0.04 cfs @ 12.43 hrs  HW=1,379.35'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.04 cfs of 10.14 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.04 cfs @ 8.07 fps)

Secondary OutFlow  Max=5.57 cfs @ 12.43 hrs  HW=1,379.35'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  (Weir Controls 5.57 cfs @ 1.59 fps)
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Pond 21A-P: Pond-21A
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Pond 21A-P: Pond-21A
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Summary for Pond 21B-P: Pond-21B

Inflow Area = 3.185 ac, 29.51% Impervious,  Inflow Depth = 5.64"    for  100-YR, 24-HR Storm event
Inflow = 21.65 cfs @ 12.04 hrs,  Volume= 1.498 af
Outflow = 5.30 cfs @ 12.43 hrs,  Volume= 1.399 af,  Atten= 76%,  Lag= 23.4 min
Primary = 1.23 cfs @ 12.43 hrs,  Volume= 1.158 af
Secondary = 4.08 cfs @ 12.43 hrs,  Volume= 0.241 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Starting Elev= 1,378.00'   Surf.Area= 5,813 sf   Storage= 10,561 cf
Peak Elev= 1,380.23' @ 12.43 hrs   Surf.Area= 17,542 sf   Storage= 43,893 cf   (33,332 cf above start)

Plug-Flow detention time= 1,266.3 min calculated for 1.156 af (77% of inflow)
Center-of-Mass det. time= 969.0 min ( 1,771.0 - 802.0 )

Volume Invert Avail.Storage Storage Description
#1 1,375.00' 58,169 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,375.00 1,530 196.8 0 0 1,530
1,376.00 2,694 275.3 2,085 2,085 4,489
1,377.00 4,273 340.8 3,453 5,538 7,715
1,378.00 5,813 381.6 5,023 10,561 10,088
1,378.01 12,538 491.4 90 10,651 17,716
1,379.00 14,705 523.2 13,471 24,122 20,332
1,380.00 16,999 554.8 15,838 39,960 23,096
1,381.00 19,446 587.7 18,209 58,169 26,141

Device Routing     Invert Outlet Devices
#1 Primary 1,376.00' 12.0"  Round Culvert   

L= 52.0'   CMP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 1,376.00' / 1,375.00'   S= 0.0192 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 1,378.00' 1.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,379.00' 6.0" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
#4 Secondary 1,380.00' 15.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=1.23 cfs @ 12.43 hrs  HW=1,380.23'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 1.23 cfs of 6.44 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.04 cfs @ 7.12 fps)
3=Orifice/Grate  (Orifice Controls 1.19 cfs @ 4.75 fps)

Secondary OutFlow  Max=4.08 cfs @ 12.43 hrs  HW=1,380.23'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  (Weir Controls 4.08 cfs @ 1.19 fps)



Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 690HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Pond 21B-P: Pond-21B
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Pond 21B-P: Pond-21B
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Summary for Pond 23-P: Pond-23

Inflow Area = 6.536 ac, 9.13% Impervious,  Inflow Depth = 5.39"    for  100-YR, 24-HR Storm event
Inflow = 27.52 cfs @ 12.04 hrs,  Volume= 2.933 af
Outflow = 13.04 cfs @ 12.61 hrs,  Volume= 2.822 af,  Atten= 53%,  Lag= 33.9 min
Primary = 13.04 cfs @ 12.61 hrs,  Volume= 2.822 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Starting Elev= 1,381.00'   Surf.Area= 7,857 sf   Storage= 8,931 cf
Peak Elev= 1,384.52' @ 12.61 hrs   Surf.Area= 14,409 sf   Storage= 47,664 cf   (38,734 cf above start)

Plug-Flow detention time= 693.9 min calculated for 2.617 af (89% of inflow)
Center-of-Mass det. time= 589.4 min ( 1,414.1 - 824.8 )

Volume Invert Avail.Storage Storage Description
#1 1,377.00' 71,310 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,377.00 234 63.1 0 0 234
1,378.00 802 196.1 490 490 2,980
1,379.00 1,699 233.8 1,223 1,713 4,288
1,380.00 2,685 258.9 2,173 3,886 5,302
1,381.00 7,857 376.4 5,045 8,931 11,251
1,382.00 9,589 415.8 8,709 17,639 13,766
1,383.00 11,418 451.2 10,490 28,130 16,247
1,384.00 13,357 481.7 12,375 40,504 18,559
1,385.00 15,433 511.5 14,383 54,887 20,966
1,386.00 17,433 538.9 16,423 71,310 23,316

Device Routing     Invert Outlet Devices
#1 Primary 1,380.00' 18.0"  Round Culvert   

L= 50.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,380.00' / 1,379.00'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,381.00' 1.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,383.00' 36.0" W x 12.0" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 1,384.00' 15.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=13.04 cfs @ 12.61 hrs  HW=1,384.52'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 13.04 cfs @ 7.38 fps)

2=Orifice/Grate  (Passes < 0.05 cfs potential flow)
3=Orifice/Grate  (Passes < 14.40 cfs potential flow)
4=Broad-Crested Rectangular Weir  (Passes < 14.68 cfs potential flow)
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Pond 23-P: Pond-23
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Pond 23-P: Pond-23
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Summary for Pond 24-P: Pond-24

Inflow Area = 12.441 ac, 8.63% Impervious,  Inflow Depth = 5.15"    for  100-YR, 24-HR Storm event
Inflow = 46.25 cfs @ 12.04 hrs,  Volume= 5.340 af
Outflow = 23.36 cfs @ 12.59 hrs,  Volume= 5.413 af,  Atten= 49%,  Lag= 32.7 min
Primary = 20.97 cfs @ 12.59 hrs,  Volume= 5.362 af
Secondary = 2.39 cfs @ 12.59 hrs,  Volume= 0.051 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Starting Elev= 1,365.00'   Surf.Area= 12,290 sf   Storage= 10,821 cf
Peak Elev= 1,368.13' @ 12.59 hrs   Surf.Area= 23,811 sf   Storage= 67,947 cf   (57,126 cf above start)

Plug-Flow detention time= 378.9 min calculated for 5.164 af (97% of inflow)
Center-of-Mass det. time= 335.6 min ( 1,156.6 - 820.9 )

Volume Invert Avail.Storage Storage Description
#1 1,361.00' 90,100 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,361.00 144 79.7 0 0 144
1,362.00 778 180.4 419 419 2,232
1,363.00 1,724 246.8 1,220 1,639 4,500
1,364.00 2,762 271.9 2,223 3,862 5,568
1,365.00 12,290 631.5 6,959 10,821 31,423
1,366.00 16,533 762.9 14,359 25,180 46,021
1,367.00 19,892 828.3 18,187 43,367 54,340
1,368.00 23,383 865.9 21,614 64,981 59,479
1,369.00 26,897 891.0 25,120 90,100 63,097

Device Routing     Invert Outlet Devices
#1 Primary 1,362.00' 18.0"  Round Culvert   

L= 150.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 1,362.00' / 1,358.00'   S= 0.0267 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,364.00' 1.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,365.80' 12.5" W x 12.5" H Vert. Orifice/Grate X 3.00    C= 0.600   
#4 Device 1 1,367.00' 12.0" x 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#5 Secondary 1,368.00' 20.0' long  x 15.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=20.97 cfs @ 12.59 hrs  HW=1,368.13'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 20.97 cfs @ 11.87 fps)

2=Orifice/Grate  (Passes < 0.05 cfs potential flow)
3=Orifice/Grate  (Passes < 20.98 cfs potential flow)
4=Orifice/Grate  (Passes < 5.11 cfs potential flow)

Secondary OutFlow  Max=2.39 cfs @ 12.59 hrs  HW=1,368.13'  TW=0.00'   (Dynamic Tailwater)
5=Broad-Crested Rectangular Weir  (Weir Controls 2.39 cfs @ 0.95 fps)
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Pond 24-P: Pond-24
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Pond 24-P: Pond-24
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Summary for Pond 26-P: Pond-26

Inflow Area = 5.277 ac, 13.14% Impervious,  Inflow Depth = 5.21"    for  100-YR, 24-HR Storm event
Inflow = 17.14 cfs @ 12.04 hrs,  Volume= 2.291 af
Outflow = 4.76 cfs @ 13.21 hrs,  Volume= 2.210 af,  Atten= 72%,  Lag= 70.4 min
Primary = 4.76 cfs @ 13.21 hrs,  Volume= 2.210 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Starting Elev= 1,371.00'   Surf.Area= 11,978 sf   Storage= 14,978 cf
Peak Elev= 1,374.11' @ 13.21 hrs   Surf.Area= 18,730 sf   Storage= 62,455 cf   (47,477 cf above start)

Plug-Flow detention time= 808.1 min calculated for 1.866 af (81% of inflow)
Center-of-Mass det. time= 610.1 min ( 1,436.3 - 826.2 )

Volume Invert Avail.Storage Storage Description
#1 1,367.00' 80,070 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,367.00 790 132.3 0 0 790
1,368.00 1,854 246.6 1,285 1,285 4,242
1,369.00 2,907 273.0 2,361 3,646 5,364
1,370.00 4,238 315.4 3,552 7,197 7,371
1,371.00 11,978 471.7 7,780 14,978 17,168
1,372.00 14,050 507.1 13,000 27,978 19,969
1,373.00 16,216 538.7 15,120 43,098 22,650
1,374.00 18,484 568.5 17,338 60,435 25,334
1,375.00 20,808 593.7 19,635 80,070 27,736

Device Routing     Invert Outlet Devices
#1 Primary 1,368.00' 15.0"  Round RCP_Round  15"   

L= 60.0'   RCP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 1,368.00' / 1,367.00'   S= 0.0167 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,371.00' 1.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,372.00' 5.0" W x 5.0" H Vert. Orifice/Grate X 3.00    C= 0.600   
#4 Device 1 1,374.00' 15.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=4.76 cfs @ 13.21 hrs  HW=1,374.11'  TW=0.00'   (Dynamic Tailwater)
1=RCP_Round  15"  (Passes 4.76 cfs of 12.21 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.05 cfs @ 8.43 fps)
3=Orifice/Grate  (Orifice Controls 3.46 cfs @ 6.63 fps)
4=Broad-Crested Rectangular Weir  (Weir Controls 1.25 cfs @ 0.77 fps)
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Pond 26-P: Pond-26
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Summary for Pond 28-P: Pond-28

Inflow Area = 2.526 ac, 27.71% Impervious,  Inflow Depth = 6.23"    for  100-YR, 24-HR Storm event
Inflow = 16.93 cfs @ 12.03 hrs,  Volume= 1.311 af
Outflow = 11.86 cfs @ 12.22 hrs,  Volume= 1.308 af,  Atten= 30%,  Lag= 11.1 min
Primary = 11.86 cfs @ 12.22 hrs,  Volume= 1.308 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Starting Elev= 1,373.60'   Surf.Area= 3,232 sf   Storage= 4,285 cf
Peak Elev= 1,376.87' @ 12.22 hrs   Surf.Area= 8,513 sf   Storage= 23,104 cf   (18,820 cf above start)

Plug-Flow detention time= 954.8 min calculated for 1.209 af (92% of inflow)
Center-of-Mass det. time= 840.5 min ( 1,634.7 - 794.2 )

Volume Invert Avail.Storage Storage Description
#1 1,371.50' 34,004 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,371.50 1,192 167.7 0 0 1,192
1,372.00 1,450 177.8 659 659 1,483
1,373.00 2,447 249.8 1,927 2,586 3,942
1,374.00 3,816 343.3 3,106 5,693 8,365
1,375.00 5,311 374.0 4,543 10,236 10,154
1,376.00 6,958 407.2 6,116 16,352 12,254
1,377.00 8,749 443.2 7,836 24,188 14,727
1,378.00 10,923 486.7 9,816 34,004 17,980

Device Routing     Invert Outlet Devices
#1 Primary 1,373.00' 18.0"  Round Culvert   

L= 20.0'   RCP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 1,373.00' / 1,372.00'   S= 0.0500 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,373.60' 1.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,376.00' 18.0" W x 12.0" H Vert. Orifice/Grate X 3.00    C= 0.600   
#4 Device 1 1,377.00' 16.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   

Primary OutFlow  Max=11.86 cfs @ 12.22 hrs  HW=1,376.87'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 11.86 cfs of 13.27 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.05 cfs @ 8.66 fps)
3=Orifice/Grate  (Orifice Controls 11.81 cfs @ 3.00 fps)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 28-P: Pond-28
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Pond 28-P: Pond-28
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Summary for Pond BRA-46: BRA-46

Inflow Area = 1.246 ac, 25.52% Impervious,  Inflow Depth = 4.89"    for  100-YR, 24-HR Storm event
Inflow = 8.08 cfs @ 12.04 hrs,  Volume= 0.507 af
Outflow = 7.86 cfs @ 12.06 hrs,  Volume= 0.449 af,  Atten= 3%,  Lag= 1.1 min
Primary = 7.86 cfs @ 12.06 hrs,  Volume= 0.449 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,370.95' @ 12.06 hrs   Surf.Area= 1,809 sf   Storage= 3,275 cf

Plug-Flow detention time= 89.7 min calculated for 0.448 af (88% of inflow)
Center-of-Mass det. time= 33.2 min ( 839.2 - 806.0 )

Volume Invert Avail.Storage Storage Description
#1 1,366.00' 3,370 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,366.00 1,368 164.6 0.0 0 0 1,368
1,367.00 1,368 164.6 25.0 342 342 1,533
1,368.00 1,368 164.6 25.0 342 684 1,697
1,369.00 1,368 164.6 25.0 342 1,026 1,862
1,369.50 1,368 164.6 25.0 171 1,197 1,944
1,370.50 1,368 164.6 100.0 1,368 2,565 2,109
1,371.00 1,864 195.6 100.0 805 3,370 3,002

Device Routing     Invert Outlet Devices
#1 Primary 1,366.00' 15.0"  Round Culvert   

L= 72.8'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,366.00' / 1,365.20'   S= 0.0110 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,366.50' 0.4" Horiz. Perforated Underdrain X 512.00    C= 0.600   
Limited to weir flow at low heads   

#3 Device 2 1,367.00' 0.250 in/hr Exfiltration over Surface area above 1,367.00'   
Conductivity to Groundwater Elevation = 1,366.00'   
Excluded Surface area = 1,368 sf   

#4 Device 1 1,370.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=7.85 cfs @ 12.06 hrs  HW=1,370.95'  TW=1,367.31'   (Dynamic Tailwater)
1=Culvert  (Passes 7.85 cfs of 8.90 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 4.10 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  (Weir Controls 7.85 cfs @ 2.19 fps)
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Pond BRA-46: BRA-46

Inflow
Primary

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

9

8

7

6

5

4

3

2

1

0

Inflow Area=1.246 ac
Peak Elev=1,370.95'

Storage=3,275 cf

8.08 cfs
7.86 cfs

Pond BRA-46: BRA-46

Primary

Stage-Discharge

Discharge  (cfs)
9876543210

E
le

va
ti

o
n

  (
fe

et
)

1,371

1,370

1,369

1,368

1,367

1,366
 Culvert 

 Perforated Underdrain 

 Exfiltration 

 Overflow Grate 



Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 706HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Pond BRA-46: BRA-46
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Summary for Pond BRA-46-FS: Flow Splitter for BRA-46

Inflow Area = 1.246 ac, 25.52% Impervious,  Inflow Depth = 5.74"    for  100-YR, 24-HR Storm event
Inflow = 9.37 cfs @ 12.03 hrs,  Volume= 0.596 af
Outflow = 9.37 cfs @ 12.04 hrs,  Volume= 0.596 af,  Atten= 0%,  Lag= 0.6 min
Primary = 8.08 cfs @ 12.04 hrs,  Volume= 0.507 af
Secondary = 1.30 cfs @ 12.04 hrs,  Volume= 0.089 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,375.07' @ 12.04 hrs
Flood Elev= 1,375.00'

Device Routing     Invert Outlet Devices
#1 Primary 1,371.45' 15.0"  Round Culvert   

L= 38.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,371.45' / 1,371.00'   S= 0.0118 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Secondary 1,371.45' 15.0"  Round Culvert   
L= 195.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,371.45' / 1,365.12'   S= 0.0325 '/'   Cc= 0.900   
n= 0.130,  Flow Area= 1.23 sf   

#3 Device 2 1,371.67' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=8.06 cfs @ 12.04 hrs  HW=1,375.06'  TW=1,370.93'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 8.06 cfs @ 6.57 fps)

Secondary OutFlow  Max=1.29 cfs @ 12.04 hrs  HW=1,375.06'  TW=1,367.20'   (Dynamic Tailwater)
2=Culvert  (Outlet Controls 1.29 cfs @ 1.05 fps)

3=Sharp-Crested Rectangular Weir  (Passes 1.29 cfs of 67.69 cfs potential flow)
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Pond BRA-46-FS: Flow Splitter for BRA-46
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Pond BRA-46-FS: Flow Splitter for BRA-46
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Summary for Pond BRA-59: BRA-59

Inflow Area = 0.860 ac, 38.02% Impervious,  Inflow Depth = 4.00"    for  100-YR, 24-HR Storm event
Inflow = 3.07 cfs @ 12.04 hrs,  Volume= 0.287 af
Outflow = 2.13 cfs @ 12.09 hrs,  Volume= 0.192 af,  Atten= 31%,  Lag= 3.3 min
Primary = 2.13 cfs @ 12.09 hrs,  Volume= 0.192 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,381.69' @ 12.09 hrs   Surf.Area= 2,867 sf   Storage= 4,625 cf

Plug-Flow detention time= 228.9 min calculated for 0.192 af (67% of inflow)
Center-of-Mass det. time= 104.2 min ( 925.5 - 821.3 )

Volume Invert Avail.Storage Storage Description
#1 1,378.50' 5,556 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,378.50 2,733 227.5 0.0 0 0 2,733
1,379.50 2,733 227.5 25.0 683 683 2,961
1,380.50 2,733 227.5 25.0 683 1,367 3,188
1,381.50 2,733 227.5 100.0 2,733 4,100 3,416
1,382.00 3,098 238.0 100.0 1,457 5,556 3,821

Device Routing     Invert Outlet Devices
#1 Primary 1,378.50' 15.0"  Round Culvert   

L= 52.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,378.50' / 1,378.00'   S= 0.0096 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,379.00' 0.4" Horiz. Perforated Underdrain X 336.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,379.50' 0.250 in/hr Exfiltration over Surface area above 1,379.50'   
Conductivity to Groundwater Elevation = 1,378.50'   
Excluded Surface area = 2,733 sf   

#4 Device 1 1,381.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=2.13 cfs @ 12.09 hrs  HW=1,381.69'  TW=1,379.76'   (Dynamic Tailwater)
1=Culvert  (Passes 2.13 cfs of 6.48 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 7.84 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  (Weir Controls 2.13 cfs @ 1.42 fps)
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Pond BRA-59: BRA-59
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Pond BRA-59: BRA-59
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Summary for Pond BRA-59-FS: Flow Splitter for BRA-59

Inflow Area = 0.860 ac, 38.02% Impervious,  Inflow Depth = 6.10"    for  100-YR, 24-HR Storm event
Inflow = 6.93 cfs @ 12.03 hrs,  Volume= 0.437 af
Outflow = 6.93 cfs @ 12.04 hrs,  Volume= 0.437 af,  Atten= 0%,  Lag= 0.6 min
Primary = 3.07 cfs @ 12.04 hrs,  Volume= 0.287 af
Secondary = 3.86 cfs @ 12.04 hrs,  Volume= 0.150 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,382.81' @ 12.04 hrs
Flood Elev= 1,385.50'

Device Routing     Invert Outlet Devices
#1 Primary 1,381.75' 15.0"  Round Culvert to BRA   

L= 66.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,381.75' / 1,381.25'   S= 0.0076 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Secondary 1,381.50' 15.0"  Round Culvert to Pond   
L= 86.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,381.50' / 1,380.50'   S= 0.0116 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,382.00' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=3.05 cfs @ 12.04 hrs  HW=1,382.81'  TW=1,381.61'   (Dynamic Tailwater)
1=Culvert to BRA  (Inlet Controls 3.05 cfs @ 2.76 fps)

Secondary OutFlow  Max=3.85 cfs @ 12.04 hrs  HW=1,382.81'  TW=1,379.51'   (Dynamic Tailwater)
2=Culvert to Pond  (Inlet Controls 3.85 cfs @ 3.14 fps)

3=Sharp-Crested Rectangular Weir  (Passes 3.85 cfs of 9.08 cfs potential flow)
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Pond BRA-59-FS: Flow Splitter for BRA-59

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

7

6

5

4

3

2

1

0

Inflow Area=0.860 ac
Peak Elev=1,382.81'

6.93 cfs
6.93 cfs

3.07 cfs
3.86 cfs

Pond BRA-59-FS: Flow Splitter for BRA-59

Total
Primary
Secondary

Stage-Discharge

Discharge  (cfs)
1614121086420

E
le

va
ti

o
n

  (
fe

et
)

1,385

1,384

1,383

1,382
 Culvert to BRA 

 Culvert to Pond 

 Sharp-Crested Rectangular Weir 



Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 715HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Pond BRA-59-FS: Flow Splitter for BRA-59
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Summary for Pond BRA37-FS: Flow Splitter for BRA-37

Inflow Area = 5.787 ac, 8.64% Impervious,  Inflow Depth = 5.06"    for  100-YR, 24-HR Storm event
Inflow = 19.12 cfs @ 12.03 hrs,  Volume= 2.442 af
Outflow = 19.12 cfs @ 12.04 hrs,  Volume= 2.442 af,  Atten= 0%,  Lag= 0.6 min
Primary = 9.56 cfs @ 12.04 hrs,  Volume= 1.337 af
Secondary = 9.56 cfs @ 12.04 hrs,  Volume= 1.105 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,388.38' @ 12.04 hrs
Flood Elev= 1,390.50'

Device Routing     Invert Outlet Devices
#1 Primary 1,385.60' 18.0"  Round Culvert to BRA-37   

L= 7.9'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,385.60' / 1,385.50'   S= 0.0127 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Secondary 1,385.60' 18.0"  Round Culvert   
L= 89.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,385.60' / 1,383.00'   S= 0.0292 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Device 2 1,385.90' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=9.56 cfs @ 12.04 hrs  HW=1,388.37'  TW=1,385.93'   (Dynamic Tailwater)
1=Culvert to BRA-37  (Inlet Controls 9.56 cfs @ 5.41 fps)

Secondary OutFlow  Max=9.56 cfs @ 12.04 hrs  HW=1,388.37'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Inlet Controls 9.56 cfs @ 5.41 fps)

3=Sharp-Crested Rectangular Weir  (Passes 9.56 cfs of 44.62 cfs potential flow)
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Pond BRA37-FS: Flow Splitter for BRA-37
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Pond BRA37-FS: Flow Splitter for BRA-37
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Summary for Pond BRA37-P: BRA-37

Inflow Area = 5.787 ac, 8.64% Impervious,  Inflow Depth = 2.77"    for  100-YR, 24-HR Storm event
Inflow = 9.56 cfs @ 12.04 hrs,  Volume= 1.337 af
Outflow = 8.58 cfs @ 12.09 hrs,  Volume= 1.223 af,  Atten= 10%,  Lag= 2.8 min
Primary = 8.58 cfs @ 12.09 hrs,  Volume= 1.223 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,385.98' @ 12.09 hrs   Surf.Area= 4,371 sf   Storage= 7,006 cf

Plug-Flow detention time= 79.4 min calculated for 1.223 af (91% of inflow)
Center-of-Mass det. time= 32.5 min ( 883.1 - 850.7 )

Volume Invert Avail.Storage Storage Description
#1 1,382.00' 11,952 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,382.00 3,939 292.0 0.0 0 0 3,939
1,383.00 3,939 292.0 25.0 985 985 4,231
1,384.00 3,939 292.0 25.0 985 1,970 4,523
1,385.00 3,939 292.0 25.0 985 2,954 4,815
1,386.00 4,382 302.0 100.0 4,159 7,113 5,373
1,387.00 5,312 320.0 100.0 4,840 11,952 6,317

Device Routing     Invert Outlet Devices
#1 Primary 1,382.00' 18.0"  Round Culvert   

L= 93.4'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,382.00' / 1,381.50'   S= 0.0054 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,382.50' 0.4" Horiz. Perforated Underdrain X 392.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,383.00' 0.250 in/hr Exfiltration over Surface area above 1,383.00'   
Conductivity to Groundwater Elevation = 1,382.00'   
Excluded Surface area = 3,939 sf   

#4 Device 1 1,385.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=8.57 cfs @ 12.09 hrs  HW=1,385.98'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 8.57 cfs of 12.06 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 12.28 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  (Weir Controls 8.57 cfs @ 2.25 fps)
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Pond BRA37-P: BRA-37
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Pond BRA37-P: BRA-37
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Summary for Pond BRA38-P: BRA-38

Inflow Area = 1.972 ac, 21.96% Impervious,  Inflow Depth = 5.62"    for  100-YR, 24-HR Storm event
Inflow = 14.84 cfs @ 12.03 hrs,  Volume= 0.924 af
Outflow = 14.38 cfs @ 12.05 hrs,  Volume= 0.820 af,  Atten= 3%,  Lag= 1.2 min
Primary = 10.88 cfs @ 12.05 hrs,  Volume= 0.629 af
Secondary = 3.50 cfs @ 12.05 hrs,  Volume= 0.190 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,385.43' @ 12.05 hrs   Surf.Area= 3,650 sf   Storage= 6,114 cf

Plug-Flow detention time= 83.7 min calculated for 0.820 af (89% of inflow)
Center-of-Mass det. time= 30.6 min ( 829.7 - 799.1 )

Volume Invert Avail.Storage Storage Description
#1 1,381.50' 6,388 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,381.50 3,650 290.0 0.0 0 0 3,650
1,382.50 3,650 290.0 25.0 913 913 3,940
1,383.50 3,650 290.0 25.0 913 1,825 4,230
1,384.50 3,650 290.0 25.0 913 2,738 4,520
1,385.00 3,650 290.0 100.0 1,825 4,563 4,665
1,385.50 3,650 290.0 100.0 1,825 6,388 4,810

Device Routing     Invert Outlet Devices
#1 Primary 1,381.50' 18.0"  Round Culvert   

L= 114.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,381.50' / 1,380.90'   S= 0.0053 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,382.00' 0.4" Horiz. Perforated Underdain X 452.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,382.50' 0.250 in/hr Exfiltration over Surface area above 1,382.50'   
Conductivity to Groundwater Elevation = 1,381.50'   
Excluded Surface area = 3,650 sf   

#4 Device 1 1,385.00' 36.0" x 36.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Secondary 1,385.00' 5.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=10.86 cfs @ 12.05 hrs  HW=1,385.42'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 10.86 cfs of 11.97 cfs potential flow)

2=Perforated Underdain  (Passes 0.00 cfs of 14.06 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  (Weir Controls 10.86 cfs @ 2.13 fps)

Secondary OutFlow  Max=3.49 cfs @ 12.05 hrs  HW=1,385.42'  TW=0.00'   (Dynamic Tailwater)
5=Broad-Crested Rectangular Weir  (Weir Controls 3.49 cfs @ 1.65 fps)
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Pond BRA38-P: BRA-38
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Pond BRA38-P: BRA-38
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Summary for Pond BRA50-FS: Flow Splitter for BRA-50

Inflow Area = 4.526 ac, 6.87% Impervious,  Inflow Depth = 5.40"    for  100-YR, 24-HR Storm event
Inflow = 12.92 cfs @ 12.39 hrs,  Volume= 2.036 af
Outflow = 12.92 cfs @ 12.40 hrs,  Volume= 2.036 af,  Atten= 0%,  Lag= 0.6 min
Primary = 6.37 cfs @ 12.40 hrs,  Volume= 1.107 af
Secondary = 6.56 cfs @ 12.40 hrs,  Volume= 0.929 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,387.80' @ 12.40 hrs
Flood Elev= 1,390.50'

Device Routing     Invert Outlet Devices
#1 Primary 1,386.10' 18.0"  Round Culvert to BRA-50   

L= 17.5'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,386.10' / 1,386.00'   S= 0.0057 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Secondary 1,386.10' 18.0"  Round Culvert to Pond 23   
L= 71.9'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,386.10' / 1,383.70'   S= 0.0334 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Device 2 1,386.40' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=6.36 cfs @ 12.40 hrs  HW=1,387.80'  TW=1,386.39'   (Dynamic Tailwater)
1=Culvert to BRA-50  (Barrel Controls 6.36 cfs @ 3.97 fps)

Secondary OutFlow  Max=6.56 cfs @ 12.40 hrs  HW=1,387.80'  TW=1,384.41'   (Dynamic Tailwater)
2=Culvert to Pond 23  (Inlet Controls 6.56 cfs @ 3.71 fps)

3=Sharp-Crested Rectangular Weir  (Passes 6.56 cfs of 20.20 cfs potential flow)
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Pond BRA50-FS: Flow Splitter for BRA-50
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Pond BRA50-FS: Flow Splitter for BRA-50
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Summary for Pond BRA50-P: BRA-50

Inflow Area = 4.526 ac, 6.87% Impervious,  Inflow Depth = 2.94"    for  100-YR, 24-HR Storm event
Inflow = 6.37 cfs @ 12.40 hrs,  Volume= 1.107 af
Outflow = 6.33 cfs @ 12.43 hrs,  Volume= 1.024 af,  Atten= 1%,  Lag= 1.6 min
Primary = 6.33 cfs @ 12.43 hrs,  Volume= 1.024 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,386.39' @ 12.43 hrs   Surf.Area= 2,375 sf   Storage= 4,481 cf

Plug-Flow detention time= 70.5 min calculated for 1.024 af (92% of inflow)
Center-of-Mass det. time= 28.4 min ( 883.1 - 854.7 )

Volume Invert Avail.Storage Storage Description
#1 1,382.00' 9,428 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,382.00 2,068 270.0 0.0 0 0 2,068
1,383.00 2,068 270.0 25.0 517 517 2,338
1,384.00 2,068 270.0 25.0 517 1,034 2,608
1,385.00 2,068 270.0 25.0 517 1,551 2,878
1,386.00 2,068 270.0 100.0 2,068 3,619 3,148
1,387.00 2,901 288.8 100.0 2,473 6,092 4,029
1,388.00 3,791 307.6 100.0 3,336 9,428 4,970

Device Routing     Invert Outlet Devices
#1 Primary 1,382.00' 18.0"  Round Culvert   

L= 62.2'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,382.00' / 1,381.30'   S= 0.0113 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,382.50' 0.4" Horiz. Perforated Underdrain X 460.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,383.00' 0.250 in/hr Exfiltration over Surface area above 1,383.00'   
Conductivity to Groundwater Elevation = 1,382.00'   
Excluded Surface area = 2,068 sf   

#4 Device 1 1,386.00' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=6.33 cfs @ 12.43 hrs  HW=1,386.39'  TW=1,384.44'   (Dynamic Tailwater)
1=Culvert  (Passes 6.33 cfs of 9.38 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 10.79 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  (Weir Controls 6.33 cfs @ 2.04 fps)
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Pond BRA50-P: BRA-50
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Summary for Pond SW21C-FS: Flow Splitter for SW21C

Inflow Area = 0.588 ac, 44.73% Impervious,  Inflow Depth = 6.15"    for  100-YR, 24-HR Storm event
Inflow = 4.72 cfs @ 12.03 hrs,  Volume= 0.301 af
Outflow = 4.72 cfs @ 12.04 hrs,  Volume= 0.301 af,  Atten= 0%,  Lag= 0.6 min
Primary = 2.53 cfs @ 12.04 hrs,  Volume= 0.218 af
Secondary = 2.18 cfs @ 12.04 hrs,  Volume= 0.083 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,405.35' @ 12.04 hrs
Flood Elev= 1,408.00'

Device Routing     Invert Outlet Devices
#1 Primary 1,404.50' 18.0"  Round Culvert to BRA-SW21C   

L= 102.1'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,404.50' / 1,403.50'   S= 0.0098 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Secondary 1,404.50' 15.0"  Round Culvert to Pond-SW21B   
L= 293.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,404.50' / 1,377.20'   S= 0.0932 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,404.70' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=2.53 cfs @ 12.04 hrs  HW=1,405.34'  TW=1,403.63'   (Dynamic Tailwater)
1=Culvert to BRA-SW21C  (Inlet Controls 2.53 cfs @ 2.47 fps)

Secondary OutFlow  Max=2.18 cfs @ 12.04 hrs  HW=1,405.34'  TW=1,378.55'   (Dynamic Tailwater)
2=Culvert to Pond-SW21B  (Inlet Controls 2.18 cfs @ 2.47 fps)

3=Sharp-Crested Rectangular Weir  (Passes 2.18 cfs of 6.55 cfs potential flow)
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Pond SW21C-FS: Flow Splitter for SW21C
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Pond SW21C-FS: Flow Splitter for SW21C
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Summary for Pond SW21C-P: BRA-SW21C

Inflow Area = 0.704 ac, 37.36% Impervious,  Inflow Depth = 4.54"    for  100-YR, 24-HR Storm event
Inflow = 3.10 cfs @ 12.04 hrs,  Volume= 0.266 af
Outflow = 2.61 cfs @ 12.10 hrs,  Volume= 0.181 af,  Atten= 16%,  Lag= 3.1 min
Primary = 2.61 cfs @ 12.10 hrs,  Volume= 0.181 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,403.72' @ 12.10 hrs   Surf.Area= 2,129 sf   Storage= 4,184 cf

Plug-Flow detention time= 201.9 min calculated for 0.181 af (68% of inflow)
Center-of-Mass det. time= 88.3 min ( 900.5 - 812.2 )

Volume Invert Avail.Storage Storage Description
#1 1,398.00' 4,790 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,398.00 2,129 186.4 0.0 0 0 2,129
1,399.00 2,129 186.4 25.0 532 532 2,315
1,400.00 2,129 186.4 25.0 532 1,065 2,502
1,401.00 2,129 186.4 25.0 532 1,597 2,688
1,402.00 2,129 186.4 25.0 532 2,129 2,875
1,403.00 2,129 186.4 25.0 532 2,661 3,061
1,403.50 2,129 186.4 100.0 1,065 3,726 3,154
1,404.00 2,129 186.4 100.0 1,065 4,790 3,247

Device Routing     Invert Outlet Devices
#1 Primary 1,398.00' 18.0"  Round Culvert   

L= 37.5'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,398.00' / 1,397.50'   S= 0.0133 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,398.50' 0.4" Horiz. Perforated Underdrain X 264.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,399.00' 0.250 in/hr Exfiltration over Surface area above 1,399.00'   
Conductivity to Groundwater Elevation = 1,398.00'   
Excluded Surface area = 2,129 sf   

#4 Device 1 1,403.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=2.60 cfs @ 12.10 hrs  HW=1,403.71'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 2.60 cfs of 14.97 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 10.13 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  (Weir Controls 2.60 cfs @ 1.52 fps)
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Pond SW21C-P: BRA-SW21C
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Summary for Pond SW23A-FS: Flow Splitter for SW23A

Inflow Area = 0.206 ac, 47.57% Impervious,  Inflow Depth = 6.33"    for  100-YR, 24-HR Storm event
Inflow = 1.71 cfs @ 12.03 hrs,  Volume= 0.109 af
Outflow = 1.71 cfs @ 12.04 hrs,  Volume= 0.109 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.82 cfs @ 12.04 hrs,  Volume= 0.079 af
Secondary = 0.89 cfs @ 12.04 hrs,  Volume= 0.030 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,384.26' @ 12.04 hrs
Flood Elev= 1,387.80'

Device Routing     Invert Outlet Devices
#1 Primary 1,383.75' 15.0"  Round Culvert to BRA-SW23A   

L= 44.9'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,383.75' / 1,383.50'   S= 0.0056 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Secondary 1,383.75' 15.0"  Round Culvert to Pond 23   
L= 177.6'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,383.75' / 1,381.30'   S= 0.0138 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,383.90' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.81 cfs @ 12.04 hrs  HW=1,384.26'  TW=1,383.61'   (Dynamic Tailwater)
1=Culvert to BRA-SW23A  (Barrel Controls 0.81 cfs @ 2.59 fps)

Secondary OutFlow  Max=0.89 cfs @ 12.04 hrs  HW=1,384.26'  TW=0.00'   (Dynamic Tailwater)
2=Culvert to Pond 23  (Inlet Controls 0.89 cfs @ 1.91 fps)

3=Sharp-Crested Rectangular Weir  (Passes 0.89 cfs of 2.72 cfs potential flow)
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Pond SW23A-FS: Flow Splitter for SW23A
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Pond SW23A-FS: Flow Splitter for SW23A
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Summary for Pond SW23A-P: BRA-SW23A

Inflow Area = 0.262 ac, 37.40% Impervious,  Inflow Depth = 4.66"    for  100-YR, 24-HR Storm event
Inflow = 1.08 cfs @ 12.04 hrs,  Volume= 0.102 af
Outflow = 1.07 cfs @ 12.06 hrs,  Volume= 0.072 af,  Atten= 1%,  Lag= 1.1 min
Primary = 1.07 cfs @ 12.06 hrs,  Volume= 0.072 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,383.62' @ 12.06 hrs   Surf.Area= 785 sf   Storage= 1,391 cf

Plug-Flow detention time= 186.5 min calculated for 0.072 af (71% of inflow)
Center-of-Mass det. time= 79.3 min ( 888.1 - 808.8 )

Volume Invert Avail.Storage Storage Description
#1 1,378.00' 1,718 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,378.00 743 120.0 0.0 0 0 743
1,379.00 743 120.0 25.0 186 186 863
1,380.00 743 120.0 25.0 186 372 983
1,381.00 743 120.0 25.0 186 557 1,103
1,382.00 743 120.0 25.0 186 743 1,223
1,383.00 743 120.0 25.0 186 929 1,343
1,383.50 743 120.0 100.0 372 1,300 1,403
1,384.00 930 120.0 100.0 417 1,718 1,463

Device Routing     Invert Outlet Devices
#1 Primary 1,378.00' 15.0"  Round Culvert   

L= 97.1'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,378.00' / 1,376.50'   S= 0.0154 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,378.50' 0.4" Horiz. Perforated Underdrain X 608.00    C= 0.600   
Limited to weir flow at low heads   

#3 Device 2 1,379.00' 0.250 in/hr Exfiltration over Surface area above 1,379.00'   
Conductivity to Groundwater Elevation = 1,378.00'   
Excluded Surface area = 743 sf   

#4 Device 1 1,383.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=1.07 cfs @ 12.06 hrs  HW=1,383.62'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 1.07 cfs of 10.42 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 5.78 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  (Weir Controls 1.07 cfs @ 1.13 fps)
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Pond SW23A-P: BRA-SW23A
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Summary for Pond SW23B-FS: Flow Splitter for SW23B

Inflow Area = 0.579 ac, 37.48% Impervious,  Inflow Depth = 6.10"    for  100-YR, 24-HR Storm event
Inflow = 4.62 cfs @ 12.03 hrs,  Volume= 0.294 af
Outflow = 4.62 cfs @ 12.04 hrs,  Volume= 0.294 af,  Atten= 0%,  Lag= 0.6 min
Primary = 2.48 cfs @ 12.04 hrs,  Volume= 0.214 af
Secondary = 2.14 cfs @ 12.04 hrs,  Volume= 0.080 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,389.33' @ 12.04 hrs
Flood Elev= 1,391.50'

Device Routing     Invert Outlet Devices
#1 Primary 1,388.50' 18.0"  Round Culvert to SW23B   

L= 132.6'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,388.50' / 1,387.50'   S= 0.0075 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Secondary 1,388.50' 15.0"  Round Culvert to Pond 23   
L= 268.2'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,388.50' / 1,384.00'   S= 0.0168 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,388.70' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=2.48 cfs @ 12.04 hrs  HW=1,389.33'  TW=1,387.70'   (Dynamic Tailwater)
1=Culvert to SW23B  (Inlet Controls 2.48 cfs @ 2.46 fps)

Secondary OutFlow  Max=2.14 cfs @ 12.04 hrs  HW=1,389.33'  TW=1,383.70'   (Dynamic Tailwater)
2=Culvert to Pond 23  (Inlet Controls 2.14 cfs @ 2.46 fps)

3=Sharp-Crested Rectangular Weir  (Passes 2.14 cfs of 6.41 cfs potential flow)
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Pond SW23B-FS: Flow Splitter for SW23B

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
1601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

5

4

3

2

1

0

Inflow Area=0.579 ac
Peak Elev=1,389.33'

4.62 cfs
4.62 cfs

2.48 cfs

2.14 cfs

Pond SW23B-FS: Flow Splitter for SW23B

Total
Primary
Secondary

Stage-Discharge

Discharge  (cfs)
1614121086420

E
le

va
ti

o
n

  (
fe

et
)

1,391

1,390

1,389

 Culvert to SW23B 
 Culvert to Pond 23 

 Sharp-Crested Rectangular Weir 



Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"Concord Roadway Infrastructure
  Printed  3/14/2013Prepared by AKRF, Inc.

Page 745HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Pond SW23B-FS: Flow Splitter for SW23B
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Summary for Pond SW23B-P: BRA-SW23B

Inflow Area = 0.672 ac, 32.29% Impervious,  Inflow Depth = 4.50"    for  100-YR, 24-HR Storm event
Inflow = 2.93 cfs @ 12.04 hrs,  Volume= 0.252 af
Outflow = 2.74 cfs @ 12.07 hrs,  Volume= 0.197 af,  Atten= 7%,  Lag= 1.9 min
Primary = 2.74 cfs @ 12.07 hrs,  Volume= 0.197 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,387.72' @ 12.07 hrs   Surf.Area= 2,073 sf   Storage= 2,847 cf

Plug-Flow detention time= 153.9 min calculated for 0.197 af (78% of inflow)
Center-of-Mass det. time= 63.8 min ( 877.0 - 813.2 )

Volume Invert Avail.Storage Storage Description
#1 1,384.00' 3,450 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,384.00 1,923 225.0 0.0 0 0 1,923
1,385.00 1,923 225.0 25.0 481 481 2,148
1,386.00 1,923 225.0 25.0 481 962 2,373
1,387.00 1,923 225.0 25.0 481 1,442 2,598
1,387.50 1,923 225.0 100.0 962 2,404 2,711
1,388.00 2,268 234.4 100.0 1,047 3,450 3,073

Device Routing     Invert Outlet Devices
#1 Primary 1,384.00' 18.0"  Round Culvert   

L= 80.5'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,384.00' / 1,383.00'   S= 0.0124 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,384.50' 0.4" Horiz. Perforated Underdrain X 324.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,385.00' 0.250 in/hr Exfiltration over Surface area above 1,385.00'   
Conductivity to Groundwater Elevation = 1,384.00'   
Excluded Surface area = 1,923 sf   

#4 Device 1 1,387.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=2.73 cfs @ 12.07 hrs  HW=1,387.72'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 2.73 cfs of 11.58 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 9.77 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  (Weir Controls 2.73 cfs @ 1.54 fps)
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Summary for Pond SW28A-FS: Flow Splitter for SW28A

Inflow Area = 0.220 ac, 68.64% Impervious,  Inflow Depth = 6.87"    for  100-YR, 24-HR Storm event
Inflow = 1.59 cfs @ 12.01 hrs,  Volume= 0.126 af
Outflow = 1.59 cfs @ 12.02 hrs,  Volume= 0.126 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.80 cfs @ 12.02 hrs,  Volume= 0.106 af
Secondary = 0.80 cfs @ 12.02 hrs,  Volume= 0.020 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,436.12' @ 12.02 hrs
Flood Elev= 1,439.50'

Device Routing     Invert Outlet Devices
#1 Primary 1,435.64' 15.0"  Round Outlet to BRA-SW28A   

L= 7.3'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,435.64' / 1,435.50'   S= 0.0192 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Secondary 1,435.64' 15.0"  Round Culvert to Pond SW28D   
L= 149.5'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,435.64' / 1,427.30'   S= 0.0558 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,435.90' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.79 cfs @ 12.02 hrs  HW=1,436.11'  TW=1,435.62'   (Dynamic Tailwater)
1=Outlet to BRA-SW28A  (Inlet Controls 0.79 cfs @ 1.85 fps)

Secondary OutFlow  Max=0.79 cfs @ 12.02 hrs  HW=1,436.11'  TW=1,376.55'   (Dynamic Tailwater)
2=Culvert to Pond SW28D  (Inlet Controls 0.79 cfs @ 1.85 fps)

3=Sharp-Crested Rectangular Weir  (Passes 0.79 cfs of 1.28 cfs potential flow)
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Pond SW28A-FS: Flow Splitter for SW28A
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Pond SW28A-FS: Flow Splitter for SW28A
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Summary for Pond SW28A-P: BRA-SW28A

Inflow Area = 0.301 ac, 50.17% Impervious,  Inflow Depth = 5.55"    for  100-YR, 24-HR Storm event
Inflow = 1.21 cfs @ 12.04 hrs,  Volume= 0.139 af
Outflow = 1.20 cfs @ 12.05 hrs,  Volume= 0.104 af,  Atten= 0%,  Lag= 1.0 min
Primary = 1.20 cfs @ 12.05 hrs,  Volume= 0.104 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,435.63' @ 12.05 hrs   Surf.Area= 674 sf   Storage= 1,603 cf

Plug-Flow detention time= 175.9 min calculated for 0.104 af (75% of inflow)
Center-of-Mass det. time= 79.5 min ( 854.3 - 774.8 )

Volume Invert Avail.Storage Storage Description
#1 1,429.50' 1,854 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,429.50 674 100.6 0.0 0 0 674
1,430.50 674 100.6 25.0 169 169 775
1,432.00 674 100.6 25.0 253 421 926
1,433.00 674 100.6 25.0 169 590 1,026
1,434.00 674 100.6 25.0 169 758 1,127
1,434.50 674 100.6 25.0 84 843 1,177
1,435.50 674 100.6 100.0 674 1,517 1,278
1,436.00 674 100.6 100.0 337 1,854 1,328

Device Routing     Invert Outlet Devices
#1 Primary 1,430.00' 15.0"  Round Culvert   

L= 77.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,430.00' / 1,429.00'   S= 0.0130 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,430.50' 0.4" Horiz. Perforated Underdrain   X 512 rows C= 0.600   
Limited to weir flow at low heads   

#3 Device 2 1,431.00' 0.250 in/hr Exfiltration over Surface area above 1,431.00'   
Conductivity to Groundwater Elevation = 1,430.00'   
Excluded Surface area = 674 sf   

#4 Device 1 1,435.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=1.20 cfs @ 12.05 hrs  HW=1,435.63'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 1.20 cfs of 10.43 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 4.87 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  (Weir Controls 1.20 cfs @ 1.17 fps)
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Summary for Pond SW28B-FS: Flow Splitter for SW28B

Inflow Area = 0.390 ac, 67.69% Impervious,  Inflow Depth = 6.84"    for  100-YR, 24-HR Storm event
Inflow = 2.81 cfs @ 12.02 hrs,  Volume= 0.222 af
Outflow = 2.81 cfs @ 12.03 hrs,  Volume= 0.222 af,  Atten= 0%,  Lag= 0.6 min
Primary = 1.41 cfs @ 12.03 hrs,  Volume= 0.184 af
Secondary = 1.41 cfs @ 12.03 hrs,  Volume= 0.038 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,412.61' @ 12.03 hrs
Flood Elev= 1,414.80'

Device Routing     Invert Outlet Devices
#1 Primary 1,412.00' 18.0"  Round Culvert   

L= 21.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,412.00' / 1,410.50'   S= 0.0714 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Secondary 1,412.00' 18.0"  Round Culvert   
L= 117.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,412.00' / 1,406.00'   S= 0.0513 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Device 2 1,412.30' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=1.41 cfs @ 12.03 hrs  HW=1,412.61'  TW=1,408.88'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.41 cfs @ 2.09 fps)

Secondary OutFlow  Max=1.41 cfs @ 12.03 hrs  HW=1,412.61'  TW=1,376.58'   (Dynamic Tailwater)
2=Culvert  (Inlet Controls 1.41 cfs @ 2.09 fps)

3=Sharp-Crested Rectangular Weir  (Passes 1.41 cfs of 2.19 cfs potential flow)
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Pond SW28B-FS: Flow Splitter for SW28B
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Pond SW28B-FS: Flow Splitter for SW28B
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Summary for Pond SW28B-P: BRA-SW28B

Inflow Area = 0.506 ac, 52.17% Impervious,  Inflow Depth = 5.50"    for  100-YR, 24-HR Storm event
Inflow = 2.12 cfs @ 12.02 hrs,  Volume= 0.232 af
Outflow = 1.01 cfs @ 12.23 hrs,  Volume= 0.130 af,  Atten= 52%,  Lag= 12.3 min
Primary = 1.01 cfs @ 12.23 hrs,  Volume= 0.130 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,409.11' @ 12.23 hrs   Surf.Area= 2,637 sf   Storage= 4,750 cf

Plug-Flow detention time= 270.2 min calculated for 0.130 af (56% of inflow)
Center-of-Mass det. time= 135.1 min ( 908.2 - 773.1 )

Volume Invert Avail.Storage Storage Description
#1 1,403.50' 5,829 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,403.50 2,545 273.4 0.0 0 0 2,545
1,404.50 2,545 273.4 25.0 636 636 2,818
1,405.50 2,545 273.4 25.0 636 1,273 3,092
1,406.50 2,545 273.4 25.0 636 1,909 3,365
1,407.50 2,545 273.4 25.0 636 2,545 3,639
1,408.50 2,545 273.4 25.0 636 3,181 3,912
1,409.00 2,545 273.4 100.0 1,273 4,454 4,049
1,409.50 2,962 282.9 100.0 1,375 5,829 4,492

Device Routing     Invert Outlet Devices
#1 Primary 1,403.50' 15.0"  Round Culvert   

L= 58.6'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,403.50' / 1,401.00'   S= 0.0427 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,404.00' 0.4" Horiz. Perforated Underdrain X 468.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,404.50' 0.250 in/hr Exfiltration over Surface area above 1,404.50'   
Conductivity to Groundwater Elevation = 1,403.50'   
Excluded Surface area = 2,545 sf   

#4 Device 1 1,409.00' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=1.01 cfs @ 12.23 hrs  HW=1,409.11'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 1.01 cfs of 10.42 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 17.79 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  (Weir Controls 1.01 cfs @ 1.11 fps)
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Summary for Pond SW28C-FS: Flow Splitter for SW28C

Inflow Area = 0.666 ac,100.00% Impervious,  Inflow Depth = 7.76"    for  100-YR, 24-HR Storm event
Inflow = 6.06 cfs @ 12.03 hrs,  Volume= 0.431 af
Outflow = 6.06 cfs @ 12.04 hrs,  Volume= 0.431 af,  Atten= 0%,  Lag= 0.6 min
Primary = 3.03 cfs @ 12.04 hrs,  Volume= 0.374 af
Secondary = 3.03 cfs @ 12.04 hrs,  Volume= 0.057 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,393.44' @ 12.04 hrs
Flood Elev= 1,396.50'

Device Routing     Invert Outlet Devices
#1 Primary 1,392.50' 18.0"  Round Culvert to BRA-SW28A   

L= 14.4'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,392.50' / 1,392.00'   S= 0.0347 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Secondary 1,392.50' 18.0"  Round Culvert to Pond SW28D   
L= 189.8'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,392.50' / 1,385.70'   S= 0.0358 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Device 2 1,393.00' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=3.02 cfs @ 12.04 hrs  HW=1,393.44'  TW=1,390.74'   (Dynamic Tailwater)
1=Culvert to BRA-SW28A  (Inlet Controls 3.02 cfs @ 2.60 fps)

Secondary OutFlow  Max=3.02 cfs @ 12.04 hrs  HW=1,393.44'  TW=1,376.61'   (Dynamic Tailwater)
2=Culvert to Pond SW28D  (Inlet Controls 3.02 cfs @ 2.60 fps)

3=Sharp-Crested Rectangular Weir  (Passes 3.02 cfs of 3.69 cfs potential flow)
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Pond SW28C-FS: Flow Splitter for SW28C
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Pond SW28C-FS: Flow Splitter for SW28C
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Summary for Pond SW28C-P: BRA-SW28C

Inflow Area = 0.763 ac, 87.29% Impervious,  Inflow Depth = 6.50"    for  100-YR, 24-HR Storm event
Inflow = 3.60 cfs @ 12.03 hrs,  Volume= 0.414 af
Outflow = 3.34 cfs @ 12.06 hrs,  Volume= 0.284 af,  Atten= 7%,  Lag= 1.7 min
Primary = 3.34 cfs @ 12.06 hrs,  Volume= 0.284 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,390.75' @ 12.06 hrs   Surf.Area= 2,516 sf   Storage= 6,299 cf

Plug-Flow detention time= 216.6 min calculated for 0.284 af (69% of inflow)
Center-of-Mass det. time= 106.2 min ( 853.3 - 747.1 )

Volume Invert Avail.Storage Storage Description
#1 1,384.50' 6,919 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,384.50 2,516 222.0 0.0 0 0 2,516
1,385.50 2,516 222.0 25.0 629 629 2,738
1,387.00 2,516 222.0 25.0 944 1,573 3,071
1,388.00 2,516 222.0 25.0 629 2,202 3,293
1,389.00 2,516 222.0 25.0 629 2,831 3,515
1,389.50 2,516 222.0 25.0 315 3,145 3,626
1,390.50 2,516 222.0 100.0 2,516 5,661 3,848
1,391.00 2,516 222.0 100.0 1,258 6,919 3,959

Device Routing     Invert Outlet Devices
#1 Primary 1,384.50' 15.0"  Round Culvert   

L= 68.9'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,384.50' / 1,384.00'   S= 0.0073 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,385.00' 0.4" Horiz. Perforated Underdrain X 286.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,385.50' 0.250 in/hr Exfiltration over Surface area above 1,385.50'   
Conductivity to Groundwater Elevation = 1,385.00'   
Excluded Surface area = 2,516 sf   

#4 Device 1 1,390.50' 24.0" x 24.0" Horiz. Overflow Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=3.34 cfs @ 12.06 hrs  HW=1,390.75'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 3.34 cfs of 11.07 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 11.53 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Overflow Grate  (Weir Controls 3.34 cfs @ 1.65 fps)
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Pond SW28C-P: BRA-SW28C
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Pond SW28C-P: BRA-SW28C
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Summary for Pond SW31-FS: Flow Splitter for SW31

Inflow Area = 0.537 ac, 58.47% Impervious,  Inflow Depth = 6.57"    for  100-YR, 24-HR Storm event
Inflow = 4.48 cfs @ 12.03 hrs,  Volume= 0.294 af
Outflow = 4.48 cfs @ 12.04 hrs,  Volume= 0.294 af,  Atten= 0%,  Lag= 0.6 min
Primary = 2.08 cfs @ 12.04 hrs,  Volume= 0.227 af
Secondary = 2.40 cfs @ 12.04 hrs,  Volume= 0.067 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,445.42' @ 12.04 hrs

Device Routing     Invert Outlet Devices
#1 Primary 1,444.60' 18.0"  Round Culvert   

L= 10.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,444.60' / 1,444.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Secondary 1,444.60' 18.0"  Round Culvert   
L= 48.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,444.60' / 1,443.00'   S= 0.0333 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Device 2 1,444.90' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=2.07 cfs @ 12.04 hrs  HW=1,445.42'  TW=1,444.40'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.07 cfs @ 3.04 fps)

Secondary OutFlow  Max=2.39 cfs @ 12.04 hrs  HW=1,445.42'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Inlet Controls 2.39 cfs @ 2.43 fps)

3=Sharp-Crested Rectangular Weir  (Passes 2.39 cfs of 4.75 cfs potential flow)
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Pond SW31-FS: Flow Splitter for SW31
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Pond SW31-FS: Flow Splitter for SW31
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Summary for Pond SW31-P: BRA-SW31

Inflow Area = 0.597 ac, 52.60% Impervious,  Inflow Depth = 5.06"    for  100-YR, 24-HR Storm event
Inflow = 2.47 cfs @ 12.04 hrs,  Volume= 0.252 af
Outflow = 1.98 cfs @ 12.09 hrs,  Volume= 0.189 af,  Atten= 20%,  Lag= 3.0 min
Primary = 1.98 cfs @ 12.09 hrs,  Volume= 0.189 af

Routing by Sim-Route method, Time Span= 0.00-168.00 hrs, dt= 0.01 hrs
Peak Elev= 1,444.46' @ 12.09 hrs   Surf.Area= 1,567 sf   Storage= 3,458 cf

Plug-Flow detention time= 177.4 min calculated for 0.189 af (75% of inflow)
Center-of-Mass det. time= 80.9 min ( 878.1 - 797.2 )

Volume Invert Avail.Storage Storage Description
#1 1,438.50' 4,309 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,438.50 1,567 169.0 0.0 0 0 1,567
1,439.50 1,567 169.0 25.0 392 392 1,736
1,440.50 1,567 169.0 25.0 392 784 1,905
1,441.50 1,567 169.0 25.0 392 1,175 2,074
1,442.50 1,567 169.0 25.0 392 1,567 2,243
1,443.50 1,567 169.0 25.0 392 1,959 2,412
1,444.50 1,567 169.0 100.0 1,567 3,526 2,581
1,445.00 1,567 169.0 100.0 784 4,309 2,666

Device Routing     Invert Outlet Devices
#1 Primary 1,438.50' 15.0"  Round Culvert   

L= 87.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,438.50' / 1,437.50'   S= 0.0115 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,439.00' 0.4" Horiz. Perforated Underdrain X 256.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,439.50' 0.250 in/hr Exfiltration over Surface area above 1,439.50'   
Conductivity to Groundwater Elevation = 1,438.00'   
Excluded Surface area = 1,567 sf   

#4 Device 1 1,444.00' 24.0" W x 24.0" H Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=1.98 cfs @ 12.09 hrs  HW=1,444.46'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 1.98 cfs of 10.77 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 10.05 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Orifice/Grate  (Orifice Controls 1.98 cfs @ 2.17 fps)
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Pond SW31-P: BRA-SW31
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Pond SW31-P: BRA-SW31
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Subcat Reach Pond Link
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Area Listing (selected nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

2.637 70 Woods, Good, HSG C  (3S, 4S, 7S, 9S)
0.003 71 Meadow, non-grazed, HSG C  (5S)
7.886 74 >75% Grass cover, Good, HSG C  (1S, 2S, 3S, 4S, 5S, 6S, 7S, 8S, 10S, A1, A2, A3, 

B1, B2, B3, C1, C2, C3, D1, D2, D3, E1, E2, E4, E5, F1, F2, F3, G1, G2, G3)
0.184 80 >75% Grass cover, Good, HSG D  (C1, C2, G1, G2)
0.098 89 Gravel roads, HSG C  (A1, A2, A3, B3, D2, E2)
0.215 89 Porous Pavement (Gravel roads), HSG C  (5S, 8S)
0.101 89 Porous Pavement Walkway (Gravel roads), HSG C  (1S)
0.105 98 Paved parking, HSG C  (4S, 5S)
3.622 98 Paved roads w/curbs & sewers, HSG C  (1S, 3S, 5S, 8S, A1, A2, B1, B2, C1, C2, 

D1, D2, E1, E2, E4, F1, F2, G1, G2)
0.228 98 Paved roads w/curbs & sewers, HSG D  (C1, C2, G1, G2)
0.122 98 Roofs, HSG C  (4S)
0.002 98 Unconnected pavement, HSG C  (5S)
0.182 98 Water Surface, HSG C  (2S, 6S, 10S)

15.385 80 TOTAL AREA
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Soil Listing (selected nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B

14.973 HSG C 1S, 2S, 3S, 4S, 5S, 6S, 7S, 8S, 9S, 10S, A1, A2, A3, B1, B2, B3, C1, C2, C3, D1, 
D2, D3, E1, E2, E4, E5, F1, F2, F3, G1, G2, G3

0.412 HSG D C1, C2, G1, G2
0.000 Other

15.385 TOTAL AREA
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Ground Covers (selected nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subca
Numb

0.000 0.000 7.886 0.184 0.000 8.070 >75% Grass cover, Good
0.000 0.000 0.215 0.000 0.000 0.215 Porous Pavement (Gravel roads)
0.000 0.000 0.101 0.000 0.000 0.101 Porous Pavement Walkway (Gravel 

roads)
0.000 0.000 0.105 0.000 0.000 0.105 Paved parking
0.000 0.000 0.002 0.000 0.000 0.002 Unconnected pavement
0.000 0.000 0.122 0.000 0.000 0.122 Roofs
0.000 0.000 3.622 0.228 0.000 3.850 Paved roads w/curbs & sewers
0.000 0.000 0.098 0.000 0.000 0.098 Gravel roads
0.000 0.000 0.003 0.000 0.000 0.003 Meadow, non-grazed
0.000 0.000 2.637 0.000 0.000 2.637 Woods, Good
0.000 0.000 0.182 0.000 0.000 0.182 Water Surface

0.000 0.000 14.973 0.412 0.000 15.385 TOTAL AREA
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Pipe Listing (selected nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

Inside-Fill
(inches)

1 1S 0.00 0.00 361.0 0.0224 0.013 18.0 0.0 0.0
2 4S 0.00 0.00 91.0 0.0055 0.013 24.0 0.0 0.0
3 5S 0.00 0.00 387.0 0.0238 0.013 24.0 0.0 0.0
4 8S 0.00 0.00 80.0 0.0100 0.013 15.0 0.0 0.0
5 A1 0.00 0.00 35.0 0.0145 0.013 12.0 0.0 0.0
6 A2 0.00 0.00 22.0 0.0577 0.013 15.0 0.0 0.0
7 B1 0.00 0.00 35.0 0.0145 0.013 12.0 0.0 0.0
8 B2 0.00 0.00 26.0 0.0338 0.013 12.0 0.0 0.0
9 C1 0.00 0.00 36.0 0.0118 0.013 12.0 0.0 0.0

10 D1 0.00 0.00 30.0 0.0118 0.013 12.0 0.0 0.0
11 E1 0.00 0.00 31.0 0.0128 0.013 12.0 0.0 0.0
12 F1 0.00 0.00 32.0 0.0078 0.013 15.0 0.0 0.0
13 G1 0.00 0.00 33.0 0.0920 0.013 12.0 0.0 0.0
14 1P 1,360.50 1,360.00 20.9 0.0239 0.013 12.0 0.0 0.0
15 3P 1,349.49 1,348.85 18.9 0.0339 0.013 12.0 0.0 0.0
16 3P 1,349.49 1,348.00 119.4 0.0125 0.013 15.0 0.0 0.0
17 4P 1,434.00 1,432.00 20.0 0.1000 0.013 15.0 0.0 0.0
18 5P 1,348.10 1,348.00 19.0 0.0053 0.013 12.0 0.0 0.0
19 13P 1,443.30 1,443.00 41.2 0.0073 0.013 15.0 0.0 0.0
20 13P 1,443.30 1,443.00 46.0 0.0065 0.013 15.0 0.0 0.0
21 93P 1,367.76 1,366.50 21.8 0.0578 0.013 15.0 0.0 0.0
22 93P 1,367.76 1,363.37 93.7 0.0469 0.013 15.0 0.0 0.0
23 95P 1,345.00 1,344.20 78.0 0.0103 0.013 15.0 0.0 0.0
24 100P 1,346.20 1,346.00 50.0 0.0040 0.013 6.0 0.0 0.0



Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"Concord Roadway Infrastructure_Thom&J
  Printed  3/27/2013Prepared by AKRF, Inc.

Page 5HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Time span=0.00-120.00 hrs, dt=0.01 hrs, 12001 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Sim-Route method  -  Pond routing by Sim-Route method

Runoff Area=0.901 ac   52.39% Impervious   Runoff Depth=1.47"Subcatchment 1S: 30
   Flow Length=585'   Tc=2.3 min   CN=88   Runoff=1.77 cfs  0.110 af

Runoff Area=0.247 ac   34.82% Impervious   Runoff Depth=1.07"Subcatchment 2S: SW30
   Tc=0.0 min   CN=82   Runoff=0.37 cfs  0.022 af

Runoff Area=0.277 ac   13.00% Impervious   Runoff Depth=0.71"Subcatchment 3S: 30A
   Flow Length=197'   Tc=24.8 min   CN=75   Runoff=0.13 cfs  0.016 af

Runoff Area=3.109 ac   7.14% Impervious   Runoff Depth=0.71"Subcatchment 4S: 29
   Flow Length=636'   Tc=20.5 min   CN=75   Runoff=1.56 cfs  0.184 af

Runoff Area=1.558 ac   53.02% Impervious   Runoff Depth=1.47"Subcatchment 5S: 29A
   Flow Length=600'   Tc=2.3 min   CN=88   Runoff=3.07 cfs  0.191 af

Runoff Area=0.230 ac   38.26% Impervious   Runoff Depth=1.13"Subcatchment 6S: SW29B
   Tc=0.0 min   CN=83   Runoff=0.37 cfs  0.022 af

Runoff Area=2.391 ac   0.00% Impervious   Runoff Depth=0.58"Subcatchment 7S: 29B
   Flow Length=423'   Tc=24.5 min   CN=72   Runoff=0.86 cfs  0.116 af

Runoff Area=0.369 ac   50.68% Impervious   Runoff Depth=1.47"Subcatchment 8S: 29C
   Flow Length=271'   Tc=1.8 min   CN=88   Runoff=0.74 cfs  0.045 af

Runoff Area=0.798 ac   0.00% Impervious   Runoff Depth=0.50"Subcatchment 9S: 29D
   Flow Length=264'   Tc=36.1 min   CN=70   Runoff=0.20 cfs  0.034 af

Runoff Area=0.079 ac   10.13% Impervious   Runoff Depth=0.76"Subcatchment 10S: SW29A
   Tc=0.0 min   CN=76   Runoff=0.08 cfs  0.005 af

Runoff Area=0.734 ac   36.10% Impervious   Runoff Depth=1.13"Subcatchment A1: A1
   Flow Length=790'   Tc=1.7 min   CN=83   Runoff=1.13 cfs  0.069 af

Runoff Area=0.505 ac   55.84% Impervious   Runoff Depth=1.47"Subcatchment A2: A2
   Flow Length=780'   Tc=1.8 min   CN=88   Runoff=1.01 cfs  0.062 af

Runoff Area=0.096 ac   0.00% Impervious   Runoff Depth=0.76"Subcatchment A3: A3
   Tc=0.0 min   CN=76   Runoff=0.10 cfs  0.006 af

Runoff Area=0.238 ac   36.97% Impervious   Runoff Depth=1.13"Subcatchment B1: B1
   Flow Length=324'   Tc=1.0 min   CN=83   Runoff=0.37 cfs  0.022 af

Runoff Area=0.169 ac   60.36% Impervious   Runoff Depth=1.47"Subcatchment B2: B2
   Flow Length=389'   Tc=1.1 min   CN=88   Runoff=0.35 cfs  0.021 af

Runoff Area=0.062 ac   0.00% Impervious   Runoff Depth=0.76"Subcatchment B3: B3
   Tc=0.0 min   CN=76   Runoff=0.06 cfs  0.004 af
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Runoff Area=0.415 ac   53.98% Impervious   Runoff Depth=1.47"Subcatchment C1: C1
   Flow Length=584'   Tc=2.1 min   CN=88   Runoff=0.82 cfs  0.051 af

Runoff Area=0.439 ac   58.31% Impervious   Runoff Depth=1.54"Subcatchment C2: C2
   Flow Length=548'   Tc=1.9 min   CN=89   Runoff=0.92 cfs  0.056 af

Runoff Area=0.105 ac   0.00% Impervious   Runoff Depth=0.67"Subcatchment C3: C3
   Tc=0.0 min   CN=74   Runoff=0.09 cfs  0.006 af

Runoff Area=0.371 ac   38.54% Impervious   Runoff Depth=1.13"Subcatchment D1: D1
   Flow Length=293'   Tc=1.6 min   CN=83   Runoff=0.57 cfs  0.035 af

Runoff Area=0.321 ac   51.09% Impervious   Runoff Depth=1.40"Subcatchment D2: D2
   Flow Length=449'   Tc=1.9 min   CN=87   Runoff=0.61 cfs  0.037 af

Runoff Area=0.086 ac   0.00% Impervious   Runoff Depth=0.67"Subcatchment D3: D3
   Tc=0.0 min   CN=74   Runoff=0.07 cfs  0.005 af

Runoff Area=0.264 ac   45.08% Impervious   Runoff Depth=1.26"Subcatchment E1: E1
   Flow Length=335'   Tc=1.8 min   CN=85   Runoff=0.45 cfs  0.028 af

Runoff Area=0.221 ac   43.44% Impervious   Runoff Depth=1.40"Subcatchment E2: E2
   Flow Length=246'   Tc=1.3 min   CN=87   Runoff=0.43 cfs  0.026 af

Runoff Area=0.081 ac   56.79% Impervious   Runoff Depth=1.47"Subcatchment E4: E4
   Flow Length=225'   Tc=1.3 min   CN=88   Runoff=0.17 cfs  0.010 af

Runoff Area=0.078 ac   0.00% Impervious   Runoff Depth=0.67"Subcatchment E5: E5
   Tc=0.0 min   CN=74   Runoff=0.07 cfs  0.004 af

Runoff Area=0.291 ac   39.18% Impervious   Runoff Depth=1.13"Subcatchment F1: F1
   Flow Length=268'   Tc=1.5 min   CN=83   Runoff=0.45 cfs  0.027 af

Runoff Area=0.230 ac   60.00% Impervious   Runoff Depth=1.47"Subcatchment F2: F2
   Flow Length=184'   Tc=1.3 min   CN=88   Runoff=0.47 cfs  0.028 af

Runoff Area=0.043 ac   0.00% Impervious   Runoff Depth=0.67"Subcatchment F3: F3
   Tc=0.0 min   CN=74   Runoff=0.04 cfs  0.002 af

Runoff Area=0.320 ac   44.69% Impervious   Runoff Depth=1.33"Subcatchment G1: G1
   Flow Length=454'   Tc=1.3 min   CN=86   Runoff=0.59 cfs  0.035 af

Runoff Area=0.274 ac   56.93% Impervious   Runoff Depth=1.54"Subcatchment G2: G2
   Flow Length=409'   Tc=1.2 min   CN=89   Runoff=0.59 cfs  0.035 af

Runoff Area=0.083 ac   0.00% Impervious   Runoff Depth=0.67"Subcatchment G3: G3
   Tc=0.0 min   CN=74   Runoff=0.07 cfs  0.005 af

   Inflow=3.48 cfs  0.592 afReach DP-10: DP-10
   Outflow=3.48 cfs  0.592 af

   Inflow=0.15 cfs  0.147 afReach DP-11: DP-11
   Outflow=0.15 cfs  0.147 af
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   Inflow=1.35 cfs  0.096 afReach DP3: DP-3
   Outflow=1.35 cfs  0.096 af

Peak Elev=1,366.03'  Storage=3,750 cf   Inflow=1.58 cfs  0.132 afPond 1P: Bioretention Area A
   Outflow=0.13 cfs  0.055 af

Peak Elev=1,350.00'   Inflow=0.72 cfs  0.043 afPond 3P: Flow Splitter to BMP
   Primary=0.30 cfs  0.009 af   Secondary=0.72 cfs  0.035 af   Outflow=0.72 cfs  0.043 af

Peak Elev=1,437.89'  Storage=8,969 cf   Inflow=2.09 cfs  0.132 afPond 4P: Pocket Wetland 30
   Primary=0.09 cfs  0.130 af   Secondary=0.00 cfs  0.000 af   Outflow=0.09 cfs  0.130 af

Peak Elev=1,350.56'  Storage=539 cf   Inflow=0.33 cfs  0.012 afPond 5P: Bioretention Area B
   Outflow=0.00 cfs  0.001 af

Peak Elev=1,442.86'  Storage=9,075 cf   Inflow=3.38 cfs  0.212 afPond 11P: Pocket Wetland 29B
   Primary=0.73 cfs  0.209 af   Secondary=0.00 cfs  0.000 af   Outflow=0.73 cfs  0.209 af

Peak Elev=1,443.60'  Storage=1,700 cf   Inflow=0.81 cfs  0.050 afPond 12P: Pocket Wetland 29A
   Outflow=0.74 cfs  0.050 af

Peak Elev=1,443.84'   Inflow=0.74 cfs  0.045 afPond 13P: Flow Splitter to SW 29A
   Primary=0.74 cfs  0.045 af   Secondary=0.00 cfs  0.000 af   Outflow=0.74 cfs  0.045 af

Peak Elev=1,368.44'   Inflow=2.14 cfs  0.131 afPond 93P: Flow Splitter to BMP
   Primary=1.49 cfs  0.126 af   Secondary=0.64 cfs  0.005 af   Outflow=2.14 cfs  0.131 af

Peak Elev=1,348.22'  Storage=4,429 cf   Inflow=1.82 cfs  0.113 afPond 94P: Stormwater Wetland C
   Primary=0.31 cfs  0.110 af   Secondary=0.07 cfs  0.001 af   Outflow=0.38 cfs  0.111 af

Peak Elev=1,349.51'  Storage=1,651 cf   Inflow=0.95 cfs  0.058 afPond 95P: Bioretention Area F
   Outflow=0.06 cfs  0.033 af

Peak Elev=1,339.11'  Storage=5,559 cf   Inflow=1.24 cfs  0.075 afPond 99P: Stormwater Pocket Wetland G
   Outflow=0.89 cfs  0.075 af

Peak Elev=1,347.13'  Storage=3,479 cf   Inflow=2.35 cfs  0.145 afPond 100P: Stormwater Wetland E
   Primary=0.52 cfs  0.123 af   Secondary=1.07 cfs  0.022 af   Outflow=1.59 cfs  0.145 af

Total Runoff Area = 15.385 ac   Runoff Volume = 1.319 af   Average Runoff Depth = 1.03"
72.30% Pervious = 11.124 ac     27.70% Impervious = 4.261 ac



Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"Concord Roadway Infrastructure_Thom&J
  Printed  3/27/2013Prepared by AKRF, Inc.

Page 8HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: 30

Runoff = 1.77 cfs @ 12.04 hrs,  Volume= 0.110 af,  Depth= 1.47"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.328 74 >75% Grass cover, Good, HSG C

* 0.101 89 Porous Pavement Walkway (Gravel roads), HSG C
0.472 98 Paved roads w/curbs & sewers, HSG C
0.901 88 Weighted Average
0.429 47.61% Pervious Area
0.472 52.39% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 46 0.0200 1.27 Sheet Flow, Sheet Flow
Smooth surfaces   n= 0.011   P2= 3.75"

1.0 178 0.0225 3.04 Shallow Concentrated Flow, Gutter Flow
Paved   Kv= 20.3 fps

0.7 361 0.0224 8.90 15.72 Pipe Channel, Storm Network
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

2.3 585 Total

Subcatchment 1S: 30

Runoff
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Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.901 ac

Runoff Volume=0.110 af
Runoff Depth=1.47"

Flow Length=585'
Tc=2.3 min

CN=88

1.77 cfs
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Summary for Subcatchment 2S: SW30

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.37 cfs @ 12.00 hrs,  Volume= 0.022 af,  Depth= 1.07"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.161 74 >75% Grass cover, Good, HSG C
0.086 98 Water Surface, HSG C
0.247 82 Weighted Average
0.161 65.18% Pervious Area
0.086 34.82% Impervious Area

Subcatchment 2S: SW30
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.247 ac

Runoff Volume=0.022 af
Runoff Depth=1.07"

Tc=0.0 min
CN=82

0.37 cfs
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Summary for Subcatchment 3S: 30A

Runoff = 0.13 cfs @ 12.38 hrs,  Volume= 0.016 af,  Depth= 0.71"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.097 74 >75% Grass cover, Good, HSG C
0.144 70 Woods, Good, HSG C
0.036 98 Paved roads w/curbs & sewers, HSG C
0.277 75 Weighted Average
0.241 87.00% Pervious Area
0.036 13.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.5 120 0.0170 0.08 Sheet Flow, Overland

Woods: Light underbrush   n= 0.400   P2= 3.75"
0.3 77 0.0250 5.13 18.45 Channel Flow, Ditch

Area= 3.6 sf  Perim= 6.8'  r= 0.53'  n= 0.030
24.8 197 Total

Subcatchment 3S: 30A
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.277 ac

Runoff Volume=0.016 af
Runoff Depth=0.71"

Flow Length=197'
Tc=24.8 min

CN=75

0.13 cfs
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Summary for Subcatchment 4S: 29

Runoff = 1.56 cfs @ 12.32 hrs,  Volume= 0.184 af,  Depth= 0.71"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.122 98 Roofs, HSG C
2.605 74 >75% Grass cover, Good, HSG C
0.100 98 Paved parking, HSG C
0.261 70 Woods, Good, HSG C
0.021 74 >75% Grass cover, Good, HSG C
3.109 75 Weighted Average
2.887 92.86% Pervious Area
0.222 7.14% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.7 150 0.0133 0.17 Sheet Flow, Overland

Grass: Short   n= 0.150   P2= 3.75"
4.4 239 0.0167 0.90 Shallow Concentrated Flow, Shallow

Short Grass Pasture   Kv= 7.0 fps
1.1 156 0.0060 2.42 7.25 Channel Flow, Roadside Ditch

Area= 3.0 sf  Perim= 6.0'  r= 0.50'  n= 0.030
0.3 91 0.0055 5.34 16.78 Pipe Channel, Proposed Roadside Culvert

24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

20.5 636 Total



Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"Concord Roadway Infrastructure_Thom&J
  Printed  3/27/2013Prepared by AKRF, Inc.

Page 12HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Subcatchment 4S: 29

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=3.109 ac

Runoff Volume=0.184 af
Runoff Depth=0.71"

Flow Length=636'
Tc=20.5 min

CN=75

1.56 cfs
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Summary for Subcatchment 5S: 29A

Runoff = 3.07 cfs @ 12.04 hrs,  Volume= 0.191 af,  Depth= 1.47"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.005 98 Paved parking, HSG C
0.003 71 Meadow, non-grazed, HSG C
0.002 98 Unconnected pavement, HSG C
0.560 74 >75% Grass cover, Good, HSG C

* 0.169 89 Porous Pavement (Gravel roads), HSG C
0.819 98 Paved roads w/curbs & sewers, HSG C
1.558 88 Weighted Average
0.732 46.98% Pervious Area
0.826 53.02% Impervious Area
0.002 0.24% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 61 0.0200 1.35 Sheet Flow, Sheet Flow
Smooth surfaces   n= 0.011   P2= 3.75"

0.9 152 0.0200 2.87 Shallow Concentrated Flow, Gutter Flow
Paved   Kv= 20.3 fps

0.6 387 0.0238 11.11 34.90 Pipe Channel, Storm Network
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

2.3 600 Total
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Subcatchment 5S: 29A

Runoff

Hydrograph
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=1.558 ac

Runoff Volume=0.191 af
Runoff Depth=1.47"

Flow Length=600'
Tc=2.3 min

CN=88

3.07 cfs
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Summary for Subcatchment 6S: SW29B

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.37 cfs @ 12.00 hrs,  Volume= 0.022 af,  Depth= 1.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.088 98 Water Surface, HSG C
0.142 74 >75% Grass cover, Good, HSG C
0.230 83 Weighted Average
0.142 61.74% Pervious Area
0.088 38.26% Impervious Area

Subcatchment 6S: SW29B

Runoff
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.230 ac

Runoff Volume=0.022 af
Runoff Depth=1.13"

Tc=0.0 min
CN=83

0.37 cfs
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Summary for Subcatchment 7S: 29B

Runoff = 0.86 cfs @ 12.39 hrs,  Volume= 0.116 af,  Depth= 0.58"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.008 74 >75% Grass cover, Good, HSG C
0.949 74 >75% Grass cover, Good, HSG C
1.434 70 Woods, Good, HSG C
2.391 72 Weighted Average
2.391 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.5 150 0.0100 0.15 Sheet Flow, Overland

Grass: Short   n= 0.150   P2= 3.75"
8.0 273 0.0128 0.57 Shallow Concentrated Flow, Shallow

Woodland   Kv= 5.0 fps
24.5 423 Total

Subcatchment 7S: 29B
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=2.391 ac

Runoff Volume=0.116 af
Runoff Depth=0.58"

Flow Length=423'
Tc=24.5 min

CN=72

0.86 cfs
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Summary for Subcatchment 8S: 29C

Runoff = 0.74 cfs @ 12.03 hrs,  Volume= 0.045 af,  Depth= 1.47"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.136 74 >75% Grass cover, Good, HSG C

* 0.046 89 Porous Pavement (Gravel roads), HSG C
0.187 98 Paved roads w/curbs & sewers, HSG C
0.369 88 Weighted Average
0.182 49.32% Pervious Area
0.187 50.68% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 64 0.0200 1.36 Sheet Flow, Sheet Flow
Smooth surfaces   n= 0.011   P2= 3.75"

0.7 127 0.0200 2.87 Shallow Concentrated Flow, Gutter
Paved   Kv= 20.3 fps

0.3 80 0.0100 5.26 6.46 Pipe Channel, Storm Network
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.8 271 Total

Subcatchment 8S: 29C
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.369 ac

Runoff Volume=0.045 af
Runoff Depth=1.47"

Flow Length=271'
Tc=1.8 min

CN=88

0.74 cfs
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Summary for Subcatchment 9S: 29D

Runoff = 0.20 cfs @ 12.60 hrs,  Volume= 0.034 af,  Depth= 0.50"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.798 70 Woods, Good, HSG C
0.798 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
32.3 150 0.0133 0.08 Sheet Flow, Overland

Woods: Light underbrush   n= 0.400   P2= 3.75"
3.8 114 0.0100 0.50 Shallow Concentrated Flow, Shallow

Woodland   Kv= 5.0 fps
36.1 264 Total

Subcatchment 9S: 29D
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.798 ac

Runoff Volume=0.034 af
Runoff Depth=0.50"

Flow Length=264'
Tc=36.1 min

CN=70

0.20 cfs
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Summary for Subcatchment 10S: SW29A

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.08 cfs @ 12.00 hrs,  Volume= 0.005 af,  Depth= 0.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.008 98 Water Surface, HSG C
0.071 74 >75% Grass cover, Good, HSG C
0.079 76 Weighted Average
0.071 89.87% Pervious Area
0.008 10.13% Impervious Area

Subcatchment 10S: SW29A

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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0

Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.079 ac

Runoff Volume=0.005 af
Runoff Depth=0.76"

Tc=0.0 min
CN=76

0.08 cfs



Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"Concord Roadway Infrastructure_Thom&J
  Printed  3/27/2013Prepared by AKRF, Inc.

Page 20HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment A1: A1

Runoff = 1.13 cfs @ 12.03 hrs,  Volume= 0.069 af,  Depth= 1.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.004 74 >75% Grass cover, Good, HSG C
0.458 74 >75% Grass cover, Good, HSG C
0.007 89 Gravel roads, HSG C
0.265 98 Paved roads w/curbs & sewers, HSG C
0.734 83 Weighted Average
0.469 63.90% Pervious Area
0.265 36.10% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.9 81 0.0200 1.43 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.7 674 0.0846 15.82 193.04 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.1 35 0.0145 5.46 4.29 Pipe Channel, Culvert Crossing
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.7 790 Total

Subcatchment A1: A1

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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1

0

Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.734 ac

Runoff Volume=0.069 af
Runoff Depth=1.13"

Flow Length=790'
Tc=1.7 min

CN=83

1.13 cfs
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Summary for Subcatchment A2: A2

Runoff = 1.01 cfs @ 12.03 hrs,  Volume= 0.062 af,  Depth= 1.47"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.200 74 >75% Grass cover, Good, HSG C
0.023 89 Gravel roads, HSG C
0.282 98 Paved roads w/curbs & sewers, HSG C
0.505 88 Weighted Average
0.223 44.16% Pervious Area
0.282 55.84% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.7 658 0.0836 15.73 191.89 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.0 22 0.0577 12.64 15.52 Pipe Channel, Pipe
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.8 780 Total

Subcatchment A2: A2

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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0

Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.505 ac

Runoff Volume=0.062 af
Runoff Depth=1.47"

Flow Length=780'
Tc=1.8 min

CN=88

1.01 cfs
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Summary for Subcatchment A3: A3

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.10 cfs @ 12.00 hrs,  Volume= 0.006 af,  Depth= 0.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.085 74 >75% Grass cover, Good, HSG C
0.011 89 Gravel roads, HSG C
0.096 76 Weighted Average
0.096 100.00% Pervious Area

Subcatchment A3: A3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.096 ac

Runoff Volume=0.006 af
Runoff Depth=0.76"

Tc=0.0 min
CN=76

0.10 cfs
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Summary for Subcatchment B1: B1

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.37 cfs @ 12.02 hrs,  Volume= 0.022 af,  Depth= 1.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.150 74 >75% Grass cover, Good, HSG C
0.088 98 Paved roads w/curbs & sewers, HSG C
0.238 83 Weighted Average
0.150 63.03% Pervious Area
0.088 36.97% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 100 0.0800 2.59 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 189 0.0476 11.87 144.80 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.1 35 0.0145 5.46 4.29 Pipe Channel, Pipe
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 324 Total

Subcatchment B1: B1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.238 ac

Runoff Volume=0.022 af
Runoff Depth=1.13"

Flow Length=324'
Tc=1.0 min

CN=83

0.37 cfs
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Summary for Subcatchment B2: B2

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.35 cfs @ 12.02 hrs,  Volume= 0.021 af,  Depth= 1.47"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.067 74 >75% Grass cover, Good, HSG C
0.102 98 Paved roads w/curbs & sewers, HSG C
0.169 88 Weighted Average
0.067 39.64% Pervious Area
0.102 60.36% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 100 0.0830 2.63 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.4 263 0.0380 10.60 129.38 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.1 26 0.0338 8.34 6.55 Pipe Channel, Pipe
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.1 389 Total

Subcatchment B2: B2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.169 ac

Runoff Volume=0.021 af
Runoff Depth=1.47"

Flow Length=389'
Tc=1.1 min

CN=88

0.35 cfs
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Summary for Subcatchment B3: B3

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.06 cfs @ 12.00 hrs,  Volume= 0.004 af,  Depth= 0.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.054 74 >75% Grass cover, Good, HSG C
0.008 89 Gravel roads, HSG C
0.062 76 Weighted Average
0.062 100.00% Pervious Area

Subcatchment B3: B3

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.062 ac

Runoff Volume=0.004 af
Runoff Depth=0.76"

Tc=0.0 min
CN=76

0.06 cfs
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Summary for Subcatchment C1: C1

Runoff = 0.82 cfs @ 12.03 hrs,  Volume= 0.051 af,  Depth= 1.47"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.143 74 >75% Grass cover, Good, HSG C
0.166 98 Paved roads w/curbs & sewers, HSG C
0.048 80 >75% Grass cover, Good, HSG D
0.058 98 Paved roads w/curbs & sewers, HSG D
0.415 88 Weighted Average
0.191 46.02% Pervious Area
0.224 53.98% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 86 0.0200 1.44 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

1.0 462 0.0216 8.00 97.54 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.1 36 0.0118 4.93 3.87 Pipe Channel, Culvert
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

2.1 584 Total

Subcatchment C1: C1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.415 ac

Runoff Volume=0.051 af
Runoff Depth=1.47"

Flow Length=584'
Tc=2.1 min

CN=88

0.82 cfs
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Summary for Subcatchment C2: C2

Runoff = 0.92 cfs @ 12.03 hrs,  Volume= 0.056 af,  Depth= 1.54"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.140 74 >75% Grass cover, Good, HSG C
0.189 98 Paved roads w/curbs & sewers, HSG C
0.043 80 >75% Grass cover, Good, HSG D
0.067 98 Paved roads w/curbs & sewers, HSG D
0.439 89 Weighted Average
0.183 41.69% Pervious Area
0.256 58.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.9 77 0.0200 1.41 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

1.0 471 0.0191 7.52 91.72 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

1.9 548 Total

Subcatchment C2: C2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.439 ac

Runoff Volume=0.056 af
Runoff Depth=1.54"

Flow Length=548'
Tc=1.9 min

CN=89

0.92 cfs
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Summary for Subcatchment C3: C3

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.09 cfs @ 12.00 hrs,  Volume= 0.006 af,  Depth= 0.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.105 74 >75% Grass cover, Good, HSG C
0.105 100.00% Pervious Area

Subcatchment C3: C3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.105 ac

Runoff Volume=0.006 af
Runoff Depth=0.67"

Tc=0.0 min
CN=74

0.09 cfs
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Summary for Subcatchment D1: D1

Runoff = 0.57 cfs @ 12.03 hrs,  Volume= 0.035 af,  Depth= 1.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.228 74 >75% Grass cover, Good, HSG C
0.143 98 Paved roads w/curbs & sewers, HSG C
0.371 83 Weighted Average
0.228 61.46% Pervious Area
0.143 38.54% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.2 80 0.0100 1.08 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 183 0.0436 11.36 138.58 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.1 30 0.0118 4.93 3.87 Pipe Channel, Culvert
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.6 293 Total

Subcatchment D1: D1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.371 ac

Runoff Volume=0.035 af
Runoff Depth=1.13"

Flow Length=293'
Tc=1.6 min

CN=83

0.57 cfs
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Summary for Subcatchment D2: D2

Runoff = 0.61 cfs @ 12.03 hrs,  Volume= 0.037 af,  Depth= 1.40"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.140 74 >75% Grass cover, Good, HSG C
0.017 89 Gravel roads, HSG C
0.164 98 Paved roads w/curbs & sewers, HSG C
0.321 87 Weighted Average
0.157 48.91% Pervious Area
0.164 51.09% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.2 78 0.0100 1.07 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.7 371 0.0256 8.70 106.19 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

1.9 449 Total

Subcatchment D2: D2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.321 ac

Runoff Volume=0.037 af
Runoff Depth=1.40"

Flow Length=449'
Tc=1.9 min

CN=87

0.61 cfs
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Summary for Subcatchment D3: D3

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.07 cfs @ 12.00 hrs,  Volume= 0.005 af,  Depth= 0.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.086 74 >75% Grass cover, Good, HSG C
0.086 100.00% Pervious Area

Subcatchment D3: D3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.086 ac

Runoff Volume=0.005 af
Runoff Depth=0.67"

Tc=0.0 min
CN=74

0.07 cfs
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Summary for Subcatchment E1: E1

Runoff = 0.45 cfs @ 12.03 hrs,  Volume= 0.028 af,  Depth= 1.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.145 74 >75% Grass cover, Good, HSG C
0.119 98 Paved roads w/curbs & sewers, HSG C
0.264 85 Weighted Average
0.145 54.92% Pervious Area
0.119 45.08% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.2 81 0.0100 1.08 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.5 223 0.0179 7.28 88.79 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.1 31 0.0128 5.13 4.03 Pipe Channel, Culvert
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.8 335 Total

Subcatchment E1: E1
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.264 ac

Runoff Volume=0.028 af
Runoff Depth=1.26"

Flow Length=335'
Tc=1.8 min

CN=85

0.45 cfs
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Summary for Subcatchment E2: E2

Runoff = 0.43 cfs @ 12.02 hrs,  Volume= 0.026 af,  Depth= 1.40"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.093 74 >75% Grass cover, Good, HSG C
0.032 89 Gravel roads, HSG C
0.096 98 Paved roads w/curbs & sewers, HSG C
0.221 87 Weighted Average
0.125 56.56% Pervious Area
0.096 43.44% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 50 0.0100 0.98 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.5 196 0.0153 6.73 82.09 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

1.3 246 Total

Subcatchment E2: E2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.221 ac

Runoff Volume=0.026 af
Runoff Depth=1.40"

Flow Length=246'
Tc=1.3 min

CN=87

0.43 cfs



Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"Concord Roadway Infrastructure_Thom&J
  Printed  3/27/2013Prepared by AKRF, Inc.

Page 34HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment E4: E4

Runoff = 0.17 cfs @ 12.02 hrs,  Volume= 0.010 af,  Depth= 1.47"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.046 98 Paved roads w/curbs & sewers, HSG C
0.035 74 >75% Grass cover, Good, HSG C
0.081 88 Weighted Average
0.035 43.21% Pervious Area
0.046 56.79% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 46 0.0100 0.97 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.5 179 0.0117 5.88 71.79 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

1.3 225 Total

Subcatchment E4: E4

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.081 ac

Runoff Volume=0.010 af
Runoff Depth=1.47"

Flow Length=225'
Tc=1.3 min

CN=88

0.17 cfs
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Summary for Subcatchment E5: E5

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.07 cfs @ 12.00 hrs,  Volume= 0.004 af,  Depth= 0.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.078 74 >75% Grass cover, Good, HSG C
0.078 100.00% Pervious Area

Subcatchment E5: E5

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.078 ac

Runoff Volume=0.004 af
Runoff Depth=0.67"

Tc=0.0 min
CN=74

0.07 cfs



Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"Concord Roadway Infrastructure_Thom&J
  Printed  3/27/2013Prepared by AKRF, Inc.

Page 36HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment F1: F1

Runoff = 0.45 cfs @ 12.03 hrs,  Volume= 0.027 af,  Depth= 1.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.177 74 >75% Grass cover, Good, HSG C
0.114 98 Paved roads w/curbs & sewers, HSG C
0.291 83 Weighted Average
0.177 60.82% Pervious Area
0.114 39.18% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.9 54 0.0100 1.00 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.5 182 0.0110 5.71 69.61 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.1 32 0.0078 4.65 5.71 Pipe Channel, Culvert
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.5 268 Total

Subcatchment F1: F1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.291 ac

Runoff Volume=0.027 af
Runoff Depth=1.13"

Flow Length=268'
Tc=1.5 min

CN=83

0.45 cfs
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Summary for Subcatchment F2: F2

Runoff = 0.47 cfs @ 12.02 hrs,  Volume= 0.028 af,  Depth= 1.47"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.092 74 >75% Grass cover, Good, HSG C
0.138 98 Paved roads w/curbs & sewers, HSG C
0.230 88 Weighted Average
0.092 40.00% Pervious Area
0.138 60.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 58 0.0100 1.01 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 126 0.0160 6.88 83.95 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

1.3 184 Total

Subcatchment F2: F2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.230 ac

Runoff Volume=0.028 af
Runoff Depth=1.47"

Flow Length=184'
Tc=1.3 min

CN=88

0.47 cfs
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Summary for Subcatchment F3: F3

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.04 cfs @ 12.00 hrs,  Volume= 0.002 af,  Depth= 0.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.043 74 >75% Grass cover, Good, HSG C
0.043 100.00% Pervious Area

Subcatchment F3: F3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.043 ac

Runoff Volume=0.002 af
Runoff Depth=0.67"

Tc=0.0 min
CN=74

0.04 cfs
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Summary for Subcatchment G1: G1

Runoff = 0.59 cfs @ 12.02 hrs,  Volume= 0.035 af,  Depth= 1.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.130 74 >75% Grass cover, Good, HSG C
0.095 98 Paved roads w/curbs & sewers, HSG C
0.047 80 >75% Grass cover, Good, HSG D
0.048 98 Paved roads w/curbs & sewers, HSG D
0.320 86 Weighted Average
0.177 55.31% Pervious Area
0.143 44.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 57 0.0200 1.33 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.6 364 0.0329 9.87 120.38 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.0 33 0.0920 13.76 10.81 Pipe Channel, Culvert
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.3 454 Total

Subcatchment G1: G1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.320 ac

Runoff Volume=0.035 af
Runoff Depth=1.33"

Flow Length=454'
Tc=1.3 min

CN=86

0.59 cfs
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Summary for Subcatchment G2: G2

Runoff = 0.59 cfs @ 12.02 hrs,  Volume= 0.035 af,  Depth= 1.54"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.072 74 >75% Grass cover, Good, HSG C
0.101 98 Paved roads w/curbs & sewers, HSG C
0.046 80 >75% Grass cover, Good, HSG D
0.055 98 Paved roads w/curbs & sewers, HSG D
0.274 89 Weighted Average
0.118 43.07% Pervious Area
0.156 56.93% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 49 0.0200 1.29 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.6 360 0.0360 10.32 125.92 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

1.2 409 Total

Subcatchment G2: G2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.274 ac

Runoff Volume=0.035 af
Runoff Depth=1.54"

Flow Length=409'
Tc=1.2 min

CN=89

0.59 cfs
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Summary for Subcatchment G3: G3

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.07 cfs @ 12.00 hrs,  Volume= 0.005 af,  Depth= 0.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"

Area (ac) CN Description
0.083 74 >75% Grass cover, Good, HSG C
0.083 100.00% Pervious Area

Subcatchment G3: G3

Runoff
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Type III 24-hr
1-YR

24-HR Storm Rainfall=2.60"
Runoff Area=0.083 ac

Runoff Volume=0.005 af
Runoff Depth=0.67"

Tc=0.0 min
CN=74

0.07 cfs
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Summary for Reach DP-10: DP-10

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 8.534 ac, 15.60% Impervious,  Inflow Depth = 0.83"    for  1-YR, 24-HR Storm event
Inflow = 3.48 cfs @ 12.35 hrs,  Volume= 0.592 af
Outflow = 3.48 cfs @ 12.36 hrs,  Volume= 0.592 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs

Reach DP-10: DP-10

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=8.534 ac
3.48 cfs

3.48 cfs
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Summary for Reach DP-11: DP-11

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.425 ac, 41.68% Impervious,  Inflow Depth > 1.24"    for  1-YR, 24-HR Storm event
Inflow = 0.15 cfs @ 12.38 hrs,  Volume= 0.147 af
Outflow = 0.15 cfs @ 12.39 hrs,  Volume= 0.147 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs

Reach DP-11: DP-11

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1.425 ac
0.15 cfs

0.15 cfs
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Summary for Reach DP3: DP-3

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.804 ac, 40.85% Impervious,  Inflow Depth > 0.64"    for  1-YR, 24-HR Storm event
Inflow = 1.35 cfs @ 12.03 hrs,  Volume= 0.096 af
Outflow = 1.35 cfs @ 12.04 hrs,  Volume= 0.096 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs

Reach DP3: DP-3

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1.804 ac
1.35 cfs

1.35 cfs
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Summary for Pond 1P: Bioretention Area A

Inflow Area = 1.335 ac, 40.97% Impervious,  Inflow Depth = 1.19"    for  1-YR, 24-HR Storm event
Inflow = 1.58 cfs @ 12.04 hrs,  Volume= 0.132 af
Outflow = 0.13 cfs @ 13.92 hrs,  Volume= 0.055 af,  Atten= 92%,  Lag= 113.0 min
Primary = 0.13 cfs @ 13.92 hrs,  Volume= 0.055 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 1,366.03' @ 13.92 hrs   Surf.Area= 2,293 sf   Storage= 3,750 cf

Plug-Flow detention time= 769.7 min calculated for 0.055 af (42% of inflow)
Center-of-Mass det. time= 641.0 min ( 1,477.4 - 836.4 )

Volume Invert Avail.Storage Storage Description
#1 1,360.50' 4,917 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,360.50 2,077 185.3 0.0 0 0 2,077
1,361.50 2,077 185.3 25.0 519 519 2,262
1,362.50 2,077 185.3 25.0 519 1,039 2,448
1,363.50 2,077 185.3 25.0 519 1,558 2,633
1,364.50 2,077 185.3 25.0 519 2,077 2,818
1,365.50 2,077 185.3 25.0 519 2,596 3,004
1,366.00 2,271 192.5 100.0 1,087 3,683 3,240
1,366.50 2,669 204.6 100.0 1,234 4,917 3,635

Device Routing     Invert Outlet Devices
#1 Primary 1,360.50' 12.0"  Round Culvert   

L= 20.9'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,360.50' / 1,360.00'   S= 0.0239 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 1,361.00' 0.4" Horiz. Perforated Underdrain X 272.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,361.50' 0.250 in/hr Exfiltration over Surface area above 1,361.50'   
Conductivity to Groundwater Elevation = 1,360.00'   
Excluded Surface area = 2,077 sf   

#4 Device 1 1,366.00' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.13 cfs @ 13.92 hrs  HW=1,366.03'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.13 cfs of 6.70 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 10.25 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Orifice/Grate  (Weir Controls 0.13 cfs @ 0.56 fps)
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Pond 1P: Bioretention Area A

Inflow
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Pond 1P: Bioretention Area A
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Pond 1P: Bioretention Area A
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Summary for Pond 3P: Flow Splitter to BMP

Inflow Area = 0.407 ac, 46.68% Impervious,  Inflow Depth = 1.27"    for  1-YR, 24-HR Storm event
Inflow = 0.72 cfs @ 12.02 hrs,  Volume= 0.043 af
Outflow = 0.72 cfs @ 12.03 hrs,  Volume= 0.043 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.30 cfs @ 11.94 hrs,  Volume= 0.009 af
Secondary = 0.72 cfs @ 12.03 hrs,  Volume= 0.035 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 1,350.00' @ 12.03 hrs
Flood Elev= 1,350.50'

Device Routing     Invert Outlet Devices
#1 Primary 1,349.49' 12.0"  Round Culvert   

L= 18.9'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,349.49' / 1,348.85'   S= 0.0339 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Secondary 1,349.49' 15.0"  Round Bypass Culvert   
L= 119.4'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,349.49' / 1,348.00'   S= 0.0125 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,349.85' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.22 cfs @ 11.94 hrs  HW=1,349.86'  TW=1,349.79'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.22 cfs @ 1.22 fps)

Secondary OutFlow  Max=0.72 cfs @ 12.03 hrs  HW=1,350.00'  TW=0.00'   (Dynamic Tailwater)
2=Bypass Culvert  (Passes 0.72 cfs of 0.89 cfs potential flow)

3=Sharp-Crested Rectangular Weir  (Weir Controls 0.72 cfs @ 1.25 fps)
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Pond 3P: Flow Splitter to BMP
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Pond 3P: Flow Splitter to BMP
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Summary for Pond 4P: Pocket Wetland 30

Inflow Area = 1.148 ac, 48.61% Impervious,  Inflow Depth = 1.38"    for  1-YR, 24-HR Storm event
Inflow = 2.09 cfs @ 12.03 hrs,  Volume= 0.132 af
Outflow = 0.09 cfs @ 14.98 hrs,  Volume= 0.130 af,  Atten= 96%,  Lag= 177.1 min
Primary = 0.09 cfs @ 14.98 hrs,  Volume= 0.130 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,437.00'   Surf.Area= 3,744 sf   Storage= 5,097 cf
Peak Elev= 1,437.89' @ 14.98 hrs   Surf.Area= 5,025 sf   Storage= 8,969 cf   (3,871 cf above start)

Plug-Flow detention time= 4,483.1 min calculated for 0.013 af (10% of inflow)
Center-of-Mass det. time= 1,476.3 min ( 2,300.2 - 823.9 )

Volume Invert Avail.Storage Storage Description
#1 1,434.00' 22,580 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,434.00 524 152.8 0 0 524
1,435.00 1,039 190.5 767 767 1,568
1,436.00 2,010 281.1 1,498 2,265 4,976
1,437.00 3,744 344.1 2,832 5,097 8,126
1,438.00 5,203 334.4 4,454 9,551 8,750
1,439.00 6,601 346.2 5,888 15,439 9,474
1,440.00 7,695 367.2 7,141 22,580 10,719

Device Routing     Invert Outlet Devices
#1 Primary 1,434.00' 15.0"  Round Culvert   

L= 20.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,434.00' / 1,432.00'   S= 0.1000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,437.00' 1.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,437.80' 6.0" Vert. Orifice/Grate X 3.00    C= 0.600   
#4 Secondary 1,439.00' 10.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=0.09 cfs @ 14.98 hrs  HW=1,437.89'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.09 cfs of 8.42 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.02 cfs @ 4.42 fps)
3=Orifice/Grate  (Orifice Controls 0.07 cfs @ 1.00 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,437.00'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 4P: Pocket Wetland 30
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Pond 4P: Pocket Wetland 30
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Summary for Pond 5P: Bioretention Area B

[80] Warning: Exceeded Pond 3P by 0.71' @ 24.09 hrs (2.25 cfs 19.576 af) 

Inflow Area = 0.469 ac, 40.51% Impervious,  Inflow Depth = 0.32"    for  1-YR, 24-HR Storm event
Inflow = 0.33 cfs @ 11.94 hrs,  Volume= 0.012 af
Outflow = 0.00 cfs @ 24.01 hrs,  Volume= 0.001 af,  Atten= 100%,  Lag= 724.2 min
Primary = 0.00 cfs @ 24.01 hrs,  Volume= 0.001 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 1,350.56' @ 24.01 hrs   Surf.Area= 813 sf   Storage= 539 cf

Plug-Flow detention time= 2,975.9 min calculated for 0.001 af (7% of inflow)
Center-of-Mass det. time= 2,818.7 min ( 3,560.1 - 741.4 )

Volume Invert Avail.Storage Storage Description
#1 1,348.00' 2,214 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,348.00 786 136.5 0.0 0 0 786
1,349.00 786 136.5 25.0 197 197 923
1,349.50 786 136.5 25.0 98 295 991
1,350.00 786 136.5 25.0 98 393 1,059
1,350.50 786 136.5 25.0 98 491 1,127
1,351.00 1,026 151.0 100.0 452 943 1,467
1,352.00 1,534 174.5 100.0 1,272 2,214 2,097

Device Routing     Invert Outlet Devices
#1 Primary 1,348.10' 12.0"  Round Culvert   

L= 19.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,348.10' / 1,348.00'   S= 0.0053 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 1,348.60' 0.4" Horiz. Orifice/Grate X 960.00    C= 0.600   
Limited to weir flow at low heads   

#3 Device 2 1,349.00' 0.250 in/hr Exfiltration over Surface area above 1,349.00'   
Conductivity to Groundwater Elevation = 1,347.50'   
Excluded Surface area = 786 sf   

#4 Device 1 1,351.00' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.00 cfs @ 24.01 hrs  HW=1,350.56'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.00 cfs of 4.18 cfs potential flow)

2=Orifice/Grate  (Passes 0.00 cfs of 5.65 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 5P: Bioretention Area B
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Pond 5P: Bioretention Area B
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Summary for Pond 11P: Pocket Wetland 29B

Inflow Area = 1.788 ac, 51.12% Impervious,  Inflow Depth = 1.42"    for  1-YR, 24-HR Storm event
Inflow = 3.38 cfs @ 12.03 hrs,  Volume= 0.212 af
Outflow = 0.73 cfs @ 12.44 hrs,  Volume= 0.209 af,  Atten= 78%,  Lag= 24.2 min
Primary = 0.73 cfs @ 12.44 hrs,  Volume= 0.209 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,442.00'   Surf.Area= 3,817 sf   Storage= 5,150 cf
Peak Elev= 1,442.86' @ 12.44 hrs   Surf.Area= 5,330 sf   Storage= 9,075 cf   (3,925 cf above start)

Plug-Flow detention time= 722.2 min calculated for 0.091 af (43% of inflow)
Center-of-Mass det. time= 247.7 min ( 1,069.9 - 822.2 )

Volume Invert Avail.Storage Storage Description
#1 1,438.00' 20,412 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,438.00 74 30.7 0 0 74
1,439.00 207 53.8 135 135 235
1,440.00 720 190.6 438 573 2,898
1,441.00 2,419 328.2 1,486 2,059 8,585
1,442.00 3,817 444.2 3,092 5,150 15,726
1,443.00 5,595 534.5 4,678 9,828 22,775
1,444.00 7,680 353.3 6,610 16,438 35,585
1,444.50 8,217 362.0 3,973 20,412 36,111

Device Routing     Invert Outlet Devices
#1 Primary 1,442.00' 45.0 deg Sharp-Crested Vee/Trap Weir   Cv= 2.56 (C= 3.20)   
#2 Secondary 1,443.00' 10.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=0.73 cfs @ 12.44 hrs  HW=1,442.86'  TW=0.00'   (Dynamic Tailwater)
1=Sharp-Crested Vee/Trap Weir  (Weir Controls 0.73 cfs @ 2.38 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,442.00'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 11P: Pocket Wetland 29B
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Pond 11P: Pocket Wetland 29B
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Summary for Pond 12P: Pocket Wetland 29A

Inflow Area = 0.448 ac, 43.53% Impervious,  Inflow Depth = 1.34"    for  1-YR, 24-HR Storm event
Inflow = 0.81 cfs @ 12.04 hrs,  Volume= 0.050 af
Outflow = 0.74 cfs @ 12.07 hrs,  Volume= 0.050 af,  Atten= 9%,  Lag= 1.9 min
Primary = 0.74 cfs @ 12.07 hrs,  Volume= 0.050 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,443.50'   Surf.Area= 1,339 sf   Storage= 1,565 cf
Peak Elev= 1,443.60' @ 12.07 hrs   Surf.Area= 1,390 sf   Storage= 1,700 cf   (134 cf above start)

Plug-Flow detention time= 385.2 min calculated for 0.014 af (28% of inflow)
Center-of-Mass det. time= 6.8 min ( 831.6 - 824.8 )

Volume Invert Avail.Storage Storage Description
#1 1,441.00' 4,185 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,441.00 166 50.3 0 0 166
1,442.00 367 74.7 260 260 417
1,443.00 1,094 161.8 698 958 2,060
1,444.00 1,608 180.7 1,343 2,301 2,603
1,445.00 2,175 199.2 1,884 4,185 3,194

Device Routing     Invert Outlet Devices
#1 Primary 1,443.50' 10.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Primary OutFlow  Max=0.74 cfs @ 12.07 hrs  HW=1,443.60'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.74 cfs @ 0.75 fps)
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Pond 12P: Pocket Wetland 29A
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Pond 12P: Pocket Wetland 29A
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Summary for Pond 13P: Flow Splitter to SW 29A

[57] Hint: Peaked at 1,443.84' (Flood elevation advised)

Inflow Area = 0.369 ac, 50.68% Impervious,  Inflow Depth = 1.47"    for  1-YR, 24-HR Storm event
Inflow = 0.74 cfs @ 12.03 hrs,  Volume= 0.045 af
Outflow = 0.74 cfs @ 12.04 hrs,  Volume= 0.045 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.74 cfs @ 12.04 hrs,  Volume= 0.045 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 1,443.84' @ 12.04 hrs

Device Routing     Invert Outlet Devices
#1 Primary 1,443.30' 15.0"  Round CMP_Round  15"   

L= 41.2'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,443.30' / 1,443.00'   S= 0.0073 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Secondary 1,443.30' 15.0"  Round Bypass Culvert   
L= 46.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,443.30' / 1,443.00'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,444.10' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.73 cfs @ 12.04 hrs  HW=1,443.83'  TW=1,443.59'   (Dynamic Tailwater)
1=CMP_Round  15"  (Outlet Controls 0.73 cfs @ 2.15 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,443.50'  TW=0.00'   (Dynamic Tailwater)
2=Bypass Culvert  (Passes 0.00 cfs of 0.15 cfs potential flow)

3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 13P: Flow Splitter to SW 29A
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Pond 13P: Flow Splitter to SW 29A
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Summary for Pond 93P: Flow Splitter to BMP

Inflow Area = 1.239 ac, 44.15% Impervious,  Inflow Depth = 1.27"    for  1-YR, 24-HR Storm event
Inflow = 2.14 cfs @ 12.03 hrs,  Volume= 0.131 af
Outflow = 2.14 cfs @ 12.04 hrs,  Volume= 0.131 af,  Atten= 0%,  Lag= 0.6 min
Primary = 1.49 cfs @ 12.04 hrs,  Volume= 0.126 af
Secondary = 0.64 cfs @ 12.04 hrs,  Volume= 0.005 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 1,368.44' @ 12.04 hrs
Flood Elev= 1,369.00'

Device Routing     Invert Outlet Devices
#1 Primary 1,367.76' 15.0"  Round Culvert   

L= 21.8'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,367.76' / 1,366.50'   S= 0.0578 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Secondary 1,367.76' 15.0"  Round Culvert   
L= 93.7'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,367.76' / 1,363.37'   S= 0.0469 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,368.30' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=1.49 cfs @ 12.04 hrs  HW=1,368.43'  TW=1,363.33'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.49 cfs @ 2.21 fps)

Secondary OutFlow  Max=0.64 cfs @ 12.04 hrs  HW=1,368.43'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Passes 0.64 cfs of 1.49 cfs potential flow)

3=Sharp-Crested Rectangular Weir  (Weir Controls 0.64 cfs @ 1.20 fps)
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Pond 93P: Flow Splitter to BMP
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Pond 93P: Flow Splitter to BMP
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Summary for Pond 94P: Stormwater Wetland C

Inflow Area = 0.959 ac, 50.05% Impervious,  Inflow Depth = 1.41"    for  1-YR, 24-HR Storm event
Inflow = 1.82 cfs @ 12.03 hrs,  Volume= 0.113 af
Outflow = 0.38 cfs @ 12.44 hrs,  Volume= 0.111 af,  Atten= 79%,  Lag= 24.7 min
Primary = 0.31 cfs @ 12.44 hrs,  Volume= 0.110 af
Secondary = 0.07 cfs @ 12.44 hrs,  Volume= 0.001 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,347.50'   Surf.Area= 2,565 sf   Storage= 2,214 cf
Peak Elev= 1,348.22' @ 12.44 hrs   Surf.Area= 3,495 sf   Storage= 4,429 cf   (2,215 cf above start)

Plug-Flow detention time= 692.7 min calculated for 0.060 af (53% of inflow)
Center-of-Mass det. time= 299.2 min ( 1,119.8 - 820.6 )

Volume Invert Avail.Storage Storage Description
#1 1,345.00' 7,418 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,345.00 25 39.0 0 0 25
1,346.00 323 286.8 146 146 6,452
1,347.00 1,831 404.5 974 1,120 12,936
1,347.50 2,565 404.6 1,094 2,214 13,138
1,348.00 3,311 405.0 1,465 3,679 13,342
1,349.00 4,184 299.4 3,739 7,418 19,272

Device Routing     Invert Outlet Devices
#1 Primary 1,347.50' 30.0 deg Sharp-Crested Vee/Trap Weir   Cv= 2.61 (C= 3.26)   
#2 Secondary 1,348.20' 10.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=0.31 cfs @ 12.44 hrs  HW=1,348.22'   (Free Discharge)
1=Sharp-Crested Vee/Trap Weir  (Weir Controls 0.31 cfs @ 2.22 fps)

Secondary OutFlow  Max=0.07 cfs @ 12.44 hrs  HW=1,348.22'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.07 cfs @ 0.33 fps)
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Pond 94P: Stormwater Wetland C
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Pond 94P: Stormwater Wetland C
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Summary for Pond 95P: Bioretention Area F

Inflow Area = 0.564 ac, 44.68% Impervious,  Inflow Depth = 1.23"    for  1-YR, 24-HR Storm event
Inflow = 0.95 cfs @ 12.02 hrs,  Volume= 0.058 af
Outflow = 0.06 cfs @ 13.77 hrs,  Volume= 0.033 af,  Atten= 94%,  Lag= 104.8 min
Primary = 0.06 cfs @ 13.77 hrs,  Volume= 0.033 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 1,349.51' @ 13.77 hrs   Surf.Area= 1,582 sf   Storage= 1,651 cf

Plug-Flow detention time= 1,241.4 min calculated for 0.033 af (57% of inflow)
Center-of-Mass det. time= 1,127.2 min ( 1,958.0 - 830.9 )

Volume Invert Avail.Storage Storage Description
#1 1,345.00' 6,415 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,345.00 996 183.4 0.0 0 0 996
1,345.50 996 183.4 25.0 125 125 1,088
1,346.00 996 183.4 25.0 125 249 1,179
1,347.00 996 183.4 25.0 249 498 1,363
1,348.00 996 183.4 25.0 249 747 1,546
1,349.00 996 183.4 25.0 249 996 1,730
1,350.00 2,264 464.7 100.0 1,587 2,583 16,241
1,351.00 5,654 1,195.0 100.0 3,832 6,415 112,699

Device Routing     Invert Outlet Devices
#1 Primary 1,345.00' 15.0"  Round Culvert   

L= 78.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,345.00' / 1,344.20'   S= 0.0103 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,345.50' 0.4" Horiz. Orifice/Grate X 340.00 columns   X 4 rows C= 0.600   
Limited to weir flow at low heads   

#3 Device 2 1,345.50' 0.250 in/hr Exfiltration over Surface area above 1,345.50'   
Conductivity to Groundwater Elevation = 1,344.50'   
Excluded Surface area = 996 sf   

#4 Device 1 1,349.50' 36.0" x 36.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.06 cfs @ 13.77 hrs  HW=1,349.51'   (Free Discharge)
1=Culvert  (Passes 0.06 cfs of 9.20 cfs potential flow)

2=Orifice/Grate  (Passes 0.00 cfs of 11.45 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Orifice/Grate  (Weir Controls 0.06 cfs @ 0.37 fps)



Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"Concord Roadway Infrastructure_Thom&J
  Printed  3/27/2013Prepared by AKRF, Inc.

Page 73HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Pond 95P: Bioretention Area F
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Pond 95P: Bioretention Area F
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Summary for Pond 99P: Stormwater Pocket Wetland G

Inflow Area = 0.677 ac, 44.17% Impervious,  Inflow Depth = 1.33"    for  1-YR, 24-HR Storm event
Inflow = 1.24 cfs @ 12.02 hrs,  Volume= 0.075 af
Outflow = 0.89 cfs @ 12.08 hrs,  Volume= 0.075 af,  Atten= 28%,  Lag= 3.7 min
Primary = 0.89 cfs @ 12.08 hrs,  Volume= 0.075 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,339.00'   Surf.Area= 3,682 sf   Storage= 5,147 cf
Peak Elev= 1,339.11' @ 12.08 hrs   Surf.Area= 3,801 sf   Storage= 5,559 cf   (412 cf above start)

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= 16.3 min ( 840.7 - 824.4 )

Volume Invert Avail.Storage Storage Description
#1 1,335.00' 9,394 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,335.00 93 80.5 0 0 93
1,336.00 416 130.2 235 235 933
1,337.00 1,024 220.2 698 933 3,449
1,338.00 1,932 236.2 1,454 2,387 4,073
1,339.00 3,682 404.5 2,760 5,147 12,660
1,340.00 4,837 491.2 4,246 9,394 18,856

Device Routing     Invert Outlet Devices
#1 Primary 1,339.00' 10.0' long  x 3.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50   
Coef. (English)  2.44  2.58  2.68  2.67  2.65  2.64  2.64  2.68  2.68  
2.72  2.81  2.92  2.97  3.07  3.32   

Primary OutFlow  Max=0.89 cfs @ 12.08 hrs  HW=1,339.11'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.89 cfs @ 0.81 fps)
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Pond 99P: Stormwater Pocket Wetland G
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Pond 99P: Stormwater Pocket Wetland G
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Summary for Pond 100P: Stormwater Wetland E

Inflow Area = 1.422 ac, 39.94% Impervious,  Inflow Depth = 1.22"    for  1-YR, 24-HR Storm event
Inflow = 2.35 cfs @ 12.03 hrs,  Volume= 0.145 af
Outflow = 1.59 cfs @ 12.10 hrs,  Volume= 0.145 af,  Atten= 32%,  Lag= 4.2 min
Primary = 0.52 cfs @ 12.10 hrs,  Volume= 0.123 af
Secondary = 1.07 cfs @ 12.10 hrs,  Volume= 0.022 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,346.80'   Surf.Area= 2,420 sf   Storage= 2,588 cf
Peak Elev= 1,347.13' @ 12.10 hrs   Surf.Area= 3,014 sf   Storage= 3,479 cf   (891 cf above start)

Plug-Flow detention time= 214.2 min calculated for 0.085 af (59% of inflow)
Center-of-Mass det. time= 11.9 min ( 843.6 - 831.8 )

Volume Invert Avail.Storage Storage Description
#1 1,343.00' 13,221 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,343.00 13 14.7 0 0 13
1,344.00 114 57.6 55 55 262
1,345.00 474 130.7 273 329 1,362
1,346.00 1,234 286.1 824 1,153 6,520
1,347.00 2,778 454.7 1,954 3,107 16,466
1,348.00 4,871 736.2 3,776 6,883 43,150
1,349.00 7,928 1,003.3 6,338 13,221 80,134

Device Routing     Invert Outlet Devices
#1 Primary 1,346.20' 6.0"  Round Culvert   

L= 50.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,346.20' / 1,346.00'   S= 0.0040 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.20 sf   

#2 Device 1 1,346.80' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 1,347.00' 10.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=0.52 cfs @ 12.10 hrs  HW=1,347.13'   (Free Discharge)
1=Culvert  (Barrel Controls 0.52 cfs @ 2.63 fps)

2=Orifice/Grate  (Passes 0.52 cfs of 4.92 cfs potential flow)

Secondary OutFlow  Max=1.07 cfs @ 12.10 hrs  HW=1,347.13'   (Free Discharge)
3=Broad-Crested Rectangular Weir  (Weir Controls 1.07 cfs @ 0.84 fps)
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Pond 100P: Stormwater Wetland E
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Pond 100P: Stormwater Wetland E

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
12,00010,0008,0006,0004,0002,0000

Surface/Horizontal/Wetted Area (sq-ft)
7,5007,0006,5006,0005,5005,0004,5004,0003,5003,0002,5002,0001,5001,0005000
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 Custom Stage Data 



Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"Concord Roadway Infrastructure_Thom&
  Printed  3/27/2013Prepared by AKRF, Inc.

Page 81HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Time span=0.00-120.00 hrs, dt=0.01 hrs, 12001 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Sim-Route method  -  Pond routing by Sim-Route method

Runoff Area=0.901 ac   52.39% Impervious   Runoff Depth=4.63"Subcatchment 1S: 30
   Flow Length=585'   Tc=2.3 min   CN=88   Runoff=5.40 cfs  0.347 af

Runoff Area=0.247 ac   34.82% Impervious   Runoff Depth=3.99"Subcatchment 2S: SW30
   Tc=0.0 min   CN=82   Runoff=1.40 cfs  0.082 af

Runoff Area=0.277 ac   13.00% Impervious   Runoff Depth=3.28"Subcatchment 3S: 30A
   Flow Length=197'   Tc=24.8 min   CN=75   Runoff=0.66 cfs  0.076 af

Runoff Area=3.109 ac   7.14% Impervious   Runoff Depth=3.28"Subcatchment 4S: 29
   Flow Length=636'   Tc=20.5 min   CN=75   Runoff=7.99 cfs  0.850 af

Runoff Area=1.558 ac   53.02% Impervious   Runoff Depth=4.63"Subcatchment 5S: 29A
   Flow Length=600'   Tc=2.3 min   CN=88   Runoff=9.33 cfs  0.601 af

Runoff Area=0.230 ac   38.26% Impervious   Runoff Depth=4.09"Subcatchment 6S: SW29B
   Tc=0.0 min   CN=83   Runoff=1.33 cfs  0.078 af

Runoff Area=2.391 ac   0.00% Impervious   Runoff Depth=2.99"Subcatchment 7S: 29B
   Flow Length=423'   Tc=24.5 min   CN=72   Runoff=5.17 cfs  0.596 af

Runoff Area=0.369 ac   50.68% Impervious   Runoff Depth=4.63"Subcatchment 8S: 29C
   Flow Length=271'   Tc=1.8 min   CN=88   Runoff=2.25 cfs  0.142 af

Runoff Area=0.798 ac   0.00% Impervious   Runoff Depth=2.81"Subcatchment 9S: 29D
   Flow Length=264'   Tc=36.1 min   CN=70   Runoff=1.35 cfs  0.187 af

Runoff Area=0.079 ac   10.13% Impervious   Runoff Depth=3.38"Subcatchment 10S: SW29A
   Tc=0.0 min   CN=76   Runoff=0.38 cfs  0.022 af

Runoff Area=0.734 ac   36.10% Impervious   Runoff Depth=4.09"Subcatchment A1: A1
   Flow Length=790'   Tc=1.7 min   CN=83   Runoff=4.06 cfs  0.250 af

Runoff Area=0.505 ac   55.84% Impervious   Runoff Depth=4.63"Subcatchment A2: A2
   Flow Length=780'   Tc=1.8 min   CN=88   Runoff=3.08 cfs  0.195 af

Runoff Area=0.096 ac   0.00% Impervious   Runoff Depth=3.38"Subcatchment A3: A3
   Tc=0.0 min   CN=76   Runoff=0.47 cfs  0.027 af

Runoff Area=0.238 ac   36.97% Impervious   Runoff Depth=4.09"Subcatchment B1: B1
   Flow Length=324'   Tc=1.0 min   CN=83   Runoff=1.35 cfs  0.081 af

Runoff Area=0.169 ac   60.36% Impervious   Runoff Depth=4.63"Subcatchment B2: B2
   Flow Length=389'   Tc=1.1 min   CN=88   Runoff=1.05 cfs  0.065 af

Runoff Area=0.062 ac   0.00% Impervious   Runoff Depth=3.38"Subcatchment B3: B3
   Tc=0.0 min   CN=76   Runoff=0.30 cfs  0.017 af
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Runoff Area=0.415 ac   53.98% Impervious   Runoff Depth=4.63"Subcatchment C1: C1
   Flow Length=584'   Tc=2.1 min   CN=88   Runoff=2.50 cfs  0.160 af

Runoff Area=0.439 ac   58.31% Impervious   Runoff Depth=4.74"Subcatchment C2: C2
   Flow Length=548'   Tc=1.9 min   CN=89   Runoff=2.71 cfs  0.173 af

Runoff Area=0.105 ac   0.00% Impervious   Runoff Depth=3.18"Subcatchment C3: C3
   Tc=0.0 min   CN=74   Runoff=0.48 cfs  0.028 af

Runoff Area=0.371 ac   38.54% Impervious   Runoff Depth=4.09"Subcatchment D1: D1
   Flow Length=293'   Tc=1.6 min   CN=83   Runoff=2.06 cfs  0.126 af

Runoff Area=0.321 ac   51.09% Impervious   Runoff Depth=4.52"Subcatchment D2: D2
   Flow Length=449'   Tc=1.9 min   CN=87   Runoff=1.91 cfs  0.121 af

Runoff Area=0.086 ac   0.00% Impervious   Runoff Depth=3.18"Subcatchment D3: D3
   Tc=0.0 min   CN=74   Runoff=0.39 cfs  0.023 af

Runoff Area=0.264 ac   45.08% Impervious   Runoff Depth=4.30"Subcatchment E1: E1
   Flow Length=335'   Tc=1.8 min   CN=85   Runoff=1.52 cfs  0.095 af

Runoff Area=0.221 ac   43.44% Impervious   Runoff Depth=4.52"Subcatchment E2: E2
   Flow Length=246'   Tc=1.3 min   CN=87   Runoff=1.35 cfs  0.083 af

Runoff Area=0.081 ac   56.79% Impervious   Runoff Depth=4.63"Subcatchment E4: E4
   Flow Length=225'   Tc=1.3 min   CN=88   Runoff=0.50 cfs  0.031 af

Runoff Area=0.078 ac   0.00% Impervious   Runoff Depth=3.18"Subcatchment E5: E5
   Tc=0.0 min   CN=74   Runoff=0.36 cfs  0.021 af

Runoff Area=0.291 ac   39.18% Impervious   Runoff Depth=4.09"Subcatchment F1: F1
   Flow Length=268'   Tc=1.5 min   CN=83   Runoff=1.62 cfs  0.099 af

Runoff Area=0.230 ac   60.00% Impervious   Runoff Depth=4.63"Subcatchment F2: F2
   Flow Length=184'   Tc=1.3 min   CN=88   Runoff=1.43 cfs  0.089 af

Runoff Area=0.043 ac   0.00% Impervious   Runoff Depth=3.18"Subcatchment F3: F3
   Tc=0.0 min   CN=74   Runoff=0.20 cfs  0.011 af

Runoff Area=0.320 ac   44.69% Impervious   Runoff Depth=4.41"Subcatchment G1: G1
   Flow Length=454'   Tc=1.3 min   CN=86   Runoff=1.91 cfs  0.118 af

Runoff Area=0.274 ac   56.93% Impervious   Runoff Depth=4.74"Subcatchment G2: G2
   Flow Length=409'   Tc=1.2 min   CN=89   Runoff=1.73 cfs  0.108 af

Runoff Area=0.083 ac   0.00% Impervious   Runoff Depth=3.18"Subcatchment G3: G3
   Tc=0.0 min   CN=74   Runoff=0.38 cfs  0.022 af

   Inflow=19.03 cfs  2.474 afReach DP-10: DP-10
   Outflow=19.03 cfs  2.474 af

   Inflow=2.78 cfs  0.503 afReach DP-11: DP-11
   Outflow=2.78 cfs  0.503 af
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   Inflow=9.28 cfs  0.544 afReach DP3: DP-3
   Outflow=9.28 cfs  0.544 af

Peak Elev=1,366.27'  Storage=4,321 cf   Inflow=3.96 cfs  0.398 afPond 1P: Bioretention Area A
   Outflow=3.64 cfs  0.321 af

Peak Elev=1,350.39'   Inflow=2.40 cfs  0.146 afPond 3P: Flow Splitter to BMP
   Primary=0.06 cfs  0.008 af   Secondary=2.40 cfs  0.138 af   Outflow=2.40 cfs  0.146 af

Peak Elev=1,438.60'  Storage=12,893 cf   Inflow=6.57 cfs  0.429 afPond 4P: Pocket Wetland 30
   Primary=2.13 cfs  0.428 af   Secondary=0.00 cfs  0.000 af   Outflow=2.13 cfs  0.428 af

Peak Elev=1,351.00'  Storage=948 cf   Inflow=0.30 cfs  0.026 afPond 5P: Bioretention Area B
   Outflow=0.01 cfs  0.011 af

Peak Elev=1,443.39'  Storage=12,163 cf   Inflow=10.44 cfs  0.679 afPond 11P: Pocket Wetland 29B
   Primary=2.42 cfs  0.519 af   Secondary=6.08 cfs  0.157 af   Outflow=8.50 cfs  0.676 af

Peak Elev=1,443.71'  Storage=1,859 cf   Inflow=2.38 cfs  0.164 afPond 12P: Pocket Wetland 29A
   Outflow=2.31 cfs  0.164 af

Peak Elev=1,444.16'   Inflow=2.25 cfs  0.142 afPond 13P: Flow Splitter to SW 29A
   Primary=2.06 cfs  0.142 af   Secondary=0.19 cfs  0.001 af   Outflow=2.25 cfs  0.142 af

Peak Elev=1,368.96'   Inflow=7.14 cfs  0.445 afPond 93P: Flow Splitter to BMP
   Primary=3.57 cfs  0.371 af   Secondary=3.57 cfs  0.074 af   Outflow=7.14 cfs  0.445 af

Peak Elev=1,348.51'  Storage=5,477 cf   Inflow=5.63 cfs  0.361 afPond 94P: Stormwater Wetland C
   Primary=0.72 cfs  0.227 af   Secondary=4.19 cfs  0.132 af   Outflow=4.91 cfs  0.359 af

Peak Elev=1,349.68'  Storage=1,942 cf   Inflow=3.23 cfs  0.199 afPond 95P: Bioretention Area F
   Outflow=3.12 cfs  0.174 af

Peak Elev=1,339.26'  Storage=6,138 cf   Inflow=3.99 cfs  0.248 afPond 99P: Stormwater Pocket Wetland G
   Outflow=3.27 cfs  0.248 af

Peak Elev=1,347.41'  Storage=4,400 cf   Inflow=8.00 cfs  0.500 afPond 100P: Stormwater Wetland E
   Primary=0.62 cfs  0.303 af   Secondary=6.56 cfs  0.197 af   Outflow=7.18 cfs  0.500 af

Total Runoff Area = 15.385 ac   Runoff Volume = 4.926 af   Average Runoff Depth = 3.84"
72.30% Pervious = 11.124 ac     27.70% Impervious = 4.261 ac
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Summary for Subcatchment 1S: 30

Runoff = 5.40 cfs @ 12.03 hrs,  Volume= 0.347 af,  Depth= 4.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.328 74 >75% Grass cover, Good, HSG C

* 0.101 89 Porous Pavement Walkway (Gravel roads), HSG C
0.472 98 Paved roads w/curbs & sewers, HSG C
0.901 88 Weighted Average
0.429 47.61% Pervious Area
0.472 52.39% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 46 0.0200 1.27 Sheet Flow, Sheet Flow
Smooth surfaces   n= 0.011   P2= 3.75"

1.0 178 0.0225 3.04 Shallow Concentrated Flow, Gutter Flow
Paved   Kv= 20.3 fps

0.7 361 0.0224 8.90 15.72 Pipe Channel, Storm Network
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

2.3 585 Total

Subcatchment 1S: 30

Runoff
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.901 ac

Runoff Volume=0.347 af
Runoff Depth=4.63"

Flow Length=585'
Tc=2.3 min

CN=88

5.40 cfs
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Summary for Subcatchment 2S: SW30

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 1.40 cfs @ 12.00 hrs,  Volume= 0.082 af,  Depth= 3.99"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.161 74 >75% Grass cover, Good, HSG C
0.086 98 Water Surface, HSG C
0.247 82 Weighted Average
0.161 65.18% Pervious Area
0.086 34.82% Impervious Area

Subcatchment 2S: SW30
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.247 ac

Runoff Volume=0.082 af
Runoff Depth=3.99"

Tc=0.0 min
CN=82

1.40 cfs
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Summary for Subcatchment 3S: 30A

Runoff = 0.66 cfs @ 12.34 hrs,  Volume= 0.076 af,  Depth= 3.28"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.097 74 >75% Grass cover, Good, HSG C
0.144 70 Woods, Good, HSG C
0.036 98 Paved roads w/curbs & sewers, HSG C
0.277 75 Weighted Average
0.241 87.00% Pervious Area
0.036 13.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.5 120 0.0170 0.08 Sheet Flow, Overland

Woods: Light underbrush   n= 0.400   P2= 3.75"
0.3 77 0.0250 5.13 18.45 Channel Flow, Ditch

Area= 3.6 sf  Perim= 6.8'  r= 0.53'  n= 0.030
24.8 197 Total

Subcatchment 3S: 30A
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.277 ac

Runoff Volume=0.076 af
Runoff Depth=3.28"

Flow Length=197'
Tc=24.8 min

CN=75

0.66 cfs
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Summary for Subcatchment 4S: 29

Runoff = 7.99 cfs @ 12.28 hrs,  Volume= 0.850 af,  Depth= 3.28"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.122 98 Roofs, HSG C
2.605 74 >75% Grass cover, Good, HSG C
0.100 98 Paved parking, HSG C
0.261 70 Woods, Good, HSG C
0.021 74 >75% Grass cover, Good, HSG C
3.109 75 Weighted Average
2.887 92.86% Pervious Area
0.222 7.14% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.7 150 0.0133 0.17 Sheet Flow, Overland

Grass: Short   n= 0.150   P2= 3.75"
4.4 239 0.0167 0.90 Shallow Concentrated Flow, Shallow

Short Grass Pasture   Kv= 7.0 fps
1.1 156 0.0060 2.42 7.25 Channel Flow, Roadside Ditch

Area= 3.0 sf  Perim= 6.0'  r= 0.50'  n= 0.030
0.3 91 0.0055 5.34 16.78 Pipe Channel, Proposed Roadside Culvert

24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

20.5 636 Total
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Subcatchment 4S: 29

Runoff
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=3.109 ac

Runoff Volume=0.850 af
Runoff Depth=3.28"

Flow Length=636'
Tc=20.5 min

CN=75

7.99 cfs
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Summary for Subcatchment 5S: 29A

Runoff = 9.33 cfs @ 12.03 hrs,  Volume= 0.601 af,  Depth= 4.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.005 98 Paved parking, HSG C
0.003 71 Meadow, non-grazed, HSG C
0.002 98 Unconnected pavement, HSG C
0.560 74 >75% Grass cover, Good, HSG C

* 0.169 89 Porous Pavement (Gravel roads), HSG C
0.819 98 Paved roads w/curbs & sewers, HSG C
1.558 88 Weighted Average
0.732 46.98% Pervious Area
0.826 53.02% Impervious Area
0.002 0.24% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 61 0.0200 1.35 Sheet Flow, Sheet Flow
Smooth surfaces   n= 0.011   P2= 3.75"

0.9 152 0.0200 2.87 Shallow Concentrated Flow, Gutter Flow
Paved   Kv= 20.3 fps

0.6 387 0.0238 11.11 34.90 Pipe Channel, Storm Network
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

2.3 600 Total
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Subcatchment 5S: 29A
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=1.558 ac

Runoff Volume=0.601 af
Runoff Depth=4.63"

Flow Length=600'
Tc=2.3 min

CN=88

9.33 cfs
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Summary for Subcatchment 6S: SW29B

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 1.33 cfs @ 12.00 hrs,  Volume= 0.078 af,  Depth= 4.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.088 98 Water Surface, HSG C
0.142 74 >75% Grass cover, Good, HSG C
0.230 83 Weighted Average
0.142 61.74% Pervious Area
0.088 38.26% Impervious Area

Subcatchment 6S: SW29B
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.230 ac

Runoff Volume=0.078 af
Runoff Depth=4.09"

Tc=0.0 min
CN=83

1.33 cfs
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Summary for Subcatchment 7S: 29B

Runoff = 5.17 cfs @ 12.34 hrs,  Volume= 0.596 af,  Depth= 2.99"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.008 74 >75% Grass cover, Good, HSG C
0.949 74 >75% Grass cover, Good, HSG C
1.434 70 Woods, Good, HSG C
2.391 72 Weighted Average
2.391 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.5 150 0.0100 0.15 Sheet Flow, Overland

Grass: Short   n= 0.150   P2= 3.75"
8.0 273 0.0128 0.57 Shallow Concentrated Flow, Shallow

Woodland   Kv= 5.0 fps
24.5 423 Total

Subcatchment 7S: 29B
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=2.391 ac

Runoff Volume=0.596 af
Runoff Depth=2.99"

Flow Length=423'
Tc=24.5 min

CN=72

5.17 cfs
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Summary for Subcatchment 8S: 29C

Runoff = 2.25 cfs @ 12.03 hrs,  Volume= 0.142 af,  Depth= 4.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.136 74 >75% Grass cover, Good, HSG C

* 0.046 89 Porous Pavement (Gravel roads), HSG C
0.187 98 Paved roads w/curbs & sewers, HSG C
0.369 88 Weighted Average
0.182 49.32% Pervious Area
0.187 50.68% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 64 0.0200 1.36 Sheet Flow, Sheet Flow
Smooth surfaces   n= 0.011   P2= 3.75"

0.7 127 0.0200 2.87 Shallow Concentrated Flow, Gutter
Paved   Kv= 20.3 fps

0.3 80 0.0100 5.26 6.46 Pipe Channel, Storm Network
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.8 271 Total

Subcatchment 8S: 29C

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.369 ac

Runoff Volume=0.142 af
Runoff Depth=4.63"

Flow Length=271'
Tc=1.8 min

CN=88

2.25 cfs
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Summary for Subcatchment 9S: 29D

Runoff = 1.35 cfs @ 12.51 hrs,  Volume= 0.187 af,  Depth= 2.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.798 70 Woods, Good, HSG C
0.798 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
32.3 150 0.0133 0.08 Sheet Flow, Overland

Woods: Light underbrush   n= 0.400   P2= 3.75"
3.8 114 0.0100 0.50 Shallow Concentrated Flow, Shallow

Woodland   Kv= 5.0 fps
36.1 264 Total

Subcatchment 9S: 29D

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.798 ac

Runoff Volume=0.187 af
Runoff Depth=2.81"

Flow Length=264'
Tc=36.1 min

CN=70

1.35 cfs
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Summary for Subcatchment 10S: SW29A

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.38 cfs @ 12.00 hrs,  Volume= 0.022 af,  Depth= 3.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.008 98 Water Surface, HSG C
0.071 74 >75% Grass cover, Good, HSG C
0.079 76 Weighted Average
0.071 89.87% Pervious Area
0.008 10.13% Impervious Area

Subcatchment 10S: SW29A

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.079 ac

Runoff Volume=0.022 af
Runoff Depth=3.38"

Tc=0.0 min
CN=76

0.38 cfs
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Summary for Subcatchment A1: A1

Runoff = 4.06 cfs @ 12.03 hrs,  Volume= 0.250 af,  Depth= 4.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.004 74 >75% Grass cover, Good, HSG C
0.458 74 >75% Grass cover, Good, HSG C
0.007 89 Gravel roads, HSG C
0.265 98 Paved roads w/curbs & sewers, HSG C
0.734 83 Weighted Average
0.469 63.90% Pervious Area
0.265 36.10% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.9 81 0.0200 1.43 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.7 674 0.0846 15.82 193.04 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.1 35 0.0145 5.46 4.29 Pipe Channel, Culvert Crossing
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.7 790 Total

Subcatchment A1: A1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.734 ac

Runoff Volume=0.250 af
Runoff Depth=4.09"

Flow Length=790'
Tc=1.7 min

CN=83

4.06 cfs



Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"Concord Roadway Infrastructure_Thom&
  Printed  3/27/2013Prepared by AKRF, Inc.

Page 97HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment A2: A2

Runoff = 3.08 cfs @ 12.03 hrs,  Volume= 0.195 af,  Depth= 4.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.200 74 >75% Grass cover, Good, HSG C
0.023 89 Gravel roads, HSG C
0.282 98 Paved roads w/curbs & sewers, HSG C
0.505 88 Weighted Average
0.223 44.16% Pervious Area
0.282 55.84% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.7 658 0.0836 15.73 191.89 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.0 22 0.0577 12.64 15.52 Pipe Channel, Pipe
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.8 780 Total

Subcatchment A2: A2

Runoff
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Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.505 ac

Runoff Volume=0.195 af
Runoff Depth=4.63"

Flow Length=780'
Tc=1.8 min

CN=88

3.08 cfs
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Summary for Subcatchment A3: A3

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.47 cfs @ 12.00 hrs,  Volume= 0.027 af,  Depth= 3.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.085 74 >75% Grass cover, Good, HSG C
0.011 89 Gravel roads, HSG C
0.096 76 Weighted Average
0.096 100.00% Pervious Area

Subcatchment A3: A3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.096 ac

Runoff Volume=0.027 af
Runoff Depth=3.38"

Tc=0.0 min
CN=76

0.47 cfs
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Summary for Subcatchment B1: B1

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.35 cfs @ 12.02 hrs,  Volume= 0.081 af,  Depth= 4.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.150 74 >75% Grass cover, Good, HSG C
0.088 98 Paved roads w/curbs & sewers, HSG C
0.238 83 Weighted Average
0.150 63.03% Pervious Area
0.088 36.97% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 100 0.0800 2.59 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 189 0.0476 11.87 144.80 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.1 35 0.0145 5.46 4.29 Pipe Channel, Pipe
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 324 Total

Subcatchment B1: B1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.238 ac

Runoff Volume=0.081 af
Runoff Depth=4.09"

Flow Length=324'
Tc=1.0 min

CN=83

1.35 cfs
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Summary for Subcatchment B2: B2

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.05 cfs @ 12.02 hrs,  Volume= 0.065 af,  Depth= 4.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.067 74 >75% Grass cover, Good, HSG C
0.102 98 Paved roads w/curbs & sewers, HSG C
0.169 88 Weighted Average
0.067 39.64% Pervious Area
0.102 60.36% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 100 0.0830 2.63 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.4 263 0.0380 10.60 129.38 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.1 26 0.0338 8.34 6.55 Pipe Channel, Pipe
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.1 389 Total

Subcatchment B2: B2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.169 ac

Runoff Volume=0.065 af
Runoff Depth=4.63"

Flow Length=389'
Tc=1.1 min

CN=88

1.05 cfs
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Summary for Subcatchment B3: B3

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.30 cfs @ 12.00 hrs,  Volume= 0.017 af,  Depth= 3.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.054 74 >75% Grass cover, Good, HSG C
0.008 89 Gravel roads, HSG C
0.062 76 Weighted Average
0.062 100.00% Pervious Area

Subcatchment B3: B3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.062 ac

Runoff Volume=0.017 af
Runoff Depth=3.38"

Tc=0.0 min
CN=76

0.30 cfs
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Summary for Subcatchment C1: C1

Runoff = 2.50 cfs @ 12.03 hrs,  Volume= 0.160 af,  Depth= 4.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.143 74 >75% Grass cover, Good, HSG C
0.166 98 Paved roads w/curbs & sewers, HSG C
0.048 80 >75% Grass cover, Good, HSG D
0.058 98 Paved roads w/curbs & sewers, HSG D
0.415 88 Weighted Average
0.191 46.02% Pervious Area
0.224 53.98% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 86 0.0200 1.44 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

1.0 462 0.0216 8.00 97.54 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.1 36 0.0118 4.93 3.87 Pipe Channel, Culvert
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

2.1 584 Total

Subcatchment C1: C1

Runoff
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Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.415 ac

Runoff Volume=0.160 af
Runoff Depth=4.63"

Flow Length=584'
Tc=2.1 min

CN=88

2.50 cfs
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Summary for Subcatchment C2: C2

Runoff = 2.71 cfs @ 12.03 hrs,  Volume= 0.173 af,  Depth= 4.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.140 74 >75% Grass cover, Good, HSG C
0.189 98 Paved roads w/curbs & sewers, HSG C
0.043 80 >75% Grass cover, Good, HSG D
0.067 98 Paved roads w/curbs & sewers, HSG D
0.439 89 Weighted Average
0.183 41.69% Pervious Area
0.256 58.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.9 77 0.0200 1.41 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

1.0 471 0.0191 7.52 91.72 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

1.9 548 Total

Subcatchment C2: C2

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

3

2

1

0

Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.439 ac

Runoff Volume=0.173 af
Runoff Depth=4.74"

Flow Length=548'
Tc=1.9 min

CN=89

2.71 cfs
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Summary for Subcatchment C3: C3

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.48 cfs @ 12.00 hrs,  Volume= 0.028 af,  Depth= 3.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.105 74 >75% Grass cover, Good, HSG C
0.105 100.00% Pervious Area

Subcatchment C3: C3

Runoff
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.105 ac

Runoff Volume=0.028 af
Runoff Depth=3.18"

Tc=0.0 min
CN=74

0.48 cfs



Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"Concord Roadway Infrastructure_Thom&
  Printed  3/27/2013Prepared by AKRF, Inc.

Page 105HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment D1: D1

Runoff = 2.06 cfs @ 12.02 hrs,  Volume= 0.126 af,  Depth= 4.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.228 74 >75% Grass cover, Good, HSG C
0.143 98 Paved roads w/curbs & sewers, HSG C
0.371 83 Weighted Average
0.228 61.46% Pervious Area
0.143 38.54% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.2 80 0.0100 1.08 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 183 0.0436 11.36 138.58 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.1 30 0.0118 4.93 3.87 Pipe Channel, Culvert
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.6 293 Total

Subcatchment D1: D1
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.371 ac

Runoff Volume=0.126 af
Runoff Depth=4.09"

Flow Length=293'
Tc=1.6 min

CN=83

2.06 cfs
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Summary for Subcatchment D2: D2

Runoff = 1.91 cfs @ 12.03 hrs,  Volume= 0.121 af,  Depth= 4.52"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.140 74 >75% Grass cover, Good, HSG C
0.017 89 Gravel roads, HSG C
0.164 98 Paved roads w/curbs & sewers, HSG C
0.321 87 Weighted Average
0.157 48.91% Pervious Area
0.164 51.09% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.2 78 0.0100 1.07 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.7 371 0.0256 8.70 106.19 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

1.9 449 Total

Subcatchment D2: D2
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.321 ac

Runoff Volume=0.121 af
Runoff Depth=4.52"

Flow Length=449'
Tc=1.9 min

CN=87

1.91 cfs
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Summary for Subcatchment D3: D3

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.39 cfs @ 12.00 hrs,  Volume= 0.023 af,  Depth= 3.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.086 74 >75% Grass cover, Good, HSG C
0.086 100.00% Pervious Area

Subcatchment D3: D3
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.086 ac

Runoff Volume=0.023 af
Runoff Depth=3.18"

Tc=0.0 min
CN=74

0.39 cfs
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Summary for Subcatchment E1: E1

Runoff = 1.52 cfs @ 12.03 hrs,  Volume= 0.095 af,  Depth= 4.30"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.145 74 >75% Grass cover, Good, HSG C
0.119 98 Paved roads w/curbs & sewers, HSG C
0.264 85 Weighted Average
0.145 54.92% Pervious Area
0.119 45.08% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.2 81 0.0100 1.08 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.5 223 0.0179 7.28 88.79 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.1 31 0.0128 5.13 4.03 Pipe Channel, Culvert
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.8 335 Total

Subcatchment E1: E1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.264 ac

Runoff Volume=0.095 af
Runoff Depth=4.30"

Flow Length=335'
Tc=1.8 min

CN=85

1.52 cfs
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Summary for Subcatchment E2: E2

Runoff = 1.35 cfs @ 12.02 hrs,  Volume= 0.083 af,  Depth= 4.52"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.093 74 >75% Grass cover, Good, HSG C
0.032 89 Gravel roads, HSG C
0.096 98 Paved roads w/curbs & sewers, HSG C
0.221 87 Weighted Average
0.125 56.56% Pervious Area
0.096 43.44% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 50 0.0100 0.98 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.5 196 0.0153 6.73 82.09 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

1.3 246 Total

Subcatchment E2: E2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.221 ac

Runoff Volume=0.083 af
Runoff Depth=4.52"

Flow Length=246'
Tc=1.3 min

CN=87

1.35 cfs
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Summary for Subcatchment E4: E4

Runoff = 0.50 cfs @ 12.02 hrs,  Volume= 0.031 af,  Depth= 4.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.046 98 Paved roads w/curbs & sewers, HSG C
0.035 74 >75% Grass cover, Good, HSG C
0.081 88 Weighted Average
0.035 43.21% Pervious Area
0.046 56.79% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 46 0.0100 0.97 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.5 179 0.0117 5.88 71.79 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

1.3 225 Total

Subcatchment E4: E4

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.081 ac

Runoff Volume=0.031 af
Runoff Depth=4.63"

Flow Length=225'
Tc=1.3 min

CN=88

0.50 cfs
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Summary for Subcatchment E5: E5

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.36 cfs @ 12.00 hrs,  Volume= 0.021 af,  Depth= 3.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.078 74 >75% Grass cover, Good, HSG C
0.078 100.00% Pervious Area

Subcatchment E5: E5

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.078 ac

Runoff Volume=0.021 af
Runoff Depth=3.18"

Tc=0.0 min
CN=74

0.36 cfs
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Summary for Subcatchment F1: F1

Runoff = 1.62 cfs @ 12.02 hrs,  Volume= 0.099 af,  Depth= 4.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.177 74 >75% Grass cover, Good, HSG C
0.114 98 Paved roads w/curbs & sewers, HSG C
0.291 83 Weighted Average
0.177 60.82% Pervious Area
0.114 39.18% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.9 54 0.0100 1.00 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.5 182 0.0110 5.71 69.61 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.1 32 0.0078 4.65 5.71 Pipe Channel, Culvert
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.5 268 Total

Subcatchment F1: F1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.291 ac

Runoff Volume=0.099 af
Runoff Depth=4.09"

Flow Length=268'
Tc=1.5 min

CN=83

1.62 cfs
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Summary for Subcatchment F2: F2

Runoff = 1.43 cfs @ 12.02 hrs,  Volume= 0.089 af,  Depth= 4.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.092 74 >75% Grass cover, Good, HSG C
0.138 98 Paved roads w/curbs & sewers, HSG C
0.230 88 Weighted Average
0.092 40.00% Pervious Area
0.138 60.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 58 0.0100 1.01 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 126 0.0160 6.88 83.95 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

1.3 184 Total

Subcatchment F2: F2

Runoff
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Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.230 ac

Runoff Volume=0.089 af
Runoff Depth=4.63"

Flow Length=184'
Tc=1.3 min

CN=88

1.43 cfs
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Summary for Subcatchment F3: F3

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.20 cfs @ 12.00 hrs,  Volume= 0.011 af,  Depth= 3.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.043 74 >75% Grass cover, Good, HSG C
0.043 100.00% Pervious Area

Subcatchment F3: F3

Runoff
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.043 ac

Runoff Volume=0.011 af
Runoff Depth=3.18"

Tc=0.0 min
CN=74

0.20 cfs
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Summary for Subcatchment G1: G1

Runoff = 1.91 cfs @ 12.02 hrs,  Volume= 0.118 af,  Depth= 4.41"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.130 74 >75% Grass cover, Good, HSG C
0.095 98 Paved roads w/curbs & sewers, HSG C
0.047 80 >75% Grass cover, Good, HSG D
0.048 98 Paved roads w/curbs & sewers, HSG D
0.320 86 Weighted Average
0.177 55.31% Pervious Area
0.143 44.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 57 0.0200 1.33 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.6 364 0.0329 9.87 120.38 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.0 33 0.0920 13.76 10.81 Pipe Channel, Culvert
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.3 454 Total

Subcatchment G1: G1

Runoff
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Time  (hours)
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.320 ac

Runoff Volume=0.118 af
Runoff Depth=4.41"

Flow Length=454'
Tc=1.3 min

CN=86

1.91 cfs
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Summary for Subcatchment G2: G2

Runoff = 1.73 cfs @ 12.02 hrs,  Volume= 0.108 af,  Depth= 4.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.072 74 >75% Grass cover, Good, HSG C
0.101 98 Paved roads w/curbs & sewers, HSG C
0.046 80 >75% Grass cover, Good, HSG D
0.055 98 Paved roads w/curbs & sewers, HSG D
0.274 89 Weighted Average
0.118 43.07% Pervious Area
0.156 56.93% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 49 0.0200 1.29 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.6 360 0.0360 10.32 125.92 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

1.2 409 Total

Subcatchment G2: G2
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.274 ac

Runoff Volume=0.108 af
Runoff Depth=4.74"

Flow Length=409'
Tc=1.2 min

CN=89

1.73 cfs
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Summary for Subcatchment G3: G3

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.38 cfs @ 12.00 hrs,  Volume= 0.022 af,  Depth= 3.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"

Area (ac) CN Description
0.083 74 >75% Grass cover, Good, HSG C
0.083 100.00% Pervious Area

Subcatchment G3: G3

Runoff
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Type III 24-hr
10-YR

24-HR Storm Rainfall=6.00"
Runoff Area=0.083 ac

Runoff Volume=0.022 af
Runoff Depth=3.18"

Tc=0.0 min
CN=74

0.38 cfs
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Summary for Reach DP-10: DP-10

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 8.534 ac, 15.60% Impervious,  Inflow Depth = 3.48"    for  10-YR, 24-HR Storm event
Inflow = 19.03 cfs @ 12.28 hrs,  Volume= 2.474 af
Outflow = 19.03 cfs @ 12.29 hrs,  Volume= 2.474 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs

Reach DP-10: DP-10
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Inflow Area=8.534 ac
19.03 cfs

19.03 cfs
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Summary for Reach DP-11: DP-11

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.425 ac, 41.68% Impervious,  Inflow Depth > 4.24"    for  10-YR, 24-HR Storm event
Inflow = 2.78 cfs @ 12.32 hrs,  Volume= 0.503 af
Outflow = 2.78 cfs @ 12.33 hrs,  Volume= 0.503 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs

Reach DP-11: DP-11

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1.425 ac
2.78 cfs

2.78 cfs
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Summary for Reach DP3: DP-3

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.804 ac, 40.85% Impervious,  Inflow Depth > 3.62"    for  10-YR, 24-HR Storm event
Inflow = 9.28 cfs @ 12.04 hrs,  Volume= 0.544 af
Outflow = 9.28 cfs @ 12.05 hrs,  Volume= 0.544 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs

Reach DP3: DP-3

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1.804 ac
9.28 cfs
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Summary for Pond 1P: Bioretention Area A

Inflow Area = 1.335 ac, 40.97% Impervious,  Inflow Depth = 3.58"    for  10-YR, 24-HR Storm event
Inflow = 3.96 cfs @ 12.03 hrs,  Volume= 0.398 af
Outflow = 3.64 cfs @ 12.06 hrs,  Volume= 0.321 af,  Atten= 8%,  Lag= 1.7 min
Primary = 3.64 cfs @ 12.06 hrs,  Volume= 0.321 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 1,366.27' @ 12.06 hrs   Surf.Area= 2,481 sf   Storage= 4,321 cf

Plug-Flow detention time= 215.3 min calculated for 0.321 af (81% of inflow)
Center-of-Mass det. time= 135.6 min ( 947.1 - 811.6 )

Volume Invert Avail.Storage Storage Description
#1 1,360.50' 4,917 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,360.50 2,077 185.3 0.0 0 0 2,077
1,361.50 2,077 185.3 25.0 519 519 2,262
1,362.50 2,077 185.3 25.0 519 1,039 2,448
1,363.50 2,077 185.3 25.0 519 1,558 2,633
1,364.50 2,077 185.3 25.0 519 2,077 2,818
1,365.50 2,077 185.3 25.0 519 2,596 3,004
1,366.00 2,271 192.5 100.0 1,087 3,683 3,240
1,366.50 2,669 204.6 100.0 1,234 4,917 3,635

Device Routing     Invert Outlet Devices
#1 Primary 1,360.50' 12.0"  Round Culvert   

L= 20.9'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,360.50' / 1,360.00'   S= 0.0239 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 1,361.00' 0.4" Horiz. Perforated Underdrain X 272.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,361.50' 0.250 in/hr Exfiltration over Surface area above 1,361.50'   
Conductivity to Groundwater Elevation = 1,360.00'   
Excluded Surface area = 2,077 sf   

#4 Device 1 1,366.00' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=3.63 cfs @ 12.06 hrs  HW=1,366.27'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 3.63 cfs of 6.85 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 10.49 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Orifice/Grate  (Weir Controls 3.63 cfs @ 1.69 fps)



Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"Concord Roadway Infrastructure_Thom&
  Printed  3/27/2013Prepared by AKRF, Inc.

Page 122HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Pond 1P: Bioretention Area A
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Inflow Area=1.335 ac
Peak Elev=1,366.27'

Storage=4,321 cf

3.96 cfs
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Pond 1P: Bioretention Area A
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Pond 1P: Bioretention Area A

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
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Summary for Pond 3P: Flow Splitter to BMP

Inflow Area = 0.407 ac, 46.68% Impervious,  Inflow Depth = 4.31"    for  10-YR, 24-HR Storm event
Inflow = 2.40 cfs @ 12.02 hrs,  Volume= 0.146 af
Outflow = 2.40 cfs @ 12.03 hrs,  Volume= 0.146 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.06 cfs @ 9.95 hrs,  Volume= 0.008 af
Secondary = 2.40 cfs @ 12.03 hrs,  Volume= 0.138 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 1,350.39' @ 12.03 hrs
Flood Elev= 1,350.50'

Device Routing     Invert Outlet Devices
#1 Primary 1,349.49' 12.0"  Round Culvert   

L= 18.9'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,349.49' / 1,348.85'   S= 0.0339 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Secondary 1,349.49' 15.0"  Round Bypass Culvert   
L= 119.4'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,349.49' / 1,348.00'   S= 0.0125 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,349.85' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.00 cfs @ 9.95 hrs  HW=1,349.85'  TW=1,349.85'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Secondary OutFlow  Max=2.39 cfs @ 12.03 hrs  HW=1,350.38'  TW=0.00'   (Dynamic Tailwater)
2=Bypass Culvert  (Inlet Controls 2.39 cfs @ 2.54 fps)

3=Sharp-Crested Rectangular Weir  (Passes 2.39 cfs of 4.96 cfs potential flow)
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Pond 3P: Flow Splitter to BMP
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Pond 3P: Flow Splitter to BMP
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Summary for Pond 4P: Pocket Wetland 30

Inflow Area = 1.148 ac, 48.61% Impervious,  Inflow Depth = 4.49"    for  10-YR, 24-HR Storm event
Inflow = 6.57 cfs @ 12.03 hrs,  Volume= 0.429 af
Outflow = 2.13 cfs @ 12.29 hrs,  Volume= 0.428 af,  Atten= 68%,  Lag= 15.3 min
Primary = 2.13 cfs @ 12.29 hrs,  Volume= 0.428 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,437.00'   Surf.Area= 3,744 sf   Storage= 5,097 cf
Peak Elev= 1,438.60' @ 12.29 hrs   Surf.Area= 6,017 sf   Storage= 12,893 cf   (7,795 cf above start)

Plug-Flow detention time= 814.5 min calculated for 0.310 af (72% of inflow)
Center-of-Mass det. time= 510.5 min ( 1,301.5 - 791.0 )

Volume Invert Avail.Storage Storage Description
#1 1,434.00' 22,580 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,434.00 524 152.8 0 0 524
1,435.00 1,039 190.5 767 767 1,568
1,436.00 2,010 281.1 1,498 2,265 4,976
1,437.00 3,744 344.1 2,832 5,097 8,126
1,438.00 5,203 334.4 4,454 9,551 8,750
1,439.00 6,601 346.2 5,888 15,439 9,474
1,440.00 7,695 367.2 7,141 22,580 10,719

Device Routing     Invert Outlet Devices
#1 Primary 1,434.00' 15.0"  Round Culvert   

L= 20.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,434.00' / 1,432.00'   S= 0.1000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,437.00' 1.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,437.80' 6.0" Vert. Orifice/Grate X 3.00    C= 0.600   
#4 Secondary 1,439.00' 10.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=2.13 cfs @ 12.29 hrs  HW=1,438.60'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 2.13 cfs of 9.30 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.03 cfs @ 6.00 fps)
3=Orifice/Grate  (Orifice Controls 2.10 cfs @ 3.56 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,437.00'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 4P: Pocket Wetland 30
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Pond 4P: Pocket Wetland 30
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Summary for Pond 5P: Bioretention Area B

[80] Warning: Exceeded Pond 3P by 1.15' @ 24.08 hrs (3.00 cfs 24.500 af) 

Inflow Area = 0.469 ac, 40.51% Impervious,  Inflow Depth = 0.66"    for  10-YR, 24-HR Storm event
Inflow = 0.30 cfs @ 12.00 hrs,  Volume= 0.026 af
Outflow = 0.01 cfs @ 15.59 hrs,  Volume= 0.011 af,  Atten= 97%,  Lag= 215.3 min
Primary = 0.01 cfs @ 15.59 hrs,  Volume= 0.011 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 1,351.00' @ 15.59 hrs   Surf.Area= 1,028 sf   Storage= 948 cf

Plug-Flow detention time= 2,265.8 min calculated for 0.011 af (43% of inflow)
Center-of-Mass det. time= 2,099.9 min ( 2,823.2 - 723.3 )

Volume Invert Avail.Storage Storage Description
#1 1,348.00' 2,214 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,348.00 786 136.5 0.0 0 0 786
1,349.00 786 136.5 25.0 197 197 923
1,349.50 786 136.5 25.0 98 295 991
1,350.00 786 136.5 25.0 98 393 1,059
1,350.50 786 136.5 25.0 98 491 1,127
1,351.00 1,026 151.0 100.0 452 943 1,467
1,352.00 1,534 174.5 100.0 1,272 2,214 2,097

Device Routing     Invert Outlet Devices
#1 Primary 1,348.10' 12.0"  Round Culvert   

L= 19.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,348.10' / 1,348.00'   S= 0.0053 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 1,348.60' 0.4" Horiz. Orifice/Grate X 960.00    C= 0.600   
Limited to weir flow at low heads   

#3 Device 2 1,349.00' 0.250 in/hr Exfiltration over Surface area above 1,349.00'   
Conductivity to Groundwater Elevation = 1,347.50'   
Excluded Surface area = 786 sf   

#4 Device 1 1,351.00' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.01 cfs @ 15.59 hrs  HW=1,351.00'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.01 cfs of 4.63 cfs potential flow)

2=Orifice/Grate  (Passes 0.00 cfs of 6.26 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Orifice/Grate  (Weir Controls 0.01 cfs @ 0.22 fps)
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Pond 5P: Bioretention Area B
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Pond 5P: Bioretention Area B
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Summary for Pond 11P: Pocket Wetland 29B

Inflow Area = 1.788 ac, 51.12% Impervious,  Inflow Depth = 4.56"    for  10-YR, 24-HR Storm event
Inflow = 10.44 cfs @ 12.03 hrs,  Volume= 0.679 af
Outflow = 8.50 cfs @ 12.08 hrs,  Volume= 0.676 af,  Atten= 19%,  Lag= 2.9 min
Primary = 2.42 cfs @ 12.08 hrs,  Volume= 0.519 af
Secondary = 6.08 cfs @ 12.08 hrs,  Volume= 0.157 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,442.00'   Surf.Area= 3,817 sf   Storage= 5,150 cf
Peak Elev= 1,443.39' @ 12.08 hrs   Surf.Area= 6,370 sf   Storage= 12,163 cf   (7,012 cf above start)

Plug-Flow detention time= 232.3 min calculated for 0.558 af (82% of inflow)
Center-of-Mass det. time= 115.6 min ( 905.2 - 789.5 )

Volume Invert Avail.Storage Storage Description
#1 1,438.00' 20,412 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,438.00 74 30.7 0 0 74
1,439.00 207 53.8 135 135 235
1,440.00 720 190.6 438 573 2,898
1,441.00 2,419 328.2 1,486 2,059 8,585
1,442.00 3,817 444.2 3,092 5,150 15,726
1,443.00 5,595 534.5 4,678 9,828 22,775
1,444.00 7,680 353.3 6,610 16,438 35,585
1,444.50 8,217 362.0 3,973 20,412 36,111

Device Routing     Invert Outlet Devices
#1 Primary 1,442.00' 45.0 deg Sharp-Crested Vee/Trap Weir   Cv= 2.56 (C= 3.20)   
#2 Secondary 1,443.00' 10.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=2.42 cfs @ 12.08 hrs  HW=1,443.39'  TW=0.00'   (Dynamic Tailwater)
1=Sharp-Crested Vee/Trap Weir  (Weir Controls 2.42 cfs @ 3.02 fps)

Secondary OutFlow  Max=6.08 cfs @ 12.08 hrs  HW=1,443.39'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 6.08 cfs @ 1.56 fps)
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Pond 11P: Pocket Wetland 29B
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Pond 11P: Pocket Wetland 29B
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Summary for Pond 12P: Pocket Wetland 29A

Inflow Area = 0.448 ac, 43.53% Impervious,  Inflow Depth = 4.39"    for  10-YR, 24-HR Storm event
Inflow = 2.38 cfs @ 12.03 hrs,  Volume= 0.164 af
Outflow = 2.31 cfs @ 12.05 hrs,  Volume= 0.164 af,  Atten= 3%,  Lag= 1.4 min
Primary = 2.31 cfs @ 12.05 hrs,  Volume= 0.164 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,443.50'   Surf.Area= 1,339 sf   Storage= 1,565 cf
Peak Elev= 1,443.71' @ 12.05 hrs   Surf.Area= 1,449 sf   Storage= 1,859 cf   (294 cf above start)

Plug-Flow detention time= 131.7 min calculated for 0.128 af (78% of inflow)
Center-of-Mass det. time= 4.8 min ( 797.4 - 792.6 )

Volume Invert Avail.Storage Storage Description
#1 1,441.00' 4,185 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,441.00 166 50.3 0 0 166
1,442.00 367 74.7 260 260 417
1,443.00 1,094 161.8 698 958 2,060
1,444.00 1,608 180.7 1,343 2,301 2,603
1,445.00 2,175 199.2 1,884 4,185 3,194

Device Routing     Invert Outlet Devices
#1 Primary 1,443.50' 10.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Primary OutFlow  Max=2.30 cfs @ 12.05 hrs  HW=1,443.71'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 2.30 cfs @ 1.10 fps)
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Pond 12P: Pocket Wetland 29A
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Pond 12P: Pocket Wetland 29A
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Summary for Pond 13P: Flow Splitter to SW 29A

[57] Hint: Peaked at 1,444.16' (Flood elevation advised)

Inflow Area = 0.369 ac, 50.68% Impervious,  Inflow Depth = 4.63"    for  10-YR, 24-HR Storm event
Inflow = 2.25 cfs @ 12.03 hrs,  Volume= 0.142 af
Outflow = 2.25 cfs @ 12.04 hrs,  Volume= 0.142 af,  Atten= 0%,  Lag= 0.6 min
Primary = 2.06 cfs @ 12.04 hrs,  Volume= 0.142 af
Secondary = 0.19 cfs @ 12.04 hrs,  Volume= 0.001 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 1,444.16' @ 12.04 hrs

Device Routing     Invert Outlet Devices
#1 Primary 1,443.30' 15.0"  Round CMP_Round  15"   

L= 41.2'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,443.30' / 1,443.00'   S= 0.0073 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Secondary 1,443.30' 15.0"  Round Bypass Culvert   
L= 46.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,443.30' / 1,443.00'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,444.10' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=2.04 cfs @ 12.04 hrs  HW=1,444.16'  TW=1,443.71'   (Dynamic Tailwater)
1=CMP_Round  15"  (Outlet Controls 2.04 cfs @ 3.20 fps)

Secondary OutFlow  Max=0.19 cfs @ 12.04 hrs  HW=1,444.16'  TW=0.00'   (Dynamic Tailwater)
2=Bypass Culvert  (Passes 0.19 cfs of 2.14 cfs potential flow)

3=Sharp-Crested Rectangular Weir  (Weir Controls 0.19 cfs @ 0.79 fps)
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Pond 13P: Flow Splitter to SW 29A
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Pond 13P: Flow Splitter to SW 29A
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Summary for Pond 93P: Flow Splitter to BMP

Inflow Area = 1.239 ac, 44.15% Impervious,  Inflow Depth = 4.31"    for  10-YR, 24-HR Storm event
Inflow = 7.14 cfs @ 12.03 hrs,  Volume= 0.445 af
Outflow = 7.14 cfs @ 12.04 hrs,  Volume= 0.445 af,  Atten= 0%,  Lag= 0.6 min
Primary = 3.57 cfs @ 12.04 hrs,  Volume= 0.371 af
Secondary = 3.57 cfs @ 12.04 hrs,  Volume= 0.074 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 1,368.96' @ 12.04 hrs
Flood Elev= 1,369.00'

Device Routing     Invert Outlet Devices
#1 Primary 1,367.76' 15.0"  Round Culvert   

L= 21.8'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,367.76' / 1,366.50'   S= 0.0578 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Secondary 1,367.76' 15.0"  Round Culvert   
L= 93.7'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,367.76' / 1,363.37'   S= 0.0469 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,368.30' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=3.55 cfs @ 12.04 hrs  HW=1,368.96'  TW=1,366.25'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 3.55 cfs @ 2.94 fps)

Secondary OutFlow  Max=3.55 cfs @ 12.04 hrs  HW=1,368.96'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Inlet Controls 3.55 cfs @ 2.94 fps)

3=Sharp-Crested Rectangular Weir  (Passes 3.55 cfs of 6.72 cfs potential flow)
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Pond 93P: Flow Splitter to BMP
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Pond 93P: Flow Splitter to BMP
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Summary for Pond 94P: Stormwater Wetland C

Inflow Area = 0.959 ac, 50.05% Impervious,  Inflow Depth = 4.52"    for  10-YR, 24-HR Storm event
Inflow = 5.63 cfs @ 12.03 hrs,  Volume= 0.361 af
Outflow = 4.91 cfs @ 12.07 hrs,  Volume= 0.359 af,  Atten= 13%,  Lag= 2.3 min
Primary = 0.72 cfs @ 12.07 hrs,  Volume= 0.227 af
Secondary = 4.19 cfs @ 12.07 hrs,  Volume= 0.132 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,347.50'   Surf.Area= 2,565 sf   Storage= 2,214 cf
Peak Elev= 1,348.51' @ 12.07 hrs   Surf.Area= 3,743 sf   Storage= 5,477 cf   (3,263 cf above start)

Plug-Flow detention time= 234.6 min calculated for 0.308 af (85% of inflow)
Center-of-Mass det. time= 132.7 min ( 921.6 - 788.9 )

Volume Invert Avail.Storage Storage Description
#1 1,345.00' 7,418 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,345.00 25 39.0 0 0 25
1,346.00 323 286.8 146 146 6,452
1,347.00 1,831 404.5 974 1,120 12,936
1,347.50 2,565 404.6 1,094 2,214 13,138
1,348.00 3,311 405.0 1,465 3,679 13,342
1,349.00 4,184 299.4 3,739 7,418 19,272

Device Routing     Invert Outlet Devices
#1 Primary 1,347.50' 30.0 deg Sharp-Crested Vee/Trap Weir   Cv= 2.61 (C= 3.26)   
#2 Secondary 1,348.20' 10.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=0.72 cfs @ 12.07 hrs  HW=1,348.51'   (Free Discharge)
1=Sharp-Crested Vee/Trap Weir  (Weir Controls 0.72 cfs @ 2.62 fps)

Secondary OutFlow  Max=4.18 cfs @ 12.07 hrs  HW=1,348.51'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 4.18 cfs @ 1.35 fps)
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Pond 94P: Stormwater Wetland C
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Pond 94P: Stormwater Wetland C
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Summary for Pond 95P: Bioretention Area F

Inflow Area = 0.564 ac, 44.68% Impervious,  Inflow Depth = 4.24"    for  10-YR, 24-HR Storm event
Inflow = 3.23 cfs @ 12.02 hrs,  Volume= 0.199 af
Outflow = 3.12 cfs @ 12.04 hrs,  Volume= 0.174 af,  Atten= 3%,  Lag= 1.1 min
Primary = 3.12 cfs @ 12.04 hrs,  Volume= 0.174 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 1,349.68' @ 12.04 hrs   Surf.Area= 1,809 sf   Storage= 1,942 cf

Plug-Flow detention time= 289.2 min calculated for 0.174 af (87% of inflow)
Center-of-Mass det. time= 232.7 min ( 1,029.3 - 796.6 )

Volume Invert Avail.Storage Storage Description
#1 1,345.00' 6,415 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,345.00 996 183.4 0.0 0 0 996
1,345.50 996 183.4 25.0 125 125 1,088
1,346.00 996 183.4 25.0 125 249 1,179
1,347.00 996 183.4 25.0 249 498 1,363
1,348.00 996 183.4 25.0 249 747 1,546
1,349.00 996 183.4 25.0 249 996 1,730
1,350.00 2,264 464.7 100.0 1,587 2,583 16,241
1,351.00 5,654 1,195.0 100.0 3,832 6,415 112,699

Device Routing     Invert Outlet Devices
#1 Primary 1,345.00' 15.0"  Round Culvert   

L= 78.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,345.00' / 1,344.20'   S= 0.0103 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,345.50' 0.4" Horiz. Orifice/Grate X 340.00 columns   X 4 rows C= 0.600   
Limited to weir flow at low heads   

#3 Device 2 1,345.50' 0.250 in/hr Exfiltration over Surface area above 1,345.50'   
Conductivity to Groundwater Elevation = 1,344.50'   
Excluded Surface area = 996 sf   

#4 Device 1 1,349.50' 36.0" x 36.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=3.11 cfs @ 12.04 hrs  HW=1,349.68'   (Free Discharge)
1=Culvert  (Passes 3.11 cfs of 9.40 cfs potential flow)

2=Orifice/Grate  (Passes 0.00 cfs of 11.69 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Orifice/Grate  (Weir Controls 3.11 cfs @ 1.40 fps)
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Pond 95P: Bioretention Area F
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Pond 95P: Bioretention Area F
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Summary for Pond 99P: Stormwater Pocket Wetland G

Inflow Area = 0.677 ac, 44.17% Impervious,  Inflow Depth = 4.39"    for  10-YR, 24-HR Storm event
Inflow = 3.99 cfs @ 12.02 hrs,  Volume= 0.248 af
Outflow = 3.27 cfs @ 12.06 hrs,  Volume= 0.248 af,  Atten= 18%,  Lag= 2.6 min
Primary = 3.27 cfs @ 12.06 hrs,  Volume= 0.248 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,339.00'   Surf.Area= 3,682 sf   Storage= 5,147 cf
Peak Elev= 1,339.26' @ 12.06 hrs   Surf.Area= 3,966 sf   Storage= 6,138 cf   (991 cf above start)

Plug-Flow detention time= 230.5 min calculated for 0.130 af (52% of inflow)
Center-of-Mass det. time= 11.3 min ( 803.1 - 791.8 )

Volume Invert Avail.Storage Storage Description
#1 1,335.00' 9,394 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,335.00 93 80.5 0 0 93
1,336.00 416 130.2 235 235 933
1,337.00 1,024 220.2 698 933 3,449
1,338.00 1,932 236.2 1,454 2,387 4,073
1,339.00 3,682 404.5 2,760 5,147 12,660
1,340.00 4,837 491.2 4,246 9,394 18,856

Device Routing     Invert Outlet Devices
#1 Primary 1,339.00' 10.0' long  x 3.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50   
Coef. (English)  2.44  2.58  2.68  2.67  2.65  2.64  2.64  2.68  2.68  
2.72  2.81  2.92  2.97  3.07  3.32   

Primary OutFlow  Max=3.27 cfs @ 12.06 hrs  HW=1,339.26'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 3.27 cfs @ 1.26 fps)
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Pond 99P: Stormwater Pocket Wetland G
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Pond 99P: Stormwater Pocket Wetland G
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Summary for Pond 100P: Stormwater Wetland E

Inflow Area = 1.422 ac, 39.94% Impervious,  Inflow Depth = 4.22"    for  10-YR, 24-HR Storm event
Inflow = 8.00 cfs @ 12.02 hrs,  Volume= 0.500 af
Outflow = 7.18 cfs @ 12.06 hrs,  Volume= 0.500 af,  Atten= 10%,  Lag= 2.0 min
Primary = 0.62 cfs @ 12.06 hrs,  Volume= 0.303 af
Secondary = 6.56 cfs @ 12.06 hrs,  Volume= 0.197 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,346.80'   Surf.Area= 2,420 sf   Storage= 2,588 cf
Peak Elev= 1,347.41' @ 12.06 hrs   Surf.Area= 3,563 sf   Storage= 4,400 cf   (1,812 cf above start)

Plug-Flow detention time= 93.0 min calculated for 0.441 af (88% of inflow)
Center-of-Mass det. time= 9.3 min ( 806.6 - 797.3 )

Volume Invert Avail.Storage Storage Description
#1 1,343.00' 13,221 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,343.00 13 14.7 0 0 13
1,344.00 114 57.6 55 55 262
1,345.00 474 130.7 273 329 1,362
1,346.00 1,234 286.1 824 1,153 6,520
1,347.00 2,778 454.7 1,954 3,107 16,466
1,348.00 4,871 736.2 3,776 6,883 43,150
1,349.00 7,928 1,003.3 6,338 13,221 80,134

Device Routing     Invert Outlet Devices
#1 Primary 1,346.20' 6.0"  Round Culvert   

L= 50.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,346.20' / 1,346.00'   S= 0.0040 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.20 sf   

#2 Device 1 1,346.80' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 1,347.00' 10.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=0.62 cfs @ 12.06 hrs  HW=1,347.41'   (Free Discharge)
1=Culvert  (Barrel Controls 0.62 cfs @ 3.16 fps)

2=Orifice/Grate  (Passes 0.62 cfs of 12.41 cfs potential flow)

Secondary OutFlow  Max=6.54 cfs @ 12.06 hrs  HW=1,347.41'   (Free Discharge)
3=Broad-Crested Rectangular Weir  (Weir Controls 6.54 cfs @ 1.60 fps)
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Pond 100P: Stormwater Wetland E
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Pond 100P: Stormwater Wetland E
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Time span=0.00-120.00 hrs, dt=0.01 hrs, 12001 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Sim-Route method  -  Pond routing by Sim-Route method

Runoff Area=0.901 ac   52.39% Impervious   Runoff Depth=0.38"Subcatchment 1S: 30
   Flow Length=585'   Tc=2.3 min   CN=88   Runoff=0.43 cfs  0.028 af

Runoff Area=0.247 ac   34.82% Impervious   Runoff Depth=0.20"Subcatchment 2S: SW30
   Tc=0.0 min   CN=82   Runoff=0.05 cfs  0.004 af

Runoff Area=0.277 ac   13.00% Impervious   Runoff Depth=0.07"Subcatchment 3S: 30A
   Flow Length=197'   Tc=24.8 min   CN=75   Runoff=0.01 cfs  0.002 af

Runoff Area=3.109 ac   7.14% Impervious   Runoff Depth=0.07"Subcatchment 4S: 29
   Flow Length=636'   Tc=20.5 min   CN=75   Runoff=0.06 cfs  0.019 af

Runoff Area=1.558 ac   53.02% Impervious   Runoff Depth=0.38"Subcatchment 5S: 29A
   Flow Length=600'   Tc=2.3 min   CN=88   Runoff=0.74 cfs  0.049 af

Runoff Area=0.230 ac   38.26% Impervious   Runoff Depth=0.22"Subcatchment 6S: SW29B
   Tc=0.0 min   CN=83   Runoff=0.05 cfs  0.004 af

Runoff Area=2.391 ac   0.00% Impervious   Runoff Depth=0.04"Subcatchment 7S: 29B
   Flow Length=423'   Tc=24.5 min   CN=72   Runoff=0.01 cfs  0.008 af

Runoff Area=0.369 ac   50.68% Impervious   Runoff Depth=0.38"Subcatchment 8S: 29C
   Flow Length=271'   Tc=1.8 min   CN=88   Runoff=0.18 cfs  0.012 af

Runoff Area=0.798 ac   0.00% Impervious   Runoff Depth=0.03"Subcatchment 9S: 29D
   Flow Length=264'   Tc=36.1 min   CN=70   Runoff=0.00 cfs  0.002 af

Runoff Area=0.079 ac   10.13% Impervious   Runoff Depth=0.09"Subcatchment 10S: SW29A
   Tc=0.0 min   CN=76   Runoff=0.00 cfs  0.001 af

Runoff Area=0.734 ac   36.10% Impervious   Runoff Depth=0.22"Subcatchment A1: A1
   Flow Length=790'   Tc=1.7 min   CN=83   Runoff=0.17 cfs  0.013 af

Runoff Area=0.505 ac   55.84% Impervious   Runoff Depth=0.38"Subcatchment A2: A2
   Flow Length=780'   Tc=1.8 min   CN=88   Runoff=0.24 cfs  0.016 af

Runoff Area=0.096 ac   0.00% Impervious   Runoff Depth=0.09"Subcatchment A3: A3
   Tc=0.0 min   CN=76   Runoff=0.00 cfs  0.001 af

Runoff Area=0.238 ac   36.97% Impervious   Runoff Depth=0.22"Subcatchment B1: B1
   Flow Length=324'   Tc=1.0 min   CN=83   Runoff=0.06 cfs  0.004 af

Runoff Area=0.169 ac   60.36% Impervious   Runoff Depth=0.38"Subcatchment B2: B2
   Flow Length=389'   Tc=1.1 min   CN=88   Runoff=0.08 cfs  0.005 af

Runoff Area=0.062 ac   0.00% Impervious   Runoff Depth=0.09"Subcatchment B3: B3
   Tc=0.0 min   CN=76   Runoff=0.00 cfs  0.000 af
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Runoff Area=0.415 ac   53.98% Impervious   Runoff Depth=0.38"Subcatchment C1: C1
   Flow Length=584'   Tc=2.1 min   CN=88   Runoff=0.20 cfs  0.013 af

Runoff Area=0.439 ac   58.31% Impervious   Runoff Depth=0.41"Subcatchment C2: C2
   Flow Length=548'   Tc=1.9 min   CN=89   Runoff=0.24 cfs  0.015 af

Runoff Area=0.105 ac   0.00% Impervious   Runoff Depth=0.06"Subcatchment C3: C3
   Tc=0.0 min   CN=74   Runoff=0.00 cfs  0.001 af

Runoff Area=0.371 ac   38.54% Impervious   Runoff Depth=0.22"Subcatchment D1: D1
   Flow Length=293'   Tc=1.6 min   CN=83   Runoff=0.09 cfs  0.007 af

Runoff Area=0.321 ac   51.09% Impervious   Runoff Depth=0.34"Subcatchment D2: D2
   Flow Length=449'   Tc=1.9 min   CN=87   Runoff=0.14 cfs  0.009 af

Runoff Area=0.086 ac   0.00% Impervious   Runoff Depth=0.06"Subcatchment D3: D3
   Tc=0.0 min   CN=74   Runoff=0.00 cfs  0.000 af

Runoff Area=0.264 ac   45.08% Impervious   Runoff Depth=0.27"Subcatchment E1: E1
   Flow Length=335'   Tc=1.8 min   CN=85   Runoff=0.08 cfs  0.006 af

Runoff Area=0.221 ac   43.44% Impervious   Runoff Depth=0.34"Subcatchment E2: E2
   Flow Length=246'   Tc=1.3 min   CN=87   Runoff=0.10 cfs  0.006 af

Runoff Area=0.081 ac   56.79% Impervious   Runoff Depth=0.38"Subcatchment E4: E4
   Flow Length=225'   Tc=1.3 min   CN=88   Runoff=0.04 cfs  0.003 af

Runoff Area=0.078 ac   0.00% Impervious   Runoff Depth=0.06"Subcatchment E5: E5
   Tc=0.0 min   CN=74   Runoff=0.00 cfs  0.000 af

Runoff Area=0.291 ac   39.18% Impervious   Runoff Depth=0.22"Subcatchment F1: F1
   Flow Length=268'   Tc=1.5 min   CN=83   Runoff=0.07 cfs  0.005 af

Runoff Area=0.230 ac   60.00% Impervious   Runoff Depth=0.38"Subcatchment F2: F2
   Flow Length=184'   Tc=1.3 min   CN=88   Runoff=0.11 cfs  0.007 af

Runoff Area=0.043 ac   0.00% Impervious   Runoff Depth=0.06"Subcatchment F3: F3
   Tc=0.0 min   CN=74   Runoff=0.00 cfs  0.000 af

Runoff Area=0.320 ac   44.69% Impervious   Runoff Depth=0.31"Subcatchment G1: G1
   Flow Length=454'   Tc=1.3 min   CN=86   Runoff=0.12 cfs  0.008 af

Runoff Area=0.274 ac   56.93% Impervious   Runoff Depth=0.41"Subcatchment G2: G2
   Flow Length=409'   Tc=1.2 min   CN=89   Runoff=0.15 cfs  0.009 af

Runoff Area=0.083 ac   0.00% Impervious   Runoff Depth=0.06"Subcatchment G3: G3
   Tc=0.0 min   CN=74   Runoff=0.00 cfs  0.000 af

   Inflow=0.15 cfs  0.091 afReach DP-10: DP-10
   Outflow=0.15 cfs  0.091 af

   Inflow=0.01 cfs  0.033 afReach DP-11: DP-11
   Outflow=0.01 cfs  0.033 af
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   Inflow=0.00 cfs  0.002 afReach DP3: DP-3
   Outflow=0.00 cfs  0.002 af

Peak Elev=1,363.01'  Storage=1,305 cf   Inflow=0.41 cfs  0.030 afPond 1P: Bioretention Area A
   Outflow=0.00 cfs  0.000 af

Peak Elev=1,349.85'   Inflow=0.14 cfs  0.010 afPond 3P: Flow Splitter to BMP
   Primary=0.14 cfs  0.008 af   Secondary=0.00 cfs  0.002 af   Outflow=0.14 cfs  0.010 af

Peak Elev=1,437.25'  Storage=6,057 cf   Inflow=0.47 cfs  0.032 afPond 4P: Pocket Wetland 30
   Primary=0.01 cfs  0.031 af   Secondary=0.00 cfs  0.000 af   Outflow=0.01 cfs  0.031 af

Peak Elev=1,349.88'  Storage=370 cf   Inflow=0.14 cfs  0.008 afPond 5P: Bioretention Area B
   Outflow=0.00 cfs  0.000 af

Peak Elev=1,442.29'  Storage=6,344 cf   Inflow=0.79 cfs  0.053 afPond 11P: Pocket Wetland 29B
   Primary=0.05 cfs  0.050 af   Secondary=0.00 cfs  0.000 af   Outflow=0.05 cfs  0.050 af

Peak Elev=1,443.53'  Storage=1,610 cf   Inflow=0.18 cfs  0.012 afPond 12P: Pocket Wetland 29A
   Outflow=0.14 cfs  0.012 af

Peak Elev=1,443.61'   Inflow=0.18 cfs  0.012 afPond 13P: Flow Splitter to SW 29A
   Primary=0.18 cfs  0.012 af   Secondary=0.00 cfs  0.000 af   Outflow=0.18 cfs  0.012 af

Peak Elev=1,368.10'   Inflow=0.41 cfs  0.029 afPond 93P: Flow Splitter to BMP
   Primary=0.41 cfs  0.029 af   Secondary=0.00 cfs  0.000 af   Outflow=0.41 cfs  0.029 af

Peak Elev=1,347.75'  Storage=2,914 cf   Inflow=0.43 cfs  0.029 afPond 94P: Stormwater Wetland C
   Primary=0.02 cfs  0.027 af   Secondary=0.00 cfs  0.000 af   Outflow=0.02 cfs  0.027 af

Peak Elev=1,347.23'  Storage=555 cf   Inflow=0.18 cfs  0.013 afPond 95P: Bioretention Area F
   Outflow=0.00 cfs  0.000 af

Peak Elev=1,339.03'  Storage=5,269 cf   Inflow=0.27 cfs  0.018 afPond 99P: Stormwater Pocket Wetland G
   Outflow=0.15 cfs  0.018 af

Peak Elev=1,346.85'  Storage=2,719 cf   Inflow=0.44 cfs  0.032 afPond 100P: Stormwater Wetland E
   Primary=0.32 cfs  0.032 af   Secondary=0.00 cfs  0.000 af   Outflow=0.32 cfs  0.032 af

Total Runoff Area = 15.385 ac   Runoff Volume = 0.259 af   Average Runoff Depth = 0.20"
72.30% Pervious = 11.124 ac     27.70% Impervious = 4.261 ac
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Summary for Subcatchment 1S: 30

Runoff = 0.43 cfs @ 12.04 hrs,  Volume= 0.028 af,  Depth= 0.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.328 74 >75% Grass cover, Good, HSG C

* 0.101 89 Porous Pavement Walkway (Gravel roads), HSG C
0.472 98 Paved roads w/curbs & sewers, HSG C
0.901 88 Weighted Average
0.429 47.61% Pervious Area
0.472 52.39% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 46 0.0200 1.27 Sheet Flow, Sheet Flow
Smooth surfaces   n= 0.011   P2= 3.75"

1.0 178 0.0225 3.04 Shallow Concentrated Flow, Gutter Flow
Paved   Kv= 20.3 fps

0.7 361 0.0224 8.90 15.72 Pipe Channel, Storm Network
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

2.3 585 Total

Subcatchment 1S: 30
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.901 ac
Runoff Volume=0.028 af

Runoff Depth=0.38"
Flow Length=585'

Tc=2.3 min
CN=88

0.43 cfs
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Summary for Subcatchment 2S: SW30

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.05 cfs @ 12.01 hrs,  Volume= 0.004 af,  Depth= 0.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.161 74 >75% Grass cover, Good, HSG C
0.086 98 Water Surface, HSG C
0.247 82 Weighted Average
0.161 65.18% Pervious Area
0.086 34.82% Impervious Area

Subcatchment 2S: SW30
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.247 ac
Runoff Volume=0.004 af

Runoff Depth=0.20"
Tc=0.0 min

CN=82

0.05 cfs
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Summary for Subcatchment 3S: 30A

Runoff = 0.01 cfs @ 12.65 hrs,  Volume= 0.002 af,  Depth= 0.07"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.097 74 >75% Grass cover, Good, HSG C
0.144 70 Woods, Good, HSG C
0.036 98 Paved roads w/curbs & sewers, HSG C
0.277 75 Weighted Average
0.241 87.00% Pervious Area
0.036 13.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.5 120 0.0170 0.08 Sheet Flow, Overland

Woods: Light underbrush   n= 0.400   P2= 3.75"
0.3 77 0.0250 5.13 18.45 Channel Flow, Ditch

Area= 3.6 sf  Perim= 6.8'  r= 0.53'  n= 0.030
24.8 197 Total

Subcatchment 3S: 30A
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.277 ac
Runoff Volume=0.002 af

Runoff Depth=0.07"
Flow Length=197'

Tc=24.8 min
CN=75

0.01 cfs
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Summary for Subcatchment 4S: 29

Runoff = 0.06 cfs @ 12.60 hrs,  Volume= 0.019 af,  Depth= 0.07"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.122 98 Roofs, HSG C
2.605 74 >75% Grass cover, Good, HSG C
0.100 98 Paved parking, HSG C
0.261 70 Woods, Good, HSG C
0.021 74 >75% Grass cover, Good, HSG C
3.109 75 Weighted Average
2.887 92.86% Pervious Area
0.222 7.14% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.7 150 0.0133 0.17 Sheet Flow, Overland

Grass: Short   n= 0.150   P2= 3.75"
4.4 239 0.0167 0.90 Shallow Concentrated Flow, Shallow

Short Grass Pasture   Kv= 7.0 fps
1.1 156 0.0060 2.42 7.25 Channel Flow, Roadside Ditch

Area= 3.0 sf  Perim= 6.0'  r= 0.50'  n= 0.030
0.3 91 0.0055 5.34 16.78 Pipe Channel, Proposed Roadside Culvert

24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

20.5 636 Total
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Subcatchment 4S: 29

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=3.109 ac
Runoff Volume=0.019 af

Runoff Depth=0.07"
Flow Length=636'

Tc=20.5 min
CN=75

0.06 cfs
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Summary for Subcatchment 5S: 29A

Runoff = 0.74 cfs @ 12.04 hrs,  Volume= 0.049 af,  Depth= 0.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.005 98 Paved parking, HSG C
0.003 71 Meadow, non-grazed, HSG C
0.002 98 Unconnected pavement, HSG C
0.560 74 >75% Grass cover, Good, HSG C

* 0.169 89 Porous Pavement (Gravel roads), HSG C
0.819 98 Paved roads w/curbs & sewers, HSG C
1.558 88 Weighted Average
0.732 46.98% Pervious Area
0.826 53.02% Impervious Area
0.002 0.24% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 61 0.0200 1.35 Sheet Flow, Sheet Flow
Smooth surfaces   n= 0.011   P2= 3.75"

0.9 152 0.0200 2.87 Shallow Concentrated Flow, Gutter Flow
Paved   Kv= 20.3 fps

0.6 387 0.0238 11.11 34.90 Pipe Channel, Storm Network
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

2.3 600 Total
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Subcatchment 5S: 29A

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=1.558 ac
Runoff Volume=0.049 af

Runoff Depth=0.38"
Flow Length=600'

Tc=2.3 min
CN=88

0.74 cfs
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Summary for Subcatchment 6S: SW29B

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.05 cfs @ 12.01 hrs,  Volume= 0.004 af,  Depth= 0.22"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.088 98 Water Surface, HSG C
0.142 74 >75% Grass cover, Good, HSG C
0.230 83 Weighted Average
0.142 61.74% Pervious Area
0.088 38.26% Impervious Area

Subcatchment 6S: SW29B
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.230 ac
Runoff Volume=0.004 af

Runoff Depth=0.22"
Tc=0.0 min

CN=83

0.05 cfs
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Summary for Subcatchment 7S: 29B

Runoff = 0.01 cfs @ 13.91 hrs,  Volume= 0.008 af,  Depth= 0.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.008 74 >75% Grass cover, Good, HSG C
0.949 74 >75% Grass cover, Good, HSG C
1.434 70 Woods, Good, HSG C
2.391 72 Weighted Average
2.391 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.5 150 0.0100 0.15 Sheet Flow, Overland

Grass: Short   n= 0.150   P2= 3.75"
8.0 273 0.0128 0.57 Shallow Concentrated Flow, Shallow

Woodland   Kv= 5.0 fps
24.5 423 Total

Subcatchment 7S: 29B
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Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=2.391 ac
Runoff Volume=0.008 af

Runoff Depth=0.04"
Flow Length=423'

Tc=24.5 min
CN=72

0.01 cfs
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Summary for Subcatchment 8S: 29C

Runoff = 0.18 cfs @ 12.03 hrs,  Volume= 0.012 af,  Depth= 0.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.136 74 >75% Grass cover, Good, HSG C

* 0.046 89 Porous Pavement (Gravel roads), HSG C
0.187 98 Paved roads w/curbs & sewers, HSG C
0.369 88 Weighted Average
0.182 49.32% Pervious Area
0.187 50.68% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 64 0.0200 1.36 Sheet Flow, Sheet Flow
Smooth surfaces   n= 0.011   P2= 3.75"

0.7 127 0.0200 2.87 Shallow Concentrated Flow, Gutter
Paved   Kv= 20.3 fps

0.3 80 0.0100 5.26 6.46 Pipe Channel, Storm Network
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.8 271 Total

Subcatchment 8S: 29C

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.369 ac
Runoff Volume=0.012 af

Runoff Depth=0.38"
Flow Length=271'

Tc=1.8 min
CN=88

0.18 cfs
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Summary for Subcatchment 9S: 29D

Runoff = 0.00 cfs @ 15.36 hrs,  Volume= 0.002 af,  Depth= 0.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.798 70 Woods, Good, HSG C
0.798 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
32.3 150 0.0133 0.08 Sheet Flow, Overland

Woods: Light underbrush   n= 0.400   P2= 3.75"
3.8 114 0.0100 0.50 Shallow Concentrated Flow, Shallow

Woodland   Kv= 5.0 fps
36.1 264 Total

Subcatchment 9S: 29D

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.003

0.003

0.002

0.002

0.002

0.002

0.002

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.798 ac
Runoff Volume=0.002 af

Runoff Depth=0.03"
Flow Length=264'

Tc=36.1 min
CN=70

0.00 cfs
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Summary for Subcatchment 10S: SW29A

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.00 cfs @ 12.25 hrs,  Volume= 0.001 af,  Depth= 0.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.008 98 Water Surface, HSG C
0.071 74 >75% Grass cover, Good, HSG C
0.079 76 Weighted Average
0.071 89.87% Pervious Area
0.008 10.13% Impervious Area

Subcatchment 10S: SW29A

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.003

0.003

0.003

0.002

0.002

0.002

0.002

0.002

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.079 ac
Runoff Volume=0.001 af

Runoff Depth=0.09"
Tc=0.0 min

CN=76

0.00 cfs
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Summary for Subcatchment A1: A1

Runoff = 0.17 cfs @ 12.04 hrs,  Volume= 0.013 af,  Depth= 0.22"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.004 74 >75% Grass cover, Good, HSG C
0.458 74 >75% Grass cover, Good, HSG C
0.007 89 Gravel roads, HSG C
0.265 98 Paved roads w/curbs & sewers, HSG C
0.734 83 Weighted Average
0.469 63.90% Pervious Area
0.265 36.10% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.9 81 0.0200 1.43 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.7 674 0.0846 15.82 193.04 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.1 35 0.0145 5.46 4.29 Pipe Channel, Culvert Crossing
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.7 790 Total

Subcatchment A1: A1

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.734 ac
Runoff Volume=0.013 af

Runoff Depth=0.22"
Flow Length=790'

Tc=1.7 min
CN=83

0.17 cfs
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Summary for Subcatchment A2: A2

Runoff = 0.24 cfs @ 12.03 hrs,  Volume= 0.016 af,  Depth= 0.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.200 74 >75% Grass cover, Good, HSG C
0.023 89 Gravel roads, HSG C
0.282 98 Paved roads w/curbs & sewers, HSG C
0.505 88 Weighted Average
0.223 44.16% Pervious Area
0.282 55.84% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.7 658 0.0836 15.73 191.89 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.0 22 0.0577 12.64 15.52 Pipe Channel, Pipe
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.8 780 Total

Subcatchment A2: A2

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.505 ac
Runoff Volume=0.016 af

Runoff Depth=0.38"
Flow Length=780'

Tc=1.8 min
CN=88

0.24 cfs
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Summary for Subcatchment A3: A3

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.00 cfs @ 12.25 hrs,  Volume= 0.001 af,  Depth= 0.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.085 74 >75% Grass cover, Good, HSG C
0.011 89 Gravel roads, HSG C
0.096 76 Weighted Average
0.096 100.00% Pervious Area

Subcatchment A3: A3

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.004

0.003

0.003

0.003

0.003

0.003

0.002

0.002

0.002

0.002

0.002

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.096 ac
Runoff Volume=0.001 af

Runoff Depth=0.09"
Tc=0.0 min

CN=76

0.00 cfs
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Summary for Subcatchment B1: B1

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.06 cfs @ 12.03 hrs,  Volume= 0.004 af,  Depth= 0.22"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.150 74 >75% Grass cover, Good, HSG C
0.088 98 Paved roads w/curbs & sewers, HSG C
0.238 83 Weighted Average
0.150 63.03% Pervious Area
0.088 36.97% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 100 0.0800 2.59 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 189 0.0476 11.87 144.80 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.1 35 0.0145 5.46 4.29 Pipe Channel, Pipe
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 324 Total

Subcatchment B1: B1

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.238 ac
Runoff Volume=0.004 af

Runoff Depth=0.22"
Flow Length=324'

Tc=1.0 min
CN=83

0.06 cfs
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Summary for Subcatchment B2: B2

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.08 cfs @ 12.02 hrs,  Volume= 0.005 af,  Depth= 0.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.067 74 >75% Grass cover, Good, HSG C
0.102 98 Paved roads w/curbs & sewers, HSG C
0.169 88 Weighted Average
0.067 39.64% Pervious Area
0.102 60.36% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 100 0.0830 2.63 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.4 263 0.0380 10.60 129.38 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.1 26 0.0338 8.34 6.55 Pipe Channel, Pipe
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.1 389 Total

Subcatchment B2: B2

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.169 ac
Runoff Volume=0.005 af

Runoff Depth=0.38"
Flow Length=389'

Tc=1.1 min
CN=88

0.08 cfs
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Summary for Subcatchment B3: B3

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.00 cfs @ 12.25 hrs,  Volume= 0.000 af,  Depth= 0.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.054 74 >75% Grass cover, Good, HSG C
0.008 89 Gravel roads, HSG C
0.062 76 Weighted Average
0.062 100.00% Pervious Area

Subcatchment B3: B3

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.000
0.000
0.000
0.000

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.062 ac
Runoff Volume=0.000 af

Runoff Depth=0.09"
Tc=0.0 min

CN=76

0.00 cfs
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Summary for Subcatchment C1: C1

Runoff = 0.20 cfs @ 12.04 hrs,  Volume= 0.013 af,  Depth= 0.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.143 74 >75% Grass cover, Good, HSG C
0.166 98 Paved roads w/curbs & sewers, HSG C
0.048 80 >75% Grass cover, Good, HSG D
0.058 98 Paved roads w/curbs & sewers, HSG D
0.415 88 Weighted Average
0.191 46.02% Pervious Area
0.224 53.98% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 86 0.0200 1.44 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

1.0 462 0.0216 8.00 97.54 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.1 36 0.0118 4.93 3.87 Pipe Channel, Culvert
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

2.1 584 Total

Subcatchment C1: C1

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.22

0.21
0.2

0.19

0.18
0.17

0.16
0.15
0.14

0.13
0.12

0.11
0.1

0.09

0.08
0.07

0.06
0.05
0.04

0.03
0.02

0.01
0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.415 ac
Runoff Volume=0.013 af

Runoff Depth=0.38"
Flow Length=584'

Tc=2.1 min
CN=88

0.20 cfs
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Summary for Subcatchment C2: C2

Runoff = 0.24 cfs @ 12.03 hrs,  Volume= 0.015 af,  Depth= 0.41"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.140 74 >75% Grass cover, Good, HSG C
0.189 98 Paved roads w/curbs & sewers, HSG C
0.043 80 >75% Grass cover, Good, HSG D
0.067 98 Paved roads w/curbs & sewers, HSG D
0.439 89 Weighted Average
0.183 41.69% Pervious Area
0.256 58.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.9 77 0.0200 1.41 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

1.0 471 0.0191 7.52 91.72 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

1.9 548 Total

Subcatchment C2: C2

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.439 ac
Runoff Volume=0.015 af

Runoff Depth=0.41"
Flow Length=548'

Tc=1.9 min
CN=89

0.24 cfs
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Summary for Subcatchment C3: C3

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.00 cfs @ 12.32 hrs,  Volume= 0.001 af,  Depth= 0.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.105 74 >75% Grass cover, Good, HSG C
0.105 100.00% Pervious Area

Subcatchment C3: C3

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.002

0.002

0.002

0.002

0.002

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0.000

0.000

0

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.105 ac
Runoff Volume=0.001 af

Runoff Depth=0.06"
Tc=0.0 min

CN=74

0.00 cfs
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Summary for Subcatchment D1: D1

Runoff = 0.09 cfs @ 12.04 hrs,  Volume= 0.007 af,  Depth= 0.22"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.228 74 >75% Grass cover, Good, HSG C
0.143 98 Paved roads w/curbs & sewers, HSG C
0.371 83 Weighted Average
0.228 61.46% Pervious Area
0.143 38.54% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.2 80 0.0100 1.08 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 183 0.0436 11.36 138.58 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.1 30 0.0118 4.93 3.87 Pipe Channel, Culvert
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.6 293 Total

Subcatchment D1: D1

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.095

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.371 ac
Runoff Volume=0.007 af

Runoff Depth=0.22"
Flow Length=293'

Tc=1.6 min
CN=83

0.09 cfs
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Summary for Subcatchment D2: D2

Runoff = 0.14 cfs @ 12.04 hrs,  Volume= 0.009 af,  Depth= 0.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.140 74 >75% Grass cover, Good, HSG C
0.017 89 Gravel roads, HSG C
0.164 98 Paved roads w/curbs & sewers, HSG C
0.321 87 Weighted Average
0.157 48.91% Pervious Area
0.164 51.09% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.2 78 0.0100 1.07 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.7 371 0.0256 8.70 106.19 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

1.9 449 Total

Subcatchment D2: D2

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.321 ac
Runoff Volume=0.009 af

Runoff Depth=0.34"
Flow Length=449'

Tc=1.9 min
CN=87

0.14 cfs
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Summary for Subcatchment D3: D3

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.00 cfs @ 12.32 hrs,  Volume= 0.000 af,  Depth= 0.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.086 74 >75% Grass cover, Good, HSG C
0.086 100.00% Pervious Area

Subcatchment D3: D3

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.002

0.002

0.002

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0.000

0.000

0

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.086 ac
Runoff Volume=0.000 af

Runoff Depth=0.06"
Tc=0.0 min

CN=74

0.00 cfs
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Summary for Subcatchment E1: E1

Runoff = 0.08 cfs @ 12.04 hrs,  Volume= 0.006 af,  Depth= 0.27"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.145 74 >75% Grass cover, Good, HSG C
0.119 98 Paved roads w/curbs & sewers, HSG C
0.264 85 Weighted Average
0.145 54.92% Pervious Area
0.119 45.08% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.2 81 0.0100 1.08 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.5 223 0.0179 7.28 88.79 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.1 31 0.0128 5.13 4.03 Pipe Channel, Culvert
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.8 335 Total

Subcatchment E1: E1

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.264 ac
Runoff Volume=0.006 af

Runoff Depth=0.27"
Flow Length=335'

Tc=1.8 min
CN=85

0.08 cfs
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Summary for Subcatchment E2: E2

Runoff = 0.10 cfs @ 12.03 hrs,  Volume= 0.006 af,  Depth= 0.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.093 74 >75% Grass cover, Good, HSG C
0.032 89 Gravel roads, HSG C
0.096 98 Paved roads w/curbs & sewers, HSG C
0.221 87 Weighted Average
0.125 56.56% Pervious Area
0.096 43.44% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 50 0.0100 0.98 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.5 196 0.0153 6.73 82.09 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

1.3 246 Total

Subcatchment E2: E2

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.105

0.1

0.095

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.221 ac
Runoff Volume=0.006 af

Runoff Depth=0.34"
Flow Length=246'

Tc=1.3 min
CN=87

0.10 cfs
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Summary for Subcatchment E4: E4

Runoff = 0.04 cfs @ 12.02 hrs,  Volume= 0.003 af,  Depth= 0.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.046 98 Paved roads w/curbs & sewers, HSG C
0.035 74 >75% Grass cover, Good, HSG C
0.081 88 Weighted Average
0.035 43.21% Pervious Area
0.046 56.79% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 46 0.0100 0.97 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.5 179 0.0117 5.88 71.79 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

1.3 225 Total

Subcatchment E4: E4

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.044
0.042

0.04

0.038
0.036
0.034

0.032
0.03

0.028

0.026
0.024
0.022

0.02
0.018
0.016

0.014
0.012

0.01

0.008
0.006
0.004

0.002
0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.081 ac
Runoff Volume=0.003 af

Runoff Depth=0.38"
Flow Length=225'

Tc=1.3 min
CN=88

0.04 cfs
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Summary for Subcatchment E5: E5

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.00 cfs @ 12.32 hrs,  Volume= 0.000 af,  Depth= 0.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.078 74 >75% Grass cover, Good, HSG C
0.078 100.00% Pervious Area

Subcatchment E5: E5

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.002

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0.000

0.000

0

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.078 ac
Runoff Volume=0.000 af

Runoff Depth=0.06"
Tc=0.0 min

CN=74

0.00 cfs
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Summary for Subcatchment F1: F1

Runoff = 0.07 cfs @ 12.04 hrs,  Volume= 0.005 af,  Depth= 0.22"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.177 74 >75% Grass cover, Good, HSG C
0.114 98 Paved roads w/curbs & sewers, HSG C
0.291 83 Weighted Average
0.177 60.82% Pervious Area
0.114 39.18% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.9 54 0.0100 1.00 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.5 182 0.0110 5.71 69.61 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.1 32 0.0078 4.65 5.71 Pipe Channel, Culvert
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.5 268 Total

Subcatchment F1: F1

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.291 ac
Runoff Volume=0.005 af

Runoff Depth=0.22"
Flow Length=268'

Tc=1.5 min
CN=83

0.07 cfs
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Summary for Subcatchment F2: F2

Runoff = 0.11 cfs @ 12.02 hrs,  Volume= 0.007 af,  Depth= 0.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.092 74 >75% Grass cover, Good, HSG C
0.138 98 Paved roads w/curbs & sewers, HSG C
0.230 88 Weighted Average
0.092 40.00% Pervious Area
0.138 60.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 58 0.0100 1.01 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 126 0.0160 6.88 83.95 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

1.3 184 Total

Subcatchment F2: F2

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.125
0.12

0.115
0.11

0.105
0.1

0.095
0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025
0.02

0.015
0.01

0.005
0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.230 ac
Runoff Volume=0.007 af

Runoff Depth=0.38"
Flow Length=184'

Tc=1.3 min
CN=88

0.11 cfs
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Summary for Subcatchment F3: F3

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.00 cfs @ 12.32 hrs,  Volume= 0.000 af,  Depth= 0.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.043 74 >75% Grass cover, Good, HSG C
0.043 100.00% Pervious Area

Subcatchment F3: F3

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0

0

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.043 ac
Runoff Volume=0.000 af

Runoff Depth=0.06"
Tc=0.0 min

CN=74

0.00 cfs
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Summary for Subcatchment G1: G1

Runoff = 0.12 cfs @ 12.03 hrs,  Volume= 0.008 af,  Depth= 0.31"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.130 74 >75% Grass cover, Good, HSG C
0.095 98 Paved roads w/curbs & sewers, HSG C
0.047 80 >75% Grass cover, Good, HSG D
0.048 98 Paved roads w/curbs & sewers, HSG D
0.320 86 Weighted Average
0.177 55.31% Pervious Area
0.143 44.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 57 0.0200 1.33 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.6 364 0.0329 9.87 120.38 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.0 33 0.0920 13.76 10.81 Pipe Channel, Culvert
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.3 454 Total

Subcatchment G1: G1

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.320 ac
Runoff Volume=0.008 af

Runoff Depth=0.31"
Flow Length=454'

Tc=1.3 min
CN=86

0.12 cfs
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Summary for Subcatchment G2: G2

Runoff = 0.15 cfs @ 12.02 hrs,  Volume= 0.009 af,  Depth= 0.41"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.072 74 >75% Grass cover, Good, HSG C
0.101 98 Paved roads w/curbs & sewers, HSG C
0.046 80 >75% Grass cover, Good, HSG D
0.055 98 Paved roads w/curbs & sewers, HSG D
0.274 89 Weighted Average
0.118 43.07% Pervious Area
0.156 56.93% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 49 0.0200 1.29 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.6 360 0.0360 10.32 125.92 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

1.2 409 Total

Subcatchment G2: G2

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.274 ac
Runoff Volume=0.009 af

Runoff Depth=0.41"
Flow Length=409'

Tc=1.2 min
CN=89

0.15 cfs
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Summary for Subcatchment G3: G3

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.00 cfs @ 12.32 hrs,  Volume= 0.000 af,  Depth= 0.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  90% Storm Rainfall=1.20"

Area (ac) CN Description
0.083 74 >75% Grass cover, Good, HSG C
0.083 100.00% Pervious Area

Subcatchment G3: G3

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.002

0.002

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0.000

0.000

0

0

Type III 24-hr
90% Storm Rainfall=1.20"

Runoff Area=0.083 ac
Runoff Volume=0.000 af

Runoff Depth=0.06"
Tc=0.0 min

CN=74

0.00 cfs
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Summary for Reach DP-10: DP-10

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 8.534 ac, 15.60% Impervious,  Inflow Depth > 0.13"    for  90% Storm event
Inflow = 0.15 cfs @ 12.10 hrs,  Volume= 0.091 af
Outflow = 0.15 cfs @ 12.11 hrs,  Volume= 0.091 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs

Reach DP-10: DP-10

Inflow
Outflow

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Inflow Area=8.534 ac
0.15 cfs

0.15 cfs
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Summary for Reach DP-11: DP-11

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.425 ac, 41.68% Impervious,  Inflow Depth > 0.28"    for  90% Storm event
Inflow = 0.01 cfs @ 12.70 hrs,  Volume= 0.033 af
Outflow = 0.01 cfs @ 12.71 hrs,  Volume= 0.033 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs

Reach DP-11: DP-11

Inflow
Outflow

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.016

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Inflow Area=1.425 ac
0.01 cfs

0.01 cfs
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Summary for Reach DP3: DP-3

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.804 ac, 40.85% Impervious,  Inflow Depth = 0.01"    for  90% Storm event
Inflow = 0.00 cfs @ 17.95 hrs,  Volume= 0.002 af
Outflow = 0.00 cfs @ 17.96 hrs,  Volume= 0.002 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs

Reach DP3: DP-3

Inflow
Outflow

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.005
0.004
0.004
0.004
0.004
0.004
0.003
0.003
0.003
0.003
0.003
0.002
0.002
0.002
0.002
0.002
0.001
0.001
0.001
0.001
0.001
0.000
0.000

0

Inflow Area=1.804 ac
0.00 cfs

0.00 cfs
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Summary for Pond 1P: Bioretention Area A

Inflow Area = 1.335 ac, 40.97% Impervious,  Inflow Depth = 0.27"    for  90% Storm event
Inflow = 0.41 cfs @ 12.05 hrs,  Volume= 0.030 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 1,363.01' @ 24.12 hrs   Surf.Area= 2,077 sf   Storage= 1,305 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 1,360.50' 4,917 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,360.50 2,077 185.3 0.0 0 0 2,077
1,361.50 2,077 185.3 25.0 519 519 2,262
1,362.50 2,077 185.3 25.0 519 1,039 2,448
1,363.50 2,077 185.3 25.0 519 1,558 2,633
1,364.50 2,077 185.3 25.0 519 2,077 2,818
1,365.50 2,077 185.3 25.0 519 2,596 3,004
1,366.00 2,271 192.5 100.0 1,087 3,683 3,240
1,366.50 2,669 204.6 100.0 1,234 4,917 3,635

Device Routing     Invert Outlet Devices
#1 Primary 1,360.50' 12.0"  Round Culvert   

L= 20.9'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,360.50' / 1,360.00'   S= 0.0239 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 1,361.00' 0.4" Horiz. Perforated Underdrain X 272.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,361.50' 0.250 in/hr Exfiltration over Surface area above 1,361.50'   
Conductivity to Groundwater Elevation = 1,360.00'   
Excluded Surface area = 2,077 sf   

#4 Device 1 1,366.00' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,360.50'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=Perforated Underdrain  ( Controls 0.00 cfs)
3=Exfiltration  ( Controls 0.00 cfs)

4=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 1P: Bioretention Area A
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Pond 1P: Bioretention Area A
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Summary for Pond 3P: Flow Splitter to BMP

Inflow Area = 0.407 ac, 46.68% Impervious,  Inflow Depth = 0.28"    for  90% Storm event
Inflow = 0.14 cfs @ 12.02 hrs,  Volume= 0.010 af
Outflow = 0.14 cfs @ 12.03 hrs,  Volume= 0.010 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.14 cfs @ 12.03 hrs,  Volume= 0.008 af
Secondary = 0.00 cfs @ 17.95 hrs,  Volume= 0.002 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 1,349.85' @ 17.95 hrs
Flood Elev= 1,350.50'

Device Routing     Invert Outlet Devices
#1 Primary 1,349.49' 12.0"  Round Culvert   

L= 18.9'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,349.49' / 1,348.85'   S= 0.0339 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Secondary 1,349.49' 15.0"  Round Bypass Culvert   
L= 119.4'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,349.49' / 1,348.00'   S= 0.0125 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,349.85' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.14 cfs @ 12.03 hrs  HW=1,349.69'  TW=1,348.28'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.14 cfs @ 1.21 fps)

Secondary OutFlow  Max=0.00 cfs @ 17.95 hrs  HW=1,349.85'  TW=0.00'   (Dynamic Tailwater)
2=Bypass Culvert  (Passes 0.00 cfs of 0.48 cfs potential flow)

3=Sharp-Crested Rectangular Weir  (Weir Controls 0.00 cfs @ 0.22 fps)
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Pond 3P: Flow Splitter to BMP
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Pond 3P: Flow Splitter to BMP
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Summary for Pond 4P: Pocket Wetland 30

Inflow Area = 1.148 ac, 48.61% Impervious,  Inflow Depth = 0.34"    for  90% Storm event
Inflow = 0.47 cfs @ 12.04 hrs,  Volume= 0.032 af
Outflow = 0.01 cfs @ 18.88 hrs,  Volume= 0.031 af,  Atten= 97%,  Lag= 410.5 min
Primary = 0.01 cfs @ 18.88 hrs,  Volume= 0.031 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,437.00'   Surf.Area= 3,744 sf   Storage= 5,097 cf
Peak Elev= 1,437.25' @ 18.88 hrs   Surf.Area= 4,080 sf   Storage= 6,057 cf   (960 cf above start)

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= 1,121.7 min ( 1,987.3 - 865.6 )

Volume Invert Avail.Storage Storage Description
#1 1,434.00' 22,580 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,434.00 524 152.8 0 0 524
1,435.00 1,039 190.5 767 767 1,568
1,436.00 2,010 281.1 1,498 2,265 4,976
1,437.00 3,744 344.1 2,832 5,097 8,126
1,438.00 5,203 334.4 4,454 9,551 8,750
1,439.00 6,601 346.2 5,888 15,439 9,474
1,440.00 7,695 367.2 7,141 22,580 10,719

Device Routing     Invert Outlet Devices
#1 Primary 1,434.00' 15.0"  Round Culvert   

L= 20.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,434.00' / 1,432.00'   S= 0.1000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,437.00' 1.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,437.80' 6.0" Vert. Orifice/Grate X 3.00    C= 0.600   
#4 Secondary 1,439.00' 10.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=0.01 cfs @ 18.88 hrs  HW=1,437.25'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.01 cfs of 7.55 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.01 cfs @ 2.17 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,437.00'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 4P: Pocket Wetland 30
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Pond 4P: Pocket Wetland 30
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Summary for Pond 5P: Bioretention Area B

[80] Warning: Exceeded Pond 3P by 0.03' @ 24.09 hrs (0.16 cfs 1.323 af) 

Inflow Area = 0.469 ac, 40.51% Impervious,  Inflow Depth = 0.22"    for  90% Storm event
Inflow = 0.14 cfs @ 12.03 hrs,  Volume= 0.008 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 1,349.88' @ 24.01 hrs   Surf.Area= 786 sf   Storage= 370 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 1,348.00' 2,214 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,348.00 786 136.5 0.0 0 0 786
1,349.00 786 136.5 25.0 197 197 923
1,349.50 786 136.5 25.0 98 295 991
1,350.00 786 136.5 25.0 98 393 1,059
1,350.50 786 136.5 25.0 98 491 1,127
1,351.00 1,026 151.0 100.0 452 943 1,467
1,352.00 1,534 174.5 100.0 1,272 2,214 2,097

Device Routing     Invert Outlet Devices
#1 Primary 1,348.10' 12.0"  Round Culvert   

L= 19.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,348.10' / 1,348.00'   S= 0.0053 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 1,348.60' 0.4" Horiz. Orifice/Grate X 960.00    C= 0.600   
Limited to weir flow at low heads   

#3 Device 2 1,349.00' 0.250 in/hr Exfiltration over Surface area above 1,349.00'   
Conductivity to Groundwater Elevation = 1,347.50'   
Excluded Surface area = 786 sf   

#4 Device 1 1,351.00' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,348.00'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=Orifice/Grate  ( Controls 0.00 cfs)
3=Exfiltration  ( Controls 0.00 cfs)

4=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 5P: Bioretention Area B
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Pond 5P: Bioretention Area B
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Summary for Pond 11P: Pocket Wetland 29B

Inflow Area = 1.788 ac, 51.12% Impervious,  Inflow Depth = 0.36"    for  90% Storm event
Inflow = 0.79 cfs @ 12.04 hrs,  Volume= 0.053 af
Outflow = 0.05 cfs @ 14.70 hrs,  Volume= 0.050 af,  Atten= 94%,  Lag= 159.8 min
Primary = 0.05 cfs @ 14.70 hrs,  Volume= 0.050 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,442.00'   Surf.Area= 3,817 sf   Storage= 5,150 cf
Peak Elev= 1,442.29' @ 14.70 hrs   Surf.Area= 4,305 sf   Storage= 6,344 cf   (1,193 cf above start)

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= 633.2 min ( 1,496.5 - 863.3 )

Volume Invert Avail.Storage Storage Description
#1 1,438.00' 20,412 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,438.00 74 30.7 0 0 74
1,439.00 207 53.8 135 135 235
1,440.00 720 190.6 438 573 2,898
1,441.00 2,419 328.2 1,486 2,059 8,585
1,442.00 3,817 444.2 3,092 5,150 15,726
1,443.00 5,595 534.5 4,678 9,828 22,775
1,444.00 7,680 353.3 6,610 16,438 35,585
1,444.50 8,217 362.0 3,973 20,412 36,111

Device Routing     Invert Outlet Devices
#1 Primary 1,442.00' 45.0 deg Sharp-Crested Vee/Trap Weir   Cv= 2.56 (C= 3.20)   
#2 Secondary 1,443.00' 10.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=0.05 cfs @ 14.70 hrs  HW=1,442.29'  TW=0.00'   (Dynamic Tailwater)
1=Sharp-Crested Vee/Trap Weir  (Weir Controls 0.05 cfs @ 1.39 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,442.00'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 11P: Pocket Wetland 29B
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Pond 11P: Pocket Wetland 29B
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Summary for Pond 12P: Pocket Wetland 29A

Inflow Area = 0.448 ac, 43.53% Impervious,  Inflow Depth = 0.32"    for  90% Storm event
Inflow = 0.18 cfs @ 12.04 hrs,  Volume= 0.012 af
Outflow = 0.14 cfs @ 12.10 hrs,  Volume= 0.012 af,  Atten= 19%,  Lag= 3.2 min
Primary = 0.14 cfs @ 12.10 hrs,  Volume= 0.012 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,443.50'   Surf.Area= 1,339 sf   Storage= 1,565 cf
Peak Elev= 1,443.53' @ 12.10 hrs   Surf.Area= 1,356 sf   Storage= 1,610 cf   (45 cf above start)

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= 10.7 min ( 876.2 - 865.5 )

Volume Invert Avail.Storage Storage Description
#1 1,441.00' 4,185 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,441.00 166 50.3 0 0 166
1,442.00 367 74.7 260 260 417
1,443.00 1,094 161.8 698 958 2,060
1,444.00 1,608 180.7 1,343 2,301 2,603
1,445.00 2,175 199.2 1,884 4,185 3,194

Device Routing     Invert Outlet Devices
#1 Primary 1,443.50' 10.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Primary OutFlow  Max=0.14 cfs @ 12.10 hrs  HW=1,443.53'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.14 cfs @ 0.43 fps)
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Pond 12P: Pocket Wetland 29A
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Pond 12P: Pocket Wetland 29A
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Summary for Pond 13P: Flow Splitter to SW 29A

[57] Hint: Peaked at 1,443.61' (Flood elevation advised)

Inflow Area = 0.369 ac, 50.68% Impervious,  Inflow Depth = 0.38"    for  90% Storm event
Inflow = 0.18 cfs @ 12.03 hrs,  Volume= 0.012 af
Outflow = 0.18 cfs @ 12.04 hrs,  Volume= 0.012 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.18 cfs @ 12.04 hrs,  Volume= 0.012 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 1,443.61' @ 12.05 hrs

Device Routing     Invert Outlet Devices
#1 Primary 1,443.30' 15.0"  Round CMP_Round  15"   

L= 41.2'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,443.30' / 1,443.00'   S= 0.0073 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Secondary 1,443.30' 15.0"  Round Bypass Culvert   
L= 46.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,443.30' / 1,443.00'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,444.10' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.18 cfs @ 12.04 hrs  HW=1,443.61'  TW=1,443.53'   (Dynamic Tailwater)
1=CMP_Round  15"  (Outlet Controls 0.18 cfs @ 1.09 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,443.50'  TW=0.00'   (Dynamic Tailwater)
2=Bypass Culvert  (Passes 0.00 cfs of 0.15 cfs potential flow)

3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 13P: Flow Splitter to SW 29A
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Pond 13P: Flow Splitter to SW 29A
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Summary for Pond 93P: Flow Splitter to BMP

Inflow Area = 1.239 ac, 44.15% Impervious,  Inflow Depth = 0.28"    for  90% Storm event
Inflow = 0.41 cfs @ 12.04 hrs,  Volume= 0.029 af
Outflow = 0.41 cfs @ 12.05 hrs,  Volume= 0.029 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.41 cfs @ 12.05 hrs,  Volume= 0.029 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 1,368.10' @ 12.05 hrs
Flood Elev= 1,369.00'

Device Routing     Invert Outlet Devices
#1 Primary 1,367.76' 15.0"  Round Culvert   

L= 21.8'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,367.76' / 1,366.50'   S= 0.0578 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Secondary 1,367.76' 15.0"  Round Culvert   
L= 93.7'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,367.76' / 1,363.37'   S= 0.0469 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,368.30' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.41 cfs @ 12.05 hrs  HW=1,368.09'  TW=1,360.82'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.41 cfs @ 1.55 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,367.76'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)

3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 93P: Flow Splitter to BMP
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Pond 93P: Flow Splitter to BMP
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Summary for Pond 94P: Stormwater Wetland C

Inflow Area = 0.959 ac, 50.05% Impervious,  Inflow Depth = 0.36"    for  90% Storm event
Inflow = 0.43 cfs @ 12.04 hrs,  Volume= 0.029 af
Outflow = 0.02 cfs @ 15.23 hrs,  Volume= 0.027 af,  Atten= 95%,  Lag= 191.4 min
Primary = 0.02 cfs @ 15.23 hrs,  Volume= 0.027 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,347.50'   Surf.Area= 2,565 sf   Storage= 2,214 cf
Peak Elev= 1,347.75' @ 15.23 hrs   Surf.Area= 2,933 sf   Storage= 2,914 cf   (700 cf above start)

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= 746.1 min ( 1,605.7 - 859.6 )

Volume Invert Avail.Storage Storage Description
#1 1,345.00' 7,418 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,345.00 25 39.0 0 0 25
1,346.00 323 286.8 146 146 6,452
1,347.00 1,831 404.5 974 1,120 12,936
1,347.50 2,565 404.6 1,094 2,214 13,138
1,348.00 3,311 405.0 1,465 3,679 13,342
1,349.00 4,184 299.4 3,739 7,418 19,272

Device Routing     Invert Outlet Devices
#1 Primary 1,347.50' 30.0 deg Sharp-Crested Vee/Trap Weir   Cv= 2.61 (C= 3.26)   
#2 Secondary 1,348.20' 10.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=0.02 cfs @ 15.23 hrs  HW=1,347.75'   (Free Discharge)
1=Sharp-Crested Vee/Trap Weir  (Weir Controls 0.02 cfs @ 1.32 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,347.50'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 94P: Stormwater Wetland C

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=0.959 ac
Peak Elev=1,347.75'

Storage=2,914 cf

0.43 cfs

0.02 cfs
0.02 cfs

0.00 cfs

Pond 94P: Stormwater Wetland C

Total
Primary
Secondary

Stage-Discharge

Discharge  (cfs)
20181614121086420

E
le

va
ti

o
n

  (
fe

et
)

1,349

1,348

1,347

1,346

1,345

 Sharp-Crested Vee/Trap Weir 

 Broad-Crested Rectangular Weir 



Type III 24-hr  90% Storm Rainfall=1.20"Concord Roadway Infrastructure_Thom&Joy
  Printed  3/27/2013Prepared by AKRF, Inc.

Page 223HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Pond 94P: Stormwater Wetland C
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Summary for Pond 95P: Bioretention Area F

Inflow Area = 0.564 ac, 44.68% Impervious,  Inflow Depth = 0.27"    for  90% Storm event
Inflow = 0.18 cfs @ 12.03 hrs,  Volume= 0.013 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 1,347.23' @ 24.09 hrs   Surf.Area= 996 sf   Storage= 555 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 1,345.00' 6,415 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,345.00 996 183.4 0.0 0 0 996
1,345.50 996 183.4 25.0 125 125 1,088
1,346.00 996 183.4 25.0 125 249 1,179
1,347.00 996 183.4 25.0 249 498 1,363
1,348.00 996 183.4 25.0 249 747 1,546
1,349.00 996 183.4 25.0 249 996 1,730
1,350.00 2,264 464.7 100.0 1,587 2,583 16,241
1,351.00 5,654 1,195.0 100.0 3,832 6,415 112,699

Device Routing     Invert Outlet Devices
#1 Primary 1,345.00' 15.0"  Round Culvert   

L= 78.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,345.00' / 1,344.20'   S= 0.0103 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,345.50' 0.4" Horiz. Orifice/Grate X 340.00 columns   X 4 rows C= 0.600   
Limited to weir flow at low heads   

#3 Device 2 1,345.50' 0.250 in/hr Exfiltration over Surface area above 1,345.50'   
Conductivity to Groundwater Elevation = 1,344.50'   
Excluded Surface area = 996 sf   

#4 Device 1 1,349.50' 36.0" x 36.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,345.00'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

2=Orifice/Grate  ( Controls 0.00 cfs)
3=Exfiltration  ( Controls 0.00 cfs)

4=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 95P: Bioretention Area F
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Pond 95P: Bioretention Area F
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Summary for Pond 99P: Stormwater Pocket Wetland G

Inflow Area = 0.677 ac, 44.17% Impervious,  Inflow Depth = 0.32"    for  90% Storm event
Inflow = 0.27 cfs @ 12.02 hrs,  Volume= 0.018 af
Outflow = 0.15 cfs @ 12.12 hrs,  Volume= 0.018 af,  Atten= 47%,  Lag= 5.8 min
Primary = 0.15 cfs @ 12.12 hrs,  Volume= 0.018 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,339.00'   Surf.Area= 3,682 sf   Storage= 5,147 cf
Peak Elev= 1,339.03' @ 12.12 hrs   Surf.Area= 3,717 sf   Storage= 5,269 cf   (122 cf above start)

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= 26.3 min ( 891.5 - 865.2 )

Volume Invert Avail.Storage Storage Description
#1 1,335.00' 9,394 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,335.00 93 80.5 0 0 93
1,336.00 416 130.2 235 235 933
1,337.00 1,024 220.2 698 933 3,449
1,338.00 1,932 236.2 1,454 2,387 4,073
1,339.00 3,682 404.5 2,760 5,147 12,660
1,340.00 4,837 491.2 4,246 9,394 18,856

Device Routing     Invert Outlet Devices
#1 Primary 1,339.00' 10.0' long  x 3.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50   
Coef. (English)  2.44  2.58  2.68  2.67  2.65  2.64  2.64  2.68  2.68  
2.72  2.81  2.92  2.97  3.07  3.32   

Primary OutFlow  Max=0.15 cfs @ 12.12 hrs  HW=1,339.03'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.15 cfs @ 0.44 fps)
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Pond 99P: Stormwater Pocket Wetland G
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Pond 99P: Stormwater Pocket Wetland G
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Summary for Pond 100P: Stormwater Wetland E

Inflow Area = 1.422 ac, 39.94% Impervious,  Inflow Depth = 0.27"    for  90% Storm event
Inflow = 0.44 cfs @ 12.03 hrs,  Volume= 0.032 af
Outflow = 0.32 cfs @ 12.10 hrs,  Volume= 0.032 af,  Atten= 27%,  Lag= 4.1 min
Primary = 0.32 cfs @ 12.10 hrs,  Volume= 0.032 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,346.80'   Surf.Area= 2,420 sf   Storage= 2,588 cf
Peak Elev= 1,346.85' @ 12.10 hrs   Surf.Area= 2,513 sf   Storage= 2,719 cf   (131 cf above start)

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= 13.5 min ( 890.7 - 877.2 )

Volume Invert Avail.Storage Storage Description
#1 1,343.00' 13,221 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,343.00 13 14.7 0 0 13
1,344.00 114 57.6 55 55 262
1,345.00 474 130.7 273 329 1,362
1,346.00 1,234 286.1 824 1,153 6,520
1,347.00 2,778 454.7 1,954 3,107 16,466
1,348.00 4,871 736.2 3,776 6,883 43,150
1,349.00 7,928 1,003.3 6,338 13,221 80,134

Device Routing     Invert Outlet Devices
#1 Primary 1,346.20' 6.0"  Round Culvert   

L= 50.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,346.20' / 1,346.00'   S= 0.0040 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.20 sf   

#2 Device 1 1,346.80' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 1,347.00' 10.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=0.32 cfs @ 12.10 hrs  HW=1,346.85'   (Free Discharge)
1=Culvert  (Passes 0.32 cfs of 0.41 cfs potential flow)

2=Orifice/Grate  (Weir Controls 0.32 cfs @ 0.75 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,346.80'   (Free Discharge)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 100P: Stormwater Wetland E

Inflow
Outflow
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Hydrograph

Time  (hours)
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Inflow Area=1.422 ac
Peak Elev=1,346.85'

Storage=2,719 cf

0.44 cfs

0.32 cfs
0.32 cfs

0.00 cfs

Pond 100P: Stormwater Wetland E

Total
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Pond 100P: Stormwater Wetland E

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
12,00010,0008,0006,0004,0002,0000

Surface/Horizontal/Wetted Area (sq-ft)
7,5007,0006,5006,0005,5005,0004,5004,0003,5003,0002,5002,0001,5001,0005000
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 Starting Elevation 

 Custom Stage Data 
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Time span=0.00-120.00 hrs, dt=0.01 hrs, 12001 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Sim-Route method  -  Pond routing by Sim-Route method

Runoff Area=0.901 ac   52.39% Impervious   Runoff Depth=6.57"Subcatchment 1S: 30
   Flow Length=585'   Tc=2.3 min   CN=88   Runoff=7.51 cfs  0.493 af

Runoff Area=0.247 ac   34.82% Impervious   Runoff Depth=5.86"Subcatchment 2S: SW30
   Tc=0.0 min   CN=82   Runoff=2.03 cfs  0.121 af

Runoff Area=0.277 ac   13.00% Impervious   Runoff Depth=5.04"Subcatchment 3S: 30A
   Flow Length=197'   Tc=24.8 min   CN=75   Runoff=1.00 cfs  0.116 af

Runoff Area=3.109 ac   7.14% Impervious   Runoff Depth=5.04"Subcatchment 4S: 29
   Flow Length=636'   Tc=20.5 min   CN=75   Runoff=12.26 cfs  1.306 af

Runoff Area=1.558 ac   53.02% Impervious   Runoff Depth=6.57"Subcatchment 5S: 29A
   Flow Length=600'   Tc=2.3 min   CN=88   Runoff=12.99 cfs  0.853 af

Runoff Area=0.230 ac   38.26% Impervious   Runoff Depth=5.98"Subcatchment 6S: SW29B
   Tc=0.0 min   CN=83   Runoff=1.92 cfs  0.115 af

Runoff Area=2.391 ac   0.00% Impervious   Runoff Depth=4.69"Subcatchment 7S: 29B
   Flow Length=423'   Tc=24.5 min   CN=72   Runoff=8.16 cfs  0.935 af

Runoff Area=0.369 ac   50.68% Impervious   Runoff Depth=6.57"Subcatchment 8S: 29C
   Flow Length=271'   Tc=1.8 min   CN=88   Runoff=3.13 cfs  0.202 af

Runoff Area=0.798 ac   0.00% Impervious   Runoff Depth=4.46"Subcatchment 9S: 29D
   Flow Length=264'   Tc=36.1 min   CN=70   Runoff=2.16 cfs  0.297 af

Runoff Area=0.079 ac   10.13% Impervious   Runoff Depth=5.16"Subcatchment 10S: SW29A
   Tc=0.0 min   CN=76   Runoff=0.58 cfs  0.034 af

Runoff Area=0.734 ac   36.10% Impervious   Runoff Depth=5.98"Subcatchment A1: A1
   Flow Length=790'   Tc=1.7 min   CN=83   Runoff=5.84 cfs  0.366 af

Runoff Area=0.505 ac   55.84% Impervious   Runoff Depth=6.57"Subcatchment A2: A2
   Flow Length=780'   Tc=1.8 min   CN=88   Runoff=4.28 cfs  0.276 af

Runoff Area=0.096 ac   0.00% Impervious   Runoff Depth=5.16"Subcatchment A3: A3
   Tc=0.0 min   CN=76   Runoff=0.71 cfs  0.041 af

Runoff Area=0.238 ac   36.97% Impervious   Runoff Depth=5.98"Subcatchment B1: B1
   Flow Length=324'   Tc=1.0 min   CN=83   Runoff=1.93 cfs  0.119 af

Runoff Area=0.169 ac   60.36% Impervious   Runoff Depth=6.57"Subcatchment B2: B2
   Flow Length=389'   Tc=1.1 min   CN=88   Runoff=1.47 cfs  0.093 af

Runoff Area=0.062 ac   0.00% Impervious   Runoff Depth=5.16"Subcatchment B3: B3
   Tc=0.0 min   CN=76   Runoff=0.46 cfs  0.027 af
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Runoff Area=0.415 ac   53.98% Impervious   Runoff Depth=6.57"Subcatchment C1: C1
   Flow Length=584'   Tc=2.1 min   CN=88   Runoff=3.49 cfs  0.227 af

Runoff Area=0.439 ac   58.31% Impervious   Runoff Depth=6.69"Subcatchment C2: C2
   Flow Length=548'   Tc=1.9 min   CN=89   Runoff=3.75 cfs  0.245 af

Runoff Area=0.105 ac   0.00% Impervious   Runoff Depth=4.93"Subcatchment C3: C3
   Tc=0.0 min   CN=74   Runoff=0.74 cfs  0.043 af

Runoff Area=0.371 ac   38.54% Impervious   Runoff Depth=5.98"Subcatchment D1: D1
   Flow Length=293'   Tc=1.6 min   CN=83   Runoff=2.97 cfs  0.185 af

Runoff Area=0.321 ac   51.09% Impervious   Runoff Depth=6.45"Subcatchment D2: D2
   Flow Length=449'   Tc=1.9 min   CN=87   Runoff=2.68 cfs  0.173 af

Runoff Area=0.086 ac   0.00% Impervious   Runoff Depth=4.93"Subcatchment D3: D3
   Tc=0.0 min   CN=74   Runoff=0.61 cfs  0.035 af

Runoff Area=0.264 ac   45.08% Impervious   Runoff Depth=6.21"Subcatchment E1: E1
   Flow Length=335'   Tc=1.8 min   CN=85   Runoff=2.16 cfs  0.137 af

Runoff Area=0.221 ac   43.44% Impervious   Runoff Depth=6.45"Subcatchment E2: E2
   Flow Length=246'   Tc=1.3 min   CN=87   Runoff=1.89 cfs  0.119 af

Runoff Area=0.081 ac   56.79% Impervious   Runoff Depth=6.57"Subcatchment E4: E4
   Flow Length=225'   Tc=1.3 min   CN=88   Runoff=0.70 cfs  0.044 af

Runoff Area=0.078 ac   0.00% Impervious   Runoff Depth=4.93"Subcatchment E5: E5
   Tc=0.0 min   CN=74   Runoff=0.55 cfs  0.032 af

Runoff Area=0.291 ac   39.18% Impervious   Runoff Depth=5.98"Subcatchment F1: F1
   Flow Length=268'   Tc=1.5 min   CN=83   Runoff=2.33 cfs  0.145 af

Runoff Area=0.230 ac   60.00% Impervious   Runoff Depth=6.57"Subcatchment F2: F2
   Flow Length=184'   Tc=1.3 min   CN=88   Runoff=1.99 cfs  0.126 af

Runoff Area=0.043 ac   0.00% Impervious   Runoff Depth=4.93"Subcatchment F3: F3
   Tc=0.0 min   CN=74   Runoff=0.30 cfs  0.018 af

Runoff Area=0.320 ac   44.69% Impervious   Runoff Depth=6.33"Subcatchment G1: G1
   Flow Length=454'   Tc=1.3 min   CN=86   Runoff=2.70 cfs  0.169 af

Runoff Area=0.274 ac   56.93% Impervious   Runoff Depth=6.69"Subcatchment G2: G2
   Flow Length=409'   Tc=1.2 min   CN=89   Runoff=2.40 cfs  0.153 af

Runoff Area=0.083 ac   0.00% Impervious   Runoff Depth=4.93"Subcatchment G3: G3
   Tc=0.0 min   CN=74   Runoff=0.59 cfs  0.034 af

   Inflow=28.63 cfs  3.738 afReach DP-10: DP-10
   Outflow=28.63 cfs  3.738 af

   Inflow=3.84 cfs  0.728 afReach DP-11: DP-11
   Outflow=3.84 cfs  0.728 af



Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"Concord Roadway Infrastructure_Thom
  Printed  3/27/2013Prepared by AKRF, Inc.

Page 235HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

   Inflow=13.27 cfs  0.829 afReach DP3: DP-3
   Outflow=13.27 cfs  0.829 af

Peak Elev=1,366.34'  Storage=4,507 cf   Inflow=5.64 cfs  0.558 afPond 1P: Bioretention Area A
   Outflow=5.25 cfs  0.481 af

Peak Elev=1,350.64'   Inflow=3.40 cfs  0.211 afPond 3P: Flow Splitter to BMP
   Primary=0.06 cfs  0.008 af   Secondary=3.40 cfs  0.203 af   Outflow=3.40 cfs  0.211 af

Peak Elev=1,439.01'  Storage=15,509 cf   Inflow=9.21 cfs  0.614 afPond 4P: Pocket Wetland 30
   Primary=2.82 cfs  0.612 af   Secondary=0.03 cfs  0.000 af   Outflow=2.84 cfs  0.612 af

Peak Elev=1,351.03'  Storage=969 cf   Inflow=0.46 cfs  0.035 afPond 5P: Bioretention Area B
   Outflow=0.11 cfs  0.020 af

Peak Elev=1,443.51'  Storage=12,944 cf   Inflow=14.58 cfs  0.967 afPond 11P: Pocket Wetland 29B
   Primary=2.98 cfs  0.684 af   Secondary=9.53 cfs  0.280 af   Outflow=12.51 cfs  0.964 af

Peak Elev=1,443.74'  Storage=1,905 cf   Inflow=2.93 cfs  0.231 afPond 12P: Pocket Wetland 29A
   Outflow=2.88 cfs  0.231 af

Peak Elev=1,444.24'   Inflow=3.13 cfs  0.202 afPond 13P: Flow Splitter to SW 29A
   Primary=2.44 cfs  0.197 af   Secondary=0.69 cfs  0.005 af   Outflow=3.13 cfs  0.202 af

Peak Elev=1,369.56'   Inflow=10.12 cfs  0.642 afPond 93P: Flow Splitter to BMP
   Primary=5.06 cfs  0.516 af   Secondary=5.06 cfs  0.126 af   Outflow=10.12 cfs  0.642 af

Peak Elev=1,348.59'  Storage=5,797 cf   Inflow=7.87 cfs  0.515 afPond 94P: Stormwater Wetland C
   Primary=0.88 cfs  0.288 af   Secondary=6.18 cfs  0.224 af   Outflow=7.06 cfs  0.513 af

Peak Elev=1,349.73'  Storage=2,035 cf   Inflow=4.59 cfs  0.288 afPond 95P: Bioretention Area F
   Outflow=4.47 cfs  0.264 af

Peak Elev=1,339.33'  Storage=6,416 cf   Inflow=5.63 cfs  0.356 afPond 99P: Stormwater Pocket Wetland G
   Outflow=4.76 cfs  0.356 af

Peak Elev=1,347.52'  Storage=4,806 cf   Inflow=11.39 cfs  0.724 afPond 100P: Stormwater Wetland E
   Primary=0.66 cfs  0.390 af   Secondary=9.80 cfs  0.335 af   Outflow=10.45 cfs  0.724 af

Total Runoff Area = 15.385 ac   Runoff Volume = 7.276 af   Average Runoff Depth = 5.68"
72.30% Pervious = 11.124 ac     27.70% Impervious = 4.261 ac
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Summary for Subcatchment 1S: 30

Runoff = 7.51 cfs @ 12.03 hrs,  Volume= 0.493 af,  Depth= 6.57"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.328 74 >75% Grass cover, Good, HSG C

* 0.101 89 Porous Pavement Walkway (Gravel roads), HSG C
0.472 98 Paved roads w/curbs & sewers, HSG C
0.901 88 Weighted Average
0.429 47.61% Pervious Area
0.472 52.39% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 46 0.0200 1.27 Sheet Flow, Sheet Flow
Smooth surfaces   n= 0.011   P2= 3.75"

1.0 178 0.0225 3.04 Shallow Concentrated Flow, Gutter Flow
Paved   Kv= 20.3 fps

0.7 361 0.0224 8.90 15.72 Pipe Channel, Storm Network
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

2.3 585 Total

Subcatchment 1S: 30

Runoff
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.901 ac

Runoff Volume=0.493 af
Runoff Depth=6.57"

Flow Length=585'
Tc=2.3 min

CN=88

7.51 cfs
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Summary for Subcatchment 2S: SW30

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 2.03 cfs @ 12.00 hrs,  Volume= 0.121 af,  Depth= 5.86"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.161 74 >75% Grass cover, Good, HSG C
0.086 98 Water Surface, HSG C
0.247 82 Weighted Average
0.161 65.18% Pervious Area
0.086 34.82% Impervious Area

Subcatchment 2S: SW30

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.247 ac

Runoff Volume=0.121 af
Runoff Depth=5.86"

Tc=0.0 min
CN=82

2.03 cfs
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Summary for Subcatchment 3S: 30A

Runoff = 1.00 cfs @ 12.34 hrs,  Volume= 0.116 af,  Depth= 5.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.097 74 >75% Grass cover, Good, HSG C
0.144 70 Woods, Good, HSG C
0.036 98 Paved roads w/curbs & sewers, HSG C
0.277 75 Weighted Average
0.241 87.00% Pervious Area
0.036 13.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
24.5 120 0.0170 0.08 Sheet Flow, Overland

Woods: Light underbrush   n= 0.400   P2= 3.75"
0.3 77 0.0250 5.13 18.45 Channel Flow, Ditch

Area= 3.6 sf  Perim= 6.8'  r= 0.53'  n= 0.030
24.8 197 Total

Subcatchment 3S: 30A
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.277 ac

Runoff Volume=0.116 af
Runoff Depth=5.04"

Flow Length=197'
Tc=24.8 min

CN=75

1.00 cfs
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Summary for Subcatchment 4S: 29

Runoff = 12.26 cfs @ 12.28 hrs,  Volume= 1.306 af,  Depth= 5.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.122 98 Roofs, HSG C
2.605 74 >75% Grass cover, Good, HSG C
0.100 98 Paved parking, HSG C
0.261 70 Woods, Good, HSG C
0.021 74 >75% Grass cover, Good, HSG C
3.109 75 Weighted Average
2.887 92.86% Pervious Area
0.222 7.14% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.7 150 0.0133 0.17 Sheet Flow, Overland

Grass: Short   n= 0.150   P2= 3.75"
4.4 239 0.0167 0.90 Shallow Concentrated Flow, Shallow

Short Grass Pasture   Kv= 7.0 fps
1.1 156 0.0060 2.42 7.25 Channel Flow, Roadside Ditch

Area= 3.0 sf  Perim= 6.0'  r= 0.50'  n= 0.030
0.3 91 0.0055 5.34 16.78 Pipe Channel, Proposed Roadside Culvert

24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

20.5 636 Total
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Subcatchment 4S: 29

Runoff

Hydrograph
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=3.109 ac

Runoff Volume=1.306 af
Runoff Depth=5.04"

Flow Length=636'
Tc=20.5 min

CN=75

12.26 cfs
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Summary for Subcatchment 5S: 29A

Runoff = 12.99 cfs @ 12.03 hrs,  Volume= 0.853 af,  Depth= 6.57"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.005 98 Paved parking, HSG C
0.003 71 Meadow, non-grazed, HSG C
0.002 98 Unconnected pavement, HSG C
0.560 74 >75% Grass cover, Good, HSG C

* 0.169 89 Porous Pavement (Gravel roads), HSG C
0.819 98 Paved roads w/curbs & sewers, HSG C
1.558 88 Weighted Average
0.732 46.98% Pervious Area
0.826 53.02% Impervious Area
0.002 0.24% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 61 0.0200 1.35 Sheet Flow, Sheet Flow
Smooth surfaces   n= 0.011   P2= 3.75"

0.9 152 0.0200 2.87 Shallow Concentrated Flow, Gutter Flow
Paved   Kv= 20.3 fps

0.6 387 0.0238 11.11 34.90 Pipe Channel, Storm Network
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

2.3 600 Total
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Subcatchment 5S: 29A

Runoff
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=1.558 ac

Runoff Volume=0.853 af
Runoff Depth=6.57"

Flow Length=600'
Tc=2.3 min

CN=88

12.99 cfs
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Summary for Subcatchment 6S: SW29B

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 1.92 cfs @ 12.00 hrs,  Volume= 0.115 af,  Depth= 5.98"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.088 98 Water Surface, HSG C
0.142 74 >75% Grass cover, Good, HSG C
0.230 83 Weighted Average
0.142 61.74% Pervious Area
0.088 38.26% Impervious Area

Subcatchment 6S: SW29B

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.230 ac

Runoff Volume=0.115 af
Runoff Depth=5.98"

Tc=0.0 min
CN=83

1.92 cfs
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Summary for Subcatchment 7S: 29B

Runoff = 8.16 cfs @ 12.33 hrs,  Volume= 0.935 af,  Depth= 4.69"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.008 74 >75% Grass cover, Good, HSG C
0.949 74 >75% Grass cover, Good, HSG C
1.434 70 Woods, Good, HSG C
2.391 72 Weighted Average
2.391 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.5 150 0.0100 0.15 Sheet Flow, Overland

Grass: Short   n= 0.150   P2= 3.75"
8.0 273 0.0128 0.57 Shallow Concentrated Flow, Shallow

Woodland   Kv= 5.0 fps
24.5 423 Total

Subcatchment 7S: 29B

Runoff
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=2.391 ac

Runoff Volume=0.935 af
Runoff Depth=4.69"

Flow Length=423'
Tc=24.5 min

CN=72

8.16 cfs
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Summary for Subcatchment 8S: 29C

Runoff = 3.13 cfs @ 12.03 hrs,  Volume= 0.202 af,  Depth= 6.57"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.136 74 >75% Grass cover, Good, HSG C

* 0.046 89 Porous Pavement (Gravel roads), HSG C
0.187 98 Paved roads w/curbs & sewers, HSG C
0.369 88 Weighted Average
0.182 49.32% Pervious Area
0.187 50.68% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 64 0.0200 1.36 Sheet Flow, Sheet Flow
Smooth surfaces   n= 0.011   P2= 3.75"

0.7 127 0.0200 2.87 Shallow Concentrated Flow, Gutter
Paved   Kv= 20.3 fps

0.3 80 0.0100 5.26 6.46 Pipe Channel, Storm Network
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.8 271 Total

Subcatchment 8S: 29C

Runoff

Hydrograph
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.369 ac

Runoff Volume=0.202 af
Runoff Depth=6.57"

Flow Length=271'
Tc=1.8 min

CN=88

3.13 cfs
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Summary for Subcatchment 9S: 29D

Runoff = 2.16 cfs @ 12.48 hrs,  Volume= 0.297 af,  Depth= 4.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.798 70 Woods, Good, HSG C
0.798 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
32.3 150 0.0133 0.08 Sheet Flow, Overland

Woods: Light underbrush   n= 0.400   P2= 3.75"
3.8 114 0.0100 0.50 Shallow Concentrated Flow, Shallow

Woodland   Kv= 5.0 fps
36.1 264 Total

Subcatchment 9S: 29D

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.798 ac

Runoff Volume=0.297 af
Runoff Depth=4.46"

Flow Length=264'
Tc=36.1 min

CN=70

2.16 cfs
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Summary for Subcatchment 10S: SW29A

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.58 cfs @ 12.00 hrs,  Volume= 0.034 af,  Depth= 5.16"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.008 98 Water Surface, HSG C
0.071 74 >75% Grass cover, Good, HSG C
0.079 76 Weighted Average
0.071 89.87% Pervious Area
0.008 10.13% Impervious Area

Subcatchment 10S: SW29A
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.079 ac

Runoff Volume=0.034 af
Runoff Depth=5.16"

Tc=0.0 min
CN=76

0.58 cfs
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Summary for Subcatchment A1: A1

Runoff = 5.84 cfs @ 12.03 hrs,  Volume= 0.366 af,  Depth= 5.98"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.004 74 >75% Grass cover, Good, HSG C
0.458 74 >75% Grass cover, Good, HSG C
0.007 89 Gravel roads, HSG C
0.265 98 Paved roads w/curbs & sewers, HSG C
0.734 83 Weighted Average
0.469 63.90% Pervious Area
0.265 36.10% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.9 81 0.0200 1.43 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.7 674 0.0846 15.82 193.04 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.1 35 0.0145 5.46 4.29 Pipe Channel, Culvert Crossing
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.7 790 Total

Subcatchment A1: A1

Runoff
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.734 ac

Runoff Volume=0.366 af
Runoff Depth=5.98"

Flow Length=790'
Tc=1.7 min

CN=83

5.84 cfs
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Summary for Subcatchment A2: A2

Runoff = 4.28 cfs @ 12.03 hrs,  Volume= 0.276 af,  Depth= 6.57"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.200 74 >75% Grass cover, Good, HSG C
0.023 89 Gravel roads, HSG C
0.282 98 Paved roads w/curbs & sewers, HSG C
0.505 88 Weighted Average
0.223 44.16% Pervious Area
0.282 55.84% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.1 100 0.0200 1.49 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.7 658 0.0836 15.73 191.89 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.0 22 0.0577 12.64 15.52 Pipe Channel, Pipe
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.8 780 Total

Subcatchment A2: A2
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.505 ac

Runoff Volume=0.276 af
Runoff Depth=6.57"

Flow Length=780'
Tc=1.8 min

CN=88

4.28 cfs
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Summary for Subcatchment A3: A3

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.71 cfs @ 12.00 hrs,  Volume= 0.041 af,  Depth= 5.16"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.085 74 >75% Grass cover, Good, HSG C
0.011 89 Gravel roads, HSG C
0.096 76 Weighted Average
0.096 100.00% Pervious Area

Subcatchment A3: A3

Runoff
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.096 ac

Runoff Volume=0.041 af
Runoff Depth=5.16"

Tc=0.0 min
CN=76

0.71 cfs
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Summary for Subcatchment B1: B1

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.93 cfs @ 12.02 hrs,  Volume= 0.119 af,  Depth= 5.98"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.150 74 >75% Grass cover, Good, HSG C
0.088 98 Paved roads w/curbs & sewers, HSG C
0.238 83 Weighted Average
0.150 63.03% Pervious Area
0.088 36.97% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 100 0.0800 2.59 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 189 0.0476 11.87 144.80 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.1 35 0.0145 5.46 4.29 Pipe Channel, Pipe
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 324 Total

Subcatchment B1: B1
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.238 ac

Runoff Volume=0.119 af
Runoff Depth=5.98"

Flow Length=324'
Tc=1.0 min

CN=83

1.93 cfs
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Summary for Subcatchment B2: B2

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.47 cfs @ 12.02 hrs,  Volume= 0.093 af,  Depth= 6.57"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.067 74 >75% Grass cover, Good, HSG C
0.102 98 Paved roads w/curbs & sewers, HSG C
0.169 88 Weighted Average
0.067 39.64% Pervious Area
0.102 60.36% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 100 0.0830 2.63 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.4 263 0.0380 10.60 129.38 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.1 26 0.0338 8.34 6.55 Pipe Channel, Pipe
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.1 389 Total

Subcatchment B2: B2
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.169 ac

Runoff Volume=0.093 af
Runoff Depth=6.57"

Flow Length=389'
Tc=1.1 min

CN=88

1.47 cfs
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Summary for Subcatchment B3: B3

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.46 cfs @ 12.00 hrs,  Volume= 0.027 af,  Depth= 5.16"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.054 74 >75% Grass cover, Good, HSG C
0.008 89 Gravel roads, HSG C
0.062 76 Weighted Average
0.062 100.00% Pervious Area

Subcatchment B3: B3
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.062 ac

Runoff Volume=0.027 af
Runoff Depth=5.16"

Tc=0.0 min
CN=76

0.46 cfs
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Summary for Subcatchment C1: C1

Runoff = 3.49 cfs @ 12.03 hrs,  Volume= 0.227 af,  Depth= 6.57"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.143 74 >75% Grass cover, Good, HSG C
0.166 98 Paved roads w/curbs & sewers, HSG C
0.048 80 >75% Grass cover, Good, HSG D
0.058 98 Paved roads w/curbs & sewers, HSG D
0.415 88 Weighted Average
0.191 46.02% Pervious Area
0.224 53.98% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 86 0.0200 1.44 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

1.0 462 0.0216 8.00 97.54 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.1 36 0.0118 4.93 3.87 Pipe Channel, Culvert
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

2.1 584 Total

Subcatchment C1: C1
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.415 ac

Runoff Volume=0.227 af
Runoff Depth=6.57"

Flow Length=584'
Tc=2.1 min

CN=88

3.49 cfs
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Summary for Subcatchment C2: C2

Runoff = 3.75 cfs @ 12.03 hrs,  Volume= 0.245 af,  Depth= 6.69"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.140 74 >75% Grass cover, Good, HSG C
0.189 98 Paved roads w/curbs & sewers, HSG C
0.043 80 >75% Grass cover, Good, HSG D
0.067 98 Paved roads w/curbs & sewers, HSG D
0.439 89 Weighted Average
0.183 41.69% Pervious Area
0.256 58.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.9 77 0.0200 1.41 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

1.0 471 0.0191 7.52 91.72 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

1.9 548 Total

Subcatchment C2: C2
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.439 ac

Runoff Volume=0.245 af
Runoff Depth=6.69"

Flow Length=548'
Tc=1.9 min

CN=89

3.75 cfs
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Summary for Subcatchment C3: C3

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.74 cfs @ 12.00 hrs,  Volume= 0.043 af,  Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.105 74 >75% Grass cover, Good, HSG C
0.105 100.00% Pervious Area

Subcatchment C3: C3
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.105 ac

Runoff Volume=0.043 af
Runoff Depth=4.93"

Tc=0.0 min
CN=74

0.74 cfs
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Summary for Subcatchment D1: D1

Runoff = 2.97 cfs @ 12.02 hrs,  Volume= 0.185 af,  Depth= 5.98"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.228 74 >75% Grass cover, Good, HSG C
0.143 98 Paved roads w/curbs & sewers, HSG C
0.371 83 Weighted Average
0.228 61.46% Pervious Area
0.143 38.54% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.2 80 0.0100 1.08 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 183 0.0436 11.36 138.58 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.1 30 0.0118 4.93 3.87 Pipe Channel, Culvert
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.6 293 Total

Subcatchment D1: D1
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.371 ac

Runoff Volume=0.185 af
Runoff Depth=5.98"

Flow Length=293'
Tc=1.6 min

CN=83

2.97 cfs
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Summary for Subcatchment D2: D2

Runoff = 2.68 cfs @ 12.03 hrs,  Volume= 0.173 af,  Depth= 6.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.140 74 >75% Grass cover, Good, HSG C
0.017 89 Gravel roads, HSG C
0.164 98 Paved roads w/curbs & sewers, HSG C
0.321 87 Weighted Average
0.157 48.91% Pervious Area
0.164 51.09% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.2 78 0.0100 1.07 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.7 371 0.0256 8.70 106.19 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

1.9 449 Total

Subcatchment D2: D2

Runoff
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Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.321 ac

Runoff Volume=0.173 af
Runoff Depth=6.45"

Flow Length=449'
Tc=1.9 min

CN=87

2.68 cfs
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Summary for Subcatchment D3: D3

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.61 cfs @ 12.00 hrs,  Volume= 0.035 af,  Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.086 74 >75% Grass cover, Good, HSG C
0.086 100.00% Pervious Area

Subcatchment D3: D3

Runoff

Hydrograph
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.086 ac

Runoff Volume=0.035 af
Runoff Depth=4.93"

Tc=0.0 min
CN=74

0.61 cfs
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Summary for Subcatchment E1: E1

Runoff = 2.16 cfs @ 12.03 hrs,  Volume= 0.137 af,  Depth= 6.21"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.145 74 >75% Grass cover, Good, HSG C
0.119 98 Paved roads w/curbs & sewers, HSG C
0.264 85 Weighted Average
0.145 54.92% Pervious Area
0.119 45.08% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.2 81 0.0100 1.08 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.5 223 0.0179 7.28 88.79 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.1 31 0.0128 5.13 4.03 Pipe Channel, Culvert
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.8 335 Total

Subcatchment E1: E1
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.264 ac

Runoff Volume=0.137 af
Runoff Depth=6.21"

Flow Length=335'
Tc=1.8 min

CN=85

2.16 cfs
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Summary for Subcatchment E2: E2

Runoff = 1.89 cfs @ 12.02 hrs,  Volume= 0.119 af,  Depth= 6.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.093 74 >75% Grass cover, Good, HSG C
0.032 89 Gravel roads, HSG C
0.096 98 Paved roads w/curbs & sewers, HSG C
0.221 87 Weighted Average
0.125 56.56% Pervious Area
0.096 43.44% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 50 0.0100 0.98 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.5 196 0.0153 6.73 82.09 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

1.3 246 Total

Subcatchment E2: E2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.221 ac

Runoff Volume=0.119 af
Runoff Depth=6.45"

Flow Length=246'
Tc=1.3 min

CN=87

1.89 cfs
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Summary for Subcatchment E4: E4

Runoff = 0.70 cfs @ 12.02 hrs,  Volume= 0.044 af,  Depth= 6.57"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.046 98 Paved roads w/curbs & sewers, HSG C
0.035 74 >75% Grass cover, Good, HSG C
0.081 88 Weighted Average
0.035 43.21% Pervious Area
0.046 56.79% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 46 0.0100 0.97 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.5 179 0.0117 5.88 71.79 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

1.3 225 Total

Subcatchment E4: E4
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.081 ac

Runoff Volume=0.044 af
Runoff Depth=6.57"

Flow Length=225'
Tc=1.3 min

CN=88

0.70 cfs
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Summary for Subcatchment E5: E5

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.55 cfs @ 12.00 hrs,  Volume= 0.032 af,  Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.078 74 >75% Grass cover, Good, HSG C
0.078 100.00% Pervious Area

Subcatchment E5: E5

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.078 ac

Runoff Volume=0.032 af
Runoff Depth=4.93"

Tc=0.0 min
CN=74

0.55 cfs
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Summary for Subcatchment F1: F1

Runoff = 2.33 cfs @ 12.02 hrs,  Volume= 0.145 af,  Depth= 5.98"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.177 74 >75% Grass cover, Good, HSG C
0.114 98 Paved roads w/curbs & sewers, HSG C
0.291 83 Weighted Average
0.177 60.82% Pervious Area
0.114 39.18% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.9 54 0.0100 1.00 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.5 182 0.0110 5.71 69.61 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.1 32 0.0078 4.65 5.71 Pipe Channel, Culvert
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.5 268 Total

Subcatchment F1: F1

Runoff
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Time  (hours)
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.291 ac

Runoff Volume=0.145 af
Runoff Depth=5.98"

Flow Length=268'
Tc=1.5 min

CN=83

2.33 cfs
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Summary for Subcatchment F2: F2

Runoff = 1.99 cfs @ 12.02 hrs,  Volume= 0.126 af,  Depth= 6.57"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.092 74 >75% Grass cover, Good, HSG C
0.138 98 Paved roads w/curbs & sewers, HSG C
0.230 88 Weighted Average
0.092 40.00% Pervious Area
0.138 60.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.0 58 0.0100 1.01 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.3 126 0.0160 6.88 83.95 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

1.3 184 Total

Subcatchment F2: F2
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.230 ac

Runoff Volume=0.126 af
Runoff Depth=6.57"

Flow Length=184'
Tc=1.3 min

CN=88

1.99 cfs
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Summary for Subcatchment F3: F3

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.30 cfs @ 12.00 hrs,  Volume= 0.018 af,  Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.043 74 >75% Grass cover, Good, HSG C
0.043 100.00% Pervious Area

Subcatchment F3: F3

Runoff
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.043 ac

Runoff Volume=0.018 af
Runoff Depth=4.93"

Tc=0.0 min
CN=74

0.30 cfs
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Summary for Subcatchment G1: G1

Runoff = 2.70 cfs @ 12.02 hrs,  Volume= 0.169 af,  Depth= 6.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.130 74 >75% Grass cover, Good, HSG C
0.095 98 Paved roads w/curbs & sewers, HSG C
0.047 80 >75% Grass cover, Good, HSG D
0.048 98 Paved roads w/curbs & sewers, HSG D
0.320 86 Weighted Average
0.177 55.31% Pervious Area
0.143 44.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.7 57 0.0200 1.33 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.6 364 0.0329 9.87 120.38 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

0.0 33 0.0920 13.76 10.81 Pipe Channel, Culvert
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.3 454 Total

Subcatchment G1: G1

Runoff
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.320 ac

Runoff Volume=0.169 af
Runoff Depth=6.33"

Flow Length=454'
Tc=1.3 min

CN=86

2.70 cfs
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Summary for Subcatchment G2: G2

Runoff = 2.40 cfs @ 12.02 hrs,  Volume= 0.153 af,  Depth= 6.69"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.072 74 >75% Grass cover, Good, HSG C
0.101 98 Paved roads w/curbs & sewers, HSG C
0.046 80 >75% Grass cover, Good, HSG D
0.055 98 Paved roads w/curbs & sewers, HSG D
0.274 89 Weighted Average
0.118 43.07% Pervious Area
0.156 56.93% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 49 0.0200 1.29 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.75"

0.6 360 0.0360 10.32 125.92 Channel Flow, Vegetated Swale
Area= 12.2 sf  Perim= 10.6'  r= 1.15'  n= 0.030

1.2 409 Total

Subcatchment G2: G2
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.274 ac

Runoff Volume=0.153 af
Runoff Depth=6.69"

Flow Length=409'
Tc=1.2 min

CN=89

2.40 cfs
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Summary for Subcatchment G3: G3

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.59 cfs @ 12.00 hrs,  Volume= 0.034 af,  Depth= 4.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"

Area (ac) CN Description
0.083 74 >75% Grass cover, Good, HSG C
0.083 100.00% Pervious Area

Subcatchment G3: G3
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Type III 24-hr
100-YR

24-HR Storm Rainfall=8.00"
Runoff Area=0.083 ac

Runoff Volume=0.034 af
Runoff Depth=4.93"

Tc=0.0 min
CN=74

0.59 cfs
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Summary for Reach DP-10: DP-10

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 8.534 ac, 15.60% Impervious,  Inflow Depth = 5.26"    for  100-YR, 24-HR Storm event
Inflow = 28.63 cfs @ 12.28 hrs,  Volume= 3.738 af
Outflow = 28.63 cfs @ 12.29 hrs,  Volume= 3.738 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs

Reach DP-10: DP-10

Inflow
Outflow
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Inflow Area=8.534 ac
28.63 cfs

28.63 cfs
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Summary for Reach DP-11: DP-11

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.425 ac, 41.68% Impervious,  Inflow Depth > 6.13"    for  100-YR, 24-HR Storm event
Inflow = 3.84 cfs @ 12.32 hrs,  Volume= 0.728 af
Outflow = 3.84 cfs @ 12.33 hrs,  Volume= 0.728 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs

Reach DP-11: DP-11

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1.425 ac
3.84 cfs

3.84 cfs



Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"Concord Roadway Infrastructure_Thom
  Printed  3/27/2013Prepared by AKRF, Inc.

Page 272HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Reach DP3: DP-3

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.804 ac, 40.85% Impervious,  Inflow Depth = 5.52"    for  100-YR, 24-HR Storm event
Inflow = 13.27 cfs @ 12.04 hrs,  Volume= 0.829 af
Outflow = 13.27 cfs @ 12.05 hrs,  Volume= 0.829 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs

Reach DP3: DP-3

Inflow
Outflow
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Inflow Area=1.804 ac
13.27 cfs

13.27 cfs



Type III 24-hr  100-YR, 24-HR Storm Rainfall=8.00"Concord Roadway Infrastructure_Thom
  Printed  3/27/2013Prepared by AKRF, Inc.

Page 273HydroCAD® 10.00  s/n 04852  © 2011 HydroCAD Software Solutions LLC

Summary for Pond 1P: Bioretention Area A

Inflow Area = 1.335 ac, 40.97% Impervious,  Inflow Depth = 5.01"    for  100-YR, 24-HR Storm event
Inflow = 5.64 cfs @ 12.03 hrs,  Volume= 0.558 af
Outflow = 5.25 cfs @ 12.06 hrs,  Volume= 0.481 af,  Atten= 7%,  Lag= 1.6 min
Primary = 5.25 cfs @ 12.06 hrs,  Volume= 0.481 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 1,366.34' @ 12.06 hrs   Surf.Area= 2,540 sf   Storage= 4,507 cf

Plug-Flow detention time= 165.1 min calculated for 0.481 af (86% of inflow)
Center-of-Mass det. time= 101.2 min ( 903.3 - 802.2 )

Volume Invert Avail.Storage Storage Description
#1 1,360.50' 4,917 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,360.50 2,077 185.3 0.0 0 0 2,077
1,361.50 2,077 185.3 25.0 519 519 2,262
1,362.50 2,077 185.3 25.0 519 1,039 2,448
1,363.50 2,077 185.3 25.0 519 1,558 2,633
1,364.50 2,077 185.3 25.0 519 2,077 2,818
1,365.50 2,077 185.3 25.0 519 2,596 3,004
1,366.00 2,271 192.5 100.0 1,087 3,683 3,240
1,366.50 2,669 204.6 100.0 1,234 4,917 3,635

Device Routing     Invert Outlet Devices
#1 Primary 1,360.50' 12.0"  Round Culvert   

L= 20.9'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,360.50' / 1,360.00'   S= 0.0239 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 1,361.00' 0.4" Horiz. Perforated Underdrain X 272.00 columns   
X 4 rows C= 0.600   Limited to weir flow at low heads   

#3 Device 2 1,361.50' 0.250 in/hr Exfiltration over Surface area above 1,361.50'   
Conductivity to Groundwater Elevation = 1,360.00'   
Excluded Surface area = 2,077 sf   

#4 Device 1 1,366.00' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=5.25 cfs @ 12.06 hrs  HW=1,366.34'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 5.25 cfs of 6.90 cfs potential flow)

2=Perforated Underdrain  (Passes 0.00 cfs of 10.57 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Orifice/Grate  (Weir Controls 5.25 cfs @ 1.91 fps)
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Pond 1P: Bioretention Area A
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Pond 1P: Bioretention Area A
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Summary for Pond 3P: Flow Splitter to BMP

[58] Hint: Peaked 0.14' above defined flood level

Inflow Area = 0.407 ac, 46.68% Impervious,  Inflow Depth = 6.22"    for  100-YR, 24-HR Storm event
Inflow = 3.40 cfs @ 12.02 hrs,  Volume= 0.211 af
Outflow = 3.40 cfs @ 12.03 hrs,  Volume= 0.211 af,  Atten= 0%,  Lag= 0.6 min
Primary = 0.06 cfs @ 8.84 hrs,  Volume= 0.008 af
Secondary = 3.40 cfs @ 12.03 hrs,  Volume= 0.203 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 1,350.64' @ 12.03 hrs
Flood Elev= 1,350.50'

Device Routing     Invert Outlet Devices
#1 Primary 1,349.49' 12.0"  Round Culvert   

L= 18.9'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,349.49' / 1,348.85'   S= 0.0339 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Secondary 1,349.49' 15.0"  Round Bypass Culvert   
L= 119.4'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,349.49' / 1,348.00'   S= 0.0125 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,349.85' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.00 cfs @ 8.84 hrs  HW=1,349.85'  TW=1,349.85'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Secondary OutFlow  Max=3.38 cfs @ 12.03 hrs  HW=1,350.63'  TW=0.00'   (Dynamic Tailwater)
2=Bypass Culvert  (Inlet Controls 3.38 cfs @ 2.87 fps)

3=Sharp-Crested Rectangular Weir  (Passes 3.38 cfs of 8.71 cfs potential flow)
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Pond 3P: Flow Splitter to BMP
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Pond 3P: Flow Splitter to BMP
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Summary for Pond 4P: Pocket Wetland 30

Inflow Area = 1.148 ac, 48.61% Impervious,  Inflow Depth = 6.42"    for  100-YR, 24-HR Storm event
Inflow = 9.21 cfs @ 12.03 hrs,  Volume= 0.614 af
Outflow = 2.84 cfs @ 12.30 hrs,  Volume= 0.612 af,  Atten= 69%,  Lag= 16.2 min
Primary = 2.82 cfs @ 12.30 hrs,  Volume= 0.612 af
Secondary = 0.03 cfs @ 12.30 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,437.00'   Surf.Area= 3,744 sf   Storage= 5,097 cf
Peak Elev= 1,439.01' @ 12.30 hrs   Surf.Area= 6,612 sf   Storage= 15,509 cf   (10,412 cf above start)

Plug-Flow detention time= 558.9 min calculated for 0.495 af (81% of inflow)
Center-of-Mass det. time= 378.8 min ( 1,160.1 - 781.4 )

Volume Invert Avail.Storage Storage Description
#1 1,434.00' 22,580 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,434.00 524 152.8 0 0 524
1,435.00 1,039 190.5 767 767 1,568
1,436.00 2,010 281.1 1,498 2,265 4,976
1,437.00 3,744 344.1 2,832 5,097 8,126
1,438.00 5,203 334.4 4,454 9,551 8,750
1,439.00 6,601 346.2 5,888 15,439 9,474
1,440.00 7,695 367.2 7,141 22,580 10,719

Device Routing     Invert Outlet Devices
#1 Primary 1,434.00' 15.0"  Round Culvert   

L= 20.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,434.00' / 1,432.00'   S= 0.1000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,437.00' 1.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,437.80' 6.0" Vert. Orifice/Grate X 3.00    C= 0.600   
#4 Secondary 1,439.00' 10.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=2.82 cfs @ 12.30 hrs  HW=1,439.01'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 2.82 cfs of 9.77 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.04 cfs @ 6.76 fps)
3=Orifice/Grate  (Orifice Controls 2.78 cfs @ 4.72 fps)

Secondary OutFlow  Max=0.03 cfs @ 12.30 hrs  HW=1,439.01'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  (Weir Controls 0.03 cfs @ 0.24 fps)
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Pond 4P: Pocket Wetland 30
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Pond 4P: Pocket Wetland 30
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Summary for Pond 5P: Bioretention Area B

[80] Warning: Exceeded Pond 3P by 1.15' @ 24.08 hrs (3.00 cfs 24.690 af) 

Inflow Area = 0.469 ac, 40.51% Impervious,  Inflow Depth = 0.89"    for  100-YR, 24-HR Storm event
Inflow = 0.46 cfs @ 12.00 hrs,  Volume= 0.035 af
Outflow = 0.11 cfs @ 12.35 hrs,  Volume= 0.020 af,  Atten= 77%,  Lag= 21.1 min
Primary = 0.11 cfs @ 12.35 hrs,  Volume= 0.020 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 1,351.03' @ 12.35 hrs   Surf.Area= 1,038 sf   Storage= 969 cf

Plug-Flow detention time= 1,335.7 min calculated for 0.020 af (58% of inflow)
Center-of-Mass det. time= 1,205.3 min ( 1,927.9 - 722.6 )

Volume Invert Avail.Storage Storage Description
#1 1,348.00' 2,214 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,348.00 786 136.5 0.0 0 0 786
1,349.00 786 136.5 25.0 197 197 923
1,349.50 786 136.5 25.0 98 295 991
1,350.00 786 136.5 25.0 98 393 1,059
1,350.50 786 136.5 25.0 98 491 1,127
1,351.00 1,026 151.0 100.0 452 943 1,467
1,352.00 1,534 174.5 100.0 1,272 2,214 2,097

Device Routing     Invert Outlet Devices
#1 Primary 1,348.10' 12.0"  Round Culvert   

L= 19.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,348.10' / 1,348.00'   S= 0.0053 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Device 1 1,348.60' 0.4" Horiz. Orifice/Grate X 960.00    C= 0.600   
Limited to weir flow at low heads   

#3 Device 2 1,349.00' 0.250 in/hr Exfiltration over Surface area above 1,349.00'   
Conductivity to Groundwater Elevation = 1,347.50'   
Excluded Surface area = 786 sf   

#4 Device 1 1,351.00' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.11 cfs @ 12.35 hrs  HW=1,351.03'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.11 cfs of 4.65 cfs potential flow)

2=Orifice/Grate  (Passes 0.00 cfs of 6.28 cfs potential flow)
3=Exfiltration  ( Controls 0.00 cfs)

4=Orifice/Grate  (Weir Controls 0.10 cfs @ 0.52 fps)
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Pond 5P: Bioretention Area B
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Pond 5P: Bioretention Area B
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Summary for Pond 11P: Pocket Wetland 29B

Inflow Area = 1.788 ac, 51.12% Impervious,  Inflow Depth = 6.49"    for  100-YR, 24-HR Storm event
Inflow = 14.58 cfs @ 12.03 hrs,  Volume= 0.967 af
Outflow = 12.51 cfs @ 12.07 hrs,  Volume= 0.964 af,  Atten= 14%,  Lag= 2.5 min
Primary = 2.98 cfs @ 12.07 hrs,  Volume= 0.684 af
Secondary = 9.53 cfs @ 12.07 hrs,  Volume= 0.280 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,442.00'   Surf.Area= 3,817 sf   Storage= 5,150 cf
Peak Elev= 1,443.51' @ 12.07 hrs   Surf.Area= 6,619 sf   Storage= 12,944 cf   (7,794 cf above start)

Plug-Flow detention time= 182.4 min calculated for 0.846 af (87% of inflow)
Center-of-Mass det. time= 93.3 min ( 873.3 - 780.0 )

Volume Invert Avail.Storage Storage Description
#1 1,438.00' 20,412 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,438.00 74 30.7 0 0 74
1,439.00 207 53.8 135 135 235
1,440.00 720 190.6 438 573 2,898
1,441.00 2,419 328.2 1,486 2,059 8,585
1,442.00 3,817 444.2 3,092 5,150 15,726
1,443.00 5,595 534.5 4,678 9,828 22,775
1,444.00 7,680 353.3 6,610 16,438 35,585
1,444.50 8,217 362.0 3,973 20,412 36,111

Device Routing     Invert Outlet Devices
#1 Primary 1,442.00' 45.0 deg Sharp-Crested Vee/Trap Weir   Cv= 2.56 (C= 3.20)   
#2 Secondary 1,443.00' 10.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=2.97 cfs @ 12.07 hrs  HW=1,443.51'  TW=0.00'   (Dynamic Tailwater)
1=Sharp-Crested Vee/Trap Weir  (Weir Controls 2.97 cfs @ 3.15 fps)

Secondary OutFlow  Max=9.52 cfs @ 12.07 hrs  HW=1,443.51'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 9.52 cfs @ 1.86 fps)
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Pond 11P: Pocket Wetland 29B
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Pond 11P: Pocket Wetland 29B
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Summary for Pond 12P: Pocket Wetland 29A

Inflow Area = 0.448 ac, 43.53% Impervious,  Inflow Depth = 6.20"    for  100-YR, 24-HR Storm event
Inflow = 2.93 cfs @ 12.03 hrs,  Volume= 0.231 af
Outflow = 2.88 cfs @ 12.05 hrs,  Volume= 0.231 af,  Atten= 2%,  Lag= 1.2 min
Primary = 2.88 cfs @ 12.05 hrs,  Volume= 0.231 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,443.50'   Surf.Area= 1,339 sf   Storage= 1,565 cf
Peak Elev= 1,443.74' @ 12.05 hrs   Surf.Area= 1,466 sf   Storage= 1,905 cf   (339 cf above start)

Plug-Flow detention time= 110.2 min calculated for 0.195 af (84% of inflow)
Center-of-Mass det. time= 4.3 min ( 788.3 - 784.0 )

Volume Invert Avail.Storage Storage Description
#1 1,441.00' 4,185 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,441.00 166 50.3 0 0 166
1,442.00 367 74.7 260 260 417
1,443.00 1,094 161.8 698 958 2,060
1,444.00 1,608 180.7 1,343 2,301 2,603
1,445.00 2,175 199.2 1,884 4,185 3,194

Device Routing     Invert Outlet Devices
#1 Primary 1,443.50' 10.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Primary OutFlow  Max=2.87 cfs @ 12.05 hrs  HW=1,443.74'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 2.87 cfs @ 1.19 fps)
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Pond 12P: Pocket Wetland 29A
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Pond 12P: Pocket Wetland 29A
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Summary for Pond 13P: Flow Splitter to SW 29A

[57] Hint: Peaked at 1,444.24' (Flood elevation advised)

Inflow Area = 0.369 ac, 50.68% Impervious,  Inflow Depth = 6.57"    for  100-YR, 24-HR Storm event
Inflow = 3.13 cfs @ 12.03 hrs,  Volume= 0.202 af
Outflow = 3.13 cfs @ 12.04 hrs,  Volume= 0.202 af,  Atten= 0%,  Lag= 0.6 min
Primary = 2.44 cfs @ 12.04 hrs,  Volume= 0.197 af
Secondary = 0.69 cfs @ 12.04 hrs,  Volume= 0.005 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 1,444.24' @ 12.04 hrs

Device Routing     Invert Outlet Devices
#1 Primary 1,443.30' 15.0"  Round CMP_Round  15"   

L= 41.2'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,443.30' / 1,443.00'   S= 0.0073 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Secondary 1,443.30' 15.0"  Round Bypass Culvert   
L= 46.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,443.30' / 1,443.00'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,444.10' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=2.43 cfs @ 12.04 hrs  HW=1,444.24'  TW=1,443.74'   (Dynamic Tailwater)
1=CMP_Round  15"  (Outlet Controls 2.43 cfs @ 3.41 fps)

Secondary OutFlow  Max=0.68 cfs @ 12.04 hrs  HW=1,444.24'  TW=0.00'   (Dynamic Tailwater)
2=Bypass Culvert  (Passes 0.68 cfs of 2.47 cfs potential flow)

3=Sharp-Crested Rectangular Weir  (Weir Controls 0.68 cfs @ 1.22 fps)
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Pond 13P: Flow Splitter to SW 29A
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Pond 13P: Flow Splitter to SW 29A
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Summary for Pond 93P: Flow Splitter to BMP

[58] Hint: Peaked 0.56' above defined flood level

Inflow Area = 1.239 ac, 44.15% Impervious,  Inflow Depth = 6.22"    for  100-YR, 24-HR Storm event
Inflow = 10.12 cfs @ 12.03 hrs,  Volume= 0.642 af
Outflow = 10.12 cfs @ 12.04 hrs,  Volume= 0.642 af,  Atten= 0%,  Lag= 0.6 min
Primary = 5.06 cfs @ 12.04 hrs,  Volume= 0.516 af
Secondary = 5.06 cfs @ 12.04 hrs,  Volume= 0.126 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 1,369.56' @ 12.04 hrs
Flood Elev= 1,369.00'

Device Routing     Invert Outlet Devices
#1 Primary 1,367.76' 15.0"  Round Culvert   

L= 21.8'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,367.76' / 1,366.50'   S= 0.0578 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Secondary 1,367.76' 15.0"  Round Culvert   
L= 93.7'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,367.76' / 1,363.37'   S= 0.0469 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#3 Device 2 1,368.30' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=5.04 cfs @ 12.04 hrs  HW=1,369.55'  TW=1,366.33'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 5.04 cfs @ 4.11 fps)

Secondary OutFlow  Max=5.04 cfs @ 12.04 hrs  HW=1,369.55'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Inlet Controls 5.04 cfs @ 4.11 fps)

3=Sharp-Crested Rectangular Weir  (Passes 5.04 cfs of 17.16 cfs potential flow)
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Pond 93P: Flow Splitter to BMP
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Pond 93P: Flow Splitter to BMP
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Summary for Pond 94P: Stormwater Wetland C

Inflow Area = 0.959 ac, 50.05% Impervious,  Inflow Depth = 6.44"    for  100-YR, 24-HR Storm event
Inflow = 7.87 cfs @ 12.03 hrs,  Volume= 0.515 af
Outflow = 7.06 cfs @ 12.06 hrs,  Volume= 0.513 af,  Atten= 10%,  Lag= 2.0 min
Primary = 0.88 cfs @ 12.06 hrs,  Volume= 0.288 af
Secondary = 6.18 cfs @ 12.06 hrs,  Volume= 0.224 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,347.50'   Surf.Area= 2,565 sf   Storage= 2,214 cf
Peak Elev= 1,348.59' @ 12.06 hrs   Surf.Area= 3,818 sf   Storage= 5,797 cf   (3,582 cf above start)

Plug-Flow detention time= 182.3 min calculated for 0.462 af (90% of inflow)
Center-of-Mass det. time= 105.3 min ( 885.0 - 779.6 )

Volume Invert Avail.Storage Storage Description
#1 1,345.00' 7,418 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,345.00 25 39.0 0 0 25
1,346.00 323 286.8 146 146 6,452
1,347.00 1,831 404.5 974 1,120 12,936
1,347.50 2,565 404.6 1,094 2,214 13,138
1,348.00 3,311 405.0 1,465 3,679 13,342
1,349.00 4,184 299.4 3,739 7,418 19,272

Device Routing     Invert Outlet Devices
#1 Primary 1,347.50' 30.0 deg Sharp-Crested Vee/Trap Weir   Cv= 2.61 (C= 3.26)   
#2 Secondary 1,348.20' 10.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=0.88 cfs @ 12.06 hrs  HW=1,348.59'   (Free Discharge)
1=Sharp-Crested Vee/Trap Weir  (Weir Controls 0.88 cfs @ 2.73 fps)

Secondary OutFlow  Max=6.18 cfs @ 12.06 hrs  HW=1,348.59'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 6.18 cfs @ 1.57 fps)
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Pond 94P: Stormwater Wetland C
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Pond 94P: Stormwater Wetland C
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Summary for Pond 95P: Bioretention Area F

Inflow Area = 0.564 ac, 44.68% Impervious,  Inflow Depth = 6.14"    for  100-YR, 24-HR Storm event
Inflow = 4.59 cfs @ 12.02 hrs,  Volume= 0.288 af
Outflow = 4.47 cfs @ 12.04 hrs,  Volume= 0.264 af,  Atten= 3%,  Lag= 1.0 min
Primary = 4.47 cfs @ 12.04 hrs,  Volume= 0.264 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 1,349.73' @ 12.04 hrs   Surf.Area= 1,877 sf   Storage= 2,035 cf

Plug-Flow detention time= 205.8 min calculated for 0.264 af (91% of inflow)
Center-of-Mass det. time= 162.5 min ( 949.1 - 786.6 )

Volume Invert Avail.Storage Storage Description
#1 1,345.00' 6,415 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

1,345.00 996 183.4 0.0 0 0 996
1,345.50 996 183.4 25.0 125 125 1,088
1,346.00 996 183.4 25.0 125 249 1,179
1,347.00 996 183.4 25.0 249 498 1,363
1,348.00 996 183.4 25.0 249 747 1,546
1,349.00 996 183.4 25.0 249 996 1,730
1,350.00 2,264 464.7 100.0 1,587 2,583 16,241
1,351.00 5,654 1,195.0 100.0 3,832 6,415 112,699

Device Routing     Invert Outlet Devices
#1 Primary 1,345.00' 15.0"  Round Culvert   

L= 78.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,345.00' / 1,344.20'   S= 0.0103 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,345.50' 0.4" Horiz. Orifice/Grate X 340.00 columns   X 4 rows C= 0.600   
Limited to weir flow at low heads   

#3 Device 2 1,345.50' 0.250 in/hr Exfiltration over Surface area above 1,345.50'   
Conductivity to Groundwater Elevation = 1,344.50'   
Excluded Surface area = 996 sf   

#4 Device 1 1,349.50' 36.0" x 36.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=4.45 cfs @ 12.04 hrs  HW=1,349.73'   (Free Discharge)
1=Culvert  (Passes 4.45 cfs of 9.46 cfs potential flow)

2=Orifice/Grate  (Passes 0.01 cfs of 11.76 cfs potential flow)
3=Exfiltration  ( Controls 0.01 cfs)

4=Orifice/Grate  (Weir Controls 4.45 cfs @ 1.58 fps)
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Pond 95P: Bioretention Area F
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Pond 95P: Bioretention Area F
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Summary for Pond 99P: Stormwater Pocket Wetland G

Inflow Area = 0.677 ac, 44.17% Impervious,  Inflow Depth = 6.30"    for  100-YR, 24-HR Storm event
Inflow = 5.63 cfs @ 12.02 hrs,  Volume= 0.356 af
Outflow = 4.76 cfs @ 12.06 hrs,  Volume= 0.356 af,  Atten= 15%,  Lag= 2.3 min
Primary = 4.76 cfs @ 12.06 hrs,  Volume= 0.356 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,339.00'   Surf.Area= 3,682 sf   Storage= 5,147 cf
Peak Elev= 1,339.33' @ 12.06 hrs   Surf.Area= 4,044 sf   Storage= 6,416 cf   (1,269 cf above start)

Plug-Flow detention time= 177.3 min calculated for 0.237 af (67% of inflow)
Center-of-Mass det. time= 10.1 min ( 792.4 - 782.3 )

Volume Invert Avail.Storage Storage Description
#1 1,335.00' 9,394 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,335.00 93 80.5 0 0 93
1,336.00 416 130.2 235 235 933
1,337.00 1,024 220.2 698 933 3,449
1,338.00 1,932 236.2 1,454 2,387 4,073
1,339.00 3,682 404.5 2,760 5,147 12,660
1,340.00 4,837 491.2 4,246 9,394 18,856

Device Routing     Invert Outlet Devices
#1 Primary 1,339.00' 10.0' long  x 3.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50   
Coef. (English)  2.44  2.58  2.68  2.67  2.65  2.64  2.64  2.68  2.68  
2.72  2.81  2.92  2.97  3.07  3.32   

Primary OutFlow  Max=4.75 cfs @ 12.06 hrs  HW=1,339.33'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 4.75 cfs @ 1.45 fps)
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Pond 99P: Stormwater Pocket Wetland G
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Pond 99P: Stormwater Pocket Wetland G
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Summary for Pond 100P: Stormwater Wetland E

Inflow Area = 1.422 ac, 39.94% Impervious,  Inflow Depth = 6.11"    for  100-YR, 24-HR Storm event
Inflow = 11.39 cfs @ 12.02 hrs,  Volume= 0.724 af
Outflow = 10.45 cfs @ 12.05 hrs,  Volume= 0.724 af,  Atten= 8%,  Lag= 1.8 min
Primary = 0.66 cfs @ 12.05 hrs,  Volume= 0.390 af
Secondary = 9.80 cfs @ 12.05 hrs,  Volume= 0.335 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,346.80'   Surf.Area= 2,420 sf   Storage= 2,588 cf
Peak Elev= 1,347.52' @ 12.05 hrs   Surf.Area= 3,792 sf   Storage= 4,806 cf   (2,218 cf above start)

Plug-Flow detention time= 74.9 min calculated for 0.665 af (92% of inflow)
Center-of-Mass det. time= 9.0 min ( 796.3 - 787.3 )

Volume Invert Avail.Storage Storage Description
#1 1,343.00' 13,221 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,343.00 13 14.7 0 0 13
1,344.00 114 57.6 55 55 262
1,345.00 474 130.7 273 329 1,362
1,346.00 1,234 286.1 824 1,153 6,520
1,347.00 2,778 454.7 1,954 3,107 16,466
1,348.00 4,871 736.2 3,776 6,883 43,150
1,349.00 7,928 1,003.3 6,338 13,221 80,134

Device Routing     Invert Outlet Devices
#1 Primary 1,346.20' 6.0"  Round Culvert   

L= 50.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,346.20' / 1,346.00'   S= 0.0040 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.20 sf   

#2 Device 1 1,346.80' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 1,347.00' 10.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=0.66 cfs @ 12.05 hrs  HW=1,347.52'   (Free Discharge)
1=Culvert  (Barrel Controls 0.66 cfs @ 3.35 fps)

2=Orifice/Grate  (Passes 0.66 cfs of 15.93 cfs potential flow)

Secondary OutFlow  Max=9.78 cfs @ 12.05 hrs  HW=1,347.52'   (Free Discharge)
3=Broad-Crested Rectangular Weir  (Weir Controls 9.78 cfs @ 1.89 fps)
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The following is a summary of the proposed ponds and created wetlands that serve as water quality and 
quantity type ponds/wetlands.  The proposed pond and wetland types were chosen based on various 
physical elements including contributing drainage area, land use, water table, etc.  This appendix serves to 
outline the various required design elements of the New York State Stormwater Management Design 
Manual. 
 

Table J-1
Summary of Pond Types

Pond No. Location Pond Type In-line or off-line 
system 

Drainage Area 
(acres) 

C Thompsonville Road W-4 (Pocket 
Wetland) 

Off-line  0.959 

E 
Thompsonville Road W-4 In-Line Treatment 1.422 

G Thompsonville Road W-4 In-Line Treatment 0.677 

30  

 

Joyland Road (between 
Thomsponville Rd. and Resort 
Entry Road) 

W-4 In-Line Treatment 1.148 

29A Joyland Road (between 
Thomsponville Rd. and Resort 
Entry Road) 

W-4 Off-Line 
Treatment 

0.448 

29B Joyland Road (between 
Thomsponville Rd. and Resort 
Entry Road) 

W-4 In-Line Treatment 1.788 

28 
Resort Entry Road Pocket Pond (P-

5) 
In-Line Treatment 3.802 

26 
Resort Entry Road P-5 In-Line Treatment 5.277 

24 Resort Entry Road Micropool 
Extended 
Detention Pond 
(P-1) 

In-Line Treatment 12.441 

23 Resort Entry Road P-5 In-Line Treatment 7.321 

21B  Resort Entry Road P-5 In-Line Treatment 3.185 

21A  Resort Entry Road P-5 In-Line Treatment 3.680 

 

  

1.0 THOMPSONVILLE ROAD 

The following represents the three proposed ponds along Thompsonville Road that will be located within 
the right of way and will provide treatement for the redevelopment of the existing asphalt pavement.  The 
roadway improvements include a defined 11 ft. asphalt paved travel lane in each direction, a 2 ft. gravel 
shoulder.  The proposed redeveloped road will be crowned in the middle.  A vegetated grassed swale is 
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proposed along the roadway conveying stormwater runoff to proposed bioretention basins and pocket 
wetlands.   

1.1 Stormwater Wetland C (Off-Line Treatment) 

 
Pocket Wetland (W-4 per the NYSSMDM) 
The following parameters were used in designing and sizing the Pocket Wetland (W-4): 
 Swale and Forebay - A forebay would be provided at each inlet point, which would provide primary 

settling for the larger particulates. Prior to the forebay, vegetated swales are designed to convey 
runoff to the proposed stormwater wetland as well as provide pre-treatment. The inflow from the 
vegetated swales would be stabilized with rip rap to minimize erosion.  Due to subsurface site 
constraints and site features such as adjacent existing wetlands, and the extremely small volume, the 
proposed forebay depth was limited to 2 feet. Although it does not meet the optimal range of 4 to 6 
feet deep, additional forebay volume was provided than required. In addition, the vegetated swales are 
expected to provide pre-treatment prior to runoff entering the proposed forebay. A fixed depth marker 
would be installed to assist in the long term inspection and maintenance plan.  This would help 
determine the depth of sediment accumulation and when maintenance is required. 

Sediment Forebay Sizing       

Requirement:  10% of the WQv   

Requirement:  4 to 6 feet deep   

     

Water Quality Volume (90% Rule)   

WQv = 1,413 cf   

     

10% of WQv =  141 cf   

     

Forebay Volume Provided = 442 cf @ EL. 1347’ 

Forebay Depth Provided = 2 ft   
 

 Side-Slopes - The minimum side slopes for the forebay and the proposed stormwater pocket wetland 
are 3:1(H:1). The side slopes will vary based on microtopography to achieve WQv zones (e.g., low 
marsh, high marsh). 

 Micropool - A micropool would be provided in order to protect the low flow pipe from clogging and 
prevent sediment resuspension. This area would be 2.5 feet in depth that stores approximately 10% of 
the WQv. 

 Water Quality Volume – 100% of the water quality volume would be maintained within the 
stormwater pocket wetland.  

 Vegetation – Landscape plans would be designed in order to establish wetland plants within shallow 
areas of the permanent pool areas. The plan would incorporate various grass species for the sideslopes 
and emergent wetland species.  The plant variety would provide treatment through nutrient uptake. 
Minimum elements of a plan include: delineation of pondscaping zones, selection of corresponding 
plant species, planting plan, sequence for preparing the wetland bed and sources of plant material. 
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 Permanent pool – The proposed design would provide 100% of the water quality volume within the 
stormwater pocket wetland. Through microtopography and internal grading, a minimum of 35% of 
the total surface area will have a depth of six inches or less, and at least 65% of the total surface area 
shall be shallower than 18 inches with at least 25% of the WQv in deep water zones with a depth 
greater than four feet.  

Micropool Sizing         
Requirement:  10% of WQv    
Requirement:  4 to 6 feet deep    
      
Water Quality Volume (90% Rule)    
WQv = 1,413 cf    
      
10% of WQv =  141 cf    
      

Micropool Volume Provided =  422 cf @ EL. 1347.5’ 

Micropool Depth Provided = 2.5 ft   
  

Pocket Wetland Sizing         
Requirement:  100% of WQv    
Requirement:  Varies*    
      
Water Quality Volume (90% Rule)    
WQv = 1,413 cf    
      
100% of WQv =  1,413 cf    
      

Permanent Pool Volume Provided = 2,214 cf @ EL. 1347.5’ 

Permanent Pool  Depth Provided = < 6 in  to 2.5 ft   
* Note – WQv zones vary based on microtopography and internal grading to achieve low 

marsh and high marsh planting requirements. See Paving, Grading, and Drainage 
Plan. 

 Geometry – The Pocket Wetland has been designed with a length to width ratio of 2:1 as required by 
NYSSMDM. The design also meets the minimum surface area to drainage area ratio of 1:100.  

 Energy Dissipater - A rip rap velocity dissipater would be installed at the inlet and at the emergency 
overflow outlet of the pond.  This will help to minimize the potential for erosion and scouring. 

 Outlet control structure – The outlet control structure will consist of a primary weir set at the 
permanent pool elevation.  

 Pond Drain – An adjustable gate valve located within the outlet control structure will allow for the 
owner/operator to drawdown the pond within 24 hours. 

 Freeboard - 1 foot of freeboard would be provided. 
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 Emergency overflow - Safe conveyance of the 100-year storm flow would be provided through a 
bypass channel prior to the off-line stormwater pocket wetland. The weir elevation is determined by 
the 100-yr flood elevation and located such that stormwater flows would not adversely impact 
surrounding properties. 

 Planting Maintenance – Reinforcement plantings will be required as outlined in the specifications 
after the second growing season if 50% coverage is not achieved.  

 Wetland Safety – Signs warning the general public of standing water will be placed along the pond 
edge. 

 

1.2 Proposed Stormwater Wetland E (In-Line Treatment) 

 
Proposed Pocket Wetland (W-4 per the NYSSMDM) 
The following parameters were used in designing and sizing the Pocket Wetland (W-4): 
 Swale and Forebay - A forebay would be provided at each inlet point, which would provide primary 

settling for the larger particulates. Prior to the forebay, vegetated swales are designed to convey 
runoff to the proposed stormwater wetland as well as provide pre-treatment. The inflow from the 
vegetated swales would be stabilized with rip rap to minimize erosion.  Due to subsurface site 
constraints and adjacent existing wetlands, the proposed forebay depth was limited to 2 feet. 
Although it does not meet the optimal range of 4 to 6 feet deep, additional forebay volume was 
provided than required. In addition, the vegetated swales are expected to provide pre-treatment prior 
to runoff entering the proposed forebay. A fixed depth marker would be installed to assist in the long 
term inspection and maintenance plan.  This would help determine the depth of sediment 
accumulation and when maintenance is required. 

Sediment Forebay Sizing       
Requirement:  10% of the WQv   
Requirement:  4 to 6 feet deep   
     
Water Quality Volume (90% Rule)   
WQv = 2,542 cf   
     
10% of WQv =  254 cf   
     

Forebay Volume Provided =  292 cf @ EL. 1346’ 

Forebay Depth Provided = 2 ft   
 

 Side-Slopes - The minimum side slopes for the forebay and the proposed stormwater pocket wetland 
are 3:1(H:1). The side slopes will vary based on microtopography to achieve WQv zones (e.g., low 
marsh, high marsh). 

 Micropool - A micropool would be provided in order to protect the low flow pipe from clogging and 
prevent sediment resuspension. This area would be 2.5 feet in depth that stores approximately 10% of 
the WQv. 
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 Water Quality Volume – 100% of the water quality volume would be maintained within the 
stormwater pocket wetland.  

 Vegetation – Landscape plans would be designed in order to establish wetland plants within shallow 
areas of the permanent pool areas. The plan would incorporate various grass species for the sideslopes 
and emergent wetland species.  The plant variety would provide treatment through nutrient uptake. 
Minimum elements of a plan include: delineation of pondscaping zones, selection of corresponding 
plant species, planting plan, sequence for preparing the wetland bed and sources of plant material. 

 Permanent pool – The proposed design would provide 100% of the water quality volume within the 
stormwater pocket wetland. Through microtopography and internal grading, a minimum of 35% of 
the total surface area will have a depth of six inches or less, and at least 65% of the total surface area 
shall be shallower than 18 inches with at least 25% of the WQv in deep water zones with a depth 
greater than four feet.  

Micropool Sizing         
Requirement:  10% of WQv    
Requirement:  4 to 6 feet deep    
      
Water Quality Volume (90% Rule)    
WQv = 2,542 cf    
      
10% of WQv =  254 cf    
      

Micropool Volume Provided =  403 cf @ EL. 1346’ 

Micropool Depth Provided = 2.5 ft   
  

Pocket Wetland Sizing         
Requirement:  100% of WQv    
Requirement:  Varies*    
      
Water Quality Volume (90% Rule)    
WQv = 2,542 cf    
      
100% of WQv =  2,542 cf    
      

Permanent Pool Volume Provided = 2,588 cf @ EL. 1346.8’ 

Permanent Pool  Depth Provided = 
<6 in. 
to 3.8 ft   

* Note – WQv zones vary based on microtopography and internal grading to achieve low 
marsh and high marsh planting requirements. See Grading Plan. 

 Geometry – The Pocket Wetland has been designed with a length to width ratio of 2:1 as required by 
NYSSMDM. The design also meets the minimum surface area to drainage area ratio of 1:100.  
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 Energy Dissipater - A rip rap velocity dissipater would be installed at the inlet and at the emergency 
overflow outlet of the pond.  This will help to minimize the potential for erosion and scouring. 

 Outlet control structure – The outlet control structure will consist of a primary weir set at the 
permanent pool elevation.  

 Pond Drain – An adjustable gate valve located within the outlet control structure will allow for the 
owner/operator to drawdown the pond within 24 hours. 

 Freeboard - 1 foot of freeboard would be provided. 

 Emergency overflow - Safe conveyance of the 100-year storm flow would be provided through a 
secondary emergency overflow weir. The weir elevation is determined by the 100-yr flood elevation 
and located such that stormwater flows would not adversely impact surrounding properties. 

 Planting Maintenance – Reinforcement plantings will be required as outlined in the specifications 
after the second growing season if 50% coverage is not achieved.  

 Wetland Safety – Signs warning the general public of standing water will be placed along the pond 
edge. 

 

1.3 Proposed Stormwater Wetland G (In-Line Treatment) 

 
Proposed Pocket Wetland (W-4 per the NYSSMDM) 
The following parameters were used in designing and sizing the Pocket Wetland (W-4): 
 Swale and Forebay - A forebay would be provided at each inlet point, which would provide primary 

settling for the larger particulates. Prior to the forebay, vegetated swales are designed to convey 
runoff to the proposed stormwater wetland as well as provide pre-treatment. The inflow from the 
vegetated swales would be stabilized with rip rap to minimize erosion.  Due to subsurface site 
constraints and surface constraints such as adjacent existing wetlands, the proposed forebay depth 
was limited to 2 feet. Although it does not meet the optimal range of 4 to 6 feet deep, additional 
forebay volume was provided than required. In addition, the vegetated swales are expected to provide 
pre-treatment prior to runoff entering the proposed forebay. A fixed depth marker would be installed 
to assist in the long term inspection and maintenance plan.  This would help determine the depth of 
sediment accumulation and when maintenance is required. 

Sediment Forebay Sizing       
Requirement:  10% of the WQv   
Requirement:  4 to 6 feet deep   
     
Water Quality Volume (90% Rule)   
WQv = 1,320 cf   
     
10% of WQv =  132 cf   
     

Forebay Volume Provided =  356 cf @ EL. 1337’ 

Forebay Depth Provided = 2 ft   
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 Side-Slopes - The minimum side slopes for the forebay and the proposed stormwater pocket wetland 
are 3:1(H:1). The side slopes will vary based on microtopography to achieve WQv zones (e.g., low 
marsh, high marsh). 

 Micropool - A micropool would be provided in order to protect the low flow pipe from clogging and 
prevent sediment resuspension. This area would be two feet in depth that stores greater than 10% of 
the WQv. 

 Water Quality Volume – 100% of the water quality volume would be maintained within the 
stormwater pocket wetland.  

 Vegetation – Landscape plans would be designed in order to establish wetland plants within shallow 
areas of the permanent pool areas. The plan would incorporate various grass species for the sideslopes 
and emergent wetland species.  The plant variety would provide treatment through nutrient uptake. 
Minimum elements of a plan include: delineation of pondscaping zones, selection of corresponding 
plant species, planting plan, sequence for preparing the wetland bed and sources of plant material. 

 Permanent pool – The proposed design would provide 100% of the water quality volume within the 
stormwater pocket wetland. Through microtopography and internal grading, a minimum of 35% of 
the total surface area will have a depth of six inches or less, and at least 65% of the total surface area 
shall be shallower than 18 inches with at least 25% of the WQv in deep water zones with a depth 
greater than four feet.  

Micropool Sizing         
Requirement:  10% of WQv    
Requirement:  4 to 6 feet deep    
Water Quality Volume (90% Rule)    
WQv = 1,320 cf    
      
10% of WQv =  132 cf    
      

Micropool Volume Provided = 504 cf @ EL. 1337’ 

Micropool Depth Provided = 2 ft   
  

Pocket Wetland Sizing         
Requirement:  100% of WQv    
Requirement:  Varies*    
Water Quality Volume (90% Rule)    
WQv = 1,320 cf    
100% of WQv =  1,320 cf    
      

Permanent Pool Volume Provided =  5,147 cf @ EL. 1339’ 

Permanent Pool  Depth Provided = <6 in. to 4 ft   
* Note – WQv zones vary based on microtopography and internal grading to achieve low 

marsh and high marsh planting requirements. See Grading Plan. 
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 Geometry – The Pocket Wetland has been designed with a length to width ratio of 2:1 as required by 
NYSSMDM. The design also meets the minimum surface area to drainage area ratio of 1:100.  

 Energy Dissipater - A rip rap velocity dissipater would be installed at the inlet and at the emergency 
overflow outlet of the pond.  This will help to minimize the potential for erosion and scouring. 

 Outlet control structure – The outlet control structure will consist of a primary weir set at the 
permanent pool elevation.  

 Pond Drain – An adjustable gate valve located within the outlet control structure will allow for the 
owner/operator to drawdown the pond within 24 hours. 

 Freeboard - 1 foot of freeboard would be provided. 

 Emergency overflow - Safe conveyance of the 100-year storm flow would be provided through a 
secondary emergency overflow weir. The weir elevation is determined by the 100-yr flood elevation 
and located such that stormwater flows would not adversely impact surrounding properties. 

 Planting Maintenance – Reinforcement plantings will be required as outlined in the specifications 
after the second growing season if 50% coverage is not achieved.  

 Wetland Safety – Signs warning the general public of standing water will be placed along the pond 
edge. 
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2.0 JOYLAND ROAD 

The following represents the three proposed ponds along Joyland Road that will be located within the 
right of way and will provide treatment for the redevelopment and widening of Joyland Road between 
Thompsonville Road and Resort Entry Road.  The roadway improvements include a defined 11 ft. asphalt 
paved travel lane in each direction, crowned roadway with concrete curb and a system of catch basins and 
piping.  Stormwater runoff from the asphalt pavement will be conveyed to proposed bioretntion basins or 
created wetlands located east of the proposed road. 

2.1 Proposed Stormwater Wetland No. 30 (In-Line Treatment) 

 
Proposed Pocket Wetland (W-4 per the NYSSMDM) 
The following parameters were used in designing and sizing the Pocket Wetland (W-4): 
 Forebay - A forebay would be provided at the inlet point, which would provide primary settling for 

the larger particulates. The outfall from the inlet pipe would be stabilized with rip rap to minimize 
erosion of the sideslopes.  Due to subsurface site constraints and site features such as adjacent 
existing wetlands, and the extremely small volume, the proposed forebay depth was limited to 3 feet. 
Although it does not meet the optimal range of 4 to 6 feet deep, additional forebay volume was 
provided than required. A fixed depth marker would be installed to assist in the long term inspection 
and maintenance plan.  This would help determine the depth of sediment accumulation and when 
maintenance is required. 

Sediment Forebay Sizing       
Requirement:  10% of the WQv   
Requirement:  4 to 6 feet deep   
     
Water Quality Volume (90% Rule)   
WQv = 2,047 cf   
     
10% of WQv =  205 cf   
     

Forebay Volume Provided =  1,894 cf @ EL. 1437’ 

Forebay Depth Provided = 3 ft   
 

 Side-Slopes - The minimum side slopes for the forebay and the proposed stormwater pocket wetland 
are 3:1(H:1). The side slopes will vary based on microtopography to achieve WQv zones (e.g., low 
marsh, high marsh). 

 Micropool - A micropool would be provided in order to protect the low flow pipe from clogging and 
prevent sediment resuspension. This area would be three feet in depth that stores approximately 10% 
of the WQv. 

 Water Quality Volume – 100% of the water quality volume would be maintained within the 
stormwater pocket wetland.  

 Vegetation – Landscape plans would be designed in order to establish wetland plants within shallow 
areas of the permanent pool areas. The plan would incorporate various grass species for the sideslopes 



AKRF Engineering, P.C. Appendix J 
Stormwater Pollution Prevention Plan EPT Concord Resort 

 

Appendix J-10 

and emergent wetland species.  The plant variety would provide treatment through nutrient uptake. 
Minimum elements of a plan include: delineation of pondscaping zones, selection of corresponding 
plant species, planting plan, sequence for preparing the wetland bed and sources of plant material. 

 Permanent pool – The proposed design would provide 100% of the water quality volume within the 
stormwater pocket wetland. Through microtopography and internal grading, a minimum of 35% of 
the total surface area will have a depth of six inches or less, and at least 65% of the total surface area 
shall be shallower than 18 inches with at least 25% of the WQv in deep water zones with a depth 
greater than four feet.  

Micropool Sizing         
Requirement:  10% of WQv    
Requirement:  4 to 6 feet deep    
      
Water Quality Volume (90% Rule)    
WQv = 2,047 cf    
      
10% of WQv =  205 cf    
      

Micropool Volume Provided =  3,912 cf @ EL. 1437’ 

Micropool Depth Provided = 3 ft   
  

Pocket Wetland Sizing         
Requirement:  100% of WQv    
Requirement:  Varies*    
      
Water Quality Volume (90% Rule)    
WQv = 2,047 cf    
      
100% of WQv =  2,047 cf    
      

Permanent Pool Volume Provided =  5,097 cf @ EL. 1437’ 

Permanent Pool  Depth Provided =
<6 in. 
<6 in. to 3 ft   

* Note – WQv zones vary based on microtopography and internal grading to achieve low 
marsh and high marsh planting requirements. See Grading Plan. 

 Geometry – The Pocket Wetland has been designed with a length to width ratio of 2:1 as required by 
NYSSMDM. The design also meets the minimum surface area to drainage area ratio of 1:100.  

 Energy Dissipater - A rip rap velocity dissipater would be installed at the inlet and at the emergency 
overflow outlet of the pond.  This will help to minimize the potential for erosion and scouring. 

 Outlet control structure – The pre-cast concrete structure is designed with a low flow orifice that 
would detain the 1-year, 24-hour storm event for a minimum of 24 hours, meeting the NYSDEC and 
NYCDEP requirements.  The larger storm events would also be conveyed through an opening at the 
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top of the outlet control structure designed to attenuate the larger storm events.  The outlet control 
structure is located within the pond embankment.  

 Pond Drain – An adjustable gate valve located within the outlet control structure will allow for the 
owner/operator to drawdown the pond within 24 hours. 

 Freeboard - 1 foot of freeboard would be provided. 

 Planting Maintenance – Reinforcement plantings will be required as outlined in the specifications 
after the second growing season if 50% coverage is not achieved.  

 Wetland Safety – Signs warning the general public of standing water will be placed along the pond 
edge. 

 

2.2 Proposed Stormwater Wetland No. 29A (Off-Line Treatment) 

 
Proposed Pocket Wetland (W-4 per the NYSSMDM) 
The following parameters were used in designing and sizing the Pocket Wetland (W-4): 
 
 Flow Diversion Structure - A flow diversion structure will be provided at the inlet point, which would 

bypass storm events greater than the WQv event to the stormwater conveyance network. The WQv 
event would be directed into the proposed stormwater pocket wetland. The outfall from the inlet pipe 
would be stabilized with rip rap to minimize erosion of the sideslopes.  A fixed depth marker would 
be installed to assist in the long term inspection and maintenance plan.  This would help determine 
the depth of sediment accumulation and when maintenance is required. 

 Side-Slopes - The minimum side slopes for the the proposed stormwater pocket wetland are 3:1(H:1). 
The side slopes will vary based on microtopography to achieve WQv zone requirements (e.g., low 
marsh, high marsh). 

 Micropool - A micropool would be provided in order to protect the low flow pipe from clogging and 
prevent sediment resuspension. This area would be 2.5 feet in depth that stores greater than 10% of 
the WQv. 

 Water Quality Volume – 100% of the water quality volume would be maintained within the 
stormwater pocket wetland.  

 Vegetation – Landscape plans would be designed in order to establish wetland plants within shallow 
areas of the permanent pool areas. The plan would incorporate various grass species for the sideslopes 
and emergent wetland species.  The plant variety would provide treatment through nutrient uptake. 
Minimum elements of a plan include: delineation of pondscaping zones, selection of corresponding 
plant species, planting plan, sequence for preparing the wetland bed and sources of plant material. 

 Permanent pool – The proposed design would provide 100% of the water quality volume within the 
stormwater pocket wetland. Through microtopography and internal grading, a minimum of 35% of 
the total surface area will have a depth of six inches or less, and at least 65% of the total surface area 
shall be shallower than 18 inches with at least 25% of the WQv in deep water zones with a depth 
greater than four feet.   
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Pocket Wetland Sizing         
Requirement:  100% of WQv    
Requirement:  Varies*    
      
Water Quality Volume (90% Rule)    
WQv = 814 cf    
      
100% of WQv =  814 cf    
      

Permanent Pool Volume Provided =  1,565 cf @ EL. 1443.5’ 

Permanent Pool  Depth Provided = <6 in. to 2.5 ft   
* Note – WQv zones vary based on microtopography and internal grading to achieve low 

marsh and high marsh planting requirements. See Grading Plan. 

 Geometry – The Pocket Wetland has been designed with a length to width ratio of 2:1 as required by 
NYSSMDM. The design also meets the minimum surface area to drainage area ratio of 1:100.  

 Energy Dissipater - A rip rap velocity dissipater would be installed at the inlet and at the emergency 
overflow outlet of the pond.  This will help to minimize the potential for erosion and scouring. 

 Outlet control structure – Outlet control structure – The outlet control structure will consist of a 
primary weir set at the permanent pool elevation.  

 Pond Drain – An adjustable gate valve located within the outlet control structure will allow for the 
owner/operator to drawdown the pond within 24 hours. 

 Freeboard - 1 foot of freeboard would be provided. 

 Planting Maintenance – Reinforcement plantings will be required as outlined in the specifications 
after the second growing season if 50% coverage is not achieved.  

 Wetland Safety – Signs warning the general public of standing water will be placed along the pond 
edge. 

 

2.3 Proposed Stormwater Wetland No. 29B (In-Line Treatment) 

 
Proposed Pocket Wetland (W-4 per the NYSSMDM) 
The following parameters were used in designing and sizing the Pocket Wetland (W-4): 
 Forebay - A forebay would be provided at each inlet point, which would provide primary settling for 

the larger particulates. The outfall from the inlet pipe would be stabilized with rip rap to minimize 
erosion of the sideslopes.  A fixed depth marker would be installed to assist in the long term 
inspection and maintenance plan.  This would help determine the depth of sediment accumulation and 
when maintenance is required. 
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Sediment Forebay Sizing       
Requirement:  10% of the WQv   
Requirement:  4 to 6 feet deep   
     
Water Quality Volume (90% Rule)   
WQv = 3,578 cf   
     
10% of WQv =  358 cf   
 
Forebay No. 1     

Forebay Volume Provided = 1,440 cf @ EL. 1443’

Forebay Depth Provided = 3 ft   
 

   Forebay No. 2 

Forebay Volume Provided =  1,628 cf @ EL. 1443’ 

Forebay Depth Provided = 3 ft   
 

 Side-Slopes - The minimum side slopes for the forebay and the proposed stormwater pocket wetland 
are 3:1(H:1). The side slopes will vary based on microtopography to achieve WQv zones (e.g., low 
marsh, high marsh). 

 Micropool - A micropool would be provided in order to protect the low flow pipe from clogging and 
prevent sediment resuspension. This area would be three feet in depth that stores greater than 10% of 
the WQv. 

 Water Quality Volume – 100% of the water quality volume would be maintained within the 
stormwater pocket wetland.  

 Vegetation – Landscape plans would be designed in order to establish wetland plants within shallow 
areas of the permanent pool areas. The plan would incorporate various grass species for the sideslopes 
and emergent wetland species.  The plant variety would provide treatment through nutrient uptake. 
Minimum elements of a plan include: delineation of pondscaping zones, selection of corresponding 
plant species, planting plan, sequence for preparing the wetland bed and sources of plant material. 

 Permanent pool – The proposed design would provide 100% of the water quality volume within the 
stormwater pocket wetland. Through microtopography and internal grading, a minimum of 35% of 
the total surface area will have a depth of six inches or less, and at least 65% of the total surface area 
shall be shallower than 18 inches with at least 25% of the WQv in deep water zones with a depth 
greater than four feet.  
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Micropool Sizing         
Requirement:  10% of WQv    
Requirement:  4 to 6 feet deep    
      
Water Quality Volume (90% Rule)    
WQv = 3,578 cf    
      
10% of WQv =  358 cf    
      

Micropool Volume Provided =  3,912 cf @ EL. 1442’ 

Micropool Depth Provided = 4 ft   
  

Pocket Wetland Sizing         
Requirement:  100% of WQv    
Requirement:  Varies*    
      
Water Quality Volume (90% Rule)    
WQv = 3,578 cf    
      
100% of WQv =  3,578 cf    
      

Permanent Pool Volume Provided =  5,097 cf @ EL. 1442’ 

Permanent Pool  Depth Provided = 
<6 in. 

to 4 ft   
* Note – WQv zones vary based on microtopography and internal grading to achieve low 

marsh and high marsh planting requirements. See Grading Plan. 

 Geometry – The Pocket Wetland has been designed with a length to width ratio of 2:1 as required by 
NYSSMDM. The design also meets the minimum surface area to drainage area ratio of 1:100.  

 Energy Dissipater - A rip rap velocity dissipater would be installed at the inlet and at the emergency 
overflow outlet of the pond.  This will help to minimize the potential for erosion and scouring. 

 Outlet control structure – The outlet control structure will consist of a primary weir set at the 
permanent pool elevation.  

 Pond Drain – An adjustable gate valve located within the outlet control structure will allow for the 
owner/operator to drawdown the pond within 24 hours. 

 Freeboard - 1 foot of freeboard would be provided. 

 Planting Maintenance – Reinforcement plantings will be required as outlined in the specifications 
after the second growing season if 50% coverage is not achieved.  

 Wetland Safety – Signs warning the general public of standing water will be placed along the pond 
edge. 
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3.0 RESORT ENTRY ROAD  

 
The following represents the three proposed ponds along Thompsonville Road that will be located within 
the right of way and will provide treatement for the redevelopment of the existing asphalt pavement.  The 
roadway improvements include a defined 11 ft. asphalt paved travel lane in each direction, a 2 ft. gravel 
shoulder.  The proposed redeveloped road will be crowned in the middle.  A vegetated grassed swale is 
proposed along the roadway conveying stormwater runoff to proposed bioretention basins and pocket 
wetlands.   
 

3.1 Proposed Stormwater Pond No. 28 

 
Proposed Pocket Pond (P-5 per the NYSSMDM) 
The following parameters were used in designing and sizing the Pocket Pond (P-5): 
 Forebay - A forebay would be provided at each inlet point.  This would provide primary settling for 

the larger particulates.  The sediment forebay would be sized to contain 10% of the WQv.  The depth 
of the forebay is four feet. The outfall from the inlet pipe would be stabilized with rip rap to minimize 
erosion of the ponds’ sideslopes.  A fixed depth marker would be installed to assist in the long term 
inspection and maintenance plan.  This would help determine the depth of sediment accumulation and 
when maintenance is required. 

 Side-Slopes - The side slopes for the forebay and the wet pond are 4:1(H:1). 

 Wet Pool - A wet pool would be provided in order to protect the low flow pipe from clogging and 
prevent sediment resuspension. This area would range from four to six feet in depth.  

 Water Quality Volume – A minimum of 50% of the water quality volume would be maintained 
within the permanent pool area and a maximum of 50% of the water quality volume would be treated 
through extended detention. 

 Vegetation – Landscape plans would be designed in order to establish wetland plants within shallow 
areas of the permanent pool areas. The plan would incorporate various grass species for the sideslopes 
and emergent wetland species.  The plant variety would provide treatment through nutrient uptake. 
Minimum elements of a plan include: delineation of pondscaping zones, selection of corresponding 
plant species, planting plan, sequence for preparing the wetland bed and sources of plant material. 

Permanent/Micropool Sizing         

Requirement:  
50% min. of 
WQv    

Requirement:  4 to 6 feet deep    
      
Water Quality Volume (90% Rule)    
WQv = 7,729 cf    
      
50% of WQv =  3,865 cf    
      

Permanent Pool Volume Provided =  4,285 cf @ EL. 1373.6’ 

Permanent Pool  Depth Provided = 2.1 ft   
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 Geometry – The Pocket Pond has been designed with a length to width ratio of 1.5:1 as required by 
NYSSMDM. The design also meets the minimum surface area to drainage area ratio of 1:100.  

 Aquatic Bench – An aquatic bench will be provided that extends 15 feet inward from the normal 
shoreline with a maximum depth of 18 inches below the normal pool water surface elevation. A 15 
foot wide aquatic bench was not provided around the perimeter of the permanent pool for this Pocket 
Pond in an effort to avoid and minimize impacts and disturbance to existing wetlands.   

 Energy Dissipater - A rip rap velocity dissipater would be installed at the inlet and at the emergency 
overflow outlet of the pond.  This will help to minimize the potential for erosion and scouring. 

 Freeboard - 1 foot of freeboard would be provided. 

 Emergency overflow - Safe conveyance of the 100-year storm flow would be provided through 
spillway secondary outlet control structure. The weir elevation is determined by the 100-yr flood 
elevation and located such that stormwater flows would not adversely impact surrounding properties. 

 Maintenance access – An easement or public right of way will be provided for long term 
maintnenace.  

 Outlet control structure – The pre-cast concrete structure is designed with a low flow orifice that 
would detain the 1-year, 24-hour storm event for a minimum of 24 hours, meeting the NYSDEC and 
NYCDEP requirements.  The larger storm events would also be conveyed through an opening at the 
top of the outlet control structure designed to attenuate the larger storm events.  The outlet control 
structure is located within the pond embankment.  

 Pond Drain – An adjustable gate valve located within the outlet control structure will allow for the 
owner/operator to drawdown the pond within 24 hours. 

 Pond Safety – Signs warning the general public of standing water will be placed along the pond edge. 

 

3.2 Proposed Stormwater Pond No. 26 

 
Proposed Pocket Pond (P-5 per the NYSSMDM) 
The following parameters were used in designing and sizing the Pocket Pond (P-5): 
 Forebay - A forebay would be provided at each inlet point.  This would provide primary settling for 

the larger particulates.  The sediment forebay would be sized to contain 10% of the WQv.  The depth 
of the forebay is four feet. The outfall from the inlet pipe would be stabilized with rip rap to minimize 
erosion of the ponds’ sideslopes.  A fixed depth marker would be installed to assist in the long term 
inspection and maintenance plan.  This would help determine the depth of sediment accumulation and 
when maintenance is required. 

 Side-Slopes - The side slopes for the forebay and the wet pond are 4:1(H:1). 

 Wet Pool - A wet pool would be provided in order to protect the low flow pipe from clogging and 
prevent sediment resuspension. This area would range from four to six feet in depth.  

 Water Quality Volume – A minimum of 50% of the water quality volume would be maintained 
within the permanent pool area and a maximum of 50% of the water quality volume would be treated 
through extended detention. 
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 Vegetation – Landscape plans would be designed in order to establish wetland plants within shallow 
areas of the permanent pool areas. The plan would incorporate various grass species for the sideslopes 
and emergent wetland species.  The plant variety would provide treatment through nutrient uptake. 
Minimum elements of a plan include: delineation of pondscaping zones, selection of corresponding 
plant species, planting plan, sequence for preparing the wetland bed and sources of plant material. 

 

Permanent Pool Sizing         
Requirement:  100% of WQv    
Requirement:  4 to 6 feet deep    
      
Water Quality Volume (90% Rule)    
WQv = 3,418 cf    
      
50% of WQv =  1,709 cf    
      

Permanent Pool Volume Provided =  14,978 cf @ EL. 1371’ 

Permanent Pool  Depth Provided = 4 ft   
  

 Geometry – The Wet Pond has been designed with a length to width ratio of 1.5:1 as required by 
NYSSMDM. The design also meets the minimum surface area to drainage area ratio of 1:100.  

 Aquatic Bench – An aquatic bench will be provided that extends 15 feet inward from the normal 
shoreline with a maximum depth of 18 inches below the normal pool water surface elevation. 

 Energy Dissipater - A rip rap velocity dissipater would be installed at the inlet and at the emergency 
overflow outlet of the pond.  This will help to minimize the potential for erosion and scouring. 

 Freeboard - 1 foot of freeboard would be provided. 

 Emergency overflow - Safe conveyance of the 100-year storm flow would be provided through 
spillway secondary outlet control structure. The weir elevation is determined by the 100-yr flood 
elevation and located such that stormwater flows would not adversely impact surrounding properties. 

 Maintenance access – A 12-foot minimum wide access path would be provided for long term 
maintenance of the stormwater pond. The path would be constructed of grasspavers in order to 
decrease impervious surface and increase infiltration.  The maintenance access path is accessible from 
the main driveway via a mountable curb.  The permeable pavers are designed to withstand H20 
vehicle and equipment loading.  

 Outlet control structure – The pre-cast concrete structure is designed with a low flow orifice that 
would detain the 1-year, 24-hour storm event for a minimum of 24 hours, meeting the NYSDEC and 
NYCDEP requirements.  The larger storm events would also be conveyed through an opening at the 
top of the outlet control structure designed to attenuate the larger storm events.  The outlet control 
structure is located within the pond embankment.  

 Pond Drain – An adjustable gate valve located within the outlet control structure will allow for the 
owner/operator to drawdown the pond within 24 hours. 

 Pond Safety – Signs warning the general public of standing water will be placed along the pond edge. 



AKRF Engineering, P.C. Appendix J 
Stormwater Pollution Prevention Plan EPT Concord Resort 

 

Appendix J-18 

3.3 Proposed Stormwater Pond No. 24 

 
Proposed Micropool Extended Detention Pond (P-1 per the NYSSMDM) 
The following parameters were used in designing and sizing the Micropool Extended Detention Pond  
(P-1): 
 Forebay - A forebay would be provided at each inlet point.  This would provide primary settling for 

the larger particulates.  The sediment forebay would be sized to contain 10% of the WQv.  The depth 
of the forebay is four feet. The outfall from the inlet pipe would be stabilized with rip rap to minimize 
erosion of the ponds’ sideslopes.  A fixed depth marker would be installed to assist in the long term 
inspection and maintenance plan.  This would help determine the depth of sediment accumulation and 
when maintenance is required. 

 Side-Slopes - The side slopes for the forebay and the wet pond are 4:1(H:1). 

 Wet Pool - A wet pool would be provided in order to protect the low flow pipe from clogging and 
prevent sediment resuspension. This area would range from four to six feet in depth.  

 Water Quality Volume – A minimum of 20% of the water quality volume would be maintained 
within the permanent pool area and a maximum of 80% of the water quality volume would be treated 
through extended detention. 

 Vegetation – Landscape plans would be designed in order to establish wetland plants within shallow 
areas of the permanent pool areas. The plan would incorporate various grass species for the sideslopes 
and emergent wetland species.  The plant variety would provide treatment through nutrient uptake. 
Minimum elements of a plan include: delineation of pondscaping zones, selection of corresponding 
plant species, planting plan, sequence for preparing the wetland bed and sources of plant material. 

 

Permanent Pool Sizing         

Requirement:  
20% min. of 
WQv    

Requirement:  4 to 6 feet deep    
      
Water Quality Volume (90% Rule)    
WQv = 5,224 cf    
      
20% of WQv =  1,045 cf    
      

Permanent Pool Volume Provided =  10,821 cf @ EL. 1365’ 

Permanent Pool  Depth Provided = 3 ft   
  

 Geometry – The Pond has been designed with a length to width ratio of 1.5:1 as required by 
NYSSMDM. The design also meets the minimum surface area to drainage area ratio of 1:100.  

 Aquatic Bench – An aquatic bench will be provided that extends 15 feet inward from the normal 
shoreline with a maximum depth of 18 inches below the normal pool water surface elevation. 
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 Energy Dissipater - A rip rap velocity dissipater would be installed at the inlet and at the emergency 
overflow outlet of the pond.  This will help to minimize the potential for erosion and scouring. 

 Freeboard - 1 foot of freeboard would be provided. 

 Emergency overflow - Safe conveyance of the 100-year storm flow would be provided through 
spillway secondary outlet control structure. The weir elevation is determined by the 100-yr flood 
elevation and located such that stormwater flows would not adversely impact surrounding properties. 

 Maintenance access – A 12-foot minimum wide access path would be provided for long term 
maintenance of the stormwater pond. The path would be constructed of grasspavers in order to 
decrease impervious surface and increase infiltration.  The maintenance access path is accessible from 
the main driveway via a mountable curb.  The permeable pavers are designed to withstand H20 
vehicle and equipment loading.  

 Outlet control structure – The pre-cast concrete structure is designed with a low flow orifice that 
would detain the 1-year, 24-hour storm event for a minimum of 24 hours, meeting the NYSDEC and 
NYCDEP requirements.  The larger storm events would also be conveyed through an opening at the 
top of the outlet control structure designed to attenuate the larger storm events.  The outlet control 
structure is located within the pond embankment.  

 Pond Drain – An adjustable gate valve located within the outlet control structure will allow for the 
owner/operator to drawdown the pond within 24 hours. 

 Pond Safety – Signs warning the general public of standing water will be placed along the pond edge. 

 

3.4 Proposed Stormwater Pond No. 23 

 
Proposed Pocket Pond (P-5 per the NYSSMDM) 
The following parameters were used in designing and sizing the Pocket Pond (P-5): 
 Forebay - A forebay would be provided at each inlet point.  This would provide primary settling for 

the larger particulates.  The sediment forebay would be sized to contain 10% of the WQv.  The depth 
of the forebay is four feet. The outfall from the inlet pipe would be stabilized with rip rap to minimize 
erosion of the ponds’ sideslopes.  A fixed depth marker would be installed to assist in the long term 
inspection and maintenance plan.  This would help determine the depth of sediment accumulation and 
when maintenance is required. 

 Side-Slopes - The side slopes for the forebay and the wet pond are 4:1(H:1). 

 Wet Pool - A wet pool would be provided in order to protect the low flow pipe from clogging and 
prevent sediment resuspension. This area would range from four to six feet in depth.  

 Water Quality Volume – A minimum of 50% of the water quality volume would be maintained 
within the permanent pool area and a maximum of 50% of the water quality volume would be treated 
through extended detention. 

 Vegetation – Landscape plans would be designed in order to establish wetland plants within shallow 
areas of the permanent pool areas. The plan would incorporate various grass species for the sideslopes 
and emergent wetland species.  The plant variety would provide treatment through nutrient uptake. 
Minimum elements of a plan include: delineation of pondscaping zones, selection of corresponding 
plant species, planting plan, sequence for preparing the wetland bed and sources of plant material. 
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 Permanent pool – The proposed design would provide 100% of the water quality volume within the 
permanent pool, as required for wet ponds.  

Permanent Pool Sizing         

Requirement:  
50% min. of 
WQv    

Requirement:  4 to 6 feet deep    
      
Water Quality Volume (90% Rule)    
WQv = 4,334 cf    
      
50% of WQv =  2,167 cf    
      

Permanent Pool Volume Provided =  8,931 cf @ EL. 1381’ 

Permanent Pool  Depth Provided = 4 ft   
  

 Geometry – The Wet Pond has been designed with a length to width ratio of 1.5:1 as required by 
NYSSMDM. The design also meets the minimum surface area to drainage area ratio of 1:100.  

 Aquatic Bench – An aquatic bench will be provided that extends 15 feet inward from the normal 
shoreline with a maximum depth of 18 inches below the normal pool water surface elevation. 

 Energy Dissipater - A rip rap velocity dissipater would be installed at the inlet and at the emergency 
overflow outlet of the pond.  This will help to minimize the potential for erosion and scouring. 

 Freeboard - 1 foot of freeboard would be provided. 

 Emergency overflow - Safe conveyance of the 100-year storm flow would be provided through 
spillway secondary outlet control structure. The weir elevation is determined by the 100-yr flood 
elevation and located such that stormwater flows would not adversely impact surrounding properties. 

 Maintenance access – A 12-foot minimum wide access path would be provided for long term 
maintenance of the stormwater pond. The path would be constructed of grasspavers in order to 
decrease impervious surface and increase infiltration.  The maintenance access path is accessible from 
the main driveway via a mountable curb.  The permeable pavers are designed to withstand H20 
vehicle and equipment loading.  

 Outlet control structure – The pre-cast concrete structure is designed with a low flow orifice that 
would detain the 1-year, 24-hour storm event for a minimum of 24 hours, meeting the NYSDEC and 
NYCDEP requirements.  The larger storm events would also be conveyed through an opening at the 
top of the outlet control structure designed to attenuate the larger storm events.  The outlet control 
structure is located within the pond embankment.  

 Pond Drain – An adjustable gate valve located within the outlet control structure will allow for the 
owner/operator to drawdown the pond within 24 hours. 

 Pond Safety – Signs warning the general public of standing water will be placed along the pond edge. 
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3.5 Proposed Stormwater Pond No. 21B 

 
Proposed Pocket Pond (P-5 per the NYSSMDM) 
The following parameters were used in designing and sizing the Pocket Pond (P-5): 
 Forebay - A forebay would be provided at each inlet point.  This would provide primary settling for 

the larger particulates.  The sediment forebay would be sized to contain 10% of the WQv.  The depth 
of the forebay is four feet. The outfall from the inlet pipe would be stabilized with rip rap to minimize 
erosion of the ponds’ sideslopes.  A fixed depth marker would be installed to assist in the long term 
inspection and maintenance plan.  This would help determine the depth of sediment accumulation and 
when maintenance is required. 

 Side-Slopes - The side slopes for the forebay and the wet pond are 4:1(H:1). 

 Water Quality Volume – A minimum of 50% of the water quality volume would be maintained 
within the permanent pool area and a maximum of 50% of the water quality volume would be treated 
through extended detention. 

 Vegetation – Landscape plans would be designed in order to establish wetland plants within shallow 
areas of the permanent pool areas. The plan would incorporate various grass species for the sideslopes 
and emergent wetland species.  The plant variety would provide treatment through nutrient uptake. 
Minimum elements of a plan include: delineation of pondscaping zones, selection of corresponding 
plant species, planting plan, sequence for preparing the wetland bed and sources of plant material. 

 Permanent pool – The proposed design would provide 100% of the water quality volume within the 
permanent pool, as required for wet ponds.  

Permanent Pool Sizing         

Requirement:  
50% min. of 
WQv    

Requirement:  4 to 6 feet deep    
      
Water Quality Volume (90% Rule)    
WQv = 4,245 cf    
      
50% of WQv =  2,123 cf    
      

Permanent Pool Volume Provided =  10,561 cf @ EL. 1378’ 

Permanent Pool  Depth Provided = 3 ft   
  

 Geometry – The Wet Pond has been designed with a length to width ratio of 1.5:1 as required by 
NYSSMDM. The design also meets the minimum surface area to drainage area ratio of 1:100.  

 Aquatic Bench – An aquatic bench will be provided that extends 15 feet inward from the normal 
shoreline with a maximum depth of 18 inches below the normal pool water surface elevation. 

 Energy Dissipater - A rip rap velocity dissipater would be installed at the inlet and at the emergency 
overflow outlet of the pond.  This will help to minimize the potential for erosion and scouring. 

 Freeboard - 1 foot of freeboard would be provided. 
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 Emergency overflow - Safe conveyance of the 100-year storm flow would be provided through 
spillway secondary outlet control structure. The weir elevation is determined by the 100-yr flood 
elevation and located such that stormwater flows would not adversely impact surrounding properties. 

 Maintenance access – A 12-foot minimum wide access path would be provided for long term 
maintenance of the stormwater pond. The path would be constructed of grasspavers in order to 
decrease impervious surface and increase infiltration.  The maintenance access path is accessible from 
the main driveway via a mountable curb.  The permeable pavers are designed to withstand H20 
vehicle and equipment loading.  

 Outlet control structure – The pre-cast concrete structure is designed with a low flow orifice that 
would detain the 1-year, 24-hour storm event for a minimum of 24 hours, meeting the NYSDEC and 
NYCDEP requirements.  The larger storm events would also be conveyed through an opening at the 
top of the outlet control structure designed to attenuate the larger storm events.  The outlet control 
structure is located within the pond embankment.  

 Pond Drain – An adjustable gate valve located within the outlet control structure will allow for the 
owner/operator to drawdown the pond within 24 hours. 

 Pond Safety – Signs warning the general public of standing water will be placed along the pond edge. 

 

3.6 Proposed Stormwater Pocket Pond No. 21A 

 
Proposed Pocket Pond (P-5 per the NYSSMDM) 
The following parameters were used in designing and sizing the Pocket Pond (P-5): 
 Forebay - A forebay would be provided at each inlet point.  This would provide primary settling for 

the larger particulates.  The sediment forebay would be sized to contain 10% of the WQv.  The outfall 
from the inlet pipe would be stabilized with rip rap to minimize erosion of the ponds’ sideslopes.  A 
fixed depth marker would be installed to assist in the long term inspection and maintenance plan.  
This would help determine the depth of sediment accumulation and when maintenance is required. 

 Side-Slopes - The side slopes for the forebay and the wet pond are 4:1(H:1). 

 Water Quality Volume – A minimum of 50% of the water quality volume would be maintained 
within the permanent pool area and a maximum of 50% of the water quality volume would be treated 
through extended detention. 

 Vegetation – Landscape plans would be designed in order to establish wetland plants within shallow 
areas of the permanent pool areas. The plan would incorporate various grass species for the sideslopes 
and emergent wetland species.  The plant variety would provide treatment through nutrient uptake. 
Minimum elements of a plan include: delineation of pondscaping zones, selection of corresponding 
plant species, planting plan, sequence for preparing the wetland bed and sources of plant material. 
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Permanent Pool Sizing         

Requirement:  
50% min. of 
WQv    

Requirement:  4 to 6 feet deep    
      
Water Quality Volume (90% Rule)    
WQv = 4,848 cf    
      
50% of WQv =  2,424 cf    
      

Permanent Pool Volume Provided = 3,042 cf @ EL. 1376.5’ 

Permanent Pool  Depth Provided = 2.5 ft   
  

 Geometry – The Pocket Pond has been designed with a length to width ratio of 1.5:1 as required by 
NYSSMDM. The design also meets the minimum surface area to drainage area ratio of 1:100.  

 Aquatic Bench – An aquatic bench will be provided that extends 15 feet inward from the normal 
shoreline with a maximum depth of 18 inches below the normal pool water surface elevation.  

 Energy Dissipater - A rip rap velocity dissipater would be installed at the inlet and at the emergency 
overflow outlet of the pond.  This will help to minimize the potential for erosion and scouring. 

 Freeboard - 1 foot of freeboard would be provided above the peak elevation of the 100-year storm 
event. 

 Emergency overflow - Safe conveyance of the 100-year storm flow would be provided through 
spillway secondary outlet control structure. The weir elevation is determined by the 100-yr flood 
elevation and located such that stormwater flows would not adversely impact surrounding properties. 

 Maintenance access – A maintenance right of way or easement shall extend to the pond from a public 
or private road. 

 Outlet control structure – The pre-cast concrete structure is designed with a low flow orifice that 
would detain the 1-year, 24-hour storm event for a minimum of 24 hours, meeting the NYSDEC and 
NYCDEP requirements.  The larger storm events would also be conveyed through an opening at the 
top of the outlet control structure designed to attenuate the larger storm events.  The outlet control 
structure is located within the pond embankment.  

 Pond Drain – An adjustable gate valve located within the outlet control structure will allow for the 
owner/operator to drawdown the pond within 24 hours. 

 Pond Safety – Signs warning the general public of standing water will be placed along the pond edge 
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Storm Event Group Detailed Report:  NYSDOT Region 8
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Label
Length (Unified) 

(ft)
Upstream Inlet 

C
Upstream Inlet 
Area (acres)

System Intensity 
(in/h)

Capacity (Full 
Flow) (ft³/s)

Swale Depth  (in)
Velocity 

(Average) (ft/s)
Invert 

(Upstream) (ft)

Invert 
(Downstream) 

(ft)
Slope (ft/ft) Manning's n

Wetted 
Perimeter (ft)

Conduit Description
Hydraulic Grade 
Line (In) (ft)

Hydraulic Grade 
Line (Out) (ft)

Energy Grade 
Line (In Link) 

(ft)

Energy Grade Line 
(Out Link)  (ft)

Depth (Normal) 
(ft)

SWALE 23B 471 0.277 5.036 3.641 45.38 18 3.17 1,398.00 1,390.00 0.017 0.03 4.7 Trapezoidal Channel ‐ 1.0 ft 1,398.59 1,390.57 1,398.74 1,390.74 0.59
SWALE 25A 478 0.281 5.726 4.205 45.05 18 3.39 1,397.00 1,389.00 0.017 0.03 5.2 Trapezoidal Channel ‐ 1.0 ft 1,397.67 1,389.65 1,397.85 1,389.85 0.67
SWALE 23A 623 0.572 1.218 6 46.27 18 3.06 1,398.00 1,387.00 0.018 0.03 4.4 Trapezoidal Channel ‐ 1.0 ft 1,398.53 1,387.52 1,398.68 1,387.68 0.53
SWALE 25B 525 0.451 1.715 6 48.06 18 3.23 1,397.00 1,387.00 0.019 0.03 4.5 Trapezoidal Channel ‐ 1.0 ft 1,397.55 1,387.54 1,397.71 1,387.71 0.55
SWALE 21E 729 0.61 1.156 6 74.09 18 4.34 1,419.00 1,386.00 0.045 0.03 3.7 Trapezoidal Channel ‐ 1.0 ft 1,419.52 1,386.43 1,419.68 1,386.72 0.43
SWALE 21F 748 0.641 1.043 6 79.52 18 4.51 1,420.00 1,381.00 0.052 0.03 3.6 Trapezoidal Channel ‐ 1.0 ft 1,420.51 1,381.41 1,420.66 1,381.72 0.41
SWALE 21A 476 0.608 1.043 6 67.72 18 3.95 1,399.00 1,381.00 0.038 0.03 3.7 Trapezoidal Channel ‐ 1.0 ft 1,399.49 1,381.43 1,399.65 1,381.67 0.43
SWALE 21B 594 0.629 0.992 6 60.62 18 3.62 1,398.00 1,380.00 0.03 0.03 3.8 Trapezoidal Channel ‐ 1.0 ft 1,398.49 1,380.45 1,398.64 1,380.65 0.45
SWALE 24B 516 0.279 9.678 3.748 66.82 18 5.04 1,396.00 1,377.00 0.037 0.03 5.2 Trapezoidal Channel ‐ 1.0 ft 1,396.79 1,377.67 1,397.02 1,378.07 0.67
SWALE 26B 446 0.562 0.757 6 61.7 18 3.32 1,391.00 1,377.00 0.031 0.03 3.3 Trapezoidal Channel ‐ 1.0 ft 1,391.40 1,377.37 1,391.53 1,377.54 0.37
SWALE 26A 524 0.384 2.041 4.207 62.72 18 3.6 1,393.00 1,376.00 0.032 0.03 3.6 Trapezoidal Channel ‐ 1.0 ft 1,393.46 1,376.41 1,393.60 1,376.61 0.41
SWALE 24A 496 0.571 1.836 6 71.65 18 4.7 1,392.00 1,371.00 0.042 0.03 4.3 Trapezoidal Channel ‐ 1.0 ft 1,392.63 1,371.52 1,392.82 1,371.87 0.52
SWALE A‐1 697 0.637 0.504 6 191.15 30 4.96 1,428.00 1,370.00 0.083 0.03 1.9 Trapezoidal Channel ‐ 0.5 ft 1,428.48 1,370.35 1,428.62 1,370.73 0.35
SWALE A‐2 715 0.505 0.733 6 190.35 30 5.12 1,429.00 1,370.00 0.083 0.03 2 Trapezoidal Channel ‐ 0.5 ft 1,429.51 1,370.38 1,429.66 1,370.78 0.38
SWALE B‐2 320 0.672 0.304 6 152.73 30 3.73 1,370.00 1,353.00 0.053 0.03 1.8 Trapezoidal Channel ‐ 0.5 ft 1,370.38 1,353.31 1,370.50 1,353.53 0.31
SWALE B‐1 229 0.553 0.368 6 190.87 30 4.39 1,370.00 1,351.00 0.083 0.03 1.6 Trapezoidal Channel ‐ 0.5 ft 1,370.38 1,351.28 1,370.50 1,351.58 0.28
SWALE F‐1 244 0.525 0.291 6 59.99 30 1.73 1,352.00 1,350.00 0.008 0.03 2.2 Trapezoidal Channel ‐ 0.5 ft 1,352.43 1,350.33 1,352.47 1,350.43 0.43
SWALE F‐2 162 0.67 0.23 6 52.06 30 1.56 1,351.00 1,350.00 0.006 0.03 2.4 Trapezoidal Channel ‐ 0.5 ft 1,351.46 1,350.33 1,351.50 1,350.44 0.46
SWALE D‐1 499 0.52 0.371 6 83.9 30 2.36 1,357.00 1,349.00 0.016 0.03 2.1 Trapezoidal Channel ‐ 0.5 ft 1,357.41 1,349.37 1,357.49 1,349.49 0.41
SWALE D‐2 499 0.607 0.321 6 83.9 30 2.36 1,357.00 1,349.00 0.016 0.03 2.2 Trapezoidal Channel ‐ 0.5 ft 1,357.41 1,349.37 1,357.50 1,349.49 0.41
SWALE E‐2 318 0.579 0.302 6 64.36 30 1.89 1,351.00 1,348.00 0.009 0.03 2.3 Trapezoidal Channel ‐ 0.5 ft 1,351.44 1,348.35 1,351.50 1,348.46 0.44
SWALE C‐2 548 0.65 0.306 6 84.92 30 2.4 1,357.00 1,348.00 0.016 0.03 2.2 Trapezoidal Channel ‐ 0.5 ft 1,357.41 1,348.37 1,357.50 1,348.49 0.41
SWALE E‐1 243 0.565 0.264 6 85.02 30 2.23 1,352.00 1,348.00 0.016 0.03 1.9 Trapezoidal Channel ‐ 0.5 ft 1,352.36 1,348.32 1,352.44 1,348.43 0.36
SWALE C‐1 548 0.625 0.287 6 89.51 30 2.43 1,357.00 1,347.00 0.018 0.03 2 Trapezoidal Channel ‐ 0.5 ft 1,357.38 1,348.00 1,357.47 1,348.00 0.38
SWALE G‐1 504 0.562 0.32 6 106.42 30 2.77 1,352.00 1,339.00 0.026 0.03 1.9 Trapezoidal Channel ‐ 0.5 ft 1,352.36 1,339.35 1,352.47 1,339.47 0.35
SWALE G‐2 502 0.649 0.275 6 106.63 30 2.76 1,352.00 1,339.00 0.026 0.03 1.9 Trapezoidal Channel ‐ 0.5 ft 1,352.35 1,339.35 1,352.47 1,339.47 0.35

ROADWAY INFRASTRUCTURE SWALES (STORMCAD)
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Conduit FlexTable: Combined Pipe/Node Report (NEW_ENTRY.stc)
Capacity (Full 

Flow)
(ft³/s)

Pipe Diameter
(in)

Total Flow
(ft³/s)

System Rational 
Flow

(ft³/s)

System 
Intensity

(in/h)

System CA
(acres)

Upstream 
Structure Flow 
(Total Surface)

(ft³/s)

Upstream Inlet 
Area

(acres)

Upstream 
Intensity

(in/h)

Upstream Inlet 
C

Length (Unified)
(ft)

Branch Element 
ID

Branch IDStop NodeStart NodeLabel

6.8115.00.420.426.0000.0690.420.0736.0000.95018.0125CB-E2CB-E1E-1
7.0815.00.940.945.9820.1560.530.1415.9820.61725.0225CB-E3CB-E2E-2
6.8115.01.331.335.9640.2220.390.1095.9640.60118.0325CB-E4CB-E3E-3

12.6618.01.711.715.9510.2860.390.0945.9510.68362.0425MH-E4ACB-E4E-4
17.2918.01.701.705.9140.2860.00(N/A)5.914(N/A)48.0525OF-E4CMH-E4AE-4B
18.8918.05.525.523.8601.4195.524.9633.8600.28634.0124MH-E37ACB-E37E-37
14.9418.05.515.513.8551.4190.00(N/A)3.855(N/A)89.0224MH-E37CMH-E37AE-37B
17.5118.05.495.493.8401.4190.00(N/A)3.840(N/A)36.0324MH-E37DMH-E37CE-37C
7.4318.05.485.483.8341.4190.00(N/A)3.834(N/A)80.0424CB-E38MH-E37DE-37D
7.3118.07.457.453.8111.9403.160.7103.8110.735124.0524OF-E38ACB-E38E-37E

10.1315.01.081.086.0000.1781.080.3936.0000.453175.0123CB-E49CB-E48E-48
11.5618.03.003.002.7721.0743.004.1422.7720.25933.0122MH-E50ACB-E50E-50
27.1218.03.003.002.7681.0740.00(N/A)2.768(N/A)57.0222MH-E50CMH-E50AE-50A
15.2418.02.992.992.7641.0740.00(N/A)2.764(N/A)38.0322MH-E50DMH-E50CE-50B
10.9518.02.992.992.7601.0740.00(N/A)2.760(N/A)46.0422CB-E49MH-E50DE-50C
7.9015.01.011.016.0000.1661.010.2276.0000.73387.0121CB-E51CB-E52E-52
9.2315.02.182.185.9410.3651.200.3405.9410.584196.0221MH-E49BCB-E51E-51
8.2815.02.152.155.8450.3650.00(N/A)5.845(N/A)152.0321CB-E49MH-E49BE-49

28.7324.05.685.682.7552.0452.590.9172.7550.46831.0421OF-E49ACB-E49E-49A
14.1415.00.840.846.0000.1390.840.2396.0000.583219.0120CB-E55CB-E53E-53
14.5415.00.700.706.0000.1160.700.1516.0000.769217.0119CB-E56CB-E54E-54
5.6315.01.531.535.8940.2580.860.2175.8940.65479.0219CB-E55CB-E56E-56

12.8618.03.183.185.8330.5410.870.2225.8330.64620.0319MH-E55ACB-E55E-55
14.9318.03.183.185.8230.5410.00(N/A)5.823(N/A)94.0419OF-55BMH-E55AE-55A
9.7915.01.921.926.0000.3181.920.4256.0000.74987.0118CB-E57CB-E58E-58
7.4215.04.394.395.9580.7312.500.8465.9580.48853.0218OF-E57ACB-E57E-57

17.9415.00.600.606.0000.0990.600.1296.0000.770175.0117CB-E64CB-E66E-66
7.2715.01.251.255.9220.2100.670.1515.9220.73079.0217CB-E63CB-E64E-64

17.7715.00.700.706.0000.1150.700.1896.0000.609189.0116CB-E63CB-E65E-65
20.0615.02.692.695.8690.4540.780.2175.8690.596155.0216CB-E61CB-E63E-63
12.5915.00.570.576.0000.0940.570.1326.0000.71879.0115CB-E61CB-E62E-62
24.3918.03.853.855.8280.6560.650.1805.8280.595179.0215CB-E59CB-E61E-61
22.9618.01.911.916.0000.3161.910.4196.0000.75490.0114CB-E59CB-E60E-60
19.8424.08.068.065.7751.3852.500.8385.7750.49313.0214MH-E59ACB-E59E-59
33.8524.08.058.055.7681.3850.00(N/A)5.768(N/A)67.0314OF-59BMH-E59AE-59A
6.8115.00.470.473.6160.1290.470.5263.6160.24618.0113CB-E6CB-E5E-5
7.0815.00.620.623.6080.1710.250.0703.6080.60225.0213CB-E7CB-E6E-6
8.3415.00.780.783.5990.2160.270.0743.5990.61118.0313CB-E8CB-E7E-7
8.6115.01.001.003.5930.2760.360.0883.5930.6759.0413MH-E8ACB-E8E-8

15.2315.01.001.003.5910.2760.00(N/A)3.591(N/A)150.0513CB-E12MH-E8AE-8B
6.8115.00.180.186.0000.0300.180.0316.0000.95018.0112CB-E10CB-E9E-9
7.0815.00.420.425.9770.0690.240.0655.9770.60425.0212CB-E11CB-E10E-10
6.8115.00.670.675.9540.1110.250.0695.9540.61318.0312CB-E12CB-E11E-11

26.9518.01.531.533.5620.4260.240.0573.5620.685123.0412CB-E16CB-E12E-12
6.8115.00.380.384.4000.0860.380.2604.4000.33118.0111CB-E14CB-E13E-13

10.0115.00.540.544.3900.1220.220.0594.3900.60825.0211CB-E15CB-E14E-14
6.8115.00.690.694.3800.1570.220.0594.3800.60618.0311CB-E16CB-E15E-15
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Conduit FlexTable: Combined Pipe/Node Report (NEW_ENTRY.stc)
Capacity (Full 

Flow)
(ft³/s)

Pipe Diameter
(in)

Total Flow
(ft³/s)

System Rational 
Flow

(ft³/s)

System 
Intensity

(in/h)

System CA
(acres)

Upstream 
Structure Flow 
(Total Surface)

(ft³/s)

Upstream Inlet 
Area

(acres)

Upstream 
Intensity

(in/h)

Upstream Inlet 
C

Length (Unified)
(ft)

Branch Element 
ID

Branch IDStop NodeStart NodeLabel

23.5718.02.212.213.5420.6180.210.0583.5420.604143.0411MH-E16ACB-E16E-16
23.7918.02.192.193.5200.6180.00(N/A)3.520(N/A)117.0511CB-E20MH-E16AE-16B
6.6315.00.710.715.6400.1240.710.2455.6400.50719.0110CB-E18CB-E17E-17
7.2215.00.790.795.6240.1390.090.0165.6240.95024.0210CB-E19CB-E18E-18
6.6315.01.971.975.6050.3491.270.2265.6050.93219.0310CB-E20CB-E19E-19

23.4918.03.633.633.5011.0300.380.0663.5010.950200.0410CB-E24CB-E20E-20
8.3415.00.740.746.0000.1230.740.3506.0000.35018.019CB-E22CB-E21E-21

14.7315.00.860.865.9870.1420.120.0275.9870.72125.029CB-E23CB-E22E-22
8.3415.01.871.875.9760.3101.020.1845.9760.91418.039CB-E24CB-E23E-23

25.3718.04.864.863.4731.3870.290.0503.4730.95060.049MH-E24ACB-E24E-24
19.8718.04.854.853.4661.3870.00(N/A)3.466(N/A)190.059CB-E28MH-E24AE-24B
8.1215.01.381.386.0000.2281.380.5436.0000.42019.018CB-E26CB-E25E-25
9.1415.01.831.835.9880.3030.450.1235.9880.60925.028CB-E27CB-E26E-26
6.8115.02.262.265.9760.3750.440.1205.9760.60018.038CB-E28CB-E27E-27

51.0124.06.356.353.4391.8310.420.1103.4390.629118.048MH-E32BCB-E28E-28
10.9518.00.780.786.0000.1280.780.1356.0000.95023.017CB-E30CB-E29E-29
12.1318.01.251.255.9810.2070.480.1325.9810.59430.027CB-E31CB-E30E-30
11.0718.01.701.705.9600.2830.460.1255.9600.61018.037CB-E32CB-E31E-31
11.7418.02.102.105.9480.3510.410.1025.9480.66412.047MH-E32ACB-E32E-32
8.9418.02.102.105.9410.3510.00(N/A)5.941(N/A)131.057MH-E32BMH-E32AE-32A

30.5024.07.537.533.4252.1820.00(N/A)3.425(N/A)22.067OF-E32CMH-E32BE-32B
9.2815.00.790.796.0000.1300.790.1846.0000.709109.016CB-E35CB-E36E-36

10.5018.01.411.412.5280.5531.081.4442.5280.293140.026CB-E35ACB-E35E-35
17.8118.01.921.922.5050.7611.250.2262.5050.918160.036CB-E33CB-E35AE-35A
6.6615.00.930.936.0000.1550.930.2156.0000.71994.015CB-E33CB-E34E-34

10.6818.02.562.562.4951.0170.620.1092.4950.935290.025OF-E33ACB-E33E-33
10.3715.01.091.096.0000.1811.090.2376.0000.764194.014CB-E44CB-E46E-46
12.1215.01.151.156.0000.1901.150.2726.0000.700213.013CB-E45CB-E47E-47
15.0015.00.840.846.0000.1390.840.1916.0000.732152.012CB-E43CB-E41E-41
18.7818.01.741.745.9310.2900.910.3635.9310.415194.022CB-E45CB-E43E-43
50.9724.07.557.553.2922.2755.967.7023.2920.233130.032CB-E44CB-E45E-44
17.9715.01.151.156.0000.1911.150.3766.0000.508155.011CB-E42CB-E40E-40
18.2218.01.831.835.9430.3060.690.1535.9430.749133.021CB-E44CB-E42E-42
99.9430.011.8611.863.2773.5915.021.5483.2770.53632.031OF-E44ACB-E44E-44A

Manning's nSlope
(ft/ft)

Invert 
(Downstream)

(ft)

Invert 
(Upstream)

(ft)

Velocity 
(Average)

(ft/s)

0.0130.0111,445.701,445.903.08
0.0130.0121,445.401,445.704.01
0.0130.0111,445.201,445.404.30
0.0130.0151,444.301,445.205.00
0.0130.0271,443.001,444.306.23
0.0130.0321,384.801,385.909.27
0.0130.0201,383.001,384.807.82
0.0130.0281,382.001,383.008.76
0.0130.0051,381.601,382.004.60
0.0130.0051,381.001,381.604.71
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Conduit FlexTable: Combined Pipe/Node Report (NEW_ENTRY.stc)
Manning's nSlope

(ft/ft)
Invert 

(Downstream)
(ft)

Invert 
(Upstream)

(ft)

Velocity 
(Average)

(ft/s)
0.0130.0251,381.501,385.805.37
0.0130.0121,386.601,387.005.50
0.0130.0671,382.801,386.6010.10
0.0130.0211,382.001,382.806.70
0.0130.0111,381.501,382.005.28
0.0130.0151,389.001,390.304.41
0.0130.0201,384.001,388.006.16
0.0130.0161,381.501,384.005.67
0.0130.0161,381.001,381.507.12
0.0130.0481,380.001,390.506.33
0.0130.0511,380.101,391.106.11
0.0130.0081,379.501,380.103.91
0.0130.0151,379.201,379.506.03
0.0130.0201,377.301,379.206.71
0.0130.0231,378.001,380.006.20
0.0130.0131,377.301,378.006.30
0.0130.0771,404.201,417.706.77
0.0130.0131,403.201,404.204.43
0.0130.0761,403.201,417.507.02
0.0130.0961,388.251,403.2011.38
0.0130.0381,388.251,391.255.19
0.0130.0541,378.601,388.2510.08
0.0130.0481,378.601,382.907.87
0.0130.0081,378.501,378.605.99
0.0130.0221,377.001,378.508.83
0.0130.0111,436.401,436.603.18
0.0130.0121,436.101,436.403.55
0.0130.0171,435.801,436.104.27
0.0130.0181,435.641,435.804.69
0.0130.0561,427.301,435.647.01
0.0130.0111,427.801,428.002.39
0.0130.0121,427.501,427.803.15
0.0130.0111,427.301,427.503.53
0.0130.0661,419.201,427.308.25
0.0130.0111,420.001,420.202.99
0.0130.0241,419.401,420.004.34
0.0130.0111,419.201,419.403.57
0.0130.0501,412.001,419.208.36
0.0130.0511,406.001,412.008.40
0.0130.0111,406.801,407.003.52
0.0130.0131,406.501,406.803.86
0.0130.0111,406.301,406.504.71
0.0130.0501,396.001,406.009.65
0.0130.0171,397.601,397.904.20
0.0130.0521,396.301,397.606.54
0.0130.0171,396.001,396.305.48
0.0130.0581,392.501,396.0011.07
0.0130.0361,385.701,392.509.28
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Conduit FlexTable: Combined Pipe/Node Report (NEW_ENTRY.stc)
Manning's nSlope

(ft/ft)
Invert 

(Downstream)
(ft)

Invert 
(Upstream)

(ft)

Velocity 
(Average)

(ft/s)
0.0130.0161,386.401,386.704.93
0.0130.0201,385.901,386.405.81
0.0130.0111,385.701,385.904.98
0.0130.0511,379.001,385.0011.06
0.0130.0111,375.701,375.953.58
0.0130.0131,375.301,375.704.43
0.0130.0111,375.101,375.304.54
0.0130.0131,374.951,375.105.03
0.0130.0071,374.001,374.954.14
0.0130.0181,373.601,374.008.04
0.0130.0211,380.001,382.254.61
0.0130.0101,378.601,380.004.14
0.0130.0291,374.001,378.606.59
0.0130.0111,374.001,375.003.83
0.0130.0101,371.001,374.004.96
0.0130.0261,365.001,370.005.49
0.0130.0351,373.501,381.006.22
0.0130.0541,380.001,388.206.60
0.0130.0321,373.501,379.706.64
0.0130.0511,366.901,373.5011.63
0.0130.0771,370.901,382.908.23
0.0130.0301,366.901,370.906.60
0.0130.0591,365.001,366.9013.68
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Conduit FlexTable: Combined Pipe/Node Report (NEW_ENTRY.stc)
Energy Grade 
Line (Out Link) 

(ft)

Energy Grade 
Line (In Link)

(ft)

Hydraulic Grade 
Line (Out)

(ft)

Hydraulic Grade 
Line (In)

(ft)

Manning's nSlope
(ft/ft)

Invert 
(Downstream)

(ft)

Invert 
(Upstream)

(ft)

Pipe Diameter
(in)

Upstream Inlet 
C

Length 
(Unified)

(ft)

Label

1,446.111,446.241,446.081,446.150.0130.0111,445.701,445.9015.00.95018.0E-1
1,445.941,446.221,445.861,446.080.0130.0121,445.401,445.7015.00.61725.0E-2
1,445.831,446.031,445.701,445.860.0130.0111,445.201,445.4015.00.60118.0E-3
1,445.061,445.871,444.681,445.700.0130.0151,444.301,445.2018.00.68362.0E-4
1,443.921,444.971,443.321,444.790.0130.0271,443.001,444.3018.0(N/A)48.0E-4B
1,386.541,387.191,385.391,386.810.0130.0321,384.801,385.9018.00.28634.0E-37
1,384.581,386.091,383.631,385.710.0130.0201,383.001,384.8018.0(N/A)89.0E-37B
1,383.311,384.291,383.021,383.910.0130.0281,382.001,383.0018.0(N/A)36.0E-37C
1,383.041,383.311,382.851,383.020.0130.0051,381.601,382.0018.0(N/A)80.0E-37D
1,382.551,383.201,382.061,382.850.0130.0051,381.001,381.6018.00.735124.0E-37E
1,382.371,386.361,382.341,386.210.0130.0251,381.501,385.8015.00.453175.0E-48
1,387.591,387.911,387.131,387.660.0130.0121,386.601,387.0018.00.25933.0E-50
1,384.731,387.511,383.141,387.260.0130.0671,382.801,386.6018.0(N/A)57.0E-50A
1,383.131,383.711,382.461,383.460.0130.0211,382.001,382.8018.0(N/A)38.0E-50B
1,382.481,382.911,382.341,382.660.0130.0111,381.501,382.0018.0(N/A)46.0E-50C
1,389.611,390.841,389.301,390.700.0130.0151,389.001,390.3015.00.73387.0E-52
1,385.011,388.821,384.421,388.590.0130.0201,384.001,388.0015.00.584196.0E-51
1,382.441,384.811,382.341,384.590.0130.0161,381.501,384.0015.0(N/A)152.0E-49
1,382.331,382.661,381.631,382.340.0130.0161,381.001,381.5024.00.46831.0E-49A
1,380.831,390.991,380.211,390.860.0130.0481,380.001,390.5015.00.583219.0E-53
1,380.631,391.551,380.591,391.430.0130.0511,380.101,391.1015.00.769217.0E-54
1,380.261,380.781,380.181,380.590.0130.0081,379.501,380.1015.00.65479.0E-56
1,380.241,380.441,379.731,380.180.0130.0151,379.201,379.5018.00.64620.0E-55
1,378.471,380.141,377.771,379.880.0130.0201,377.301,379.2018.0(N/A)94.0E-55A
1,378.921,380.771,378.851,380.550.0130.0231,378.001,380.0015.00.74987.0E-58
1,378.611,379.231,377.991,378.850.0130.0131,377.301,378.0015.00.48853.0E-57
1,404.681,418.111,404.641,418.010.0130.0771,404.201,417.7015.00.770175.0E-66
1,403.921,404.811,403.861,404.640.0130.0131,403.201,404.2015.00.73079.0E-64
1,403.881,417.941,403.861,417.830.0130.0761,403.201,417.5015.00.609189.0E-65
1,389.191,404.121,389.001,403.860.0130.0961,388.251,403.2015.00.596155.0E-63
1,389.011,391.651,389.001,391.550.0130.0381,388.251,391.2515.00.71879.0E-62
1,379.761,389.301,379.611,389.000.0130.0541,378.601,388.2518.00.595179.0E-61
1,379.651,383.611,379.611,383.420.0130.0481,378.601,382.9018.00.75490.0E-60
1,379.931,380.011,379.421,379.610.0130.0081,378.501,378.6024.00.49313.0E-59
1,378.841,379.911,377.681,379.510.0130.0221,377.001,378.5024.0(N/A)67.0E-59A
1,436.771,436.961,436.711,436.870.0130.0111,436.401,436.6015.00.24618.0E-5
1,436.531,436.821,436.451,436.710.0130.0121,436.101,436.4015.00.60225.0E-6
1,436.281,436.571,436.201,436.450.0130.0171,435.801,436.1015.00.61118.0E-7
1,436.241,436.341,435.951,436.200.0130.0181,435.641,435.8015.00.6759.0E-8
1,427.861,436.181,427.771,436.040.0130.0561,427.301,435.6415.0(N/A)150.0E-8B
1,428.071,428.221,428.051,428.170.0130.0111,427.801,428.0015.00.95018.0E-9
1,427.871,428.141,427.821,428.050.0130.0121,427.501,427.8015.00.60425.0E-10
1,427.811,427.931,427.771,427.820.0130.0111,427.301,427.5015.00.61318.0E-11
1,419.861,427.931,419.761,427.770.0130.0661,419.201,427.3018.00.685123.0E-12
1,420.341,420.531,420.291,420.440.0130.0111,420.001,420.2015.00.33118.0E-13
1,419.801,420.391,419.731,420.290.0130.0241,419.401,420.0015.00.60825.0E-14
1,419.791,419.841,419.761,419.730.0130.0111,419.201,419.4015.00.60618.0E-15
1,413.401,419.971,412.311,419.760.0130.0501,412.001,419.2018.00.604143.0E-16
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Conduit FlexTable: Combined Pipe/Node Report (NEW_ENTRY.stc)
Energy Grade 
Line (Out Link) 

(ft)

Energy Grade 
Line (In Link)

(ft)

Hydraulic Grade 
Line (Out)

(ft)

Hydraulic Grade 
Line (In)

(ft)

Manning's nSlope
(ft/ft)

Invert 
(Downstream)

(ft)

Invert 
(Upstream)

(ft)

Pipe Diameter
(in)

Upstream Inlet 
C

Length 
(Unified)

(ft)

Label

1,406.831,412.771,406.731,412.560.0130.0511,406.001,412.0018.0(N/A)117.0E-16B
1,407.251,407.451,407.151,407.330.0130.0111,406.801,407.0015.00.50719.0E-17
1,407.101,407.271,407.061,407.150.0130.0131,406.501,406.8015.00.95024.0E-18
1,407.111,407.281,406.781,407.060.0130.0111,406.301,406.5015.00.93219.0E-19
1,397.041,407.011,396.851,406.730.0130.0501,396.001,406.0018.00.950200.0E-20
1,398.061,398.361,397.971,398.240.0130.0171,397.601,397.9015.00.35018.0E-21
1,396.891,398.101,396.851,397.970.0130.0521,396.301,397.6015.00.72125.0E-22
1,396.921,397.051,396.851,396.850.0130.0171,396.001,396.3015.00.91418.0E-23
1,394.851,397.201,392.951,396.850.0130.0581,392.501,396.0018.00.95060.0E-24
1,387.551,393.691,386.211,393.350.0130.0361,385.701,392.5018.0(N/A)190.0E-24B
1,387.061,387.341,386.941,387.170.0130.0161,386.401,386.7015.00.42019.0E-25
1,386.661,387.141,386.501,386.940.0130.0201,385.901,386.4015.00.60925.0E-26
1,386.571,386.741,386.211,386.500.0130.0111,385.701,385.9015.00.60018.0E-27
1,381.381,386.241,379.481,385.890.0130.0511,379.001,385.0024.00.629118.0E-28
1,376.181,376.401,376.121,376.280.0130.0111,375.701,375.9518.00.95023.0E-29
1,375.891,376.271,375.791,376.120.0130.0131,375.301,375.7018.00.59430.0E-30
1,375.781,375.971,375.651,375.790.0130.0111,375.101,375.3018.00.61018.0E-31
1,375.751,375.851,375.401,375.650.0130.0131,374.951,375.1018.00.66412.0E-32
1,375.021,375.701,374.981,375.500.0130.0071,374.001,374.9518.0(N/A)131.0E-32A
1,375.141,375.361,374.341,374.980.0130.0181,373.601,374.0024.0(N/A)22.0E-32B
1,380.511,382.721,380.451,382.600.0130.0211,380.001,382.2515.00.709109.0E-36
1,379.231,380.611,379.131,380.450.0130.0101,378.601,380.0018.00.293140.0E-35
1,374.741,379.321,374.611,379.130.0130.0291,374.001,378.6018.00.918160.0E-35A
1,374.651,375.521,374.611,375.380.0130.0111,374.001,375.0015.00.71994.0E-34
1,371.891,374.841,371.501,374.610.0130.0101,371.001,374.0018.00.935290.0E-33
1,368.071,370.561,368.061,370.410.0130.0261,365.001,370.0015.00.764194.0E-46
1,374.501,381.581,374.481,381.430.0130.0351,373.501,381.0015.00.700213.0E-47
1,380.881,388.691,380.201,388.560.0130.0541,380.001,388.2015.00.732152.0E-41
1,374.511,380.381,374.481,380.200.0130.0321,373.501,379.7018.00.415194.0E-43
1,368.311,374.861,368.061,374.480.0130.0511,366.901,373.5024.00.233130.0E-44
1,371.511,383.481,371.411,383.330.0130.0771,370.901,382.9015.00.508155.0E-40
1,368.081,371.601,368.061,371.410.0130.0301,366.901,370.9018.00.749133.0E-42
1,367.751,368.501,365.661,368.060.0130.0591,365.001,366.9030.00.53632.0E-44A
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FlexTable: Catch Basin Table (NEW_ENTRY.stc)
Gutter Spread

(ft)
Gutter Depth

(in)
Desired Sump 

Depth
(ft)

Inlet LocationInletInlet CInlet Drainage 
Area

(acres)

Elevation 
(Invert)

(ft)

Elevation 
(Rim)
(ft)

Set Rim to 
Ground 

Elevation?

Elevation 
(Ground)

(ft)

Station 
(Calculated)

(ft)

Label

4.21.01.00On GradeCampbell Curbed Bicycle Safe 25410.9500.0731,445.901,448.63True1,448.631+71CB-E1
4.61.11.00On GradeCampbell Curbed Bicycle Safe 25410.6170.1411,445.701,448.59True1,448.591+53CB-E2
4.11.01.00On GradeCampbell Curbed Bicycle Safe 25410.6010.1091,445.401,450.33True1,450.331+28CB-E3
4.11.01.00On GradeCampbell Curbed Bicycle Safe 25410.6830.0941,445.201,450.31True1,450.311+10CB-E4
4.41.11.00On GradeCampbell Curbed Bicycle Safe 25410.2460.5261,436.001,439.38True1,439.3811+93CB-E5
3.50.81.00On GradeCampbell Curbed Bicycle Safe 25410.6020.0701,436.401,439.39True1,439.3911+75CB-E6
3.60.91.00On GradeCampbell Curbed Bicycle Safe 25410.6110.0741,436.101,439.74True1,439.7411+50CB-E7
4.01.01.00On GradeCampbell Curbed Bicycle Safe 25410.6750.0881,435.801,439.74True1,439.7411+32CB-E8
3.10.71.00On GradeCampbell Curbed Bicycle Safe 25410.9500.0311,428.001,430.72True1,430.7210+34CB-E9
3.40.81.00On GradeCampbell Curbed Bicycle Safe 25410.6040.0651,427.801,430.72True1,430.7210+16CB-E10
3.50.81.00On GradeCampbell Curbed Bicycle Safe 25410.6130.0691,427.501,429.39True1,429.399+91CB-E11
3.40.81.00On GradeCampbell Curbed Bicycle Safe 25410.6850.0571,427.301,429.42True1,429.429+73CB-E12
4.11.01.00On GradeCampbell Curbed Bicycle Safe 25410.3310.2601,420.201,422.96True1,422.969+11CB-E13
3.30.81.00On GradeCampbell Curbed Bicycle Safe 25410.6080.0591,420.001,422.98True1,422.988+93CB-E14
3.30.81.00On GradeCampbell Curbed Bicycle Safe 25410.6060.0591,419.401,422.17True1,422.178+68CB-E15
3.30.81.00On GradeCampbell Curbed Bicycle Safe 25410.6040.0581,419.201,422.17True1,422.178+50CB-E16
5.11.21.00On GradeCampbell Curbed Bicycle Safe 25410.5070.2451,407.001,409.74True1,409.746+52CB-E17
2.40.61.00On GradeCampbell Curbed Bicycle Safe 25410.9500.0161,406.801,409.73True1,409.736+33CB-E18
6.41.51.00On GradeCampbell Curbed Bicycle Safe 25410.9320.2261,406.501,408.87True1,408.876+09CB-E19
4.11.01.00On GradeCampbell Curbed Bicycle Safe 25410.9500.0661,406.001,408.89True1,408.895+90CB-E20
5.21.31.00On GradeCampbell Curbed Bicycle Safe 25410.3500.3501,397.901,400.71True1,400.714+51CB-E21
2.60.61.00On GradeCampbell Curbed Bicycle Safe 25410.7210.0271,397.601,400.71True1,400.714+33CB-E22
5.91.41.00On GradeCampbell Curbed Bicycle Safe 25410.9140.1841,396.301,399.08True1,399.084+08CB-E23
3.70.91.00On GradeCampbell Curbed Bicycle Safe 25410.9500.0501,396.001,399.08True1,399.083+90CB-E24
6.61.61.00On GradeCampbell Curbed Bicycle Safe 25410.4200.5431,386.701,389.40True1,389.402+02CB-E25
4.31.01.00On GradeCampbell Curbed Bicycle Safe 25410.6090.1231,386.401,389.41True1,389.411+83CB-E26
4.31.01.00On GradeCampbell Curbed Bicycle Safe 25410.6000.1201,385.901,388.63True1,388.631+58CB-E27
4.21.01.00On GradeCampbell Curbed Bicycle Safe 25410.6290.1101,385.701,388.64True1,388.641+40CB-E28
0.00.01.00In SagCampbell Curbed Bicycle Safe 25410.9500.1351,375.951,378.95True1,378.952+36CB-E29
0.00.01.00In SagCampbell Curbed Bicycle Safe 25410.5940.1321,375.701,378.30True1,378.302+13CB-E30
0.00.01.00In SagCampbell Curbed Bicycle Safe 25410.6100.1251,375.301,379.00True1,379.001+83CB-E31
0.00.01.00In SagCampbell Curbed Bicycle Safe 25410.6640.1021,375.101,379.00True1,379.001+65CB-E32
5.41.31.00On GradeCampbell Curbed Bicycle Safe 25410.7090.1841,382.251,385.03True1,385.036+99CB-E36
6.01.41.00On GradeCampbell Curbed Bicycle Safe 25410.2931.4441,380.001,386.49True1,386.495+90CB-E35
6.41.51.00On GradeCampbell Curbed Bicycle Safe 25410.9180.2261,378.601,380.84True1,380.844+50CB-E35A
0.00.01.00In SagCampbell Curbed Bicycle Safe 25410.7190.2151,375.001,376.67True1,376.673+84CB-E34
0.00.01.00In SagCampbell Curbed Bicycle Safe 25410.9350.1091,374.001,375.67True1,375.672+90CB-E33
0.00.01.00In SagCampbell Curbed Bicycle Safe 25410.2864.9631,385.901,388.87True1,388.873+63CB-E37
0.00.01.00In SagCampbell Curbed Bicycle Safe 25410.7350.7101,381.601,385.59True1,385.591+24CB-E38
6.21.51.00On GradeCampbell Curbed Bicycle Safe 25410.5080.3761,382.901,385.62True1,385.623+20CB-E40
5.11.21.00On GradeCampbell Curbed Bicycle Safe 25410.7490.1531,370.901,373.90True1,373.901+65CB-E42
5.51.31.00On GradeCampbell Curbed Bicycle Safe 25410.7320.1911,388.201,390.93True1,390.935+08CB-E41
5.71.41.00On GradeCampbell Curbed Bicycle Safe 25410.4150.3631,379.701,382.70True1,382.703+56CB-E43
0.00.01.00In SagCampbell Curbed Bicycle Safe 25410.2337.7021,373.501,376.45True1,376.451+62CB-E45
6.21.51.00On GradeCampbell Curbed Bicycle Safe 25410.7000.2721,381.001,383.83True1,383.833+75CB-E47
6.11.51.00On GradeCampbell Curbed Bicycle Safe 25410.7640.2371,370.001,377.10True1,377.102+26CB-E46
0.00.01.00In SagCampbell Curbed Bicycle Safe 25410.5361.5481,366.901,370.38True1,370.380+32CB-E44
6.01.41.00On GradeCampbell Curbed Bicycle Safe 25410.4530.3931,385.801,388.51True1,388.512+06CB-E48
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FlexTable: Catch Basin Table (NEW_ENTRY.stc)
Gutter Spread

(ft)
Gutter Depth

(in)
Desired Sump 

Depth
(ft)

Inlet LocationInletInlet CInlet Drainage 
Area

(acres)

Elevation 
(Invert)

(ft)

Elevation 
(Rim)
(ft)

Set Rim to 
Ground 

Elevation?

Elevation 
(Ground)

(ft)

Station 
(Calculated)

(ft)

Label

0.00.01.00In SagCampbell Curbed Bicycle Safe 25410.2594.1421,387.001,389.51True1,389.512+05CB-E50
0.00.01.00In SagCampbell Curbed Bicycle Safe 25410.4680.9171,381.501,386.45True1,386.450+31CB-E49
5.91.41.00On GradeCampbell Curbed Bicycle Safe 25410.7330.2271,390.301,392.98True1,392.984+66CB-E52
6.31.51.00On GradeCampbell Curbed Bicycle Safe 25410.5840.3401,388.001,392.16True1,392.163+79CB-E51
5.11.21.00On GradeCampbell Curbed Bicycle Safe 25410.7690.1511,391.101,393.92True1,393.924+10CB-E54
5.51.31.00On GradeCampbell Curbed Bicycle Safe 25410.5830.2391,390.501,393.29True1,393.293+33CB-E53
5.51.31.00On GradeCampbell Curbed Bicycle Safe 25410.6540.2171,380.101,382.57True1,382.571+93CB-E56
5.61.31.00On GradeCampbell Curbed Bicycle Safe 25410.6460.2221,379.501,382.71True1,382.711+14CB-E55
0.00.01.00In SagCampbell Curbed Bicycle Safe 25410.7490.4251,380.001,380.76True1,380.761+40CB-E58
0.00.01.00In SagCampbell Curbed Bicycle Safe 25410.4880.8461,378.001,379.36True1,379.360+53CB-E57
5.11.21.00On GradeCampbell Curbed Bicycle Safe 25410.6090.1891,417.501,420.24True1,420.246+03CB-E65
4.81.21.00On GradeCampbell Curbed Bicycle Safe 25410.7700.1291,417.701,420.51True1,420.516+68CB-E66
5.01.21.00On GradeCampbell Curbed Bicycle Safe 25410.7300.1511,404.201,406.48True1,406.484+93CB-E64
5.31.31.00On GradeCampbell Curbed Bicycle Safe 25410.5960.2171,403.201,405.07True1,405.074+14CB-E63
4.71.11.00On GradeCampbell Curbed Bicycle Safe 25410.7180.1321,391.251,393.98True1,393.983+38CB-E62
5.01.21.00On GradeCampbell Curbed Bicycle Safe 25410.5950.1801,388.251,391.24True1,391.242+59CB-E61
0.00.01.00In SagCampbell Curbed Bicycle Safe 25410.7540.4191,382.901,385.85True1,385.851+70CB-E60
0.00.01.00In SagCampbell Curbed Bicycle Safe 25410.4930.8381,378.601,381.60True1,381.600+80CB-E59
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FlexTable: Catchment Table (NEW_ENTRY.stc)
Catchment 

Rational Flow
(ft³/s)

Catchment 
Intensity

(in/h)

Outflow NodeRational CArea
(acres)

Label

0.426.000CB-E10.9500.073DA E-1
0.536.000CB-E20.6170.141DA E-2
0.396.000CB-E30.6010.109DA E-3
0.396.000CB-E40.6830.094DA E-4
0.083.616CB-E50.2000.110DA C1
0.393.616CB-E50.2580.416DA-E5
0.256.000CB-E60.6020.070DA-E6
0.276.000CB-E70.6110.074DA-E7
0.366.000CB-E80.6750.088DA-E8
0.186.000CB-E90.9500.031DA-E9
0.246.000CB-E100.6040.065DA-E10
0.256.000CB-E110.6130.069DA-E11
0.246.000CB-E120.6850.057DA-E12
0.264.400CB-E130.2500.230DA-C2
0.134.400CB-E130.9500.030DA-E13
0.226.000CB-E140.6080.059DA-E14
0.226.000CB-E150.6060.059DA-E15
0.216.000CB-E160.6040.058DA-E16
0.225.640CB-E170.2500.155DA-C3
0.495.640CB-E170.9500.090DA-E17
0.096.000CB-E180.9500.016DA-E18
1.276.000CB-E190.9320.226DA-E19
0.386.000CB-E200.9500.066DA-E20
0.456.000CB-E210.2500.300DA-C4
0.296.000CB-E210.9500.050DA-E21
0.126.000CB-E220.7210.027DA-E22
1.026.000CB-E230.9140.184DA-E23
0.296.000CB-E240.9500.050DA-E24
0.736.000CB-E250.9500.127DA-E25
0.656.000CB-E250.2580.416DA-C5
0.456.000CB-E260.6090.123DA-E26
0.446.000CB-E270.6000.120DA-E27
0.426.000CB-E280.6290.110DA-E28
0.786.000CB-E290.9500.135DA-E29
0.486.000CB-E300.5940.132DA-E30
0.466.000CB-E310.6100.125DA-E31
0.416.000CB-E320.6640.102DA-E32
0.796.000CB-E360.7090.184DA-E36
0.442.528CB-E350.8890.194DA-E35
1.256.000CB-E35A0.9180.226DA-35A
0.626.000CB-E330.9350.109DA-33
0.936.000CB-E340.7190.215DA-E34
0.642.528CB-E350.2001.250DA-C6
2.173.860CB-E370.8430.663DA-E37
3.353.860CB-E370.2004.300DA-C7
3.166.000CB-E380.7350.710DA-E38
1.156.000CB-E400.5080.376DA-E40
0.846.000CB-E410.7320.191DA-E41
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FlexTable: Catchment Table (NEW_ENTRY.stc)
Catchment 

Rational Flow
(ft³/s)

Catchment 
Intensity

(in/h)

Outflow NodeRational CArea
(acres)

Label

0.916.000CB-E430.4150.363DA-E43
0.696.000CB-E420.7490.153DA-E42
0.933.292CB-E450.7960.353DA-E45
5.026.000CB-E440.5361.548DA-E44
1.096.000CB-E460.7640.237DA-E46
1.156.000CB-E470.7000.272DA-E47
5.023.292CB-E450.2067.349DA-C8
1.086.000CB-E480.4530.393DA-E48
2.052.772CB-E500.2003.663DA-C9
0.952.772CB-E500.7120.480DA-E50
2.596.000CB-E490.4680.917DA-E49
1.016.000CB-E520.7330.227DA-E52
1.206.000CB-E510.5840.340DA-E51
0.706.000CB-E540.7690.151DA-E54
0.846.000CB-E530.5830.239DA-E53
0.866.000CB-E560.6540.217DA-E56
0.876.000CB-E550.6460.222DA-E55
1.926.000CB-E580.7490.425DA-E58
2.506.000CB-E570.4880.846DA-E57
0.706.000CB-E650.6090.189DA-E65
0.606.000CB-E660.7700.129DA-E66
0.676.000CB-E640.7300.151DA-E64
0.786.000CB-E630.5960.217DA-E63
0.576.000CB-E620.7180.132DA-E62
0.656.000CB-E610.5950.180DA-E61
1.916.000CB-E600.7540.419DA-E60
2.506.000CB-E590.4930.838DA-59

Page 2 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

2/11/2013

Bentley StormCAD V8i (SELECTseries 2)
[08.11.02.75]

Bentley Systems, Inc.  Haestad Methods Solution 
CenterNEW_ENTRY.stc



Profile Report
Profile:  E1 TO E4C
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Profile Report
Profile:  E8A TO E32C
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Profile Report
Profile:  E36 TO E33A 
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Profile Report
Profile:  E37 TO E38A
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Profile Report
Profile:  E41 TO E44A

E
le

va
tio

n 
(f

t)

Page 1 of 127 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-16662/11/2013

Bentley StormCAD V8i (SELECTseries 2)
[08.11.02.75]Bentley Systems, Inc.  Haestad Methods Solution CenterNEW_ENTRY.stc



Profile Report
Profile:  E50 TO E49A
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Profile Report
Profile:  E66 TO E59B
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Scenario:  Base
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Conduit FlexTable: Combined Pipe/Node Report (JOYLAND.stc)
Pipe Diameter

(in)
Total Flow

(ft³/s)
System Rational 

Flow
(ft³/s)

System 
Intensity

(in/h)

System CA
(acres)

Upstream 
Structure Flow 
(Total Surface)

(ft³/s)

Upstream Inlet 
Area

(acres)

Upstream 
Intensity

(in/h)

Upstream Inlet 
C

Length (Unified)
(ft)

Branch Element 
ID

Branch IDStop NodeStart NodeLabel

15.00.240.246.0000.04000.240.04226.0000.95018.018CB-J18CB-J17J-17
15.00.540.545.9810.09010.300.08225.9810.60825.028CB-J19CB-J18J-18
15.00.910.915.9590.15110.370.10045.9590.60818.038CB-J20CB-J19J-19
15.01.251.255.9450.20910.350.08855.9450.65516.048MH-J20ACB-J20J-20
15.01.251.255.9340.20910.00(N/A)5.934(N/A)46.058OF-J20CMH-J20AJ-20A
15.00.190.196.0000.03200.190.03376.0000.95018.017CB-J2CB-J1J-1
15.00.440.445.9810.07280.250.06745.9810.60425.027CB-J3CB-J2J-2
15.00.840.845.9660.13890.400.10975.9660.60318.037CB-J4CB-J3J-3
18.01.201.205.9550.20050.370.09085.9550.678151.047CB-J8CB-J4J-4
15.00.220.226.0000.03610.220.03796.0000.95018.016CB-J6CB-J5J-5
15.00.490.495.9810.08120.270.07435.9810.60825.026CB-J7CB-J6J-6
15.00.760.765.9690.12630.270.07415.9690.60918.036CB-J8CB-J7J-7
24.02.192.195.8760.36970.260.06555.8760.655150.046CB-J12CB-J8J-8
15.00.220.226.0000.03610.220.03806.0000.95018.015CB-J10CB-J9J-9
15.00.490.495.9800.08120.270.07425.9800.60825.025CB-J11CB-J10J-10
15.00.760.765.9690.12630.270.07425.9690.60818.035CB-J12CB-J11J-11
24.03.153.155.7930.53890.260.06565.7930.65519.045MH-J12ACB-J12J-12
24.03.143.145.7820.53890.00(N/A)5.782(N/A)65.055OF-J12CMH-J12AJ-12B
15.00.480.486.0000.07980.480.08406.0000.95018.014CB-J14CB-J13J-13
15.01.081.085.9830.17970.600.16435.9830.60812.024MH-J14ACB-J14J-14
15.01.081.085.9750.17970.00(N/A)5.975(N/A)65.034MH-J14BMH-J14AJ-14A
15.01.071.075.9250.17970.00(N/A)5.925(N/A)12.044CB-J15MH-J14BJ-14B
15.01.671.675.9150.27980.610.16455.9150.60818.054CB-J16CB-J15J-15
15.02.232.235.9030.37520.580.14565.9030.65539.064OF-J16ACB-J16J-16
15.00.320.326.0000.05310.320.05596.0000.95018.013CB-J22CB-J21J-21
15.00.720.725.9800.12000.400.11015.9800.60725.023CB-J23CB-J22J-22
15.01.061.065.9600.17650.340.09285.9600.60918.033CB-J24CB-J23J-23
15.01.381.385.9470.23090.330.08305.9470.654142.043CB-J28CB-J24J-24
15.00.200.206.0000.03330.200.03516.0000.95018.012CB-J26CB-J25J-25
15.00.450.455.9780.07530.250.06925.9780.60725.022CB-J27CB-J26J-26
15.00.710.715.9550.11790.260.06995.9550.60918.032CB-J28CB-J27J-27
18.02.312.315.8750.38960.250.06245.8750.654114.042CB-J32CB-J28J-28
15.00.190.196.0000.03100.190.03266.0000.95018.011CB-J30CB-J29J-29
15.00.420.425.9780.06920.230.06285.9780.60925.021CB-J31CB-J30J-30
15.00.630.635.9540.10490.220.05955.9540.60018.031CB-J32CB-J31J-31
18.03.093.095.8260.52690.200.04915.8260.65918.041MH-J32ACB-J32J-32
18.03.083.085.8090.52690.00(N/A)5.809(N/A)43.051OF-J32BMH-J32AJ-32A

Manning's nPipe MaterialSlope
(ft/ft)

Invert 
(Downstream)

(ft)

Invert 
(Upstream)

(ft)

Velocity 
(Average)

(ft/s)

Capacity (Full 
Flow)
(ft³/s)

0.013Reinforced Concrete Pipe0.0141,444.001,444.252.837.61
0.013Reinforced Concrete Pipe0.0121,443.701,444.003.417.08
0.013Reinforced Concrete Pipe0.0111,443.501,443.703.866.81
0.013Reinforced Concrete Pipe0.0131,443.301,443.504.417.22
0.013Reinforced Concrete Pipe0.0071,443.001,443.303.495.22
0.013Reinforced Concrete Pipe0.0171,450.501,450.802.818.34
0.013Reinforced Concrete Pipe0.0451,449.381,450.505.1013.67
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Conduit FlexTable: Combined Pipe/Node Report (JOYLAND.stc)
Manning's nPipe MaterialSlope

(ft/ft)
Invert 

(Downstream)
(ft)

Invert 
(Upstream)

(ft)

Velocity 
(Average)

(ft/s)

Capacity (Full 
Flow)
(ft³/s)

0.013Reinforced Concrete Pipe0.0211,449.001,449.384.739.39
0.013Reinforced Concrete Pipe0.0281,444.701,449.005.7317.73
0.013Reinforced Concrete Pipe0.0171,446.801,447.102.928.34
0.013Reinforced Concrete Pipe0.0681,445.101,446.806.0816.84
0.013Reinforced Concrete Pipe0.0221,444.701,445.104.679.63
0.013Reinforced Concrete Pipe0.0161,442.251,444.705.4228.91
0.013Reinforced Concrete Pipe0.0141,445.001,445.252.747.61
0.013Reinforced Concrete Pipe0.0801,443.001,445.006.4318.27
0.013Reinforced Concrete Pipe0.0141,442.751,443.003.977.61
0.013Reinforced Concrete Pipe0.0131,442.001,442.255.5925.95
0.013Reinforced Concrete Pipe0.0111,441.301,442.005.2023.48
0.013Reinforced Concrete Pipe0.0111,442.701,442.903.216.81
0.013Reinforced Concrete Pipe0.0131,442.551,442.704.237.22
0.013Reinforced Concrete Pipe0.0101,441.901,442.553.916.46
0.013Reinforced Concrete Pipe0.0081,441.801,441.903.655.90
0.013Reinforced Concrete Pipe0.0111,441.601,441.804.586.81
0.013Reinforced Concrete Pipe0.0101,441.201,441.604.836.54
0.013Reinforced Concrete Pipe0.0101,442.101,442.282.746.46
0.013Reinforced Concrete Pipe0.0121,441.801,442.103.717.08
0.013Reinforced Concrete Pipe0.0111,441.601,441.804.036.81
0.013Reinforced Concrete Pipe0.0271,437.801,441.605.9610.57
0.013Reinforced Concrete Pipe0.0111,438.301,438.502.476.81
0.013Reinforced Concrete Pipe0.0121,438.001,438.303.247.08
0.013Reinforced Concrete Pipe0.0111,437.801,438.003.596.81
0.013Reinforced Concrete Pipe0.0281,434.601,437.806.8917.60
0.013Reinforced Concrete Pipe0.0111,435.101,435.302.426.81
0.013Reinforced Concrete Pipe0.0121,434.801,435.103.167.08
0.013Reinforced Concrete Pipe0.0111,434.601,434.803.476.81
0.013Reinforced Concrete Pipe0.0031,434.551,434.603.225.54
0.013Reinforced Concrete Pipe0.0121,433.871,434.405.5711.66
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Conduit FlexTable: Combined Pipe/Node Report (JOYLAND.stc)
Energy Grade 
Line (Out Link) 

(ft)

Energy Grade 
Line (In Link)

(ft)

Hydraulic Grade 
Line (Out)

(ft)

Hydraulic Grade 
Line (In)

(ft)

Manning's nSlope
(ft/ft)

Invert 
(Downstream)

(ft)

Invert 
(Upstream)

(ft)

Pipe Diameter
(in)

Upstream Inlet 
C

Length 
(Unified)

(ft)

Label

1,444.311,444.511,444.291,444.440.0130.0141,444.001,444.2515.00.95018.0J-17
1,444.121,444.391,444.081,444.290.0130.0121,443.701,444.0015.00.60825.0J-18
1,444.031,444.211,443.941,444.080.0130.0111,443.501,443.7015.00.60818.0J-19
1,443.951,444.111,443.661,443.940.0130.0131,443.301,443.5015.00.65516.0J-20
1,443.611,443.911,443.421,443.740.0130.0071,443.001,443.3015.0(N/A)46.0J-20A
1,450.781,451.031,450.761,450.970.0130.0171,450.501,450.8015.00.95018.0J-1
1,449.781,450.851,449.741,450.760.0130.0451,449.381,450.5015.00.60425.0J-2
1,449.501,449.871,449.411,449.740.0130.0211,449.001,449.3815.00.60318.0J-3
1,445.301,449.561,445.221,449.410.0130.0281,444.701,449.0018.00.678151.0J-4
1,447.091,447.351,447.081,447.280.0130.0171,446.801,447.1015.00.95018.0J-5
1,445.491,447.171,445.441,447.080.0130.0681,445.101,446.8015.00.60825.0J-6
1,445.261,445.571,445.221,445.440.0130.0221,444.701,445.1015.00.60918.0J-7
1,442.981,445.401,442.871,445.220.0130.0161,442.251,444.7024.00.655150.0J-8
1,445.291,445.501,445.281,445.430.0130.0141,445.001,445.2515.00.95018.0J-9
1,443.391,445.371,443.341,445.280.0130.0801,443.001,445.0015.00.60825.0J-10
1,443.261,443.471,443.021,443.340.0130.0141,442.751,443.0015.00.60818.0J-11
1,442.921,443.101,442.491,442.870.0130.0131,442.001,442.2524.00.65519.0J-12
1,442.221,442.851,441.801,442.620.0130.0111,441.301,442.0024.0(N/A)65.0J-12B
1,443.141,443.271,443.111,443.170.0130.0111,442.701,442.9015.00.95018.0J-13
1,443.151,443.261,442.891,443.110.0130.0131,442.551,442.7015.00.60812.0J-14
1,442.491,443.111,442.251,442.960.0130.0101,441.901,442.5515.0(N/A)65.0J-14A
1,442.401,442.461,442.321,442.310.0130.0081,441.801,441.9015.0(N/A)12.0J-14B
1,442.331,442.511,442.201,442.320.0130.0111,441.601,441.8015.00.60818.0J-15
1,442.071,442.431,441.711,442.200.0130.0101,441.201,441.6015.00.65539.0J-16
1,442.461,442.581,442.441,442.500.0130.0101,442.101,442.2815.00.95018.0J-21
1,442.281,442.551,442.211,442.440.0130.0121,441.801,442.1015.00.60725.0J-22
1,442.171,442.361,442.071,442.210.0130.0111,441.601,441.8015.00.60918.0J-23
1,438.481,442.241,438.381,442.070.0130.0271,437.801,441.6015.00.654142.0J-24
1,438.581,438.741,438.561,438.680.0130.0111,438.301,438.5015.00.95018.0J-25
1,438.381,438.661,438.331,438.560.0130.0121,438.001,438.3015.00.60725.0J-26
1,438.401,438.451,438.381,438.330.0130.0111,437.801,438.0015.00.60918.0J-27
1,435.461,438.591,435.361,438.380.0130.0281,434.601,437.8018.00.654114.0J-28
1,435.371,435.531,435.351,435.470.0130.0111,435.101,435.3015.00.95018.0J-29
1,435.361,435.441,435.351,435.350.0130.0121,434.801,435.1015.00.60925.0J-30
1,435.371,435.381,435.361,435.350.0130.0111,434.601,434.8015.00.60018.0J-31
1,435.481,435.551,435.221,435.360.0130.0031,434.551,434.6018.00.65918.0J-32
1,434.881,435.331,434.401,435.070.0130.0121,433.871,434.4018.0(N/A)43.0J-32A
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FlexTable: Catch Basin Table (JOYLAND.stc)
Total Rational 
Flow to Inlet

(ft³/s)

Gutter Spread
(ft)

Gutter Depth
(in)

Inlet LocationDesired Sump 
Depth
(ft)

InletLocal CA
(acres)

Inlet CInlet Drainage 
Area

(acres)

Elevation 
(Invert)

(ft)

Elevation 
(Rim)
(ft)

Set Rim to 
Ground 

Elevation?

Elevation 
(Ground)

(ft)

Station 
(Calculated)

(ft)

Label

0.193.20.8On Grade1.00Campbell Curbed Bicycle Safe 25410.03200.9500.03371,450.801,453.55True1,453.554+46CB-J1
0.253.50.8On Grade1.00Campbell Curbed Bicycle Safe 25410.04070.6040.06741,450.501,453.55True1,453.554+28CB-J2
0.404.21.0On Grade1.00Campbell Curbed Bicycle Safe 25410.06620.6030.10971,449.381,452.16True1,452.164+03CB-J3
0.374.01.0On Grade1.00Campbell Curbed Bicycle Safe 25410.06150.6780.09081,449.001,452.16True1,452.163+85CB-J4
0.223.30.8On Grade1.00Campbell Curbed Bicycle Safe 25410.03610.9500.03791,447.101,450.79True1,450.792+95CB-J5
0.273.60.9On Grade1.00Campbell Curbed Bicycle Safe 25410.04510.6080.07431,446.801,450.79True1,450.792+77CB-J6
0.273.60.9On Grade1.00Campbell Curbed Bicycle Safe 25410.04510.6090.07411,445.101,448.93True1,448.932+52CB-J7
0.263.50.8On Grade1.00Campbell Curbed Bicycle Safe 25410.04300.6550.06551,444.701,448.93True1,448.932+34CB-J8
0.223.30.8On Grade1.00Campbell Curbed Bicycle Safe 25410.03610.9500.03801,445.251,448.03True1,448.031+45CB-J9
0.273.60.9On Grade1.00Campbell Curbed Bicycle Safe 25410.04510.6080.07421,445.001,448.03True1,448.031+27CB-J10
0.273.60.9On Grade1.00Campbell Curbed Bicycle Safe 25410.04510.6080.07421,443.001,445.76True1,445.761+02CB-J11
0.263.50.8On Grade1.00Campbell Curbed Bicycle Safe 25410.04300.6550.06561,442.251,445.76True1,445.760+84CB-J12
0.610.00.0In Sag1.00Campbell Curbed Bicycle Safe 25410.10010.6080.16451,441.801,444.61True1,444.610+57CB-J15
0.580.00.0In Sag1.00Campbell Curbed Bicycle Safe 25410.09540.6550.14561,441.601,444.61True1,444.610+39CB-J16
0.480.00.0In Sag1.00Campbell Curbed Bicycle Safe 25410.07980.9500.08401,442.901,445.69True1,445.691+64CB-J13
0.600.00.0In Sag1.00Campbell Curbed Bicycle Safe 25410.09990.6080.16431,442.701,445.69True1,445.691+46CB-J14
0.243.40.8On Grade1.00Campbell Curbed Bicycle Safe 25410.04000.9500.04221,444.251,447.04True1,447.041+23CB-J17
0.303.70.9On Grade1.00Campbell Curbed Bicycle Safe 25410.05000.6080.08221,444.001,447.04True1,447.041+05CB-J18
0.374.01.0On Grade1.00Campbell Curbed Bicycle Safe 25410.06100.6080.10041,443.701,447.11True1,447.110+80CB-J19
0.354.00.9On Grade1.00Campbell Curbed Bicycle Safe 25410.05800.6550.08851,443.501,447.12True1,447.120+62CB-J20
0.323.80.9On Grade1.00Campbell Curbed Bicycle Safe 25410.05310.9500.05591,442.281,445.03True1,445.033+78CB-J21
0.404.21.0On Grade1.00Campbell Curbed Bicycle Safe 25410.06690.6070.11011,442.101,445.03True1,445.033+60CB-J22
0.343.90.9On Grade1.00Campbell Curbed Bicycle Safe 25410.05660.6090.09281,441.801,446.83True1,446.833+35CB-J23
0.333.90.9On Grade1.00Campbell Curbed Bicycle Safe 25410.05430.6540.08301,441.601,446.81True1,446.813+17CB-J24
0.203.20.8On Grade1.00Campbell Curbed Bicycle Safe 25410.03330.9500.03511,438.501,441.21True1,441.212+36CB-J25
0.253.50.8On Grade1.00Campbell Curbed Bicycle Safe 25410.04200.6070.06921,438.301,441.22True1,441.222+18CB-J26
0.263.50.8On Grade1.00Campbell Curbed Bicycle Safe 25410.04260.6090.06991,438.001,441.94True1,441.941+93CB-J27
0.253.50.8On Grade1.00Campbell Curbed Bicycle Safe 25410.04090.6540.06241,437.801,441.95True1,441.951+75CB-J28
0.193.10.7On Grade1.00Campbell Curbed Bicycle Safe 25410.03100.9500.03261,435.301,438.08True1,438.081+22CB-J29
0.233.40.8On Grade1.00Campbell Curbed Bicycle Safe 25410.03830.6090.06281,435.101,438.09True1,438.091+04CB-J30
0.223.30.8On Grade1.00Campbell Curbed Bicycle Safe 25410.03570.6000.05951,434.801,437.84True1,437.840+79CB-J31
0.203.20.8On Grade1.00Campbell Curbed Bicycle Safe 25410.03230.6590.04911,434.601,437.84True1,437.840+61CB-J32
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FlexTable: Catchment Table (JOYLAND.stc)
Catchment 

Rational Flow
(ft³/s)

Catchment 
Intensity

(in/h)

Outflow NodeCatchment CA
(acres)

Rational CArea
(acres)

Label

0.196.000CB-J10.03200.9500.0337CM-J1
0.256.000CB-J20.04070.6040.0674CM-J2
0.406.000CB-J30.06620.6030.1097CM-J3
0.376.000CB-J40.06150.6780.0908CM-J4
0.226.000CB-J50.03610.9500.0379CM-J5
0.276.000CB-J60.04510.6080.0743CM-J6
0.276.000CB-J70.04510.6090.0741CM-J7
0.266.000CB-J80.04300.6550.0655CM-J8
0.226.000CB-J90.03610.9500.0380CM-J9
0.276.000CB-J100.04510.6080.0742CM-J10
0.276.000CB-J110.04510.6080.0742CM-J11
0.266.000CB-J120.04300.6550.0656CM-J12
0.486.000CB-J130.07980.9500.0840CM-J13
0.606.000CB-J140.09990.6080.1643CM-J14
0.616.000CB-J150.10010.6080.1645CM-J15
0.586.000CB-J160.09540.6550.1456CM-J16
0.246.000CB-J170.04000.9500.0422CM-J17
0.306.000CB-J180.05000.6080.0822CM-J18
0.376.000CB-J190.06100.6080.1004CM-J19
0.356.000CB-J200.05800.6550.0885CM-J20
0.326.000CB-J210.05310.9500.0559CM-J21
0.406.000CB-J220.06690.6070.1101CM-J22
0.346.000CB-J230.05660.6090.0928CM-J23
0.336.000CB-J240.05430.6540.0830CM-J24
0.206.000CB-J250.03330.9500.0351CM-J25
0.256.000CB-J260.04200.6070.0692CM-J26
0.266.000CB-J270.04260.6090.0699CM-J27
0.256.000CB-J280.04090.6540.0624CM-J28
0.196.000CB-J290.03100.9500.0326CM-J29
0.236.000CB-J300.03830.6090.0628CM-J30
0.226.000CB-J310.03570.6000.0595CM-J31
0.206.000CB-J320.03230.6590.0491CM-J32
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Profile Report
Profile:  CB-J1 TO OF-J12C
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Profile Report
Profile:  CB-J9 TO OF-J12C
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Profile Report
Profile:  CB-J13 TO OF-J16A
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Profile Report
Profile:  CB-J17 TO OF-J20C
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Profile Report
Profile:  CB-J21 TO OF-J32B
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Profile Report
Profile:  CB-J29 TO OF-J32B
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CULVERT ANALYSIS 

 

 





Autodesk Storm and Sanitary AnalysisAutodesk Storm and Sanitary Analysis

ebyeon
Text Box
100 - Year Storm Event - Proposed Culvert Modeling at NYSDEC/USACE Wetland 71 Crossing



SN Element Description Area Drainage Weighted Accumulated Total Peak Rainfall Time
ID Node ID Runoff Precipitation Runoff Runoff Intensity of

Coefficient Concentration

(acres) (inches) (inches) (cfs) (inches/hr) (days hh:mm:ss)
9 DA 21 ‐ CULV‐1 WETLAND CROSSING NEW ENTRY 27.05 Route 17 WET UP 0.3600 2.14 0.77 42.53 4.367 0  00:29:21
10 DA 21C ‐ CULV‐2 WETLAND CROSSING NEW ENTRY 12.22 Route 17 WET UP 2 0.3600 2.34 0.84 17.43 3.963 0  00:35:25



SN Element Description From (Inlet) To (Outlet) Length Inlet Inlet Outlet Outlet Total Average Pipe Pipe Pipe Manning's Entrance Exit/Bend Additional Initial Flap Lengthening Peak Time of Max Travel Design Max Flow / Max Total Max Reported
ID Node Node Invert Invert Invert Invert Drop Slope Shape Diameter Width Roughness Losses Losses Losses Flow Gate Factor Flow Peak Flow Time Flow Design Flow Flow Depth / Time Flow Condition

Elevation Offset Elevation Offset or Height Flow Velocity Capacity Ratio Total Depth Surcharged Depth
Occurrence Ratio

(ft) (ft) (ft) (ft) (ft) (ft) (%) (inches) (inches) (cfs) (cfs) (days hh:mm) (ft/sec) (min) (cfs) (min) (ft)
1 PR‐CULVERT 1 Route 17 WET UP Route 17 WET 188.20 1384.00 0.00 1379.00 0.00 5.00 2.6600 Horizontal Ellipse 24.000 38.04 0.0150 0.5000 0.5000 0.0000 0.00 NO 1.00 42.47 0  00:29 9.58 0.33 59.10 0.72 0.80 0.00 1.61 Calculated
2 PR‐CULVERT 2 Route 17 WET UP 2 Route 17 WET 2 203.70 1386.00 0.00 1380.00 0.00 6.00 2.9500 Horizontal Ellipse 18.960 30.00 0.0150 0.5000 0.5000 0.0000 0.00 NO 1.00 17.40 0  00:35 6.61 0.51 33.38 0.52 0.75 0.00 1.19 Calculated



 

  

SWPPP  

APPENDIX M 

EROSION AND SEDIMENT CONTROL DESIGN CALCULATIONS 

 

 

 SEDIMENT BASIN CALCULATION SUMMARY 

 SEDIMENT TRAP CALCULATION SUMMARY 

 SEDIMENT BASIN DESIGN DATA SHEETS 

 SEDIMENT BASIN AND TRAP HYDROLOGIC ROUTING CALCULATIONS 





Concord ‐ Phase 1 ‐ Resort Entry Road
Stormwater Pollution Prevention Plan

Table M1.0: Temporary Sediment Basin Design Summary Table

Sediment 
Basin 

Designation

Bottom of 
Basin

Top of 
Berm

Design High 
Water  1

Principal 
Spillway / 
Riser Crest

Total Area 
Draining to 

Basin

Storage 
Volume @ 
Principal 

Spillway El. 2

Correspon
ding Clean‐

Out 2

Distance 
Below top of 

Riser 

One Year 
Storm Peak 
Discharge ‐ 

Q(1)

Surface 
Area @ 
Principal 

Spillway El.

EL. EL. EL. EL. Ac yd3 ft3 ft3 yd3 ft3 EL. ft cfs Ac ft2 ft2

Pond 23 1377.0 1386.0 1385.0 1383.0 7.321 981 26,487 28,130 491 13,244 1381.5 1.50 5.27 0.110 4,784 11,418
Pond 24 1361.0 1369.0 1368.0 1367.2 12.22 1,637 44,212 49,118 819 22,106 1366.0 1.20 8.12 0.183 7,985 20,568
Pond 26 1367.0 1375.0 1374.0 1371.4 5.277 707 19,092 19,930 354 9,546 1370.6 0.80 2.96 0.079 3,448 12,787

TableM1.1: Temporary Sediment Basin Spillway Design Summary Table

4 5
Sediment 
Basin 

Designation

Ten Year 
Storm 
Peak 

Discharge ‐ 
Qp(10)

Minimum 
Pipe 

Spillway 
Cacpacity ‐ 

Qps 
3

Centerline 
of Outlet 
Pipe

H 4  Barrel 
Length

Barrel 
Diameter 5

Barrel 
Capacity ‐ 

Q 6

Correction 
Factor 6

Corrected 
Barrel 

Capacity ‐ 
Qps 

6

Riser 
Diameter 7

h 8 Trash Rack 
Diameter 9

Trash Rack 
Height 9

Ten Year 
Storm Event 

Peak 10

Freeboard 
for Ten 

Year Storm 
Event

cfs cfs EL. ft ft in cfs cfs in ft in in EL. ft
Pond 23 21.97 21.97 1376.0 9.0 168.0 18 24.90 0.80 19.92 30 2.0 54 17 1383.7 2.3
Pond 24 30.94 30.94 1360.0 8.0 115.0 21 33.30 0.82 27.31 48 0.8 72 21 1367.8 1.2
Pond 26 11.62 11.62 1366.5 7.5 132.0 15 14.90 0.84 12.52 24 2.6 36 13 1371.9 3.1

Table M1.2: Temporary Sediment Basin Anti‐Seep Collar and Dewatering Orifice Design Summary Table

Sediment 
Basin 

Designation

y 11 z 12 Pipe Slope Length of 
Pipe in 

Saturated 
Zone ‐ Ls 

# of Anti‐
Seep 
Collars

Collar Square 
Dimension

Vertical 
Projection

Dewatering 
Orifice

Surface 
Area of 
Basin at 

Orifice El. ‐ 
As

Head of 
Water 
Above 

Orifice ‐ h

Surface 
Area of 

Orifice ‐ Ao

Max Orifice 
Diameter

Design 
Orifice 

Diameter 13

ft ft/ft ft/ft ft ft ft EL. ft2 ft ft2 in in
Pond 23 6.0 5.6 0.006 59 2 6.0 2.2 1381.5 8,702 1.5 0.12 4.7 6
Pond 24 6.2 5.5 0.009 61 2 6.3 2.2 1366.0 16,533 1.2 0.21 6.2 6
Pond 26 4.4 11.8 0.004 71 2 6.5 2.6 1370.6 8,410 0.8 0.09 4.0 6

1 ‐ All sediment basins are designed without an emergency spillway
2 ‐ Refer to corresponding Stage vs. Storage Table in HydroCAD Analysis
4 ‐ H is the interval between the centerline of the outlet pipe and design high water
5 ‐ All barrels and riser will be constructed with HDPE or PVC (n=0.011) and are conservatively sized as RCP (n=0.013)
6 ‐ Refer to NYSSESC Figure 5A.27
7 ‐ Refer to NYSSESC Figure 5A.25
8 ‐ h is the interval between the emergency spillway crest and principal spillway crest
9 ‐ Refer to NYSSESC Figure 5A.29
10 ‐ Refer to attached HydroCAD analysis to confirm temporary outlet control structure can route 10‐year event
11 ‐ Distance from upstream invert of pipe to riser crest
12 ‐ Average slope of upstream embankment 
13 ‐ Minimum Orifice Diameter is 6‐inch

9 10

DATA SHEET STEP NUMBER

13
DATA SHEET STEP NUMBER

12

2 3SITE PARAMETERS
Minimum Storage 

Volume

1
50% of Minimum 

Storage Volume / Clean‐
Out Volume

Minimum Surface Area 
@ Principal Spillway El.

DATA SHEET STEP NUMBER
6 7 8



Concord ‐ Phase 1 ‐ Resort Entry Road
Stormwater Pollution Prevention Plan

Table M2.0: Temporary Sediment Trap  Design Summary Table
Sediment 

Trap 
Designation

Bottom of 
Basin

Top of 
Berm

Total Area 
Draining to 

Basin

Minimum 
Storage 
Volume

Riser Crest Storage 
Volume @ 

Riser Crest El.

50% of Minimum 
Storage Volume / 
Clean‐Out Volume

Corresponding 
Clean‐Out

Distance 
Below top of 

Riser 

Barrel 
Diameter

Riser 
Diameter

EL. EL. Ac ft3 EL. ft3 ft3 EL. ft in in
21A 1375.0 1380.0 3.680 13,248 1377.6 13,835 6,624 1376.9 0.70 21 24
21B 1376.0 1381.0 3.182 11,455 1378.2 13,071 5,728 1377.0 1.20 21 24
28 1373.0 1378.0 3.820 13,752 1376.0 13,765 6,876 1374.8 1.20 21 24
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Time span=0.00-120.00 hrs, dt=0.01 hrs, 12001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Sim-Route method  -  Pond routing by Sim-Route method

Peak Elev=1,377.63'  Storage=14,232 cf   Inflow=4.87 cfs  0.325 afPond 21A-P: Sediment Trap 21A
   Outflow=0.12 cfs  0.065 af

Peak Elev=1,378.37'  Storage=15,361 cf   Inflow=4.69 cfs  0.303 afPond 21B-P: Sediment Trap 21B
   Outflow=1.50 cfs  0.246 af

Peak Elev=1,383.04'  Storage=28,606 cf   Inflow=5.27 cfs  0.548 afPond 23-P: Sediment Basin 23
   Outflow=0.22 cfs  0.107 af

Peak Elev=1,367.20'  Storage=47,482 cf   Inflow=8.12 cfs  0.842 afPond 24-P: Sediment Basin 24
   Outflow=0.01 cfs  0.002 af

Peak Elev=1,371.52'  Storage=21,443 cf   Inflow=2.96 cfs  0.358 afPond 26-P: Sediment Basin 26
   Outflow=0.82 cfs  0.244 af

Peak Elev=1,376.09'  Storage=14,412 cf   Inflow=5.27 cfs  0.438 afPond 28-P: Sediment Trap 28
   Outflow=0.40 cfs  0.161 af
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Summary for Pond 21A-P: Sediment Trap 21A

Inflow Area = 3.680 ac, 29.21% Impervious,  Inflow Depth = 1.06"    for  1-YR, 24-HR Storm event
Inflow = 4.87 cfs @ 12.04 hrs,  Volume= 0.325 af
Outflow = 0.12 cfs @ 17.68 hrs,  Volume= 0.065 af,  Atten= 97%,  Lag= 338.0 min
Primary = 0.12 cfs @ 17.68 hrs,  Volume= 0.065 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,376.50'   Surf.Area= 2,567 sf   Storage= 2,494 cf
Peak Elev= 1,377.63' @ 17.68 hrs   Surf.Area= 12,127 sf   Storage= 14,232 cf   (11,737 cf above start)

Plug-Flow detention time= 909.1 min calculated for 0.008 af (2% of inflow)
Center-of-Mass det. time= 386.7 min ( 1,229.4 - 842.8 )

Volume Invert Avail.Storage Storage Description
#1 1,375.00' 50,866 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,375.00 875 200.4 0 0 875
1,376.00 1,938 331.0 1,372 1,372 6,404
1,376.50 2,567 347.4 1,123 2,494 7,306
1,376.51 9,076 469.5 55 2,549 15,243
1,377.00 10,035 482.1 4,680 7,229 16,225
1,378.00 13,431 599.0 11,692 18,921 26,297
1,379.00 15,954 633.4 14,674 33,596 29,726
1,380.00 18,622 668.8 17,271 50,866 33,452

Device Routing     Invert Outlet Devices
#1 Primary 1,375.00' 21.0"  Round Barrel   

L= 50.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,375.00' / 1,373.50'   S= 0.0300 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 2.41 sf   

#2 Device 1 1,377.60' 24.0" Horiz. Riser    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.12 cfs @ 17.68 hrs  HW=1,377.63'   (Free Discharge)
1=Barrel  (Passes 0.12 cfs of 12.12 cfs potential flow)

2=Riser  (Weir Controls 0.12 cfs @ 0.59 fps)
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Pond 21A-P: Sediment Trap 21A
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Stage-Area-Storage for Pond 21A-P: Sediment Trap 21A

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

1,375.00 875 0
1,375.05 918 45
1,375.10 963 92
1,375.15 1,008 141
1,375.20 1,054 193
1,375.25 1,102 247
1,375.30 1,150 303
1,375.35 1,200 362
1,375.40 1,250 423
1,375.45 1,302 487
1,375.50 1,354 553
1,375.55 1,408 622
1,375.60 1,463 694
1,375.65 1,518 768
1,375.70 1,575 846
1,375.75 1,633 926
1,375.80 1,692 1,009
1,375.85 1,752 1,095
1,375.90 1,813 1,184
1,375.95 1,875 1,276
1,376.00 1,938 1,372
1,376.05 1,997 1,470
1,376.10 2,057 1,571
1,376.15 2,117 1,676
1,376.20 2,179 1,783
1,376.25 2,241 1,894
1,376.30 2,305 2,007
1,376.35 2,369 2,124
1,376.40 2,434 2,244
1,376.45 2,500 2,368
1,376.50 2,567 2,494
1,376.55 9,152 2,914
1,376.60 9,249 3,374
1,376.65 9,345 3,839
1,376.70 9,442 4,308
1,376.75 9,540 4,783
1,376.80 9,638 5,262
1,376.85 9,736 5,747
1,376.90 9,835 6,236
1,376.95 9,935 6,730
1,377.00 10,035 7,229
1,377.05 10,193 7,735
1,377.10 10,352 8,249
1,377.15 10,513 8,770
1,377.20 10,675 9,300
1,377.25 10,838 9,838
1,377.30 11,002 10,384
1,377.35 11,167 10,938
1,377.40 11,334 11,501
1,377.45 11,502 12,072
1,377.50 11,671 12,651
1,377.55 11,842 13,239
1,377.60 12,013 13,835

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

1,377.65 12,186 14,440
1,377.70 12,360 15,054
1,377.75 12,536 15,676
1,377.80 12,712 16,307
1,377.85 12,890 16,947
1,377.90 13,069 17,596
1,377.95 13,249 18,254
1,378.00 13,431 18,921
1,378.05 13,552 19,596
1,378.10 13,674 20,276
1,378.15 13,796 20,963
1,378.20 13,918 21,656
1,378.25 14,041 22,355
1,378.30 14,165 23,060
1,378.35 14,289 23,772
1,378.40 14,414 24,489
1,378.45 14,539 25,213
1,378.50 14,665 25,943
1,378.55 14,792 26,680
1,378.60 14,919 27,422
1,378.65 15,046 28,171
1,378.70 15,174 28,927
1,378.75 15,303 29,689
1,378.80 15,432 30,457
1,378.85 15,562 31,232
1,378.90 15,692 32,013
1,378.95 15,823 32,801
1,379.00 15,954 33,596
1,379.05 16,083 34,397
1,379.10 16,212 35,204
1,379.15 16,341 36,018
1,379.20 16,471 36,838
1,379.25 16,602 37,665
1,379.30 16,733 38,498
1,379.35 16,864 39,338
1,379.40 16,996 40,185
1,379.45 17,129 41,038
1,379.50 17,262 41,898
1,379.55 17,396 42,764
1,379.60 17,530 43,637
1,379.65 17,665 44,517
1,379.70 17,800 45,404
1,379.75 17,936 46,297
1,379.80 18,072 47,197
1,379.85 18,209 48,104
1,379.90 18,346 49,018
1,379.95 18,484 49,939
1,380.00 18,622 50,866
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Summary for Pond 21B-P: Sediment Trap 21B

Inflow Area = 3.182 ac, 29.54% Impervious,  Inflow Depth = 1.14"    for  1-YR, 24-HR Storm event
Inflow = 4.69 cfs @ 12.03 hrs,  Volume= 0.303 af
Outflow = 1.50 cfs @ 12.35 hrs,  Volume= 0.246 af,  Atten= 68%,  Lag= 19.2 min
Primary = 1.50 cfs @ 12.35 hrs,  Volume= 0.246 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,378.00'   Surf.Area= 5,813 sf   Storage= 10,561 cf
Peak Elev= 1,378.37' @ 12.35 hrs   Surf.Area= 13,316 sf   Storage= 15,361 cf   (4,799 cf above start)

Plug-Flow detention time= 1,085.5 min calculated for 0.003 af (1% of inflow)
Center-of-Mass det. time= 78.3 min ( 915.1 - 836.8 )

Volume Invert Avail.Storage Storage Description
#1 1,375.00' 58,169 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,375.00 1,530 196.8 0 0 1,530
1,376.00 2,694 275.3 2,085 2,085 4,489
1,377.00 4,273 340.8 3,453 5,538 7,715
1,378.00 5,813 381.6 5,023 10,561 10,088
1,378.01 12,538 491.4 90 10,651 17,716
1,379.00 14,705 523.2 13,471 24,122 20,332
1,380.00 16,999 554.8 15,838 39,960 23,096
1,381.00 19,446 587.7 18,209 58,169 26,141

Device Routing     Invert Outlet Devices
#1 Primary 1,376.00' 21.0"  Round Barrel   

L= 52.0'   CMP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 1,376.00' / 1,375.00'   S= 0.0192 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 2.41 sf   

#2 Device 1 1,378.20' 24.0" Horiz. Riser    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=1.50 cfs @ 12.35 hrs  HW=1,378.37'   (Free Discharge)
1=Barrel  (Passes 1.50 cfs of 12.51 cfs potential flow)

2=Riser  (Weir Controls 1.50 cfs @ 1.37 fps)
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Pond 21B-P: Sediment Trap 21B
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Stage-Area-Storage for Pond 21B-P: Sediment Trap 21B

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

1,375.00 1,530 0
1,375.10 1,632 158
1,375.20 1,737 326
1,375.30 1,845 505
1,375.40 1,956 696
1,375.50 2,071 897
1,375.60 2,189 1,110
1,375.70 2,310 1,335
1,375.80 2,435 1,572
1,375.90 2,563 1,822
1,376.00 2,694 2,085
1,376.10 2,836 2,361
1,376.20 2,981 2,652
1,376.30 3,130 2,957
1,376.40 3,282 3,278
1,376.50 3,438 3,614
1,376.60 3,598 3,966
1,376.70 3,761 4,334
1,376.80 3,928 4,718
1,376.90 4,099 5,119
1,377.00 4,273 5,538
1,377.10 4,416 5,972
1,377.20 4,562 6,421
1,377.30 4,710 6,885
1,377.40 4,861 7,363
1,377.50 5,013 7,857
1,377.60 5,169 8,366
1,377.70 5,326 8,891
1,377.80 5,486 9,432
1,377.90 5,648 9,988
1,378.00 5,813 10,561
1,378.10 12,728 11,788
1,378.20 12,941 13,071
1,378.30 13,155 14,376
1,378.40 13,371 15,702
1,378.50 13,589 17,050
1,378.60 13,809 18,420
1,378.70 14,030 19,812
1,378.80 14,253 21,226
1,378.90 14,478 22,663
1,379.00 14,705 24,122
1,379.10 14,927 25,604
1,379.20 15,151 27,107
1,379.30 15,376 28,634
1,379.40 15,603 30,183
1,379.50 15,831 31,754
1,379.60 16,061 33,349
1,379.70 16,293 34,967
1,379.80 16,527 36,608
1,379.90 16,762 38,272
1,380.00 16,999 39,960
1,380.10 17,236 41,672
1,380.20 17,475 43,407

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

1,380.30 17,716 45,167
1,380.40 17,958 46,951
1,380.50 18,202 48,759
1,380.60 18,447 50,591
1,380.70 18,695 52,448
1,380.80 18,943 54,330
1,380.90 19,194 56,237
1,381.00 19,446 58,169
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Summary for Pond 23-P: Sediment Basin 23

Inflow Area = 7.321 ac, 12.46% Impervious,  Inflow Depth = 0.90"    for  1-YR, 24-HR Storm event
Inflow = 5.27 cfs @ 12.03 hrs,  Volume= 0.548 af
Outflow = 0.22 cfs @ 17.94 hrs,  Volume= 0.107 af,  Atten= 96%,  Lag= 354.5 min
Primary = 0.22 cfs @ 17.94 hrs,  Volume= 0.107 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,381.00'   Surf.Area= 7,857 sf   Storage= 8,931 cf
Peak Elev= 1,383.04' @ 17.94 hrs   Surf.Area= 11,496 sf   Storage= 28,606 cf   (19,675 cf above start)

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= 374.6 min ( 1,239.6 - 865.0 )

Volume Invert Avail.Storage Storage Description
#1 1,377.00' 71,310 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,377.00 234 63.1 0 0 234
1,378.00 802 196.1 490 490 2,980
1,379.00 1,699 233.8 1,223 1,713 4,288
1,380.00 2,685 258.9 2,173 3,886 5,302
1,381.00 7,857 376.4 5,045 8,931 11,251
1,382.00 9,589 415.8 8,709 17,639 13,766
1,383.00 11,418 451.2 10,490 28,130 16,247
1,384.00 13,357 481.7 12,375 40,504 18,559
1,385.00 15,433 511.5 14,383 54,887 20,966
1,386.00 17,433 538.9 16,423 71,310 23,316

Device Routing     Invert Outlet Devices
#1 Primary 1,380.00' 18.0"  Round Barrel   

L= 50.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,380.00' / 1,379.00'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,383.00' 30.0" Horiz. Riser    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.22 cfs @ 17.94 hrs  HW=1,383.04'   (Free Discharge)
1=Barrel  (Passes 0.22 cfs of 10.17 cfs potential flow)

2=Riser  (Weir Controls 0.22 cfs @ 0.67 fps)
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Pond 23-P: Sediment Basin 23

Inflow
Primary

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

5

4

3

2

1

0

Inflow Area=7.321 ac
Peak Elev=1,383.04'

Storage=28,606 cf

5.27 cfs

0.22 cfs



Type III 24-hr  1-YR, 24-HR Storm Rainfall=2.60"Concord Roadway Infrastructure- Tempor
  Printed  3/25/2013Prepared by AKRF, Inc.

Page 11HydroCAD® 10.00  s/n 04852  © 2013 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond 23-P: Sediment Basin 23

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

1,377.00 234 0
1,377.10 276 25
1,377.20 320 55
1,377.30 369 90
1,377.40 420 129
1,377.50 476 174
1,377.60 534 224
1,377.70 596 281
1,377.80 661 344
1,377.90 730 413
1,378.00 802 490
1,378.10 877 574
1,378.20 955 665
1,378.30 1,036 765
1,378.40 1,121 873
1,378.50 1,209 989
1,378.60 1,300 1,114
1,378.70 1,395 1,249
1,378.80 1,493 1,394
1,378.90 1,594 1,548
1,379.00 1,699 1,713
1,379.10 1,787 1,887
1,379.20 1,878 2,070
1,379.30 1,971 2,263
1,379.40 2,066 2,464
1,379.50 2,164 2,676
1,379.60 2,264 2,897
1,379.70 2,366 3,129
1,379.80 2,470 3,370
1,379.90 2,576 3,623
1,380.00 2,685 3,886
1,380.10 3,080 4,174
1,380.20 3,502 4,503
1,380.30 3,952 4,875
1,380.40 4,428 5,294
1,380.50 4,932 5,762
1,380.60 5,463 6,281
1,380.70 6,021 6,855
1,380.80 6,606 7,486
1,380.90 7,218 8,177
1,381.00 7,857 8,931
1,381.10 8,022 9,725
1,381.20 8,190 10,535
1,381.30 8,359 11,363
1,381.40 8,529 12,207
1,381.50 8,701 13,069
1,381.60 8,876 13,947
1,381.70 9,051 14,844
1,381.80 9,229 15,758
1,381.90 9,408 16,690
1,382.00 9,589 17,639
1,382.10 9,765 18,607
1,382.20 9,942 19,592

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

1,382.30 10,121 20,596
1,382.40 10,301 21,617
1,382.50 10,484 22,656
1,382.60 10,667 23,713
1,382.70 10,853 24,789
1,382.80 11,039 25,884
1,382.90 11,228 26,997
1,383.00 11,418 28,130
1,383.10 11,605 29,281
1,383.20 11,794 30,451
1,383.30 11,984 31,640
1,383.40 12,175 32,847
1,383.50 12,369 34,075
1,383.60 12,563 35,321
1,383.70 12,759 36,587
1,383.80 12,957 37,873
1,383.90 13,156 39,179
1,384.00 13,357 40,504
1,384.10 13,558 41,850
1,384.20 13,760 43,216
1,384.30 13,964 44,602
1,384.40 14,169 46,009
1,384.50 14,376 47,436
1,384.60 14,585 48,884
1,384.70 14,794 50,353
1,384.80 15,006 51,843
1,384.90 15,219 53,354
1,385.00 15,433 54,887
1,385.10 15,628 56,440
1,385.20 15,823 58,013
1,385.30 16,020 59,605
1,385.40 16,218 61,217
1,385.50 16,418 62,848
1,385.60 16,618 64,500
1,385.70 16,820 66,172
1,385.80 17,023 67,864
1,385.90 17,228 69,577
1,386.00 17,433 71,310
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Summary for Pond 24-P: Sediment Basin 24

Inflow Area = 12.222 ac, 8.25% Impervious,  Inflow Depth = 0.83"    for  1-YR, 24-HR Storm event
Inflow = 8.12 cfs @ 12.04 hrs,  Volume= 0.842 af
Outflow = 0.01 cfs @ 24.83 hrs,  Volume= 0.002 af,  Atten= 100%,  Lag= 767.6 min
Primary = 0.01 cfs @ 24.83 hrs,  Volume= 0.002 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,365.00'   Surf.Area= 12,290 sf   Storage= 10,821 cf
Peak Elev= 1,367.20' @ 24.83 hrs   Surf.Area= 20,579 sf   Storage= 47,482 cf   (36,661 cf above start)

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= 846.3 min ( 1,707.8 - 861.5 )

Volume Invert Avail.Storage Storage Description
#1 1,361.00' 90,100 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,361.00 144 79.7 0 0 144
1,362.00 778 180.4 419 419 2,232
1,363.00 1,724 246.8 1,220 1,639 4,500
1,364.00 2,762 271.9 2,223 3,862 5,568
1,365.00 12,290 631.5 6,959 10,821 31,423
1,366.00 16,533 762.9 14,359 25,180 46,021
1,367.00 19,892 828.3 18,187 43,367 54,340
1,368.00 23,383 865.9 21,614 64,981 59,479
1,369.00 26,897 891.0 25,120 90,100 63,097

Device Routing     Invert Outlet Devices
#1 Primary 1,361.00' 21.0"  Round Barrel   

L= 162.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 1,361.00' / 1,360.00'   S= 0.0062 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 2.41 sf   

#2 Device 1 1,367.20' 48.0" Horiz. Riser    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.01 cfs @ 24.83 hrs  HW=1,367.20'   (Free Discharge)
1=Barrel  (Passes 0.01 cfs of 23.72 cfs potential flow)

2=Riser  (Weir Controls 0.01 cfs @ 0.19 fps)
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Pond 24-P: Sediment Basin 24
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Stage-Area-Storage for Pond 24-P: Sediment Basin 24

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

1,361.00 144 0
1,361.10 185 16
1,361.20 230 37
1,361.30 281 63
1,361.40 337 94
1,361.50 398 130
1,361.60 464 173
1,361.70 535 223
1,361.80 611 280
1,361.90 692 345
1,362.00 778 419
1,362.10 856 501
1,362.20 937 590
1,362.30 1,023 688
1,362.40 1,112 795
1,362.50 1,205 911
1,362.60 1,301 1,036
1,362.70 1,401 1,171
1,362.80 1,505 1,316
1,362.90 1,613 1,472
1,363.00 1,724 1,639
1,363.10 1,817 1,816
1,363.20 1,912 2,002
1,363.30 2,010 2,198
1,363.40 2,110 2,404
1,363.50 2,213 2,621
1,363.60 2,318 2,847
1,363.70 2,425 3,084
1,363.80 2,535 3,332
1,363.90 2,647 3,591
1,364.00 2,762 3,862
1,364.10 3,409 4,170
1,364.20 4,124 4,546
1,364.30 4,906 4,997
1,364.40 5,757 5,529
1,364.50 6,676 6,150
1,364.60 7,663 6,867
1,364.70 8,718 7,685
1,364.80 9,840 8,613
1,364.90 11,031 9,656
1,365.00 12,290 10,821
1,365.10 12,686 12,070
1,365.20 13,088 13,358
1,365.30 13,497 14,688
1,365.40 13,912 16,058
1,365.50 14,333 17,470
1,365.60 14,760 18,925
1,365.70 15,194 20,423
1,365.80 15,634 21,964
1,365.90 16,080 23,550
1,366.00 16,533 25,180
1,366.10 16,855 26,850
1,366.20 17,180 28,551

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

1,366.30 17,508 30,286
1,366.40 17,839 32,053
1,366.50 18,174 33,854
1,366.60 18,511 35,688
1,366.70 18,852 37,556
1,366.80 19,195 39,458
1,366.90 19,542 41,395
1,367.00 19,892 43,367
1,367.10 20,228 45,373
1,367.20 20,568 47,413
1,367.30 20,910 49,486
1,367.40 21,255 51,595
1,367.50 21,602 53,737
1,367.60 21,953 55,915
1,367.70 22,306 58,128
1,367.80 22,662 60,377
1,367.90 23,021 62,661
1,368.00 23,383 64,981
1,368.10 23,723 67,336
1,368.20 24,066 69,726
1,368.30 24,411 72,149
1,368.40 24,759 74,608
1,368.50 25,109 77,101
1,368.60 25,462 79,630
1,368.70 25,817 82,194
1,368.80 26,175 84,793
1,368.90 26,535 87,429
1,369.00 26,897 90,100
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Summary for Pond 26-P: Sediment Basin 26

Inflow Area = 5.277 ac, 13.14% Impervious,  Inflow Depth = 0.81"    for  1-YR, 24-HR Storm event
Inflow = 2.96 cfs @ 12.04 hrs,  Volume= 0.358 af
Outflow = 0.82 cfs @ 13.15 hrs,  Volume= 0.244 af,  Atten= 72%,  Lag= 66.6 min
Primary = 0.82 cfs @ 13.15 hrs,  Volume= 0.244 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,371.00'   Surf.Area= 11,978 sf   Storage= 14,978 cf
Peak Elev= 1,371.52' @ 13.15 hrs   Surf.Area= 13,029 sf   Storage= 21,443 cf   (6,465 cf above start)

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= 120.1 min ( 990.0 - 869.9 )

Volume Invert Avail.Storage Storage Description
#1 1,367.00' 80,070 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,367.00 790 132.3 0 0 790
1,368.00 1,854 246.6 1,285 1,285 4,242
1,369.00 2,907 273.0 2,361 3,646 5,364
1,370.00 4,238 315.4 3,552 7,197 7,371
1,371.00 11,978 471.7 7,780 14,978 17,168
1,372.00 14,050 507.1 13,000 27,978 19,969
1,373.00 16,216 538.7 15,120 43,098 22,650
1,374.00 18,484 568.5 17,338 60,435 25,334
1,375.00 20,808 593.7 19,635 80,070 27,736

Device Routing     Invert Outlet Devices
#1 Primary 1,367.00' 15.0"  Round Barrel   

L= 132.0'   RCP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 1,367.00' / 1,366.50'   S= 0.0038 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,371.40' 24.0" Horiz. Riser    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.82 cfs @ 13.15 hrs  HW=1,371.52'   (Free Discharge)
1=Barrel  (Passes 0.82 cfs of 8.74 cfs potential flow)

2=Riser  (Weir Controls 0.82 cfs @ 1.12 fps)
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Pond 26-P: Sediment Basin 26
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Stage-Area-Storage for Pond 26-P: Sediment Basin 26

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

1,367.00 790 0
1,367.10 876 83
1,367.20 967 175
1,367.30 1,062 277
1,367.40 1,162 388
1,367.50 1,266 509
1,367.60 1,375 641
1,367.70 1,488 784
1,367.80 1,605 939
1,367.90 1,727 1,106
1,368.00 1,854 1,285
1,368.10 1,949 1,475
1,368.20 2,046 1,675
1,368.30 2,145 1,884
1,368.40 2,247 2,104
1,368.50 2,351 2,334
1,368.60 2,458 2,574
1,368.70 2,566 2,825
1,368.80 2,678 3,087
1,368.90 2,791 3,361
1,369.00 2,907 3,646
1,369.10 3,029 3,942
1,369.20 3,153 4,251
1,369.30 3,280 4,573
1,369.40 3,409 4,908
1,369.50 3,541 5,255
1,369.60 3,676 5,616
1,369.70 3,812 5,990
1,369.80 3,952 6,378
1,369.90 4,094 6,781
1,370.00 4,238 7,197
1,370.10 4,835 7,651
1,370.20 5,471 8,166
1,370.30 6,147 8,746
1,370.40 6,862 9,396
1,370.50 7,616 10,120
1,370.60 8,410 10,921
1,370.70 9,243 11,803
1,370.80 10,115 12,771
1,370.90 11,027 13,828
1,371.00 11,978 14,978
1,371.10 12,178 16,185
1,371.20 12,379 17,413
1,371.30 12,582 18,661
1,371.40 12,787 19,930
1,371.50 12,993 21,219
1,371.60 13,201 22,528
1,371.70 13,411 23,859
1,371.80 13,622 25,211
1,371.90 13,835 26,583
1,372.00 14,050 27,978
1,372.10 14,260 29,393
1,372.20 14,471 30,830

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

1,372.30 14,684 32,287
1,372.40 14,898 33,766
1,372.50 15,114 35,267
1,372.60 15,331 36,789
1,372.70 15,550 38,333
1,372.80 15,770 39,899
1,372.90 15,992 41,487
1,373.00 16,216 43,098
1,373.10 16,436 44,730
1,373.20 16,658 46,385
1,373.30 16,881 48,062
1,373.40 17,105 49,761
1,373.50 17,331 51,483
1,373.60 17,559 53,228
1,373.70 17,788 54,995
1,373.80 18,019 56,785
1,373.90 18,251 58,599
1,374.00 18,484 60,435
1,374.10 18,710 62,295
1,374.20 18,938 64,178
1,374.30 19,167 66,083
1,374.40 19,397 68,011
1,374.50 19,629 69,962
1,374.60 19,862 71,937
1,374.70 20,096 73,935
1,374.80 20,332 75,956
1,374.90 20,569 78,001
1,375.00 20,808 80,070
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Summary for Pond 28-P: Sediment Trap 28

Inflow Area = 3.802 ac, 46.84% Impervious,  Inflow Depth = 1.38"    for  1-YR, 24-HR Storm event
Inflow = 5.27 cfs @ 12.02 hrs,  Volume= 0.438 af
Outflow = 0.40 cfs @ 13.81 hrs,  Volume= 0.161 af,  Atten= 92%,  Lag= 107.1 min
Primary = 0.40 cfs @ 13.81 hrs,  Volume= 0.161 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,373.60'   Surf.Area= 3,232 sf   Storage= 1,698 cf
Peak Elev= 1,376.09' @ 13.81 hrs   Surf.Area= 7,114 sf   Storage= 14,412 cf   (12,714 cf above start)

Plug-Flow detention time= 462.9 min calculated for 0.122 af (28% of inflow)
Center-of-Mass det. time= 227.8 min ( 1,030.3 - 802.5 )

Volume Invert Avail.Storage Storage Description
#1 1,373.00' 31,418 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,373.00 2,447 249.8 0 0 2,447
1,374.00 3,816 343.3 3,106 3,106 6,870
1,375.00 5,311 374.0 4,543 7,649 8,659
1,376.00 6,958 407.2 6,116 13,765 10,759
1,377.00 8,749 443.2 7,836 21,602 13,232
1,378.00 10,923 486.7 9,816 31,418 16,485

Device Routing     Invert Outlet Devices
#1 Primary 1,373.00' 18.0"  Round Culvert   

L= 20.0'   RCP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 1,373.00' / 1,372.00'   S= 0.0500 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,376.00' 18.0" W x 12.0" H Vert. Orifice/Grate X 3.00    C= 0.600   
#3 Device 1 1,377.00' 16.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   

Primary OutFlow  Max=0.40 cfs @ 13.81 hrs  HW=1,376.09'   (Free Discharge)
1=Culvert  (Passes 0.40 cfs of 11.49 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.40 cfs @ 0.97 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 28-P: Sediment Trap 28
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Stage-Area-Storage for Pond 28-P: Sediment Trap 28

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

1,373.00 2,447 0
1,373.05 2,508 124
1,373.10 2,570 251
1,373.15 2,633 381
1,373.20 2,697 514
1,373.25 2,761 651
1,373.30 2,826 790
1,373.35 2,892 933
1,373.40 2,958 1,079
1,373.45 3,026 1,229
1,373.50 3,094 1,382
1,373.55 3,162 1,538
1,373.60 3,232 1,698
1,373.65 3,302 1,862
1,373.70 3,373 2,029
1,373.75 3,445 2,199
1,373.80 3,518 2,373
1,373.85 3,591 2,551
1,373.90 3,665 2,732
1,373.95 3,740 2,917
1,374.00 3,816 3,106
1,374.05 3,885 3,299
1,374.10 3,954 3,495
1,374.15 4,025 3,694
1,374.20 4,095 3,897
1,374.25 4,167 4,104
1,374.30 4,239 4,314
1,374.35 4,311 4,528
1,374.40 4,384 4,745
1,374.45 4,458 4,966
1,374.50 4,533 5,191
1,374.55 4,608 5,419
1,374.60 4,683 5,652
1,374.65 4,760 5,888
1,374.70 4,837 6,128
1,374.75 4,914 6,371
1,374.80 4,992 6,619
1,374.85 5,071 6,871
1,374.90 5,150 7,126
1,374.95 5,230 7,386
1,375.00 5,311 7,649
1,375.05 5,388 7,917
1,375.10 5,466 8,188
1,375.15 5,544 8,463
1,375.20 5,623 8,742
1,375.25 5,702 9,026
1,375.30 5,782 9,313
1,375.35 5,862 9,604
1,375.40 5,943 9,899
1,375.45 6,025 10,198
1,375.50 6,107 10,501
1,375.55 6,189 10,809
1,375.60 6,273 11,120

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

1,375.65 6,356 11,436
1,375.70 6,441 11,756
1,375.75 6,525 12,080
1,375.80 6,611 12,408
1,375.85 6,697 12,741
1,375.90 6,783 13,078
1,375.95 6,870 13,419
1,376.00 6,958 13,765
1,376.05 7,043 14,115
1,376.10 7,128 14,469
1,376.15 7,214 14,828
1,376.20 7,300 15,191
1,376.25 7,387 15,558
1,376.30 7,474 15,930
1,376.35 7,562 16,305
1,376.40 7,650 16,686
1,376.45 7,739 17,070
1,376.50 7,828 17,460
1,376.55 7,918 17,853
1,376.60 8,008 18,251
1,376.65 8,099 18,654
1,376.70 8,190 19,061
1,376.75 8,282 19,473
1,376.80 8,374 19,889
1,376.85 8,467 20,310
1,376.90 8,561 20,736
1,376.95 8,655 21,167
1,377.00 8,749 21,602
1,377.05 8,852 22,042
1,377.10 8,956 22,487
1,377.15 9,060 22,937
1,377.20 9,165 23,393
1,377.25 9,270 23,854
1,377.30 9,376 24,320
1,377.35 9,482 24,791
1,377.40 9,590 25,268
1,377.45 9,697 25,750
1,377.50 9,806 26,238
1,377.55 9,915 26,731
1,377.60 10,024 27,229
1,377.65 10,135 27,733
1,377.70 10,245 28,243
1,377.75 10,357 28,758
1,377.80 10,469 29,279
1,377.85 10,582 29,805
1,377.90 10,695 30,337
1,377.95 10,809 30,874
1,378.00 10,923 31,418
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Time span=0.00-120.00 hrs, dt=0.01 hrs, 12001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Sim-Route method  -  Pond routing by Sim-Route method

Peak Elev=1,378.20'  Storage=21,676 cf   Inflow=18.14 cfs  1.210 afPond 21A-P: Sediment Trap 21A
   Outflow=9.58 cfs  0.949 af

Peak Elev=1,378.81'  Storage=21,434 cf   Inflow=16.51 cfs  1.084 afPond 21B-P: Sediment Trap 21B
   Outflow=9.90 cfs  1.026 af

Peak Elev=1,383.68'  Storage=36,309 cf   Inflow=21.97 cfs  2.228 afPond 23-P: Sediment Basin 23
   Outflow=11.49 cfs  1.788 af

Peak Elev=1,367.78'  Storage=59,860 cf   Inflow=30.94 cfs  3.510 afPond 24-P: Sediment Basin 24
   Outflow=18.02 cfs  2.670 af

Peak Elev=1,371.89'  Storage=26,411 cf   Inflow=11.62 cfs  1.512 afPond 26-P: Sediment Basin 26
   Outflow=6.99 cfs  1.398 af

Peak Elev=1,376.84'  Storage=20,251 cf   Inflow=15.73 cfs  1.379 afPond 28-P: Sediment Trap 28
   Outflow=11.18 cfs  1.102 af
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Summary for Pond 21A-P: Sediment Trap 21A

Inflow Area = 3.680 ac, 29.21% Impervious,  Inflow Depth = 3.94"    for  10-YR, 24-HR Storm event
Inflow = 18.14 cfs @ 12.04 hrs,  Volume= 1.210 af
Outflow = 9.58 cfs @ 12.15 hrs,  Volume= 0.949 af,  Atten= 47%,  Lag= 6.8 min
Primary = 9.58 cfs @ 12.15 hrs,  Volume= 0.949 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,376.50'   Surf.Area= 2,567 sf   Storage= 2,494 cf
Peak Elev= 1,378.20' @ 12.15 hrs   Surf.Area= 13,922 sf   Storage= 21,676 cf   (19,182 cf above start)

Plug-Flow detention time= 165.2 min calculated for 0.892 af (74% of inflow)
Center-of-Mass det. time= 67.2 min ( 873.3 - 806.0 )

Volume Invert Avail.Storage Storage Description
#1 1,375.00' 50,866 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,375.00 875 200.4 0 0 875
1,376.00 1,938 331.0 1,372 1,372 6,404
1,376.50 2,567 347.4 1,123 2,494 7,306
1,376.51 9,076 469.5 55 2,549 15,243
1,377.00 10,035 482.1 4,680 7,229 16,225
1,378.00 13,431 599.0 11,692 18,921 26,297
1,379.00 15,954 633.4 14,674 33,596 29,726
1,380.00 18,622 668.8 17,271 50,866 33,452

Device Routing     Invert Outlet Devices
#1 Primary 1,375.00' 21.0"  Round Barrel   

L= 50.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,375.00' / 1,373.50'   S= 0.0300 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 2.41 sf   

#2 Device 1 1,377.60' 24.0" Horiz. Riser    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=9.58 cfs @ 12.15 hrs  HW=1,378.20'   (Free Discharge)
1=Barrel  (Passes 9.58 cfs of 13.95 cfs potential flow)

2=Riser  (Weir Controls 9.58 cfs @ 2.54 fps)
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Pond 21A-P: Sediment Trap 21A
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Inflow Area=3.680 ac
Peak Elev=1,378.20'
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18.14 cfs

9.58 cfs
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Stage-Area-Storage for Pond 21A-P: Sediment Trap 21A

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

1,375.00 875 0
1,375.05 918 45
1,375.10 963 92
1,375.15 1,008 141
1,375.20 1,054 193
1,375.25 1,102 247
1,375.30 1,150 303
1,375.35 1,200 362
1,375.40 1,250 423
1,375.45 1,302 487
1,375.50 1,354 553
1,375.55 1,408 622
1,375.60 1,463 694
1,375.65 1,518 768
1,375.70 1,575 846
1,375.75 1,633 926
1,375.80 1,692 1,009
1,375.85 1,752 1,095
1,375.90 1,813 1,184
1,375.95 1,875 1,276
1,376.00 1,938 1,372
1,376.05 1,997 1,470
1,376.10 2,057 1,571
1,376.15 2,117 1,676
1,376.20 2,179 1,783
1,376.25 2,241 1,894
1,376.30 2,305 2,007
1,376.35 2,369 2,124
1,376.40 2,434 2,244
1,376.45 2,500 2,368
1,376.50 2,567 2,494
1,376.55 9,152 2,914
1,376.60 9,249 3,374
1,376.65 9,345 3,839
1,376.70 9,442 4,308
1,376.75 9,540 4,783
1,376.80 9,638 5,262
1,376.85 9,736 5,747
1,376.90 9,835 6,236
1,376.95 9,935 6,730
1,377.00 10,035 7,229
1,377.05 10,193 7,735
1,377.10 10,352 8,249
1,377.15 10,513 8,770
1,377.20 10,675 9,300
1,377.25 10,838 9,838
1,377.30 11,002 10,384
1,377.35 11,167 10,938
1,377.40 11,334 11,501
1,377.45 11,502 12,072
1,377.50 11,671 12,651
1,377.55 11,842 13,239
1,377.60 12,013 13,835

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

1,377.65 12,186 14,440
1,377.70 12,360 15,054
1,377.75 12,536 15,676
1,377.80 12,712 16,307
1,377.85 12,890 16,947
1,377.90 13,069 17,596
1,377.95 13,249 18,254
1,378.00 13,431 18,921
1,378.05 13,552 19,596
1,378.10 13,674 20,276
1,378.15 13,796 20,963
1,378.20 13,918 21,656
1,378.25 14,041 22,355
1,378.30 14,165 23,060
1,378.35 14,289 23,772
1,378.40 14,414 24,489
1,378.45 14,539 25,213
1,378.50 14,665 25,943
1,378.55 14,792 26,680
1,378.60 14,919 27,422
1,378.65 15,046 28,171
1,378.70 15,174 28,927
1,378.75 15,303 29,689
1,378.80 15,432 30,457
1,378.85 15,562 31,232
1,378.90 15,692 32,013
1,378.95 15,823 32,801
1,379.00 15,954 33,596
1,379.05 16,083 34,397
1,379.10 16,212 35,204
1,379.15 16,341 36,018
1,379.20 16,471 36,838
1,379.25 16,602 37,665
1,379.30 16,733 38,498
1,379.35 16,864 39,338
1,379.40 16,996 40,185
1,379.45 17,129 41,038
1,379.50 17,262 41,898
1,379.55 17,396 42,764
1,379.60 17,530 43,637
1,379.65 17,665 44,517
1,379.70 17,800 45,404
1,379.75 17,936 46,297
1,379.80 18,072 47,197
1,379.85 18,209 48,104
1,379.90 18,346 49,018
1,379.95 18,484 49,939
1,380.00 18,622 50,866
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Summary for Pond 21B-P: Sediment Trap 21B

Inflow Area = 3.182 ac, 29.54% Impervious,  Inflow Depth = 4.09"    for  10-YR, 24-HR Storm event
Inflow = 16.51 cfs @ 12.03 hrs,  Volume= 1.084 af
Outflow = 9.90 cfs @ 12.12 hrs,  Volume= 1.026 af,  Atten= 40%,  Lag= 5.4 min
Primary = 9.90 cfs @ 12.12 hrs,  Volume= 1.026 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,378.00'   Surf.Area= 5,813 sf   Storage= 10,561 cf
Peak Elev= 1,378.81' @ 12.12 hrs   Surf.Area= 14,286 sf   Storage= 21,434 cf   (10,873 cf above start)

Plug-Flow detention time= 174.5 min calculated for 0.784 af (72% of inflow)
Center-of-Mass det. time= 41.7 min ( 843.2 - 801.5 )

Volume Invert Avail.Storage Storage Description
#1 1,375.00' 58,169 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,375.00 1,530 196.8 0 0 1,530
1,376.00 2,694 275.3 2,085 2,085 4,489
1,377.00 4,273 340.8 3,453 5,538 7,715
1,378.00 5,813 381.6 5,023 10,561 10,088
1,378.01 12,538 491.4 90 10,651 17,716
1,379.00 14,705 523.2 13,471 24,122 20,332
1,380.00 16,999 554.8 15,838 39,960 23,096
1,381.00 19,446 587.7 18,209 58,169 26,141

Device Routing     Invert Outlet Devices
#1 Primary 1,376.00' 21.0"  Round Barrel   

L= 52.0'   CMP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 1,376.00' / 1,375.00'   S= 0.0192 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 2.41 sf   

#2 Device 1 1,378.20' 24.0" Horiz. Riser    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=9.90 cfs @ 12.12 hrs  HW=1,378.81'   (Free Discharge)
1=Barrel  (Passes 9.90 cfs of 14.23 cfs potential flow)

2=Riser  (Weir Controls 9.90 cfs @ 2.56 fps)
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Pond 21B-P: Sediment Trap 21B
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Inflow Area=3.182 ac
Peak Elev=1,378.81'

Storage=21,434 cf

16.51 cfs

9.90 cfs
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Stage-Area-Storage for Pond 21B-P: Sediment Trap 21B

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

1,375.00 1,530 0
1,375.10 1,632 158
1,375.20 1,737 326
1,375.30 1,845 505
1,375.40 1,956 696
1,375.50 2,071 897
1,375.60 2,189 1,110
1,375.70 2,310 1,335
1,375.80 2,435 1,572
1,375.90 2,563 1,822
1,376.00 2,694 2,085
1,376.10 2,836 2,361
1,376.20 2,981 2,652
1,376.30 3,130 2,957
1,376.40 3,282 3,278
1,376.50 3,438 3,614
1,376.60 3,598 3,966
1,376.70 3,761 4,334
1,376.80 3,928 4,718
1,376.90 4,099 5,119
1,377.00 4,273 5,538
1,377.10 4,416 5,972
1,377.20 4,562 6,421
1,377.30 4,710 6,885
1,377.40 4,861 7,363
1,377.50 5,013 7,857
1,377.60 5,169 8,366
1,377.70 5,326 8,891
1,377.80 5,486 9,432
1,377.90 5,648 9,988
1,378.00 5,813 10,561
1,378.10 12,728 11,788
1,378.20 12,941 13,071
1,378.30 13,155 14,376
1,378.40 13,371 15,702
1,378.50 13,589 17,050
1,378.60 13,809 18,420
1,378.70 14,030 19,812
1,378.80 14,253 21,226
1,378.90 14,478 22,663
1,379.00 14,705 24,122
1,379.10 14,927 25,604
1,379.20 15,151 27,107
1,379.30 15,376 28,634
1,379.40 15,603 30,183
1,379.50 15,831 31,754
1,379.60 16,061 33,349
1,379.70 16,293 34,967
1,379.80 16,527 36,608
1,379.90 16,762 38,272
1,380.00 16,999 39,960
1,380.10 17,236 41,672
1,380.20 17,475 43,407

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

1,380.30 17,716 45,167
1,380.40 17,958 46,951
1,380.50 18,202 48,759
1,380.60 18,447 50,591
1,380.70 18,695 52,448
1,380.80 18,943 54,330
1,380.90 19,194 56,237
1,381.00 19,446 58,169
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Summary for Pond 23-P: Sediment Basin 23

Inflow Area = 7.321 ac, 12.46% Impervious,  Inflow Depth = 3.65"    for  10-YR, 24-HR Storm event
Inflow = 21.97 cfs @ 12.03 hrs,  Volume= 2.228 af
Outflow = 11.49 cfs @ 12.44 hrs,  Volume= 1.788 af,  Atten= 48%,  Lag= 24.5 min
Primary = 11.49 cfs @ 12.44 hrs,  Volume= 1.788 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,381.00'   Surf.Area= 7,857 sf   Storage= 8,931 cf
Peak Elev= 1,383.68' @ 12.44 hrs   Surf.Area= 12,716 sf   Storage= 36,309 cf   (27,378 cf above start)

Plug-Flow detention time= 168.9 min calculated for 1.582 af (71% of inflow)
Center-of-Mass det. time= 55.4 min ( 880.8 - 825.4 )

Volume Invert Avail.Storage Storage Description
#1 1,377.00' 71,310 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,377.00 234 63.1 0 0 234
1,378.00 802 196.1 490 490 2,980
1,379.00 1,699 233.8 1,223 1,713 4,288
1,380.00 2,685 258.9 2,173 3,886 5,302
1,381.00 7,857 376.4 5,045 8,931 11,251
1,382.00 9,589 415.8 8,709 17,639 13,766
1,383.00 11,418 451.2 10,490 28,130 16,247
1,384.00 13,357 481.7 12,375 40,504 18,559
1,385.00 15,433 511.5 14,383 54,887 20,966
1,386.00 17,433 538.9 16,423 71,310 23,316

Device Routing     Invert Outlet Devices
#1 Primary 1,380.00' 18.0"  Round Barrel   

L= 50.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 1,380.00' / 1,379.00'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,383.00' 30.0" Horiz. Riser    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=11.49 cfs @ 12.44 hrs  HW=1,383.68'   (Free Discharge)
1=Barrel  (Inlet Controls 11.49 cfs @ 6.50 fps)

2=Riser  (Passes 11.49 cfs of 14.34 cfs potential flow)
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Pond 23-P: Sediment Basin 23
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Stage-Area-Storage for Pond 23-P: Sediment Basin 23

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

1,377.00 234 0
1,377.10 276 25
1,377.20 320 55
1,377.30 369 90
1,377.40 420 129
1,377.50 476 174
1,377.60 534 224
1,377.70 596 281
1,377.80 661 344
1,377.90 730 413
1,378.00 802 490
1,378.10 877 574
1,378.20 955 665
1,378.30 1,036 765
1,378.40 1,121 873
1,378.50 1,209 989
1,378.60 1,300 1,114
1,378.70 1,395 1,249
1,378.80 1,493 1,394
1,378.90 1,594 1,548
1,379.00 1,699 1,713
1,379.10 1,787 1,887
1,379.20 1,878 2,070
1,379.30 1,971 2,263
1,379.40 2,066 2,464
1,379.50 2,164 2,676
1,379.60 2,264 2,897
1,379.70 2,366 3,129
1,379.80 2,470 3,370
1,379.90 2,576 3,623
1,380.00 2,685 3,886
1,380.10 3,080 4,174
1,380.20 3,502 4,503
1,380.30 3,952 4,875
1,380.40 4,428 5,294
1,380.50 4,932 5,762
1,380.60 5,463 6,281
1,380.70 6,021 6,855
1,380.80 6,606 7,486
1,380.90 7,218 8,177
1,381.00 7,857 8,931
1,381.10 8,022 9,725
1,381.20 8,190 10,535
1,381.30 8,359 11,363
1,381.40 8,529 12,207
1,381.50 8,701 13,069
1,381.60 8,876 13,947
1,381.70 9,051 14,844
1,381.80 9,229 15,758
1,381.90 9,408 16,690
1,382.00 9,589 17,639
1,382.10 9,765 18,607
1,382.20 9,942 19,592

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

1,382.30 10,121 20,596
1,382.40 10,301 21,617
1,382.50 10,484 22,656
1,382.60 10,667 23,713
1,382.70 10,853 24,789
1,382.80 11,039 25,884
1,382.90 11,228 26,997
1,383.00 11,418 28,130
1,383.10 11,605 29,281
1,383.20 11,794 30,451
1,383.30 11,984 31,640
1,383.40 12,175 32,847
1,383.50 12,369 34,075
1,383.60 12,563 35,321
1,383.70 12,759 36,587
1,383.80 12,957 37,873
1,383.90 13,156 39,179
1,384.00 13,357 40,504
1,384.10 13,558 41,850
1,384.20 13,760 43,216
1,384.30 13,964 44,602
1,384.40 14,169 46,009
1,384.50 14,376 47,436
1,384.60 14,585 48,884
1,384.70 14,794 50,353
1,384.80 15,006 51,843
1,384.90 15,219 53,354
1,385.00 15,433 54,887
1,385.10 15,628 56,440
1,385.20 15,823 58,013
1,385.30 16,020 59,605
1,385.40 16,218 61,217
1,385.50 16,418 62,848
1,385.60 16,618 64,500
1,385.70 16,820 66,172
1,385.80 17,023 67,864
1,385.90 17,228 69,577
1,386.00 17,433 71,310
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Summary for Pond 24-P: Sediment Basin 24

Inflow Area = 12.222 ac, 8.25% Impervious,  Inflow Depth = 3.45"    for  10-YR, 24-HR Storm event
Inflow = 30.94 cfs @ 12.04 hrs,  Volume= 3.510 af
Outflow = 18.02 cfs @ 12.47 hrs,  Volume= 2.670 af,  Atten= 42%,  Lag= 25.9 min
Primary = 18.02 cfs @ 12.47 hrs,  Volume= 2.670 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,365.00'   Surf.Area= 12,290 sf   Storage= 10,821 cf
Peak Elev= 1,367.78' @ 12.47 hrs   Surf.Area= 22,581 sf   Storage= 59,860 cf   (49,039 cf above start)

Plug-Flow detention time= 183.7 min calculated for 2.422 af (69% of inflow)
Center-of-Mass det. time= 68.0 min ( 896.0 - 828.0 )

Volume Invert Avail.Storage Storage Description
#1 1,361.00' 90,100 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,361.00 144 79.7 0 0 144
1,362.00 778 180.4 419 419 2,232
1,363.00 1,724 246.8 1,220 1,639 4,500
1,364.00 2,762 271.9 2,223 3,862 5,568
1,365.00 12,290 631.5 6,959 10,821 31,423
1,366.00 16,533 762.9 14,359 25,180 46,021
1,367.00 19,892 828.3 18,187 43,367 54,340
1,368.00 23,383 865.9 21,614 64,981 59,479
1,369.00 26,897 891.0 25,120 90,100 63,097

Device Routing     Invert Outlet Devices
#1 Primary 1,361.00' 21.0"  Round Barrel   

L= 162.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 1,361.00' / 1,360.00'   S= 0.0062 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 2.41 sf   

#2 Device 1 1,367.20' 48.0" Horiz. Riser    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=18.02 cfs @ 12.47 hrs  HW=1,367.78'   (Free Discharge)
1=Barrel  (Passes 18.02 cfs of 24.93 cfs potential flow)

2=Riser  (Weir Controls 18.02 cfs @ 2.48 fps)
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Pond 24-P: Sediment Basin 24
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Stage-Area-Storage for Pond 24-P: Sediment Basin 24

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

1,361.00 144 0
1,361.10 185 16
1,361.20 230 37
1,361.30 281 63
1,361.40 337 94
1,361.50 398 130
1,361.60 464 173
1,361.70 535 223
1,361.80 611 280
1,361.90 692 345
1,362.00 778 419
1,362.10 856 501
1,362.20 937 590
1,362.30 1,023 688
1,362.40 1,112 795
1,362.50 1,205 911
1,362.60 1,301 1,036
1,362.70 1,401 1,171
1,362.80 1,505 1,316
1,362.90 1,613 1,472
1,363.00 1,724 1,639
1,363.10 1,817 1,816
1,363.20 1,912 2,002
1,363.30 2,010 2,198
1,363.40 2,110 2,404
1,363.50 2,213 2,621
1,363.60 2,318 2,847
1,363.70 2,425 3,084
1,363.80 2,535 3,332
1,363.90 2,647 3,591
1,364.00 2,762 3,862
1,364.10 3,409 4,170
1,364.20 4,124 4,546
1,364.30 4,906 4,997
1,364.40 5,757 5,529
1,364.50 6,676 6,150
1,364.60 7,663 6,867
1,364.70 8,718 7,685
1,364.80 9,840 8,613
1,364.90 11,031 9,656
1,365.00 12,290 10,821
1,365.10 12,686 12,070
1,365.20 13,088 13,358
1,365.30 13,497 14,688
1,365.40 13,912 16,058
1,365.50 14,333 17,470
1,365.60 14,760 18,925
1,365.70 15,194 20,423
1,365.80 15,634 21,964
1,365.90 16,080 23,550
1,366.00 16,533 25,180
1,366.10 16,855 26,850
1,366.20 17,180 28,551

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

1,366.30 17,508 30,286
1,366.40 17,839 32,053
1,366.50 18,174 33,854
1,366.60 18,511 35,688
1,366.70 18,852 37,556
1,366.80 19,195 39,458
1,366.90 19,542 41,395
1,367.00 19,892 43,367
1,367.10 20,228 45,373
1,367.20 20,568 47,413
1,367.30 20,910 49,486
1,367.40 21,255 51,595
1,367.50 21,602 53,737
1,367.60 21,953 55,915
1,367.70 22,306 58,128
1,367.80 22,662 60,377
1,367.90 23,021 62,661
1,368.00 23,383 64,981
1,368.10 23,723 67,336
1,368.20 24,066 69,726
1,368.30 24,411 72,149
1,368.40 24,759 74,608
1,368.50 25,109 77,101
1,368.60 25,462 79,630
1,368.70 25,817 82,194
1,368.80 26,175 84,793
1,368.90 26,535 87,429
1,369.00 26,897 90,100
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Summary for Pond 26-P: Sediment Basin 26

Inflow Area = 5.277 ac, 13.14% Impervious,  Inflow Depth = 3.44"    for  10-YR, 24-HR Storm event
Inflow = 11.62 cfs @ 12.04 hrs,  Volume= 1.512 af
Outflow = 6.99 cfs @ 12.49 hrs,  Volume= 1.398 af,  Atten= 40%,  Lag= 27.0 min
Primary = 6.99 cfs @ 12.49 hrs,  Volume= 1.398 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,371.00'   Surf.Area= 11,978 sf   Storage= 14,978 cf
Peak Elev= 1,371.89' @ 12.49 hrs   Surf.Area= 13,809 sf   Storage= 26,411 cf   (11,433 cf above start)

Plug-Flow detention time= 189.5 min calculated for 1.054 af (70% of inflow)
Center-of-Mass det. time= 43.2 min ( 879.7 - 836.4 )

Volume Invert Avail.Storage Storage Description
#1 1,367.00' 80,070 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,367.00 790 132.3 0 0 790
1,368.00 1,854 246.6 1,285 1,285 4,242
1,369.00 2,907 273.0 2,361 3,646 5,364
1,370.00 4,238 315.4 3,552 7,197 7,371
1,371.00 11,978 471.7 7,780 14,978 17,168
1,372.00 14,050 507.1 13,000 27,978 19,969
1,373.00 16,216 538.7 15,120 43,098 22,650
1,374.00 18,484 568.5 17,338 60,435 25,334
1,375.00 20,808 593.7 19,635 80,070 27,736

Device Routing     Invert Outlet Devices
#1 Primary 1,367.00' 15.0"  Round Barrel   

L= 132.0'   RCP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 1,367.00' / 1,366.50'   S= 0.0038 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 1,371.40' 24.0" Horiz. Riser    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=6.99 cfs @ 12.49 hrs  HW=1,371.89'   (Free Discharge)
1=Barrel  (Passes 6.99 cfs of 9.16 cfs potential flow)

2=Riser  (Weir Controls 6.99 cfs @ 2.28 fps)
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Pond 26-P: Sediment Basin 26
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Inflow Area=5.277 ac
Peak Elev=1,371.89'

Storage=26,411 cf

11.62 cfs

6.99 cfs
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Stage-Area-Storage for Pond 26-P: Sediment Basin 26

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

1,367.00 790 0
1,367.10 876 83
1,367.20 967 175
1,367.30 1,062 277
1,367.40 1,162 388
1,367.50 1,266 509
1,367.60 1,375 641
1,367.70 1,488 784
1,367.80 1,605 939
1,367.90 1,727 1,106
1,368.00 1,854 1,285
1,368.10 1,949 1,475
1,368.20 2,046 1,675
1,368.30 2,145 1,884
1,368.40 2,247 2,104
1,368.50 2,351 2,334
1,368.60 2,458 2,574
1,368.70 2,566 2,825
1,368.80 2,678 3,087
1,368.90 2,791 3,361
1,369.00 2,907 3,646
1,369.10 3,029 3,942
1,369.20 3,153 4,251
1,369.30 3,280 4,573
1,369.40 3,409 4,908
1,369.50 3,541 5,255
1,369.60 3,676 5,616
1,369.70 3,812 5,990
1,369.80 3,952 6,378
1,369.90 4,094 6,781
1,370.00 4,238 7,197
1,370.10 4,835 7,651
1,370.20 5,471 8,166
1,370.30 6,147 8,746
1,370.40 6,862 9,396
1,370.50 7,616 10,120
1,370.60 8,410 10,921
1,370.70 9,243 11,803
1,370.80 10,115 12,771
1,370.90 11,027 13,828
1,371.00 11,978 14,978
1,371.10 12,178 16,185
1,371.20 12,379 17,413
1,371.30 12,582 18,661
1,371.40 12,787 19,930
1,371.50 12,993 21,219
1,371.60 13,201 22,528
1,371.70 13,411 23,859
1,371.80 13,622 25,211
1,371.90 13,835 26,583
1,372.00 14,050 27,978
1,372.10 14,260 29,393
1,372.20 14,471 30,830

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

1,372.30 14,684 32,287
1,372.40 14,898 33,766
1,372.50 15,114 35,267
1,372.60 15,331 36,789
1,372.70 15,550 38,333
1,372.80 15,770 39,899
1,372.90 15,992 41,487
1,373.00 16,216 43,098
1,373.10 16,436 44,730
1,373.20 16,658 46,385
1,373.30 16,881 48,062
1,373.40 17,105 49,761
1,373.50 17,331 51,483
1,373.60 17,559 53,228
1,373.70 17,788 54,995
1,373.80 18,019 56,785
1,373.90 18,251 58,599
1,374.00 18,484 60,435
1,374.10 18,710 62,295
1,374.20 18,938 64,178
1,374.30 19,167 66,083
1,374.40 19,397 68,011
1,374.50 19,629 69,962
1,374.60 19,862 71,937
1,374.70 20,096 73,935
1,374.80 20,332 75,956
1,374.90 20,569 78,001
1,375.00 20,808 80,070



Type III 24-hr  10-YR, 24-HR Storm Rainfall=6.00"Concord Roadway Infrastructure- Tempo
  Printed  3/25/2013Prepared by AKRF, Inc.

Page 37HydroCAD® 10.00  s/n 04852  © 2013 HydroCAD Software Solutions LLC

Summary for Pond 28-P: Sediment Trap 28

Inflow Area = 3.802 ac, 46.84% Impervious,  Inflow Depth = 4.35"    for  10-YR, 24-HR Storm event
Inflow = 15.73 cfs @ 12.02 hrs,  Volume= 1.379 af
Outflow = 11.18 cfs @ 12.12 hrs,  Volume= 1.102 af,  Atten= 29%,  Lag= 5.9 min
Primary = 11.18 cfs @ 12.12 hrs,  Volume= 1.102 af

Routing by Sim-Route method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Starting Elev= 1,373.60'   Surf.Area= 3,232 sf   Storage= 1,698 cf
Peak Elev= 1,376.84' @ 12.12 hrs   Surf.Area= 8,454 sf   Storage= 20,251 cf   (18,553 cf above start)

Plug-Flow detention time= 159.0 min calculated for 1.063 af (77% of inflow)
Center-of-Mass det. time= 69.6 min ( 855.1 - 785.5 )

Volume Invert Avail.Storage Storage Description
#1 1,373.00' 31,418 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

1,373.00 2,447 249.8 0 0 2,447
1,374.00 3,816 343.3 3,106 3,106 6,870
1,375.00 5,311 374.0 4,543 7,649 8,659
1,376.00 6,958 407.2 6,116 13,765 10,759
1,377.00 8,749 443.2 7,836 21,602 13,232
1,378.00 10,923 486.7 9,816 31,418 16,485

Device Routing     Invert Outlet Devices
#1 Primary 1,373.00' 18.0"  Round Culvert   

L= 20.0'   RCP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 1,373.00' / 1,372.00'   S= 0.0500 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,376.00' 18.0" W x 12.0" H Vert. Orifice/Grate X 3.00    C= 0.600   
#3 Device 1 1,377.00' 16.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

1.0' Crest Height   

Primary OutFlow  Max=11.18 cfs @ 12.12 hrs  HW=1,376.84'   (Free Discharge)
1=Culvert  (Passes 11.18 cfs of 13.20 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 11.18 cfs @ 2.95 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 28-P: Sediment Trap 28
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Inflow Area=3.802 ac
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Stage-Area-Storage for Pond 28-P: Sediment Trap 28

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

1,373.00 2,447 0
1,373.05 2,508 124
1,373.10 2,570 251
1,373.15 2,633 381
1,373.20 2,697 514
1,373.25 2,761 651
1,373.30 2,826 790
1,373.35 2,892 933
1,373.40 2,958 1,079
1,373.45 3,026 1,229
1,373.50 3,094 1,382
1,373.55 3,162 1,538
1,373.60 3,232 1,698
1,373.65 3,302 1,862
1,373.70 3,373 2,029
1,373.75 3,445 2,199
1,373.80 3,518 2,373
1,373.85 3,591 2,551
1,373.90 3,665 2,732
1,373.95 3,740 2,917
1,374.00 3,816 3,106
1,374.05 3,885 3,299
1,374.10 3,954 3,495
1,374.15 4,025 3,694
1,374.20 4,095 3,897
1,374.25 4,167 4,104
1,374.30 4,239 4,314
1,374.35 4,311 4,528
1,374.40 4,384 4,745
1,374.45 4,458 4,966
1,374.50 4,533 5,191
1,374.55 4,608 5,419
1,374.60 4,683 5,652
1,374.65 4,760 5,888
1,374.70 4,837 6,128
1,374.75 4,914 6,371
1,374.80 4,992 6,619
1,374.85 5,071 6,871
1,374.90 5,150 7,126
1,374.95 5,230 7,386
1,375.00 5,311 7,649
1,375.05 5,388 7,917
1,375.10 5,466 8,188
1,375.15 5,544 8,463
1,375.20 5,623 8,742
1,375.25 5,702 9,026
1,375.30 5,782 9,313
1,375.35 5,862 9,604
1,375.40 5,943 9,899
1,375.45 6,025 10,198
1,375.50 6,107 10,501
1,375.55 6,189 10,809
1,375.60 6,273 11,120

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

1,375.65 6,356 11,436
1,375.70 6,441 11,756
1,375.75 6,525 12,080
1,375.80 6,611 12,408
1,375.85 6,697 12,741
1,375.90 6,783 13,078
1,375.95 6,870 13,419
1,376.00 6,958 13,765
1,376.05 7,043 14,115
1,376.10 7,128 14,469
1,376.15 7,214 14,828
1,376.20 7,300 15,191
1,376.25 7,387 15,558
1,376.30 7,474 15,930
1,376.35 7,562 16,305
1,376.40 7,650 16,686
1,376.45 7,739 17,070
1,376.50 7,828 17,460
1,376.55 7,918 17,853
1,376.60 8,008 18,251
1,376.65 8,099 18,654
1,376.70 8,190 19,061
1,376.75 8,282 19,473
1,376.80 8,374 19,889
1,376.85 8,467 20,310
1,376.90 8,561 20,736
1,376.95 8,655 21,167
1,377.00 8,749 21,602
1,377.05 8,852 22,042
1,377.10 8,956 22,487
1,377.15 9,060 22,937
1,377.20 9,165 23,393
1,377.25 9,270 23,854
1,377.30 9,376 24,320
1,377.35 9,482 24,791
1,377.40 9,590 25,268
1,377.45 9,697 25,750
1,377.50 9,806 26,238
1,377.55 9,915 26,731
1,377.60 10,024 27,229
1,377.65 10,135 27,733
1,377.70 10,245 28,243
1,377.75 10,357 28,758
1,377.80 10,469 29,279
1,377.85 10,582 29,805
1,377.90 10,695 30,337
1,377.95 10,809 30,874
1,378.00 10,923 31,418
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Erosion and Sediment Control Inspection Report  

 

H-1 

 

Project Name:  Date:  

Project Number:  Logged by:  

Weather:  
 

SITE PLAN/SKETCH 

Provide a concise sketch indicating construction activities, location and description of stormwater runoff 
from the site, stabilization activities, and soil erosion and sediment control BMPs.  Indicate BMPs 
improperly installed or in need of repair.  The inspector shall notify the contractor(s) and subcontractor(s) 
of necessary repairs of BMPs required within one business day of this inspection. 
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Erosion and Sediment Control Inspection Report  

 

H-2 

Maintain Water Quality 

Yes No NA  

[ ] [ ] [ ]  
Is there an increase in turbidity causing a substantial visible contrast to natural 
conditions? 

[ ] [ ] [ ] 
 Is there residue from oil and floating substances, visible oil film, or globules or 

grease? 

[ ] [ ] [ ]  All disturbance is within the limits of the approved plans. 

[ ] [ ] [ ] 
 Have receiving lake/bay, stream, and/or wetland been impacted by silt from 

project? 

 

Housekeeping 

1. General Site Conditions 

Yes No NA  

[ ] [ ] [ ]  Is construction site litter and debris appropriately managed? 

[ ] [ ] [ ] 
 Are facilities and equipment necessary for implementation of erosion and 

sediment control in working order and/or properly maintained? 

[ ] [ ] [ ]  Is construction impacting the adjacent property? 

[ ] [ ] [ ]  Is dust adequately controlled? 

 

2. Temporary Stream Crossing 

Yes No NA   

[ ] [ ] [ ]  Maximum diameter pipes necessary to span creek without dredging are installed. 

[ ] [ ] [ ]  Installed non-woven geotextile fabric beneath approaches. 

[ ] [ ] [ ]  Is fill composed of aggregate (no earth or soil)? 

[ ] [ ] [ ] 
 Rock on approaches is clean enough to remove mud from vehicles & prevent 

sediment from entering stream during high flow. 
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Erosion and Sediment Control Inspection Report  

 

H-3 

 

Runoff Control Practices 

1. Excavation Dewatering 

Yes No NA   

[ ] [ ] [ ] 
 Upstream and downstream berms (sandbags, inflatable dams, etc.) are installed 

per plan. 

[ ] [ ] [ ]  Clean water from upstream pool is being pumped to the downstream pool. 

[ ] [ ] [ ] 
 Sediment laden water from work area is being discharged to a silt-trapping 

device. 

[ ] [ ] [ ]  Constructed upstream berm with one-foot minimum freeboard. 

 

2. Level Spreader 

Yes No NA   

[ ] [ ] [ ]  Installed per plan. 

[ ] [ ] [ ] 
 Constructed on undisturbed soil, not on fill, receiving only clear, non-sediment 

laden flow. 

[ ] [ ] [ ]  Flow sheets out of level spreader without erosion on downstream edge. 

 

3. Interceptor Dikes and Swales 

Yes No NA   

[ ] [ ] [ ]  Installed per plan with minimum side slopes 2H:1V or flatter. 

[ ] [ ] [ ]  Stabilized by geotextile fabric, seed, or mulch with no erosion occurring. 

[ ] [ ] [ ]  Sediment-laden runoff directed to sediment trapping structure. 

 

4. Stone Check Dam 

Yes No NA   

[ ] [ ] [ ] 
 Is channel stable (the flow is not eroding soil underneath or around the 

structure)? 

[ ] [ ] [ ] 
 Check is in good condition (rocks in place and no permanent pools behind 

structure). 

[ ] [ ] [ ]  Has accumulated sediment been removed? 
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5. Rock Outlet Protection 

Yes No NA   

[ ] [ ] [ ]  Installed per plan. 

[ ] [ ] [ ]  Installed concurrently with pipe installation. 

 

Soil Stabilization 

1. Topsoil and Spoil Stockpiles 

Yes No NA   

[ ] [ ] [ ]  Stockpiles are stabilized with vegetation and/or mulch. 

[ ] [ ] [ ]  Sediment control is installed at the toe of the slope. 

 

2. Revegetation 

Yes No NA   

[ ] [ ] [ ]  Temporary seeding and mulch have been applied to idle areas. 

[ ] [ ] [ ]  4 inches minimum of topsoil has been applied under permanent seeding. 

 

Sediment Control 

1. Stabilized Construction Entrance 

Yes No NA   

[ ] [ ] [ ]  Stone is clean enough to effectively remove mud from vehicles. 

[ ] [ ] [ ]  Installed per standards and specifications? 

[ ] [ ] [ ]  Does all traffic use the stabilized entrance to enter and leave site? 

[ ] [ ] [ ]  Is adequate drainage provided to prevent ponding at entrance? 
 

2. Silt Fence 

Yes No NA   

[ ] [ ] [ ]  Installed on Contour, 10 feet from toe of slope (not across conveyance channels). 

[ ] [ ] [ ]  Joints constructed by wrapping the two ends together for continuous support. 

[ ] [ ] [ ]  Fabric buried 6 inches minimum. 

[ ] [ ] [ ] 
 Posts are stable, fabric is tight and without rips or frayed areas. 

Sediment accumulation is      % of design capacity. 
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3. Storm Drain Inlet Protection (Use for Stone & Block; Filter Fabric; Curb; or, Excavated practices) 

Yes No NA   

[ ] [ ] [ ]  Installed concrete blocks lengthwise so open ends face outward, not upward. 

[ ] [ ] [ ]  Placed wire screen between No. 3 crushed stone and concrete blocks. 

[ ] [ ] [ ]  Drainage area is 1acre or less. 

[ ] [ ] [ ]  Excavated area is 900 cubic feet. 

[ ] [ ] [ ]  Excavated side slopes should be 2:1. 

[ ] [ ] [ ]  2” x 4” frame is constructed and structurally sound. 

[ ] [ ] [ ]  Posts 3-foot maximum spacing between posts. 

[ ] [ ] [ ] 
 Fabric is embedded 1 to 1.5 feet below ground and secured to frame/posts with 

staples at max 8-inch spacing. 

[ ] [ ] [ ] 
 Posts are stable, fabric is tight and without rips or frayed areas. 

Sediment accumulation      % of design capacity. 

 

4. Temporary Sediment Trap 

Yes No NA   

[ ] [ ] [ ]  Outlet structure is constructed per the approved plan or drawing. 

[ ] [ ] [ ] 
 Geotextile fabric has been placed beneath rock fill. 

Sediment accumulation is      % of design capacity. 

 

5. Temporary Sediment Basin 

Yes No  NA   

[ ] [ ] [ ]  Basin and outlet structure constructed per the approved plan. 

[ ] [ ] [ ]  Basin side slopes are stabilized with seed/mulch. 

[ ] [ ] [ ] 
 Drainage structure flushed and basin surface restored upon removal of sediment 

basin facility. 
Sediment accumulation is      % of design capacity. 

Note: Not all erosion and sediment control practices are included in this listing. Add additional pages to 
this list as required by site specific design. 

Construction inspection checklists for post-development stormwater management practices can be found 
in the SWPPP. 
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RECOMMENDATIONS 

 

b. Modifications to the SWPPP (To be completed as described below) 

The Operator shall amend the SWPPP whenever: 

1. There is a significant change in design, construction, operation, or maintenance which may have a 
significant effect on the potential for the discharge of pollutants to the waters of the United States and 
which has not otherwise been addressed in the SWPPP; or 

2. The SWPPP proves to be ineffective in: 

a. Eliminating or significantly minimizing pollutants from sources identified in the SWPPP and as 
required by this permit; or 

b. Achieving the general objectives of controlling pollutants in stormwater discharges from permitted 
construction activity; and 

3. Additionally, the SWPPP shall be amended to identify any new contractor or subcontractor that will 
implement any measure of the SWPPP. 
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MODIFICATION & REASON: 

 

 

   
Qualified Inspector (print name)  Date of Inspection

 

 

  

 
Qualified Professional (print name)  Qualified Professional Signature

The above signed acknowledges that, to the best of his/her knowledge, all information provided on the 
forms is accurate and complete. 
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SWPPP APPENDIX P 

CONSTRUCTION INSPECTION CHECKLISTS 

 

 Stormwater Pond/Created Wetland 

 Bioretention Basin 
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STORMWATER POND/ WETLAND  

CONSTRUCTION INSPECTION CHECKLIST 

Project Name:   Location:  

Site Status:  
Weather 
Condition:  

Inspector:  Date:  Time:  

Construction Sequence Satisfactory/ 
Unsatisfactory

Comments 

 

Pre-Construction/Materials and Equipment 

Pre-construction meeting   

Pipe and appurtenances on-site prior to 
construction and dimensions checked 

  

1. Material (including protective 
coating, if specified) 

  

2.  Diameter   

3.  Dimensions of metal riser or pre-cast 
concrete outlet structure 

  

4. Required dimensions between water 
control structures (orifices, weirs, etc.) 
are in accordance with approved plans 

  

5.  Barrel stub for prefabricated pipe 
structures at proper angle for design 
barrel slope 

  

6. Number and dimensions of 
prefabricated anti-seep collars 

  

7. Watertight connectors and gaskets   

8.  Outlet drain valve   

Project benchmark near pond site   

Equipment for temporary de-watering   

2.  Subgrade Preparation 
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STORMWATER POND/ WETLAND  

CONSTRUCTION INSPECTION CHECKLIST 

Project Name:   Location:  

Site Status:  
Weather 
Condition:  

Inspector:  Date:  Time:  

Construction Sequence Satisfactory/ 
Unsatisfactory 

Comments 

Area beneath embankment stripped of all 
vegetation, topsoil, and organic matter 

  

3.  Pipe Spillway Installation 

Method of installation detailed on plans   

A.  Bed preparation   

Installation trench excavated with 
specified side slopes 

  

Stable, uniform, dry subgrade of 
relatively impervious material (If 
subgrade is wet, contractor shall have 
defined steps before proceeding with 
installation) 

  

Invert at proper elevation and grade   

B.  Pipe placement   

Metal / plastic pipe   

1. Watertight connectors and 
gaskets properly installed 

  

2. Anti-seep collars properly spaced 
and having watertight connections 
to pipe 

  

3. Backfill placed and tamped by 
hand under “haunches” of pipe 

  

4. Remaining backfill placed in 
max. 8 inch lifts using small power 
tamping equipment until 2 feet 
cover over pipe is reached   
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STORMWATER POND/ WETLAND  

CONSTRUCTION INSPECTION CHECKLIST 

Project Name:   Location:  

Site Status:  
Weather 
Condition:  

Inspector:  Date:  Time:  

Construction Sequence Satisfactory/ 
Unsatisfactory 

Comments 

   

3.  Pipe Spillway Installation 

Concrete pipe 

1.  Pipe set on blocks or concrete slab 
for pouring of low cradle 

  

2.  Pipe installed with rubber gasket 
joints with no spalling in gasket 
interface area 

  

3.  Excavation for lower half of anti-
seep collar(s) with reinforcing steel set 

  

4.  Entire area where anti-seep collar(s) 
will come in contact with pipe coated 
with mastic or other approved 
waterproof sealant 

  

5.  Low cradle and bottom half of anti-
seep collar installed as monolithic pour 
and of an approved mix 

  

 

6.  Upper half of anti-seep collar(s) 
formed with reinforcing steel set 

  

7.  Concrete for collar of an approved 
mix and vibrated into place (protected 
from freezing while curing, if 
necessary) 

  

8.  Forms stripped and collar inspected 
for honeycomb prior to backfilling. 
Parge if necessary. 

  

C.  Backfilling 
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STORMWATER POND/ WETLAND  

CONSTRUCTION INSPECTION CHECKLIST 

Project Name:   Location:  

Site Status:  
Weather 
Condition:  

Inspector:  Date:  Time:  

Construction Sequence Satisfactory/ 
Unsatisfactory 

Comments 

Fill placed in maximum 8 inch lifts   

Backfill taken minimum 2 feet above top of 
anti- seep collar elevation before traversing 
with heavy equipment 

  

4. Riser / Outlet Structure Installation 

Riser located within embankment   

A. Metal riser 
Riser base excavated or formed on 
stable subgrade to design dimensions   

Set on blocks to design elevations and 
plumbed 

  

Reinforcing bars placed at right angles 
and projecting into sides of riser   

Concrete poured so as to fill inside of 
riser to invert of barrel   

B. Pre-cast concrete structure 

Dry and stable subgrade   

Riser base set to design elevation   
If more than one section, no spalling in 
gasket interface area; gasket or 
approved caulking material placed 
securely 

  

Watertight and structurally sound collar 
or gasket joint where structure connects 
to pipe spillway 

  

C. Poured concrete structure   
Footing excavated or formed on stable 
subgrade, to design dimensions with 
reinforcing steel set 
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STORMWATER POND/ WETLAND  

CONSTRUCTION INSPECTION CHECKLIST 

Project Name:   Location:  

Site Status:  
Weather 
Condition:  

Inspector:  Date:  Time:  

Construction Sequence Satisfactory/ 
Unsatisfactory 

Comments 

Structure formed to design dimensions, 
with reinforcing steel set as per plan   

Concrete of an approved mix and 
vibrated into place (protected from 
freezing while curing, if necessary) 

  

Forms stripped & inspected for  
“honeycomb”prior to backfilling; parge 
if necessary 

  

5. Embankment Construction 
Fill material 

  
Compaction 

  

Embankment 
1. Fill placed in specified lifts and 
compacted with appropriate equipment   

2. Constructed to design cross-section, 
side slopes and top width   

3. Constructed to design elevation plus 
allowance for settlement   

6. Impounded Area Construction 
Excavated / graded to design contours and 
side slopes   

Inlet pipes have adequate outfall protection 
  

Excavated / graded to design contours and 
side slopes   

Inlet pipes have adequate outfall protection 
  

Forebay(s) 
  

Pond benches 
  

7. Earth Emergency Spillway Construction 
Spillway located in cut or structurally 
stabilized with riprap, gabions, concrete,   
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STORMWATER POND/ WETLAND  

CONSTRUCTION INSPECTION CHECKLIST 

Project Name:   Location:  

Site Status:  
Weather 
Condition:  

Inspector:  Date:  Time:  

Construction Sequence Satisfactory/ 
Unsatisfactory 

Comments 

etc. 
Excavated to proper cross-section, side 
slopes and bottom width   

Entrance channel, crest, and exit channel 
constructed to design grades and elevations   

8. Outlet Protection 

A. End section 
Securely in place and properly 
backfilled   

B. Endwall 
Footing excavated or formed on stable 
subgrade, to design dimensions and 
reinforcing steel set, if specified 

  

Endwall formed to design dimensions 
with reinforcing steel set as per plan   

Concrete of an approved mix and 
vibrated into place (protected from 
freezing, if necessary) 

  

Forms stripped and structure inspected 
for “honeycomb” prior to backfilling; 
parge if necessary 

  

C. Riprap apron / channel 
Apron / channel excavated to design 
crosssection with proper transition to 
existing ground 

  

Filter fabric in place 
  

Stone sized as per plan and uniformly 
place at the thickness specified   

9. Vegetative Stabilization 
Approved seed mixture or sod 

  
Proper surface preparation and required soil 
amendments   
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STORMWATER POND/ WETLAND  

CONSTRUCTION INSPECTION CHECKLIST 

Project Name:   Location:  

Site Status:  
Weather 
Condition:  

Inspector:  Date:  Time:  

Construction Sequence Satisfactory/ 
Unsatisfactory 

Comments 

Excelsior mat or other stabilization, as per 
plan   

10. Miscellaneous 
Drain for ponds having a permanent pool 

  
Trash protection for low flow pipes, 
orifices, etc.   

Fencing (when required) 
  

Access road 
  

Set aside for clean-out maintenance 
  

11. Stormwater Wetlands 
Adequate water balance 

  
Variety of depth zones present 

  
Approved pondscaping plan in place 

Reinforcement budget for additional 
plantings 

  

Plants and materials ordered 6 months prior 
to construction   

Construction planned to allow for adequate 
planting and establishment of plant 
community (April-June planting window) 

  

Wetland buffer area preserved to maximum 
extent possible   
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STORMWATER POND/ WETLAND  

CONSTRUCTION INSPECTION CHECKLIST 

Project Name:   Location:  

Site Status:  
Weather 
Condition:  

Inspector:  Date:  Time:  

Construction Sequence Satisfactory/ 
Unsatisfactory 

Comments 

 Comments: 

  

 

 

 

Actions to be Taken: 
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BIORETENTION CONSTRUCTION INSPECTION CHECKLIST 

Project Name:   Location:  

Site Status:  
Weather 
Condition:  

Inspector:  Date:  Time:  

Construction Sequence Satisfactory/ 
Unsatisfactory 

Comments 

 

1. Pre-Construction 

Pre-construction meeting   

Runoff diverted   

Facility area cleared   
If designed as exfilter, soil testing for 
permeability   

Facility location staked out   

2. Excavation 

Size and location   

Lateral slopes completely level   
If designed as exfilter, ensure that 
excavation does not compact susoils.   

Longitudinal slopes within design range 
  

3. Structural Components 

Stone diaphragm installed correctly   

Outlets installed correctly   

Underdrain   

Pretreatment devices installed   

Soil bed composition and texture   

4. Vegetation 

Complies with planting specs   
Topsoil adequate in composition and 
placement   

Adequate erosion control measures in place 
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BIORETENTION CONSTRUCTION INSPECTION CHECKLIST 

Project Name:   Location:  

Site Status:  
Weather 
Condition:  

Inspector:  Date:  Time:  

Construction Sequence Satisfactory/ 
Unsatisfactory 

Comments 

5. Final Inspection 

Dimensions   

Proper stone diaphragm   

Proper outlet   

Soil/ filter bed permeability testing   
Effective stand of vegetation and 
stabilization   

Construction generated sediments removed 
  

Contributing watershed stabilized before 
flow is diverted to the practice   

 
  

 Comments: 

  

 

 

 

Actions to be Taken: 
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1. Introduction 

1.1. Purpose 

This Long-Term Operation and Maintenance Plan (O&M Plan) for the development of 
the Monticello Raceway Management Inc. parcel associated with the overall EPT 
Concord Resort master plan  has been prepared for the New York State Department of 
Environmental Conservation (NYSDEC), and shall be a reference document to be used 
by NYSDEC personnel, as well as consultant and contractor staff, as guidance for the 
proper operation and maintenance of the permanent stormwater controls.  The 
information provided in this O&M Plan is compiled from several sources, listed below: 

 The New York State Stormwater Management Design Manual prepared 
through a joint effort of the New York State Department of Environmental 
Conservation (NYSDEC), the Soil and Water Conservation Committee, and 
the Central New York Regional Planning and Development Board;  

 
 The New York State Guidelines for Urban Erosion and Sediment Control 

(Blue Book) developed by the Natural Resource Conservation Service 
(NRCS) in cooperation with state and local agencies, for use by soil and water 
conservation districts, as well as planning boards, land developers, 
contractors, and consultants; 

 
 Engineering Bulletins and Engineering Instructions issued by the New York 

State Department of Transportation. 

1.2. Organization of O&M Plan 

Stormwater Management facilities have been installed as required by the NYSDEC State 
Pollutant Discharge Elimination System (SPDES) General Permit for Stormwater 
Discharges from Construction Activity – Permit No. GP-0-10-001 (General Permit). 

This O&M Plan was written to serve as a reference document to assist NYSDEC 
personnel, as well as consultants and contractors, during long-term maintenance of the 
stormwater controls, in order to ensure compliance with GP-0-10-001.  The O&M Plan is 
broken down into two sections, as described below:  

 Permanent Stormwater Management Practices.  This section includes 
descriptions of all permanent stormwater management practices installed at 
the Site;  

 



 

Section 1
Introduction
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 Long-Term Operation and Maintenance Requirements.  This section will 
instruct the maintenance crew on the requirements for proper operation of 
permanent stormwater controls, including: 
o Maintenance Requirements.  This section provides the maintenance 

crew with details of the required methods for maintenance of the 
permanent stormwater controls; 

o Inspection and Recordkeeping Requirements.  This section provides 
the maintenance crew with details of the required methods and 
documentation for inspection of the stormwater controls. 

1.3. Site Details 

The Site consists of the newly constructed Resort Entry Road and the redeveloped 
portions of Joyland Road (Resort Entry Road) and Thompsonville Road. The drainage 
areas to be managed contains impervious surface consisting almost entirely of roadway 
surfaces. 
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2. List of Permanent Stormwater Management 
Practices 

Post-construction Stormwater Management Practices (SMPs) are used to minimize the 
long-term effects of stormwater runoff from developed sites and to meet stormwater 
quality and quantity objectives.  Practices that are considered acceptable by the NYSDEC 
for water quality and quantity control meet one or more of the following criteria:   

 The practice can capture and treat the water quality volume in conjunction 
with other practices; 

 The practice is capable of 80 percent total suspended solids removal and 
40 percent total phosphorus removal;  

 The practice has acceptable longevity in the field;  

 The practice has pre-treatment mechanisms;  

 The practice provides channel protection, overbank flood protection, and/or 
extreme flood protection.  

All of the SMPs installed at the Site must provide stormwater management to treat: 

 Water Quality Volume: a certain volume (WQv) developed using the 90% rule 
to be detained on-site to meet water quality objectives, and based on site-
specific rainfall and impervious cover; 

 Runoff Reduction Volume: Runoff reduction of a portion of (ideally all of) 
WQv by application of green infrastructure techniques that reduce contributing 
area or runoff volume to the maximum extent practicable.  The minimum 
required runoff reduction volume (RRv) is based on the Hydrologic Soil Group 
(HSG) of the site and defined as the Specified Reduction Factor (S); 

 Channel Protection Volume: 24-hour extended detention of the 1-year 24 hour 
storm volume (CPv) to protect stream channels; 

 Overbank Flood: control of 10-year storm peak flow (Qp) to pre-development 
rates to protect channel banks; and 

 Extreme Storm: control of 100-year storm peak flow (Qf) to pre-development 
rates to minimize flood damage and risk. 
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NYSDEC acceptable SMPs include stormwater ponds and wetlands, infiltration 
practices, filtering practices, and open channels.  The acceptable NYSDEC practices that 
were installed at the Site are listed and described in Table 2-1.   

Table 2-1 

List of NYSDEC-Acceptable SMPs and Descriptions 

Group Practice Description 
Requirement 

treated 

Pond 

Micropool 
Extended 
Detention 

(P-1) 

Constructed stormwater retention basin 
that has a permanent pool. Runoff from 
each rain event is detained and treated in 
the pool through settling and biological 
uptake mechanisms. 

WQv 
CPv 
Qp  
Qf 

Ponds 
Pocket Pond 

(P-5) 

Constructed stormwater retention basin 
that has a permanent pool. Runoff from 
each rain event is detained and treated in 
the pool through settling and biological 
uptake mechanisms. 

WQv 
CPv 
Qp  
Qf 

Wetlands 
Pocket 

Wetland 
(W-4) 

Constructed stormwater retention basin 
that has a permanent pool. Runoff from 
each rain event is detained and treated in 
the pool through settling and biological 
uptake mechanisms. 

WQv 
CPv 
Qp  
Qf 

Filtration 
Bioretention 

(F-5) 

Shallow stormwater basin or landscaped 
area which utilizes engineered soils and 
vegetation to capture and treat runoff. 

RRv 

Green 
Infrastructure 

Tree Plantings 
Trees help reduce stormwater runoff, 
increase nutrient uptake, and provide 
stabilization. 

RRv 

Green 
Infrastructure 

Porous 
Pavement 

Permeable paving used in a section of 
Resort Entry Road to help reduce 
stormwater runoff through infiltration 
directly into the pavement’s underlying 
soils.  

RRv 

Green 
Infrastructure 

Vegetated 
Swale 

A turf-lined swale designed to convey 
stormwater at a low velocity, promoting 
natural treatment and infiltration.  

RRv 

 
Refer to Figures 4a and 4b in the SWPPP for a map of the Site depicting the location of 
the stormwater management facilities. Also refer to the construction documents depicting 
all stormwater management facilities.  

 



 
EPT Concord Resort: Roadway Infrastructure |  
Long-Term Operation and Maintenance Plan for Stormwater Management 
Facilities  

 3-1 

 

3. Long-Term Operation and Maintenance 

3.1. Introduction 

Owners and Operators of project sites that obtained coverage under GP-0-10-001 and use 
permanent SMPs to meet the water quality and quantity objectives for the developed site, 
are responsible for the long-term inspection, operation, and maintenance of the 
permanent SMPs unless other contractual arrangements have been made for these 
activities.  Penalties are in place to deter violations.  All SMPs should be inspected for 
continued effectiveness and structural integrity on a regular basis.  The frequency of 
scheduled inspections will vary among SMPs.  During each inspection, the inspector 
should document whether the SMP is performing correctly, whether any damage to the 
SMP has occurred since the last inspection, and what should be done to repair the SMP if 
damage has occurred. 

3.2. Inspection and Maintenance Requirements 

The proper design and construction of permanent stormwater controls provides for their 
initial performance.  Proper inspection and maintenance are essential to ensure the long-
term performance of the controls.  Generally, inspection and maintenance of permanent 
stormwater controls are categorized into two groups: 

1. Expected routine maintenance; and 

2. Non-routine (repair) maintenance. 

Routine maintenance refers to checks performed on a recurring basis to keep the controls 
in good working order.  Routine inspection and maintenance is also an efficient way to 
prevent potential nuisance situations (odors, mosquitoes, weeds, etc.), reduce the need for 
maintenance repairs, and reduce the chance of polluting downstream areas by finding and 
correcting problems before they become significant.  This section describes the 
maintenance required for the permanent SMPs installed at the Site. 

3.2.1. Permanent SMPs 

For the permanent SMPs, there are certain long-term maintenance and inspection 
requirements that must be met.  Table 3-1 lists the routine maintenance requirements for 
new SMPs.  In addition to routine maintenance, the NYSDEC also requires that records 
be maintained of all inspections and maintenance activities that are performed on the 
SMPs.  The appendix contains template inspection and maintenance forms that must be 
completed for all inspections.  The inspection forms are divided into two groups: 

1. Monthly; and 

2. Annual and after major storms. 
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Additional inspection and maintenance guidance can be found in these forms.   

Table 3-1 

Maintenance Requirements for Permanent SMPs 

Type of SMP Routine Maintenance Required 

Ponds: 

Micropool Extended 
Detention Basins 

Pocket Ponds 

Pocket Wetlands 

Remove sediment from forebay a minimum of once 
every 5 to 6 years or when capacity has been reduced by 
half.  
Mow as necessary to maintain grass height of 4" to 6".  

Remove debris clogging outlet culvert or outlet orifices. 

Check emergency spillway, piped inlets and outlet pipe 
channel for signs of erosion. Remediate as required. 

Check forebay rip rap spillway for signs of erosion or lost 
rock. Replace rock and/or remediate erosion. 

Bioretention Facility 

Inspect and repair/ replace treatment area components. 

Remulch annually. 

Inspect inlets and outlets for signs of erosion. Remediate 
as required. 

Inspect observation wells for accumulated sediment in 
underdrain system and take appropriate actions to remove 
sediment if required. 

Tree Plantings  

During the first three years, mulching, watering and 
protection of young trees may be necessary and should be 
included in the inspection list.  

Determine tree survival rate and replace any that have 
died.  

Inspect trees for evidence of insect and disease damage; 
treat as necessary. 

Inspect trees for damages or dead limbs; prune as 
necessary.  
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Porous Pavement 

Inspect monthly to ensure paving area is clean of debris. 

Inspect monthly and after storm events (>0.5 in.) to 
ensure paving dewaters. 

Inspect monthly to ensure area is clean of sediments.  

Mow upland and adjacent areas and seed bare areas as 
needed. 

Three to four times a year, vacuum sweep to keep surface 
free of sediment. 

Inspect surface annually for deterioration or spalling.  

Inspect observation wells for accumulated sediment in 
underdrain system and take appropriate actions to remove 
sediment if required. 

Vegetated Swales 

Fertilize and lime as needed to maintain dense 
vegetation. 
Mow as required during growing season to maintain 
grass heights at 4-inches to 6-inches. 
Inspect monthly and remove any sediment or debris 
buildup by hand if possible in the bottom of the channel 
when the depth reaches 2-inches. 
Inspect monthly for pools of standing water. Regrade to 
restore design grade and revegetate.  
Inspect monthly for rills in channel bottom and repair 
with compacted topsoil, anchored with mesh or filter 
fabric. Seed and mulch.  

3.2.1.1. Micropool Extended Detention Basin 

One Micropool Extended Detention Basin is located on the site. 

Pond 24 is located approximately 370-feet from the entrance of Resort Entry Road. The 
detention basin has been sized with a volume of approximately 2.1 acre-feet (ac-ft) at a 
top elevation of 1369.0. The bottom of the permanent pool is at elevation 1361.0 and is 
surrounded by an aquatic bench at elevation 1365.0. The outlet control structure is a 
precast concrete catch basin with a cast iron frame and grate set at elevation 1367.0. A 
12.5-inch wide by 12.5-inch high outlet orifice is set at elevation 1365.8 and a 1-inch 
diameter low flow outlet orifice is set at elevation 1364.0. The outlet pipe is a 58-foot 
long, 21-inch pipe that discharges to the surface leading to a wetland. The outlet pipe 
runs from invert elevation 1361.0 to 1358.0.  

There is one point of stormwater entering the pond protected by rip rap. An emergency 
spillway consisting of a 15-foot wide stone lined channel set at elevation 1368.0 capable 
of passing the entire 100-year influent to the pond has been installed on the northern 
berm. The computed 100-year peak elevation is 1368.1. 
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3.2.1.2. Pocket Ponds 

Five Wet Ponds are located on the site. 

Pocket Pond 21A is located at the beginning of Resort Entry Road, near Route 17. The 
detention basin has been sized with a volume of approximately 1.2 acre-feet (ac-ft) at a 
top elevation of 1380.0. The bottom of the micropool is at elevation 1374.0 and is 
surrounded by an aquatic bench at elevation 1376.5. The outlet control structure is a 
precast concrete catch basin with a cast iron frame and grate. A 1-inch diameter low flow 
outlet orifice is set at elevation 1376.5. The outlet pipe is an 31-foot long, 21-inch pipe 
that discharges to the surface leading to NYSDEC Wetland 71. The outlet pipe runs from 
invert elevation 1374.0 to 1373.5.  

There is one point of stormwater entering the pond’s forebay protected by rip rap. An 
emergency spillway consisting of a 15-foot wide stone lined channel set at elevation 
1379.0 capable of passing the entire 100-year influent to the pond has been installed. The 
computed 100-year peak elevation is 1379.35. 

Pocket Pond 21B is located approximately 170-feet from the entrance of Resort Entry 
Road. The detention basin has been sized with a volume of approximately 1.3 acre-feet 
(ac-ft) at a top elevation of 1381.0. The bottom of the permanent pool is at elevation 
1375.0 and is surrounded by an aquatic bench at elevation 1378.0. The outlet control 
structure is a precast concrete catch basin with a cast iron frame and grate. A 6-inch wide 
by 6-inch high outlet orifice is set at elevation 1379.0 and a 1-inch diameter low flow 
outlet orifice is set at elevation 1378.00. The outlet pipe is a 55-foot long, 21-inch pipe 
that discharges to the surface leading to NYSDEC Wetland 71. The outlet pipe runs from 
invert elevation 1376.0 to 1375.0.  

There are three points of stormwater entering the pond protected by rip rap. An 
emergency spillway consisting of a 15-foot wide stone lined channel set at elevation 
1380.0 capable of passing the entire 100-year influent to the pond has been installed. The 
computed 100-year peak elevation is 1380.29. 

Pocket Pond 23 is located approximately 280-feet from the entrance of Resort Entry 
Road. The detention basin has been sized with a volume of approximately 1.6 acre-feet 
(ac-ft) at a top elevation of 1386.0. The bottom of the permanent pool is at elevation 
1377.0 and is surrounded by an aquatic bench at elevation 1381.0. The outlet control 
structure is a precast concrete catch basin with a cast iron frame and grate. A 36-inch 
wide by 12-inch high outlet orifice is set at elevation 1383.0 and a 1-inch diameter low 
flow outlet orifice is set at elevation 1381.0. The outlet pipe is a 141-foot long, 21-inch 
pipe that discharges to the surface leading to a wetland. The outlet pipe runs from invert 
elevation 1377.0 to 1376.0.  
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There is one point of stormwater entering the pond protected by rip rap. An emergency 
spillway consisting of a 15-foot wide stone lined channel set at elevation 1384.0 capable 
of passing the entire 100-year influent to the pond has been installed on the northern 
berm. The computed 100-year peak elevation is 1384.54. 

Pocket Pond 26 is located to the west of the bridge on Resort Entry Road. The detention 
basin has been sized with a volume of approximately 1.8 acre-feet (ac-ft) at a top 
elevation of 1375.0. The bottom of the permanent pool is at elevation 1367.0 and is 
surrounded by an aquatic bench at elevation 1371.0. The outlet control structure is a 
precast concrete catch basin with a cast iron frame and grate. A 5-inch wide by 5-inch 
high outlet orifice is set at elevation 1372.0 and a 1-inch diameter low flow outlet orifice 
is set at elevation 1371.0. The outlet pipe is a 60-foot long, 15-inch pipe that discharges 
to the surface leading to a NYSDEC Class B stream. The outlet pipe runs from invert 
elevation 1368.0 to 1367.0.  

There is one point of stormwater entering the pond protected by rip rap. An emergency 
spillway consisting of a 15-foot wide stone lined channel set at elevation 1374.0 capable 
of passing the entire 100-year influent to the pond has been installed. The computed 100-
year peak elevation is 1374.1. 

Pocket Pond 28 is located to the east of the bridge on Resort Entry Road. The detention 
basin has been sized with a volume of approximately 0.76 acre-feet (ac-ft) at a top 
elevation of 1378.0. The bottom of the micropool is at elevation 1371.5 and is surrounded 
by an aquatic bench at elevation 1373.6. The outlet control structure is a precast concrete 
catch basin with a cast iron frame and grate. An 18-inch wide by 12-inch high outlet 
orifice is set at elevation 1376.0 and a 1-inch diameter low flow outlet orifice is set at 
elevation 1373.6. The outlet pipe is a 24-foot long, 21-inch pipe that discharges to the 
surface leading to a NYSDEC Class B stream. The outlet pipe runs from invert elevation 
1373.0 to 1372.0.  

There is one point of stormwater entering the pond’s forebay protected by rip rap. An 
emergency spillway consisting of a 15-foot wide stone lined channel set at elevation 
1379.0 capable of passing the entire 100-year influent to the pond has been installed. This 
spillway is solely a safety measure as the computed 100-year peak elevation is 1376.87. 

3.2.1.3. Pocket Wetlands 

There are three stormwater pocket ponds located to the east of the redeveloped portion of 
Joyland Road and three stormwater pocket wetlands located to the north of the 
redeveloped portion of Thompsonville Road.  

Pocket Wetland “C” is an off-line system located to the north of Thompsonville Road and 
west of the entrance to the casino’s northern parking lot. The pond has been sized with a 
volume of approximately 0.2 acre-feet (ac-ft) at a top elevation of 1349.0. The bottom of 
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the permanent pool is at elevation 1345.0. The outlet structure is a 10-foot wide stone 
lined weir set at elevation 1347.50, the elevation of the pond’s permanent pool. This weir 
discharges to the surface leading to a USACE Wetland 34.  

The forebay volume is approximately 0.01 ac-ft. The forebay elevations range from 
1345.0 at the bottom to 1347.0 at the top. There is a stone lined overflow weir connecting 
the forebay to the main pond set at an overflow elevation of 1347.0. There is one point of 
pipe discharged stormwater entering the pond protected by rip rap. The remainder of 
runoff entering the pond is conveyed via vegetated swales to the north of Thompsonville 
Road.  

Emergency overflow is provided through a bypass channel prior to the stormwater pocket 
wetland. This weir is set at elevation 1348.20. The 100-year peak elevation 1348.6. 

Pocket Wetland “E” is an off-line system located to the north of Thompsonville Road and 
east of the entrance to the casino’s paddock building parking lot. The pond has been sized 
with a volume of approximately 0.3 acre-feet (ac-ft) at a top elevation of 1349.0. The 
bottom of the permanent pool is at elevation 1343.0. The outlet control structure is a 
precast concrete catch basin with a cast iron frame and grate set at elevation 1346.80. The 
outlet pipe is a 58-foot long, 12-inch pipe that discharges to the surface leading to a 
wetland. The outlet pipe runs from invert elevation 1346.2 to 1346.0.  

There is one point of stormwater entering the pond protected by rip rap. The remainder of 
stormwater entering the pond is conveyed via vegetated swales to the north of 
Thompsonville Road.  

Emergency overflow is provided through a bypass channel prior to the stormwater pocket 
wetland. This weir is set at elevation 1347.0. The 100-year peak elevation is 1347.5. 

Pocket Wetland “G” is an off-line system located to the northwest of Thompsonville 
Road and east of the Tannery Brook crossing. The pond has been sized with a volume of 
approximately 0.2 acre-feet (ac-ft) at a top elevation of 1340.0. The bottom of the 
permanent pool is at elevation 1335.0. The outlet structure is a 10-foot wide stone lined 
weir set at elevation 1339.0, the elevation of the pond’s permanent pool. This weir 
discharges to the surface leading to a NYSDEC Wetland 57 / Tannery Brook.  

The forebay volume is approximately 0.008 ac-ft. The forebay elevations range from 
1335.0 at the bottom to 1337.0 at the top. Runoff is conveyed to the pond via vegetated 
swales to the north of Thompsonville Road. No emergency overflow is provided. The 
100-year peak elevation is 1339.3. 

Pocket Wetland 30 is located to the southeast of the intersection of Joyland Road, 
Thompsonville Road, and Chalet Road. The pond has been sized with a volume of 
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approximately 0.5 acre-feet (ac-ft) at a top elevation of 1440.0. The bottom of the 
permanent pool is at elevation 1434.0. The outlet control structure is a precast concrete 
catch basin with a cast iron frame and grate. A 6-inch diameter outlet orifice is set at 
elevation 1437.8 and a 1-inch diameter low flow outlet orifice is set at elevation 1437.0. 
The outlet pipe is a 20-foot long, 15-inch pipe that discharges to the swale leading to an 
existing culvert. The outlet pipe runs from invert elevation 1334.0 to 1332.0. 

The forebay volume is approximately 0.04 ac-ft. The forebay elevations range from 
1434.0 at the bottom to 1438.0 at the top. There is one point of pipe discharged 
stormwater entering the pond protected by rip rap. 

An emergency spillway consisting of a 6-foot wide stone lined channel set at elevation 
1439.0 capable of passing the entire 100-year influent to the pond has been installed on 
the eastern berm. This spillway is solely a safety measure as the computed 100-year peak 
elevation is 1439.0. 

Pocket Wetland 29A is located to the east of Joyland Road. The pond has been sized with 
a volume of approximately 0.1 acre-feet (ac-ft) at a top elevation of 1445.0. The bottom 
of the permanent pool is at elevation 1441.0. The outlet structure is a 10-foot wide stone 
lined weir set at elevation 1443.5, the elevation of the pond’s permanent pool. This weir 
discharges to the surface leading to a USACE Wetland 9. There is one point of pipe 
discharged stormwater entering the pond protected by rip rap. No emergency overflow is 
provided. The 100-year peak elevation is 1443.74. 

Pocket Wetland 29B is located to the east of Joyland Road. The pond has been sized with 
a volume of approximately 0.5 acre-feet (ac-ft) at a top elevation of 1444.5. The bottom 
of the permanent pool is at elevation 1438.0. The outlet structure is a 10-foot wide stone 
lined weir set at elevation 1442.0 

There are two separate forebays. The first forebay volume is approximately 0.03 ac-ft. 
The second forebay volume is approximately 0.04 ac-ft. The forebay elevations range 
from 1440.0 at the bottom to 1443.0 at the top. There are two points of stormwater 
entering the pond protected by rip rap. No emergency overflow is provided. The 100-year 
peak elevation is 1443.5. 

3.2.1.4. Bioretention Facility 

A total of  twelve bioretention facilities have been installed throughout the site in 
vegetated areas along the roadway. Stormwater runoff is collected by the roadways 
drainage system and routed to flow splitters, which direct stormwater to the bioretention 
areas for small storm events and bypass flow to downstream SMPs for larger storm 
events. Piped discharge points at each basin are protected by rip rap. Stormwater is able 
to pond at the surface of the basin from 6-12-inches depending on the specific system. 
Stormwater passes though the bioretention soil mix to an underdrain located 3-5-feet 
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below the bioretention areas bottom. An overflow grate is provided to pass storms larger 
than the water quality event. Specialized plantings are included in the bioretention areas 
and must be maintained regularly. The top layer of mulch must be replaced annually.  

The surface area a bioretention area at the elevation of the overflow grate, also known as 
the filter bed area (Af), is critical to the design and long term functionality of the system. 
Table 3-2 below depicts each bioretention area’s design filter bed area. The outlet 
structure label has been provided for ease of locating each system. 

Table 3-2 

Bioretention Area Minimum Filter Bed Areas 

Bioretention 
Area 

Outlet 
Structure 

Filter Bed 
Area, Af (sf) 

Location Description 

SW21C E63B 2,129 South of Pond 21A 

BRA-53 53D 2,399 NW of Pond 21B 

BRA-50 50D 2,068 East of Pond 23 

SW23A E48B 744 North of Pond 23 

SW23B E51B 1,923 South of Pond 23 

BRA-46 E46B 1,367 SW of Pond 24 

BRA-37 E37D 3,939 West of Waterbody on Resort Entry Road 

BRA-38 E38 3,650 West of Waterbody on Resort Entry Road 

SW28C E24C 2,515 East of Pond 28 

SW28B E20A 2,545 South of Casino Site Main Entry Drive 

SW28A E8C 674 Intersection of Joyland and Resort Entry 

SW31 E4D 1,567 Intersection of Joyland and Resort Entry 

A T5D 2,271 North of Thompsonville Road 

 B T7D 1,026 North of Thompsonville Road 

F T18 1,334 North of Thompsonville Road 
 

3.2.1.5. Tree Plantings 

Trees have been planted throughout the site within vegetated areas.  

3.2.1.6. Porous Pavements 

Porous pavement has been installed in a section of the Resort Entry Roadway. The 
reservoir course depth ranges from 6-inches to 24-inches.Rainfall passes through the 
porous asphalt and underlying filter course to the reservoir course where it is retained 
before infiltrating in to the underlying soils. 
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3.2.1.7. Vegetated Swales 

Conveyance swales are located along Resort Entry Road from the start at the Route 17 
Interchange, to the stream crossing bridge. Certain sections of the swale are constructed 
as vegetated swales. The vegetated swales have a 2-foot wide bottom width and slopes 
ranging from 0.5% to 4.0%. Specialized plantings are used in the vegetated swale 
sections. Plant height is maintained at 4-6-inches.  

3.2.2. Stormwater Drainage Maintenance 

Similar to the SMPs discussed earlier, the stormwater drainage system must also be 
properly maintained in order to function as designed.  While the NYSDEC does not 
require that inspection and maintenance records be completed for stormwater drainage, it 
is recommended that records be kept to facilitate an effective maintenance program.  
Table 3-2 lists the routine maintenance required for the stormwater drainage systems.  

Table 3-3 

Maintenance Requirements for Stormwater Drainage Systems 

Type of Structure Routine Maintenance Required 

Grassed Waterway 

During establishment period, inspect grass-lined channels 
after every rainfall.  
After grass is established, periodically check channel and 
make repairs to vegetation immediately.  

Remove significant accumulations of sediment and debris 
from channel to maintain the design cross-section and grade 
and prevent spot erosion. 

Rock Outlet 
Protection 

Inspect after high flows to see if scour beneath the riprap 
has occurred, or any stones have been dislodged.  Make any 
required repairs immediately.  
Repair any erosion at the sides and ends of the apron.  

Storm Drainage 
System 

Inspect inlet grates and pipe end sections for clogging or 
damage. Clear debris and repair damage. 
Inspect areas where pipe is installed below ground for signs 
of settlement. Check downstream areas for signs that 
subgrade has collapsed and sediment has been transported. 
Repair damaged areas and clean out accumulated sediment. 
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STORMWATER POND/ WETLAND 

Project Name:   Location:  

Site Status:  
Weather 
Condition:  

Inspector:  Date:  Time:  

Maintenance Item Satisfactory/ Unsatisfactory Comments 

Embankment and emergency spillway   (Annual, After Major Storms) 

1. Vegetation and ground cover adequate   

2. Embankment erosion   

3. Animal burrows   

4. Unauthorized planting   

5. Cracking, bulging, or sliding of dam   

 a. Upstream face   

 b. Downstream face   

 c. At or beyond toe 
downstream/downstream 

  

 d. Emergency spillway   

6. Pond, toe & chimney drains clear and 
functioning 

  

7. Seeps/leaks on downstream face   

8. Slope protection or riprap failure   

9. Vertical/horizontal alignment of top of dam 
As-Built 

  

10. Emergency spillway clear of obstructions 
and debris 

  

Riser and principal spillway         (Annual) 

Type: Reinforced concrete ______   

Corrugated pipe _______   

1. Low flow orifice obstructed   
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STORMWATER POND/ WETLAND 

Project Name:   Location:  

Site Status:  
Weather 
Condition:  

Inspector:  Date:  Time:  

Maintenance Item Satisfactory/ Unsatisfactory Comments 

2. Low flow trash rack.   

 a. Debris removal necessary   

 b. Corrosion control   

3. Weir trash rack maintenance   

 a. Debris removal necessary   

 b. corrosion control   

4. Excessive sediment accumulation insider 
riser 

  

5. Concrete/masonry condition riser and 
barrels 

  

 a. cracks or displacement   

 b. Minor spalling (<1" )   

 c. Major spalling (exposed rebar)   

 d. Joint failures   

 e. Water tightness   

6. Metal pipe condition   

7. Control valve   

 a. Operational/exercised   

 b. Chained and locked   

8. Pond drain valve   

 a. Operational/exercised   

 b. Chained and locked   

9. Outfall channels functioning   
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STORMWATER POND/WETLAND 

Project Name:   Location:  

Site Status:  
Weather 
Condition:  

Inspector:  Date:  Time:  

Maintenance Item Satisfactory/ Unsatisfactory Comments 

Permanent Pool (Wet Ponds)                           (monthly) 

1. Undesirable vegetative growth   

2. Floating or floatable debris removal 
required 

  

3. Visible pollution   

4. Shoreline problem   

Sediment Forebay 

1.Sedimentation noted   

2. Sediment cleanout when depth < 50% 
design depth 

  

Dry Pond Areas 

1. Vegetation adequate   

2. Undesirable vegetative growth   

3. Undesirable woody vegetation   

4. Low flow channels clear of obstructions   

5. Standing water or wet spots   

6. Sediment and / or trash accumulation   

Condition of Outfalls     (Annual, After Major Storms) 

1. Riprap failures   

2. Slope erosion   

3. Storm drain pipes   

4. Endwalls / Headwalls    
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STORMWATER POND/ WETLAND 

Project Name:   Location:  

Site Status:  
Weather 
Condition:  

Inspector:  Date:  Time:  

Maintenance Item Satisfactory/ Unsatisfactory Comments 

Other (monthly) 

1. Encroachment on pond, wetland or 
easement area 

  

2. Complaints from residents   

3.Aesthetics   

 a. Grass growing required   

 b. Graffiti removal needed   

4. Conditions of maintenance access routes.   

5. Signs of hydrocarbon build-up   

6. Any public hazards (specify)   

Wetland Vegetation  (Annual) 

1. Vegetation healthy and growing   

Wetland maintaining 50% surface area 
coverage of wetland plants after the second 
growing season. (If unsatisfactory, 
reinforcement plantings  needed) 

  

2. Dominant wetland plants:   

     Survival of desired wetland plant species   

     Distribution according to landscaping plan?   

3. Evidence of invasive species     

4. Maintenance of adequate water depths for 
desired wetland plant species 

  

5. Harvesting of emergent plantings needed   

6. Have sediment accumulations reduced pool 
volume significantly or are plants choked with 
sediment? 
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STORMWATER POND/ WETLAND 

Project Name:   Location:  

Site Status:  
Weather 
Condition:  

Inspector:  Date:  Time:  

Maintenance Item Satisfactory/ Unsatisfactory Comments 

7. Eutrophication level of the wetland.   

 

 Comments: 

  

 

 

 

Actions to be Taken: 
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BIORETENTION AREA 

Project Name:   Location:  

Site Status:  
Weather 
Condition:  

Inspector:  Date:  Time:  

Maintenance Item Satisfactory/ Unsatisfactory Comments 

1. Debris Cleanout (Monthly) 

Bioretention and contributing areas clean of 
debris 

  

No dumping of yard wastes into practice   

Litter (branches, etc.) have been removed   

2. Vegetation (Monthly) 

Plant height not less than design water depth   

Fertilized per specifications   

Plant composition according to approved 
plans 

  

No placement of inappropriate plants   

Grass height not greater than 6 inches   

No evidence of erosion   

3. Check Dams/Energy Dissipaters/Sumps (Annual, After Major Storms)

No evidence of sediment buildup   

Sumps should not be more than 50% full of 
sediment 

  

No evidence of erosion at downstream toe of 
drop structure 

  

4. Dewatering (Monthly)  

Dewaters between storms   

No evidence of standing water   

5. Sediment Deposition (Annual)   

Area clean of sediments   
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BIORETENTION AREA 

Project Name:   Location:  

Site Status:  
Weather 
Condition:  

Inspector:  Date:  Time:  

Maintenance Item Satisfactory/ Unsatisfactory Comments 

Sediments should not be > 20% of area design 
depth  

  

Inspect	 observation	 wells	 for	 accumulated	
sediment	 in	 underdrain	 system	 and	 take	
appropriate	 actions	 to	 remove	 sediment	 if	
required. 

  

6. Outlet/Overflow Spillway (Annual, After Major Storms) 

Good conditions, no need for repair   

No evidence of erosion   

No evidence of any blockages   

7. Integrity of Filter Bed (Annual) 

Filter bed has not been blocked or filled 
inappropriately 

  

 

 Comments: 

  

 

 

 

Actions to be Taken: 
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VEGETATED SWALE 

Project Name:   Location:  

Site Status:  
Weather 
Condition:  

Inspector:  Date:  Time:  

Maintenance Item Satisfactory/ Unsatisfactory Comments 

1. Debris Cleanout (Monthly) 

Contributing areas clean of debris   

2. Check Dams or Energy Dissipators (Annual, After Major Storms) 

No evidence of flow going around structures   

No evidence of erosion at downstream toe   

Soil permeability   

Groundwater / bedrock   

3. Vegetation (Monthly) 

Mowing done when needed   

Minimum mowing depth not exceeded   

No evidence of erosions   

Fertilized per specification   

4. Dewatering (Monthly)  

Dewaters between storms   

5. Sediment Deposition (Annual)   

Clean of sediments   

6. Outlet/Overflow Spillway (Annual, After Major Storms)

Good conditions, no need for repair   

No evidence of erosion   
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VEGETATED SWALE 

Project Name:   Location:  

Site Status:  
Weather 
Condition:  

Inspector:  Date:  Time:  

Maintenance Item Satisfactory/ Unsatisfactory Comments 

 Comments: 

  

 

 

 

Actions to be Taken: 

 

 

 

 
	



	

1	

POROUS PAVEMENT 

Project Name:   Location:  

Site Status:  
Weather 
Condition:  

Inspector:  Date:  Time:  

Maintenance Item Satisfactory/ Unsatisfactory Comments 

1. Debris Cleanout (Monthly) 

Paving areas clean of debris   

2. Vegetation  (Monthly) 

Upland areas mowed   

Seed bare areas   

3. Dewatering (Monthly)  

Paving area dewaters between storms   

4. Sediment Deposition (Monthly) 

Paving area clean of sediments   

Vacuum sweep as required. Minimum 4 times 
a year. 

  

5. Sediment Deposition (Annual) 

Inspect	 observation	 wells	 for	 accumulated	
sediment	 in	 underdrain	 system	 and	 take	
appropriate	 actions	 to	 remove	 sediment	 if	
required. 

  

6. Structural Components (Annual) 

No evidence of structural deterioration   

No evidence of spalling or cracking of 
structural pars 

  

Comments: 
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POROUS PAVEMENT 

Project Name:   Location:  

Site Status:  
Weather 
Condition:  

Inspector:  Date:  Time:  

Maintenance Item Satisfactory/ Unsatisfactory Comments 

Actions to be Taken: 
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SECTION 312000               EARTH MOVING (Walks, Pavements, Utilities) 

PART 1 - GENERAL 

1.1      RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplemental 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. Subsurface Investigation Report prepared by Melick-Tully and Associates, P.C. 

C. Stormwater Pollution Prevention Plan (SWPPP), Erosion and Sediment  Controls and Sequence 
of Construction. 

1.2      SUMMARY 

A. Section Includes: 

1. Preparing subgrades for walks, pavements, utility structures, stormwater management and 
bioretention basins, turf and grasses and plants. 

2. Subbase course for concrete walks and pavements. 
3. Excavating and backfilling for utility trenches. 
4. Soil restoration. 
5. Fill material for underdrains. 
6. Fill material for bioretention soils. 
7. Rock removal. 

B. Related Sections: 

1. Section 311000 “Site Clearing”. 
2. Section 312513 “Erosion Controls”. 
3. Section 321216 “Asphalt Paving”. 
4. Section 321313 “Concrete Paving”. 
5. Section 329219 “Seeding”. 
6. Section 329223 “Sodding”. 
7. Section 329300 “Plants”. 
8. Section 331116 “Site Water Utility Distribution Piping”. 
9. Section 333100 “Sanitary Utility Sewerage Piping”. 
10. Section 333216 "Packaged Utility Wastewater Pumping Stations”. 
11. Section 333400 "Sanitary Utility Sewerage Force Mains”. 
12. Section 334100 “Storm Utility Drainage Piping”. 
13. Section 337119 "Electrical Underground Ducts and Manholes”. 

1.3      REFERENCES 

A. New York State Department of Transportation (NYSDOT) 2008 Standard Specifications. 
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B. New York State Department of Environmental Conservation (NYSDEC), New York State 
Standards and Specifications for Erosion and Sediment Control, 2005 or latest edition (“Blue 
Book”). 

C. Town of Thompson Town Code. 

D. Occupational Safety and Health Administration (OSHA) Excavation Regulations, latest edition. 

1.4      DEFINITIONS 

A. Backfill:  Soil material used to fill an excavation. 

1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to 
support sides of pipe. 

2. Final Backfill:  Backfill placed over initial backfill to fill a trench. 

B. Bedding Course:  Aggregate layer placed over the excavated subgrade in a trench before laying 
pipe. 

C. Bioretention Soil Media:  Engineered soil blend for use in stormwater treatment system. 

D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill. 

E. Crushed Stone:  Natural, non-friable crushed material used for drainage and granular backfill. 

F. Excavation:  Removal of material encountered above subgrade elevations and to lines and 
dimensions indicated. 

G. Engineered Fill:  Soil materials used to raise existing grades and placed under controlled 
conditions. 

H. Pea Gravel:  Natural non-friable rounded material to be used as filter blanket for porous 
pavement. 

I. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders 
of rock material that exceed 1 cubic yard for bulk excavation or ¾ cubic yard for footing trench, 
and pit excavation that cannot be removed by rock excavating equipment without systematic 
drilling, ram hammering, ripping, or blasting, when permitted. 

J. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical 
and electrical appurtenances, or other man-made stationary features constructed above or below 
the ground surface. 

K. Subbase Course:  Aggregate layer placed between the subgrade and base course for hot-mix 
asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete 
pavement or a cement concrete or hot-mix asphalt walk. 

L. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill 
immediately below subbase, drainage fill, drainage course, or topsoil materials. 
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M. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground 
services within structures. 

1.5      SUBMITTALS 

A. Materials Source: Submit name of imported materials source. 

B. Material Test Reports: For each soil material proposed for fill and backfill. 

1. Classification according to ASTM D 2487. 
2. Laboratory compaction curve according to ASTM D 1557. 

C. Product Data: Submit gradation, maximum wash loss, minimum durability index, maximum 
abrasion loss, air voids. 

1.6      QUALITY ASSURANCE 

A. Pre-excavation Conference:  Conduct conference at Project site. 

B. Field quality-control test reports. 

1.7      PROJECT CONDITIONS 

A. Do not commence earth moving operations until temporary erosion and sedimentation control 
measures, specified in Section 312513 “Erosion Controls” are in place. 

B. Rock removal may be required for deeper excavations.  Contractor to refer to and comply with 
Town of Thompson Town Code for rock removal. 

C. Provide groundwater and runoff controls consisting of drains and diversions or additional 
measures, as necessary, so as to maintain dry excavations.  Implement in accordance with the 
SWPPP and regulations of the New York State Department of Environmental Conservation 
(NYSDEC). 

D. Provide erosion and sediment controls and construction sequencing in accordance with the 
SWPPP and regulations of the New York State Department of Environmental Conservation. 

PART 2 - PRODUCTS 

2.1      SOIL MATERIALS 

A. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940. Meet NYSDOT 2008 Standard 
Specifications Type 4 gradation. 



EPT CONCORD RESORT 
TOWN OF THOMPSON 

SULLIVAN COUNTY, NEW YORK 
 

 Earth Moving (Walks, Pavements, Utilities) 
80286 312000 - 4 

B. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch 
sieve, not more than 15 percent (by weight) passing a No. 200 sieve, and a maximum particle 
size of 6 inches. 

C. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch 
sieve and no fines (no material  passing a No. 200 sieve). 

D. Drainage Course, Choker Course and Reservoir Course for bioretention basins, asphalt porous 
pavement.  All stone must be clean washed stone from the quarry or material producer as 
identified below.    

   

US Standard Sieve Size (inches) 
Drainage Course/Choker Course 

(AASHTO No. 57) 
Percent Passing 

Reservoir Course 
(AASHTO No. 3) 
Percent Passing 

2.5  100 
2  90-100 

1.5 100 35-70 
1 95-100 0-15 
¾   
½ 25-60 0-5 

3/8   
No.4 0-10  
No.8 0-5  

% Compaction  
(ASTM D698/AASHTO T99) 95% 95% 

E. Filter Blanket for Porous Pavement: uniformly graded, clean washed, 3/8-inch Pea Gravel. 

F. Bioretention Areas: 

1. 12-inch Drainage Course 
2. Bioretention Soil  Media Characteristics: 

a. pH Range: 5.2 to 7.0. 
b. Organic Matter: 1.5 to 4.0% 
c. Magnesium: minimum 35 pounds per acre. 
d. Phosphorous (P205): minimum 75 pounds per acre. 
e. Potassium (K20): minimum 85 pounds per acre. 
f. Soluble Salts: 500 ppm. 
g. Clay: 10 to 25%. 
h. Silt: 30 to 55%. 
i. Sand: 35 to 60%. 

G. Subsurface Drain – Drainage Course specified in the above table to be used as the stone fill 
within these drains. 

H. Granular Backfill – ¾ inch clean, crushed stone. 
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2.2      ACCESSORIES 

A. Detectable Warning Tape:  Acid- and alkali-resistant, polyethylene film warning tape 
manufactured for marking and identifying underground utilities, a minimum of 6 inches (150 
mm) wide and 4 mils (0.1 mm) thick, continuously inscribed with a description of the utility, 
with metallic core encased in a protective jacket for corrosion protection, detectable by metal 
detector when tape is buried up to 30 inches (750 mm) deep; colored to comply with local 
practice or requirements of authorities having jurisdiction. 

B. Filter Fabric: 140N by Mirafi, or approved equal. 

PART 3 - EXECUTION 

3.1      PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by earth moving 
operations. 

B. Protect and maintain erosion and sedimentation controls during earth moving operations. 

C. Protect subgrades and foundation soils from freezing temperatures and frost.  Remove 
temporary protection and all frost damaged soils before placing subsequent materials. 

D. Perform all excavations in accordance with current OSHA safety requirements.  Excavation side 
slope support shall be provided using soldier piles and lagging, where necessary. 

3.2      EXCAVATION, GENERAL 

A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface 
and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil 
materials, and obstructions.  No changes in the Contract Sum or the Contract Time will be 
authorized for rock excavation or removal of obstructions. 

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials 
and rock, replace with satisfactory soil materials. 

B. Any excavations resulting from demolition and utility removal to be backfilled with compacted 
engineered fill. 

C. Contractor shall provide all equipment, labor and acceptable means necessary to maintain dry 
excavations at all times.  No changes in the Contract Sum or the Contract Time will be 
authorized for dewatering, treatment, or disposal of water. 

3.3      ROCK REMOVAL 

A. Refer to and comply with Town of Thompson Town Code for any rock removal. 
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3.4      EXCAVATION FOR WALKS AND PAVEMENTS 

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and 
subgrades. 

3.5      EXCAVATION FOR STORMWATER MANAGEMENT AND BIORETENTION BASINS 

A. Excavate surfaces to indicated lines, cross sections, elevations, and subgrades. 

B. Sequence Work so as to avoid densifying the soil subgrade within areas where porous pavement 
and bioretention areas will be constructed. 

3.6      EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or 
conduit.  Excavate trench walls vertically from trench bottom to 12 inches higher than top of 
pipe or conduit unless otherwise indicated. 

1. Clearance:  12 inches each side of pipe or conduit. 

C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of 
pipes and conduit.  Shape subgrade to provide continuous support for bells, joints, and barrels of 
pipes and for joints, fittings, and bodies of conduits.  Remove projecting stones and sharp 
objects along trench subgrade. 

1. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding 
bearing material, 4 inches deeper elsewhere, to allow for bedding course. 

D. Trenches in Tree- and Plant-Protection Zones: 

1. Hand-excavate to indicated lines, cross sections, elevations, and subgrades.  Use narrow-
tine spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed 
roots.  Do not use mechanical equipment that rips, tears, or pulls roots. 

2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with 
installation of utilities. 

3.7      SUBGRADE INSPECTION 

A. Proof-roll subgrade below the pavements with a pneumatic-tired dump truck to identify soft 
pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades. 

B. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 
construction activities, as directed by Engineer, without additional compensation. 
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3.8      STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  
Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust. 

1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of 
remaining trees. 

3.9      UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding 
course to provide continuous support for bells, joints, and barrels of pipes and for joints, 
fittings, and bodies of conduits. 

C. Place and compact initial backfill of subbase material, free of particles larger than 1 inch in any 
dimension, to a height of 12 inches over the pipe or conduit. 

1. Carefully compact initial backfill under pipe haunches and compact evenly up on both 
sides and along the full length of piping or conduit to avoid damage or displacement of 
piping or conduit.  Coordinate backfilling with utilities testing. 

D. Place and compact final backfill of satisfactory soil to final subgrade elevation. 

E. Install detectable warning tape directly above utilities, 12 inches below finished grade. 

3.10      SOIL FILL 

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill 
material will bond with existing material. 

B. Place and compact fill material in layers to required elevations as follows: 

1. Under grass and planted areas, use satisfactory soil material. 
2. Under walks, pavements, and utility structures, use engineered fill. 

3.11      SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 
compaction to within 2 percent of optimum moisture content. 

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain 
frost or ice. 

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that 
exceeds optimum moisture content by 2 percent and is too wet to compact to specified 
dry unit weight. 
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3.12      COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material 
compacted by heavy compaction equipment, and not more than 4 inches in loose depth for 
material compacted by hand-operated tampers. 

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and 
uniformly along the full length of each structure. 

C. Compact soil materials below to not less than the following percentages of maximum dry unit 
weight according to ASTM D 1557: 

1. Under pavements, scarify and recompact top 12 inches of existing subgrade and each 
layer of backfill or fill soil material at 98 percent. 

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each 
layer of backfill or fill soil material at 98 percent. 

3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and 
compact each layer of backfill or fill soil material at 95 percent. 

4. For utility trenches, compact each layer of initial and final backfill soil material at 98 
percent. 

D. Compact drainage course, choker course, reservoir course soil materials to not less than 95 
percent according to ASTM D 698. 

3.13      GRADING 

A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply 
with compaction requirements and grade to cross sections, lines, and elevations indicated. 

B. Site Rough Grading:  Slope grades to direct water away from structures and to prevent ponding.  
Finish subgrades to required elevations within the following tolerances: 

1. Turf or Unpaved Areas:  Plus or minus 1 inch. 
2. Walks:  Plus or minus 1/2 inch. 
3. Pavements:  Plus or minus 1/2 inch. 

C. Protect prepared areas from damage. 

3.14      SUBBASE COURSE UNDER PAVEMENTS AND WALKS 

A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place subbase course under pavements and walks as follows: 

1. Shape subbase course to required crown elevations and cross-slope grades. 
2. Place subbase course that exceeds 6 inches in compacted thickness in layers of equal 

thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick. 
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3. Compact subbase course at optimum moisture content to required grades, lines, cross 
sections, and thickness to not less than 98 percent of maximum dry unit weight according 
to ASTM D 1557. 

3.15      SOIL RESTORATION 

A. The Contractor will be required to complete soil restoration in the areas of the proposed 
pervious surfaces once final grade has been achieved in these areas.  The type of soil restoration 
will depend on the type of soil disturbance and the type of hydrologic soil group.  The 
Contractor will be required to complete soil restoration in conformance with the various 
methods outlined in the following table: 

 
Type of Soil Disturbance  Soil Restoration Requirement Comments/Examples 
No soil disturbance Restoration not permitted Preservation of Natural Features 
Minimal soil disturbance Restoration not permitted Clearing and grubbing 
Areas where topsoil is stripped only - no 
change in grade 

HSG A &B HSG C&D Protect area from any ongoing 
construction activities. 

Apply 6 inches 
of topsoil 

Aerate and apply 6 inch-
es of topsoil 

  

Areas of cut or fill HSG A &B HSG C & D   
Aerate and 
apply 6 inches 
of topsoil 

Apply full Soil Restora-
tion  

Heavy traffic areas on site (especially in a 
zone 5-25 feet around buildings but not 
within a 5 foot perimeter around founda-
tion walls) 

Apply full Soil Restoration  
(de-compaction and compost enhance-
ment) 

  

Areas where Runoff Reduction and/or 
infiltration practices are applied  

Restoration not required, but may be ap-
plied to enhance the reduction specified for 
appropriate practices. 

Keep construction equipment 
from crossing these areas. To 
protect newly installed practice 
from any ongoing construction 
activities construct a single phase 
operation fence area. 

3.16      FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified geotechnical engineering testing agency to 
perform tests and inspections. 

B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with 
subsequent earth moving only after test results for previously completed work comply with 
requirements. 

C. When testing agency reports that subgrades, fills, or backfills have not achieved degree of 
compaction specified, scarify and moisten or aerate, or remove and replace soil materials to 
depth required; recompact and retest until specified compaction is obtained. 
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3.17      PROTECTION 

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep 
free of trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially completed 
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 
construction operations or weather conditions. 

C. Where settling occurs before Project correction period elapses, remove finished surfacing, 
backfill with additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, 
and eliminate evidence of restoration to greatest extent possible. 

3.18      DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and 
debris, and legally dispose of them off Owner's property. 

END OF SECTION 312000 
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SECTION 321216                     ASPHALT PAVING 

PART 1 - GENERAL 

1.1      RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2      SUMMARY 

A. Section Includes: 

1. Cold milling of existing asphalt pavement. 
2. Hot-mix asphalt patching. 
3. Hot-mix asphalt paving. 
4. Hot-mix asphalt overlay. 
5. Asphalt surface treatments. 
6. Porous pavement. 

B. Related Requirements: 

1. Section 312000 "Earth Moving" for subgrade preparation, fill material, unbound-
aggregate subbase and base courses, and aggregate pavement shoulders. 

1.3      REFERENCES 

A. New York State Department of Transportation (NYSDOT) 2008 Standard Specifications. 

1.4      PREINSTALLATION MEETINGS 

A. Preinstallation Conference:  Conduct conference at Project site. 

1. Review methods and procedures related to hot-mix asphalt paving including, but not 
limited to, the following: 
a. Review proposed sources of paving materials, including capabilities and location 

of plant that will manufacture hot-mix asphalt. 
b. Review requirements for protecting paving work, including restriction of traffic 

during installation period and for remainder of construction period. 

1.5      SUBMITTALS 

A. Product Data:  For each type of product. 
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1. Include technical data and tested physical and performance properties. 
2. Job-Mix Designs:  Certification, by authorities having jurisdiction, of approval of each 

job mix proposed for the Work. 

1.6      INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For manufacturer and testing agency. 

B. Material Certificates:  For each paving material. Include statement that mixes containing 
recycled materials will perform equal to mixes produced from all new materials. 

C. Material Test Reports:  For each paving material, by a qualified testing agency. 

D. Field quality-control reports. 

1.7      QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A paving-mix manufacturer specializing in the production of 
asphaltic concrete for at least five years. 

B. Installer:  Company specializing in installation of asphaltic concrete shall have more than three 
years experience and at least two jobs with similar quantity and type of material. 

C. Regulatory Requirements: 

1. Work of this section shall comply with the requirements of New York State Department 
of Environmental Conservation. 

2. Requirements for asphaltic concrete, including, but not limited to handling, equipment, 
transportation, etc. not specified herein shall conform to the AASHTO 'Standard 
Specification for Transportation, Materials, Methods of Sampling and Testing'. 

D. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing indicated. 

1.8      FIELD CONDITIONS 

A. Environmental Limitations:  Do not apply asphalt materials if subgrade is wet or excessively 
damp, if rain is imminent or expected before time required for adequate cure, or if the following 
conditions are not met: 

1. Prime Coat:  Minimum surface temperature of 60 deg F. 
2. Tack Coat:  Minimum surface temperature of 60 deg F. 
3. Slurry Coat:  Comply with weather limitations in ASTM D 3910. 
4. Asphalt Base Course:  Minimum surface temperature of 40 deg F and rising at time of 

placement. 
5. Asphalt Surface Course:  Minimum surface temperature of 40 deg F at time of placement. 
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PART 2 - PRODUCTS 

2.1      MANUFACTURERS 

A. Pavement Sealer 

1. Neyra Industries, Inc., Cincinnati, Ohio 
2. VelveTop Products, Huntington Station NY 

B. Reflective Cracking Membrane 

1. Amoco Fabrics and Fibers Co., Atlanta, Ga. 30339 
2. Polyguard Products, Inc., Ennis, Tx. 75120 

C. Joint Sealer 

1. W.R. Meadows 

2.2      MATERIALS 

A. Asphaltic Concrete 

1. Materials shall comply with Section 402 of the NYSDOT 2008 Standard Specifications. 

B. Prime Coat 

1. Asphalt emulsion prime coat complying with NYSDOT 2008 Standard Specifications. 

C. Tack Coat 

1. Materials shall comply with Section 407 of the NYSDOT 2008 Standard Specifications 

D. Pavement Sealer 

1. Polymer modified asphalt emulsion sealer meeting ASTM D2939, D140, D244, and 
D529; containing no coal tar, and less than 10 grams per liter of volatile organic 
compounds.  
a. Neyra Jennite AE polymer modified asphalt sealer. 
b. VelveTop PM Polymer Modified Asphalt Sealer. 

E. Reflective Cracking Membrane 

1. Woven or Non-woven polypropylene fabric precoated with a rubberized adhesive base at 
least 18" in width used for preventing cracks in substrate emanating through the asphalt 
topping. 

2. Product: 
a. Petrotac by Amoco Fabrics and Fibers Co., with Celotex primer 
b. Polyguard NW 75 by Polyguard Products, Inc., with 650 RC Liquid Adhesive and 

Mastic to prime surface. 
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F. Joint Sealer 

1. Cold-applied low modulus pourable two-component sealant comprised of polymeric 
compounds compatible for both Portland cement concrete and asphaltic concrete surfaces 
providing a flexible, rubber-like finish.  Material shall not become brittle to temperatures 
as low as -20oF. 

2. SOF-SEAL by W.R. Meadows. 

G. Porous Pavement 

1. Porous asphalt, 4-inches thick bituminous mix 

 

Sieve Size (inch) Percent Passing (%) 

0.75 100 

0.5 85-100 

.375 55-75 

No. 4 10-25 

No. 8 5-10 

No. 200 2-4 

Binder Content (AASHTO T164) 6-6.5 

Fiber Content by Total Mixture Mass 0.3% cellulose or 0.4% mineral 

Rubber Solids (SBR) Content by Weight of Bitumen 1.5-3% or TBD 

Air Void Content (ASTM D6752/AASHTO T275) 18-22% 

Draindown (ASTM D6390) <0.3% 

Retained Tensile Strength >80% 

Cantabro abrasion test on unaged samples (ASTM D7064-04) <20% 

Cantabro abrasion test on 7 day aged samples <30% 

H. Geotextile Fabric – Mirafi 160N or approved equal. 

2.3      EQUIPMENT 

A. Provide proper compaction equipment to properly compact asphaltic concrete pavement. 
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2.4      MIXES 

A. Bituminous material shall come from one source only. 

B. Bitumen and aggregate composition shall be plant mixed entirely. 

PART 3 - EXECUTION 

3.1      EXAMINATION 

A. Verify that all grades onto which asphaltic concrete is to be placed are at the required levels 
prior to placement.  Verify that all miscellaneous concrete work has been installed.  Notify the 
Engineer in writing of conditions that will interfere with the proper completion of this Work.  
Do not begin work until all improper conditions are remedied.  Installation of aggregate base is 
described in Section 312000 “Earth Moving”. 

3.2      PREPARATION 

A. Protection 

1. Provide tarpaulins for use during conditions such as such as rain, chilling winds or 
unavoidable delay to cover and protect paving materials. 

2. Protect pavement from debris and damage from equipment and other work. 
3. Exercise care in applying bituminous materials to avoid smearing of adjoining concrete 

surfaces.  Clean surfaces of bituminous materials when smearing occurs. 

3.3      SURFACE PREPARATION FOR POROUS ASPHALT 

A. Contactor shall take care to not compact the subgrade under the reservoir base course 
prior to geotextile and stone depth placement.  

B. Contractor to install geotextile on the sidewalls/sideslope of the transition between porous 
asphalt and standard asphalt pavement.  

C. Subbase shall be dry and free from any standing water. 

3.4      SURFACE PREPARATION FOR ALL OTHER ASPHALT PAVEMENT 

A. Remove all loose and foreign materials before proof rolling and application of prime coat. 

B. Proofroll prepared subbase surface to check for unstable areas and areas requiring additional 
compaction. 

C. Do not begin paving work until deficient subbase areas have been corrected and are ready to 
receive paving. 
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D. Subbase shall be dry and free from any standing water. 

E. Apply prime coat at rate of 0.20 to 0.50 gal per sq yd over compacted subbase.  Apply material 
to penetrate and seal, but not flood, surface.  Cure and dry as long as necessary to attain 
penetration and to allow for evaporation of volatiles. 

F. Asphaltic concrete placed on Portland cement concrete pavements or existing asphaltic concrete 
pavement. 

G. Any joints (expansion, contraction, construction, etc.) in the base shall be covered with the 
reflective cracking membrane. 

H. The surface onto which the membrane is placed shall be dry and free of debris.  Clean joints 
over 1/8" wide by pneumatic means and fill with asphaltic joint filler. 

I. Prime surface to receive membrane as specified by the membrane manufacturer.  Place the 
membrane in strict accordance with the manufacturer's instructions.  Ends shall be overlapped 
4" to 6". 

J. Placement of the surface course shall closely follow membrane laydown.  Do not place more 
membrane than can be overlaid that working day. 

3.5      WOOD FORMS 

A. Provide temporary wood forms at perimeter of areas to be paved where permanent side supports 
(i.e., curbs, gutters or edgings) have not been constructed.  Forms are to remain in place until 
surface course has been thoroughly rolled and compacted to require thickness. 

B. Oil wood forms before placing any paving materials against them.  Stake forms securely to line 
and grade, using at least 3 bracing stakes or pins to each ten feet of length, to properly resist 
pressure and impact of roller without springing form. 

C. Forms are to rest firmly upon the thoroughly compacted subbase through their entire length. 

D. Clean and re-oil forms each time before reuse. 

3.6      PLACEMENT 

A. General 

1. Prior to installation of pavement, verify all miscellaneous concrete items have been 
installed. 

2. Establish and maintain required lines and elevations. 
3. Place asphaltic concrete mixture on prepared surface, spread and strike-off.  Spread 

mixture at the temperature required by Table 403-1 of the NYSDOT Standard 
Specification.  Place inaccessible and small areas by hand.  Place each course to required 
grade, cross-section, and compacted thickness. 
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4. Begin rolling when mixture will bear roller weight without excessive displacement.  
Compact mixture with hot hand tampers or vibrating plate compactors in areas 
inaccessible to rollers. 

5. After final compression, field density shall be not less than 92% of the theoretical 
maximum density as determined by ASTM D2041. 

B. Asphaltic Concrete Base Course - Plant-Mix 

1. Provide plant-mix base. 
2. Spread sufficient plant-mix to develop a uniform 3" thickness after rolling and 

compaction. 
3. Sprinkle with clean water and compact with a vibratory 10-ton or greater roller.  Smaller 

weight rollers may be required due to load prohibitions on existing structures.  Provide 
multiple rollers for large areas.  In areas where the use of a roller is impracticable, heavy 
mechanical tampers may be used to consolidate the material.  Laydown temperature of 
mixture shall be adjusted to take into account the longer time of the many multiple passes 
required by smaller compactors or mechanical tampers to achieve the required density. 

C. Asphaltic Concrete Surface Course (Top and Binder Course) - Surfacing Mix 

1. Prior to placement of surface course, apply tack coat to contact surfaces of previously 
constructed asphaltic or Portland cement concrete and surfaces abutting or projecting into 
asphaltic concrete pavement.  Distribute at rate of 0.10 gal per sq yd of surface.  Allow to 
dry until at proper condition to receive paving. 

2. Place surface course over base only when base is dry and free from standing water. 
3. Spread in loose layers and of such depth to result in a uniform course (see Drawings for 

thickness) after compaction and rolling. 
4. Compact the material with approved roller to a smooth even surface and to the levels 

indicated. 
5. Roller shall be a minimum 10-ton tandem type having a rear wheel minimum 

compression of 225 lbs per lineal inch.   
6. Motion of roller shall be slow enough to avoid displacement of the surface rolled. 
7. Keep roller wheels moistened with water to prevent adhesion of the materials to wheels, 

but without use of excessive amount.  Use of any liquids other than water for this purpose 
is prohibited. 

8. If the operation of laying materials is interrupted, the end of the laid material shall be left 
unrolled until the work is resumed so that there will be no joints in the topping. 

9. If it is necessary to pass the roller over or to permit traffic to pass over such temporary 
end, thus consolidating it, cut back the material before recommencing laying operations 
in order to present a fresh clean surface for contact with the newly placed material. 

10. Make joints between old and new pavements, or between successive days' work, to 
ensure continuous bond between adjoining work.  Construct joints to have same texture, 
density and smoothness as other sections of the asphaltic concrete course.  Clean contact 
surfaces and apply tack coat. 

11. The use of liquid bitumen or hot smoothing irons in finishing such joints is prohibited. 
12. At locations adjacent to curbing and gutters inaccessible to rollers, compression shall be 

effected with iron tampers weighing not less than 25 lbs, having a maximum bearing area 
of 48 in2. 

13. Any surfacing material (i.e., sealer, paint, wearing surface, etc.) to be placed on the 
asphaltic concrete surface shall only be done after the asphaltic concrete has cured and 
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the oils have dissipated.  Consult with the product manufacturer for their exact 
requirements. 

D. Porous Asphaltic Concrete 

1. Install the lower and upper lifts of porous asphaltic concrete to the lines and grades 
shown on the Drawings.  Each lift shall be compacted with a conventional static steel 
wheel roller to the satisfaction of the Contractor's Engineer.  In all instances, the asphaltic 
concrete shall have the highest stability with minimum loss of permeability.  Minimum 
density shall be 85% of the laboratory specimen. 

2. No tack coat shall be used between lifts.  Surface of lower lift shall be clean and dry 
before placing upper lift. 

3. Hand compaction shall be used only where roller compaction is impossible and then shall 
be by hot hand tampers.  Hand compaction shall match the results of roller compaction. 

4. In-place asphalt lifts shall be tested for compliance with density requirements as 
determined by nuclear density tests in accordance with ASTM D2950.  A minimum of 
one test for each 5000 square feet of pavement lift shall be conducted and any additional 
to verify any questionable areas.  The cost of all tests conducted shall be included in the 
Contractor's base bid. 

5. Care shall be taken to control the temperature of the asphaltic concrete mix so as to 
minimize asphaltic cement separation from the aggregate.  Typical temperature range 
should be from 290ºF to 320ºF before compacting it with the roller.  For optimum 
compaction, the asphaltic concrete, after spreading, should be allowed to drop to 260ºF - 
290ºF before compacting it with the roller.  In no event should the contractor dump and 
roll the asphalt if the temperature drops below 250ºF.  

6. In all instances the asphaltic concrete shall be a uniform mixture of aggregate, bituminous 
material, and anti-stripping agents such as hydrated lime.  The hydrated lime shall be 
added at a rate of 1% based on the dry weight of the aggregate in the hot mix plant at a 
point prior to the introduction of the asphaltic cement.  The lime shall have adequate 
mixing time to sufficiently coat the dry aggregate before the asphaltic cement is applied.  
It shall also be added to a point such as not to become air entrained in the exhaust air 
system of the hot mix. 

7. The contact surfaces of concrete work shall be painted with a thin, uniform coating of 
liquid asphalt or emulsified asphalt. 

8. The entire porous asphaltic surface shall be flooded to check for ponding.  Any areas that 
retain water or drain slowly shall be repaired. 

9. The final elevation of the top lift of the asphaltic concrete pavement shall not deviate 
from the required elevations shown on the Drawings by more than 1/4" plus or minus.  
Surface smoothness shall not deviate more than 1/4" in 10 feet for the bottom lift and 
1/8" in 10 feet for the top lift in any direction when tested with a 10-foot highway 
straightedge.  Areas of the surface which fail to meet this criteria shall be remedied as 
required to meet this condition at the Contractor's expense.  Remedial measures shall 
consist of replacing the full lift depth of porous asphalt material.  Patching the asphalt 
surface will not be permitted. 

3.7      FINISH 

A. The rolled finish surface shall be free from porosity, fissures, or blemishes, true to crown and 
grade; free from depression, waves, bunches, or unevenness so as to allow complete runoff. 
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B. Should defects in composition compactness or surface finish appear in the completed work, 
remove defective areas to full depth of the course and replace with thickness and finish 
specified. 

C. With permission of the Engineer, minor surface defects may be repaired with approved sealing 
compound. 

D. Cracking, blistering, running, or deviation from requirements specified above that occur during 
the guarantee period are considered defects under the warranty conditions of the Contract. 

3.8      FINISH FOR POROUS ASPHALT 

A. The rolled finish surface shall be free from blemishes, true to crown and grade; free from 
depression, waves, bunches, or unevenness. 

B. Should defects in composition compactness or surface finish appear in the completed work, 
remove defective areas to full depth of the course and replace with thickness and finish 
specified. 

3.9      PATCHING 

A. Remove and replace paving areas mixed with foreign materials and defective areas in a manner 
acceptable to the Engineer.  Cut-out such areas and fill with fresh, hot, asphaltic concrete.  
Compact by rolling to maximum surface density and smoothness. 

3.10      PAVEMENT SEALER APPLICATION 

A. Do not apply pavement sealer on pavements covered with other materials. 

B. After asphaltic concrete surface course has been tested and approved for allowable tolerances 
and the surface is hardened to a degree acceptable to the sealer manufacturer (a minimum of 30 
days), apply the sealer in accordance with the manufacturer's instructions. 

C. Sweep or mechanically clean surfaces thoroughly free of dust, dirt and foreign materials; 
remove oil and grease spots with household detergent.  Flush entire surface with water; remove 
all remaining water puddles.  Apply primer if recommended by the manufacturer. 

D. Dampen pavement as recommended by the manufacturer; pour sealer mix in spots or ribbons, 
then spread evenly with push broom or squeegee. Mechanical applicators may be used, and mix 
must be periodically agitated for uniformity.  Two coats shall be applied, allowing for complete 
drying, tack free, between coats.  Surface shall be uniform, with no holidays or pinholes. 

E. Allow sealer to dry about 24 hours minimum depending on weather conditions before opening 
surface to traffic.  Temperature for drying conditions shall not be less than 50°F for 48 hours 
after application. 

F. Apply at a minimum rate per coat of 1.10 gallons of sealer concentrate for every 100 square feet 
of surface, or more concentrate if required by the sealer manufacturer. Concentrate shall be 
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mixed with water and clean, dry, silica sand in quantities recommended by the manufacturer.  
Typical sand content is 5 pounds per gallon of concentrate, and shall meet fineness rating 
recommended by manufacturer.  Maximum water content is 15% of undiluted concentrate 
volume. 

3.11      TOLERANCES 

A. The thickness of the plant-mix and surface course shall not vary by more than 1/2". 

B. The finish elevation for the plant-mix shall not vary from plan grade by more than 1/2", the 
surface course by more than 1/4". 

C. The smoothness tolerance for the plant-mix is 1/4", the surface course 1/8". 

3.12      CLEANING 

A. After completion of paving operations, clean surfaces of excess or spilled asphalt materials to 
the satisfaction of the Engineer. 

3.13      PROTECTION 

A. After final rolling, do not permit vehicular traffic on asphaltic concrete pavement until it has 
cooled and hardened so as not to be marked and in no case sooner than 6 hours. 

B. Provide barricades and warning devices as required to protect pavement. 

C. Cover openings of structures in the area of paving until permanent coverings are placed. 

END OF SECTION 321216 
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SECTION 312000               EARTH MOVING (Walks, Pavements, Utilities) 

PART 1 - GENERAL 

1.1      RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplemental 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. Subsurface Investigation Report prepared by Melick-Tully and Associates, P.C. 

C. Stormwater Pollution Prevention Plan (SWPPP), Erosion and Sediment  Controls and Sequence 
of Construction. 

1.2      SUMMARY 

A. Section Includes: 

1. Preparing subgrades for walks, pavements, utility structures, stormwater management and 
bioretention basins, turf and grasses and plants. 

2. Subbase course for concrete walks and pavements. 
3. Excavating and backfilling for utility trenches. 
4. Soil restoration. 
5. Fill material for underdrains. 
6. Fill material for bioretention soils. 
7. Rock removal. 

B. Related Sections: 

1. Section 311000 “Site Clearing”. 
2. Section 312513 “Erosion Controls”. 
3. Section 321216 “Asphalt Paving”. 
4. Section 321313 “Concrete Paving”. 
5. Section 329219 “Seeding”. 
6. Section 329223 “Sodding”. 
7. Section 329300 “Plants”. 
8. Section 331116 “Site Water Utility Distribution Piping”. 
9. Section 333100 “Sanitary Utility Sewerage Piping”. 
10. Section 333216 "Packaged Utility Wastewater Pumping Stations”. 
11. Section 333400 "Sanitary Utility Sewerage Force Mains”. 
12. Section 334100 “Storm Utility Drainage Piping”. 
13. Section 337119 "Electrical Underground Ducts and Manholes”. 

1.3      REFERENCES 

A. New York State Department of Transportation (NYSDOT) 2008 Standard Specifications. 
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B. New York State Department of Environmental Conservation (NYSDEC), New York State 
Standards and Specifications for Erosion and Sediment Control, 2005 or latest edition (“Blue 
Book”). 

C. Town of Thompson Town Code. 

D. Occupational Safety and Health Administration (OSHA) Excavation Regulations, latest edition. 

1.4      DEFINITIONS 

A. Backfill:  Soil material used to fill an excavation. 

1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to 
support sides of pipe. 

2. Final Backfill:  Backfill placed over initial backfill to fill a trench. 

B. Bedding Course:  Aggregate layer placed over the excavated subgrade in a trench before laying 
pipe. 

C. Bioretention Soil Media:  Engineered soil blend for use in stormwater treatment system. 

D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill. 

E. Crushed Stone:  Natural, non-friable crushed material used for drainage and granular backfill. 

F. Excavation:  Removal of material encountered above subgrade elevations and to lines and 
dimensions indicated. 

G. Engineered Fill:  Soil materials used to raise existing grades and placed under controlled 
conditions. 

H. Pea Gravel:  Natural non-friable rounded material to be used as filter blanket for porous 
pavement. 

I. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders 
of rock material that exceed 1 cubic yard for bulk excavation or ¾ cubic yard for footing trench, 
and pit excavation that cannot be removed by rock excavating equipment without systematic 
drilling, ram hammering, ripping, or blasting, when permitted. 

J. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical 
and electrical appurtenances, or other man-made stationary features constructed above or below 
the ground surface. 

K. Subbase Course:  Aggregate layer placed between the subgrade and base course for hot-mix 
asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete 
pavement or a cement concrete or hot-mix asphalt walk. 

L. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill 
immediately below subbase, drainage fill, drainage course, or topsoil materials. 
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M. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground 
services within structures. 

1.5      SUBMITTALS 

A. Materials Source: Submit name of imported materials source. 

B. Material Test Reports: For each soil material proposed for fill and backfill. 

1. Classification according to ASTM D 2487. 
2. Laboratory compaction curve according to ASTM D 1557. 

C. Product Data: Submit gradation, maximum wash loss, minimum durability index, maximum 
abrasion loss, air voids. 

1.6      QUALITY ASSURANCE 

A. Pre-excavation Conference:  Conduct conference at Project site. 

B. Field quality-control test reports. 

1.7      PROJECT CONDITIONS 

A. Do not commence earth moving operations until temporary erosion and sedimentation control 
measures, specified in Section 312513 “Erosion Controls” are in place. 

B. Rock removal may be required for deeper excavations.  Contractor to refer to and comply with 
Town of Thompson Town Code for rock removal. 

C. Provide groundwater and runoff controls consisting of drains and diversions or additional 
measures, as necessary, so as to maintain dry excavations.  Implement in accordance with the 
SWPPP and regulations of the New York State Department of Environmental Conservation 
(NYSDEC). 

D. Provide erosion and sediment controls and construction sequencing in accordance with the 
SWPPP and regulations of the New York State Department of Environmental Conservation. 

PART 2 - PRODUCTS 

2.1      SOIL MATERIALS 

A. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940. Meet NYSDOT 2008 Standard 
Specifications Type 4 gradation. 
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B. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch 
sieve, not more than 15 percent (by weight) passing a No. 200 sieve, and a maximum particle 
size of 6 inches. 

C. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch 
sieve and no fines (no material  passing a No. 200 sieve). 

D. Drainage Course, Choker Course and Reservoir Course for bioretention basins, asphalt porous 
pavement.  All stone must be clean washed stone from the quarry or material producer as 
identified below.    

   

US Standard Sieve Size (inches) 
Drainage Course/Choker Course 

(AASHTO No. 57) 
Percent Passing 

Reservoir Course 
(AASHTO No. 3) 
Percent Passing 

2.5  100 
2  90-100 

1.5 100 35-70 
1 95-100 0-15 
¾   
½ 25-60 0-5 

3/8   
No.4 0-10  
No.8 0-5  

% Compaction  
(ASTM D698/AASHTO T99) 95% 95% 

E. Filter Blanket for Porous Pavement: uniformly graded, clean washed, 3/8-inch Pea Gravel. 

F. Bioretention Areas: 

1. 12-inch Drainage Course 
2. Bioretention Soil  Media Characteristics: 

a. pH Range: 5.2 to 7.0. 
b. Organic Matter: 1.5 to 4.0% 
c. Magnesium: minimum 35 pounds per acre. 
d. Phosphorous (P205): minimum 75 pounds per acre. 
e. Potassium (K20): minimum 85 pounds per acre. 
f. Soluble Salts: 500 ppm. 
g. Clay: 10 to 25%. 
h. Silt: 30 to 55%. 
i. Sand: 35 to 60%. 

G. Subsurface Drain – Drainage Course specified in the above table to be used as the stone fill 
within these drains. 

H. Granular Backfill – ¾ inch clean, crushed stone. 
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2.2      ACCESSORIES 

A. Detectable Warning Tape:  Acid- and alkali-resistant, polyethylene film warning tape 
manufactured for marking and identifying underground utilities, a minimum of 6 inches (150 
mm) wide and 4 mils (0.1 mm) thick, continuously inscribed with a description of the utility, 
with metallic core encased in a protective jacket for corrosion protection, detectable by metal 
detector when tape is buried up to 30 inches (750 mm) deep; colored to comply with local 
practice or requirements of authorities having jurisdiction. 

B. Filter Fabric: 140N by Mirafi, or approved equal. 

PART 3 - EXECUTION 

3.1      PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by earth moving 
operations. 

B. Protect and maintain erosion and sedimentation controls during earth moving operations. 

C. Protect subgrades and foundation soils from freezing temperatures and frost.  Remove 
temporary protection and all frost damaged soils before placing subsequent materials. 

D. Perform all excavations in accordance with current OSHA safety requirements.  Excavation side 
slope support shall be provided using soldier piles and lagging, where necessary. 

3.2      EXCAVATION, GENERAL 

A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface 
and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil 
materials, and obstructions.  No changes in the Contract Sum or the Contract Time will be 
authorized for rock excavation or removal of obstructions. 

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials 
and rock, replace with satisfactory soil materials. 

B. Any excavations resulting from demolition and utility removal to be backfilled with compacted 
engineered fill. 

C. Contractor shall provide all equipment, labor and acceptable means necessary to maintain dry 
excavations at all times.  No changes in the Contract Sum or the Contract Time will be 
authorized for dewatering, treatment, or disposal of water. 

3.3      ROCK REMOVAL 

A. Refer to and comply with Town of Thompson Town Code for any rock removal. 



EPT CONCORD RESORT 
TOWN OF THOMPSON 

SULLIVAN COUNTY, NEW YORK 
 

 Earth Moving (Walks, Pavements, Utilities) 
80286 312000 - 6 

3.4      EXCAVATION FOR WALKS AND PAVEMENTS 

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and 
subgrades. 

3.5      EXCAVATION FOR STORMWATER MANAGEMENT AND BIORETENTION BASINS 

A. Excavate surfaces to indicated lines, cross sections, elevations, and subgrades. 

B. Sequence Work so as to avoid densifying the soil subgrade within areas where porous pavement 
and bioretention areas will be constructed. 

3.6      EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or 
conduit.  Excavate trench walls vertically from trench bottom to 12 inches higher than top of 
pipe or conduit unless otherwise indicated. 

1. Clearance:  12 inches each side of pipe or conduit. 

C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of 
pipes and conduit.  Shape subgrade to provide continuous support for bells, joints, and barrels of 
pipes and for joints, fittings, and bodies of conduits.  Remove projecting stones and sharp 
objects along trench subgrade. 

1. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding 
bearing material, 4 inches deeper elsewhere, to allow for bedding course. 

D. Trenches in Tree- and Plant-Protection Zones: 

1. Hand-excavate to indicated lines, cross sections, elevations, and subgrades.  Use narrow-
tine spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed 
roots.  Do not use mechanical equipment that rips, tears, or pulls roots. 

2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with 
installation of utilities. 

3.7      SUBGRADE INSPECTION 

A. Proof-roll subgrade below the pavements with a pneumatic-tired dump truck to identify soft 
pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades. 

B. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 
construction activities, as directed by Engineer, without additional compensation. 
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3.8      STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  
Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust. 

1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of 
remaining trees. 

3.9      UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding 
course to provide continuous support for bells, joints, and barrels of pipes and for joints, 
fittings, and bodies of conduits. 

C. Place and compact initial backfill of subbase material, free of particles larger than 1 inch in any 
dimension, to a height of 12 inches over the pipe or conduit. 

1. Carefully compact initial backfill under pipe haunches and compact evenly up on both 
sides and along the full length of piping or conduit to avoid damage or displacement of 
piping or conduit.  Coordinate backfilling with utilities testing. 

D. Place and compact final backfill of satisfactory soil to final subgrade elevation. 

E. Install detectable warning tape directly above utilities, 12 inches below finished grade. 

3.10      SOIL FILL 

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill 
material will bond with existing material. 

B. Place and compact fill material in layers to required elevations as follows: 

1. Under grass and planted areas, use satisfactory soil material. 
2. Under walks, pavements, and utility structures, use engineered fill. 

3.11      SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 
compaction to within 2 percent of optimum moisture content. 

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain 
frost or ice. 

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that 
exceeds optimum moisture content by 2 percent and is too wet to compact to specified 
dry unit weight. 
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3.12      COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material 
compacted by heavy compaction equipment, and not more than 4 inches in loose depth for 
material compacted by hand-operated tampers. 

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and 
uniformly along the full length of each structure. 

C. Compact soil materials below to not less than the following percentages of maximum dry unit 
weight according to ASTM D 1557: 

1. Under pavements, scarify and recompact top 12 inches of existing subgrade and each 
layer of backfill or fill soil material at 98 percent. 

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each 
layer of backfill or fill soil material at 98 percent. 

3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and 
compact each layer of backfill or fill soil material at 95 percent. 

4. For utility trenches, compact each layer of initial and final backfill soil material at 98 
percent. 

D. Compact drainage course, choker course, reservoir course soil materials to not less than 95 
percent according to ASTM D 698. 

3.13      GRADING 

A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply 
with compaction requirements and grade to cross sections, lines, and elevations indicated. 

B. Site Rough Grading:  Slope grades to direct water away from structures and to prevent ponding.  
Finish subgrades to required elevations within the following tolerances: 

1. Turf or Unpaved Areas:  Plus or minus 1 inch. 
2. Walks:  Plus or minus 1/2 inch. 
3. Pavements:  Plus or minus 1/2 inch. 

C. Protect prepared areas from damage. 

3.14      SUBBASE COURSE UNDER PAVEMENTS AND WALKS 

A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place subbase course under pavements and walks as follows: 

1. Shape subbase course to required crown elevations and cross-slope grades. 
2. Place subbase course that exceeds 6 inches in compacted thickness in layers of equal 

thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick. 
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3. Compact subbase course at optimum moisture content to required grades, lines, cross 
sections, and thickness to not less than 98 percent of maximum dry unit weight according 
to ASTM D 1557. 

3.15      SOIL RESTORATION 

A. The Contractor will be required to complete soil restoration in the areas of the proposed 
pervious surfaces once final grade has been achieved in these areas.  The type of soil restoration 
will depend on the type of soil disturbance and the type of hydrologic soil group.  The 
Contractor will be required to complete soil restoration in conformance with the various 
methods outlined in the following table: 

 
Type of Soil Disturbance  Soil Restoration Requirement Comments/Examples 
No soil disturbance Restoration not permitted Preservation of Natural Features 
Minimal soil disturbance Restoration not permitted Clearing and grubbing 
Areas where topsoil is stripped only - no 
change in grade 

HSG A &B HSG C&D Protect area from any ongoing 
construction activities. 

Apply 6 inches 
of topsoil 

Aerate and apply 6 inch-
es of topsoil 

  

Areas of cut or fill HSG A &B HSG C & D   
Aerate and 
apply 6 inches 
of topsoil 

Apply full Soil Restora-
tion  

Heavy traffic areas on site (especially in a 
zone 5-25 feet around buildings but not 
within a 5 foot perimeter around founda-
tion walls) 

Apply full Soil Restoration  
(de-compaction and compost enhance-
ment) 

  

Areas where Runoff Reduction and/or 
infiltration practices are applied  

Restoration not required, but may be ap-
plied to enhance the reduction specified for 
appropriate practices. 

Keep construction equipment 
from crossing these areas. To 
protect newly installed practice 
from any ongoing construction 
activities construct a single phase 
operation fence area. 

3.16      FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified geotechnical engineering testing agency to 
perform tests and inspections. 

B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with 
subsequent earth moving only after test results for previously completed work comply with 
requirements. 

C. When testing agency reports that subgrades, fills, or backfills have not achieved degree of 
compaction specified, scarify and moisten or aerate, or remove and replace soil materials to 
depth required; recompact and retest until specified compaction is obtained. 
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3.17      PROTECTION 

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep 
free of trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially completed 
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 
construction operations or weather conditions. 

C. Where settling occurs before Project correction period elapses, remove finished surfacing, 
backfill with additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, 
and eliminate evidence of restoration to greatest extent possible. 

3.18      DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and 
debris, and legally dispose of them off Owner's property. 

END OF SECTION 312000 
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	SUBSURFACE INVESTIGATION
	PROPOSED CONCORD RESORT DEVELOPMENT
	TOWN OF THOMPSON, SULLIVAN COUNTY, NEW JERSEY
	CONCORD RESORT DEVELOPMENT
	117 Canal Road
	South Bound Brook, NJ  08880
	Tel: 732-356-3400  Fax:  732-356-9054
	MTA Project No.: 8979-001*1D
	Structural loading information provided to us for the main casino structure indicates maximum interior column loads of up to 1,800 kips would be imposed where the parking levels will extend up to three levels below the main entry level, and column lo...
	Purpose and Scope of Work
	The purpose of our services was to:
	9) collect tube samples from test pits performed in the areas proposed for automobile parking where the stormwater management system may be constructed and subject the samples to laboratory permeability testing; and
	To accomplish these purposes, a subsurface exploration program consisting of 48 test borings and 41 test pit explorations was performed at the site.  Thirty-two borings were performed in the casino/hotel area and 16 borings along the route of the pro...
	All work was performed under the direct technical observation of engineers and geologists from MTA.  Our representatives located the explorations in the field utilizing limited survey control provided by others and the topographic information and exi...
	All soil and rock samples obtained from the explorations were brought to our office where they were further examined in our soil mechanics laboratory.  Detailed descriptions of the materials encountered in the borings are shown on the individual bori...
	Numerous soil samples were subjected to laboratory testing consisting of grain-size analyses, modified Proctor compaction testing, and moisture content determinations to aid in their engineering classification and evaluation.  The results of the grai...
	The results of our subsurface exploration program, our visual examination of the soil and rock samples, and our review of the laboratory test results have provided the basis for our engineering analyses and design recommendations.  The following disc...
	Site Conditions
	UPublished GeologyU:  The proposed Concord Resort complex is located within the southern New York section of the Appalachian Plateau’s Geomorphic Province.  This province is characterized by a deeply dissected plateau underlain by Paleozoic Age clast...
	According to the Geologic Map of New York, Map and Chart Series No. 15, published by the New York State Education Department, 1970, the site is underlain by rock of the Upper Walton Formation.  This rock formation is Devonian in age and consists of g...
	The Soil Survey of Sullivan County, New York, USDA, 1989, maps the upper part of the site as containing Willsboro and Wurtsboro soils.  The Willsboro and Wurtsboro Series are similar in nature, being gravelly loams to gravelly fine sand loams with a ...
	The lower portion of the site in the area of the track is mapped as containing Scriba loams, Navasink and Alden soils, Arnot-Oquaga Complex, Wayland silt loam and Wurtsboro loam.  These materials are generally loamy soils and sandy loams formed from ...
	USurface FeaturesU:  The majority of the proposed casino/hotel and southern parking areas are currently moderately to heavily wooded with several areas identified as wetlands.  The northeast portion of the property just west of Joyland Road is occupi...
	Topographic information shown on plans provided to us indicates that the site generally slopes moderately to steeply downward from east to west from a high of approximately Elevation +1,456 feet in the eastern portion of the property adjacent to Joyl...
	USubsurface ConditionsU:  The following generalized strata were encountered in the explorations and are listed in order of increasing depth:
	1) UTopsoilU:  A surficial layer of topsoil was encountered in 84 of the 89 explorations performed for this study.  In general, the topsoil was found to be approximately 4 to 12 inches thick in the majority of the explorations, but ranged up to approx...
	2) UPavement/FillU:  A two-inch thick layer of asphalt pavement was encountered in Test Pit P-8 and gravel pavement and fill materials were encountered in nine of the explorations, primarily in the area of the abandoned camp and adjacent to Thompsonvi...
	3) USilty SandU:  Below the surficial topsoil and fill materials, the natural soils typically consisted of sands and silty sands containing varying amounts of gravel, cobbles and boulders which were encountered in all of the explorations performed for...
	4) USilty/Gravelly StrataU:  The glacial sandy soils contained varying amounts of silts and gravels; however, in several samples subjected to laboratory grain-size testing, the silt and gravel percentages were high enough to classify the materials as ...
	5) USandstone/Siltstone/Claystone BedrockU:  In 11 of the 32 borings performed in the casino area, 4 of the 16 borings performed along the route of the proposed sanitary sewerline on Thompsonville Road, and in 13 of the 41 test pit explorations, sands...
	It should be noted that the soil classification from the borings are based on the materials recovered in a standard SPT sample spoon which is approximately two inches in outside diameter.  Our logs note the presence of gravel, cobbles and boulders, b...
	Groundwater seepage was encountered in 15 of the 41 test pits and 36 of the 48 test borings performed for this study upon their completion.  Three piezometers were installed in Borings No. C-1, C-7 and C-12.  The stabilized groundwater levels in the ...
	Cross-sections showing the generalized subsurface conditions are presented on Plates 10A through 10E.
	Findings and Recommendations
	UGeneralU:  Based on the results of our study, it is our opinion that:
	1) The proposed casino, paddock buildings and retail structures may derive their support from conventional shallow foundations established on the undisturbed natural soils, fractured or sound sedimentary bedrock, or controlled compacted fill placed to...
	2) Relatively sound sedimentary bedrock was encountered at depths of approximately 20 to 46 feet below the existing surface grades in the casino, generally anticipated to be below the levels required to construct the planned lowest level of the casino...
	3) The moisture levels observed in the majority of the materials subjected to laboratory testing indicate that the natural glacial soils appear to be at or close to moisture levels which would allow recompaction to 95 percent of their maximum dry dens...
	4) The relatively low permeability rates observed in the tube permeameter tests performed on the natural glacial soils, as well as the observation of perched groundwater at variable levels indicates that the existing site soils would provide very limi...
	5) Stabilized groundwater levels in the three deep piezometers installed were observed at depths of approximately 24 to 30 feet below grade; however, slight to moderate groundwater seepage was encountered in a number of the explorations at variable le...
	Further discussion of these items and others considered relevant to the proposed development are presented in subsequent sections of this report.
	USite Preparation and EarthworkU:  The development areas should be cleared and grubbed of all vegetation and any existing structures and existing subsurface elements such as foundations or utilities should be demolished and the resulting demolition r...
	After clearing and stripping, any isolated pockets of fill and/or soft, wet soils should be located and removed.  We believe that potentially compressible deposits could be encountered in wetland areas present where the new racetrack will be develope...
	After clearing and stripping and removal of any soft organic and/or uncontrolled fill materials, and prior to placement of controlled compacted fill in areas to be raised, the exposed subgrade materials should be proofrolled and compacted to a dense ...
	In the lower elevated or poorly drained areas where the proposed racetrack will be constructed, it may be prudent to proofroll the exposed subgrade soils with the compactor in a “static” mode to help limit disturbance.  This determination should be m...
	The majority of the on-site soils in the cut areas of the casino building were observed to consist of silty sands with varying amounts of cobbles and boulders.  Three bulk samples of the on-site soils which appear to be representative of materials an...
	We recommend to the extent possible, that cobbles and boulders be utilized in areas requiring deeper fills where they would not interfere with future excavation for foundation and utility installation.  Portions of the cobbles and boulders could be b...
	Any imported fill required to complete the site grading within the building and paved areas should consist of uncontaminated, relatively well-graded, granular soils containing less than 15 percent by weight of material passing a U.S. Standard No. 200...
	All materials placed in building or paved areas should be spread in layers on the order of twelve inches or less in loose thickness and uniformly compacted to at least 95 percent of its maximum dry density as determined by the ASTM D-1557 test proced...
	All construction excavations should be performed in accordance with the most recent OSHA Excavation Guidelines and any state and local governing safety codes.  Based on the results of our explorations, we believe that the existing site soils will be ...
	Due to the high percentage of cobbles and boulders encountered in the glacial matrix soils, installation of driven sheeting for excavations which need sidewall support would be difficult or impossible.  Consequently, excavation side slope support con...
	Bedrock consisting of fractured sedimentary bedrock was encountered in several of the borings at depths of approximately 19 to 45 feet below grade in the casino area, 15 to 20 feet in three of the borings performed along the route of the proposed san...
	In confined areas such as foundation or utility trench excavations, it should be anticipated that some blasting or extensive hammering may be required to achieve the proposed construction subgrade levels.  All we can really say is based on grades pro...
	Groundwater was encountered in the majority of the borings at depths of approximately 6 to 21 feet below grade upon their completion, and shallower perched water from runoff and snow melt was encountered in a number of the test pits at the time of ou...
	Groundwater seepage above the levels encountered in the explorations should be anticipated, at least on a seasonal basis.  We recommend that the site stormwater utilities be installed as early as possible and be bedded in clean, three-quarter crushed...
	UFoundation Design CriteriaU:  Following the previously described site preparation procedures, the proposed casino, paddock area and retail structures could be supported by conventional shallow foundations which derive their support from the undistur...
	If higher bearing capacities are desired in the fill areas of the parking structure due to the relatively heavy column loads, the foundations could be constructed at deeper levels on the dense natural glacial till soils and the area backfilled to rea...
	Although no structural loading or grading information was provided to us for the paddock area buildings or retail structures, we anticipate that relatively light to moderate foundation loads would be imposed.  Consequently, for ease of construction, ...
	Exterior foundations should be established at least four feet below the lowest adjacent exterior grades, or deeper if required by local building codes, to provide protection from frost penetration.  Interior foundations located in permanently heated ...
	UFoundation SettlementU:  Because of the wide variation in column loads and the footing sizes, as well as depths below existing grade, foundation settlements will be variable and additional analyses will be required when more detailed foundation plan...
	For preliminary purposes, we looked at a column load of 1,800 kips for a footing four feet below grade at a four ton per square foot bearing capacity which results in a footing size of 15 feet by 15 feet and total settlements estimated to be up to ap...
	Settlements for smaller size footings will be proportionally less, on the order of one-half of one inch, or less.
	USeismic Design CriteriaU:  Based on the subsurface conditions encountered in the explorations performed for this study, we estimate that the site would be a Site Class “C” as defined by the Building Code of the State of New York, 2010 Edition, for s...
	UFloor Slab Design CriteriaU:  Following the previously described site preparation procedures, the ground floor slabs of the proposed structures may be supported at the indicated levels on the natural subgrade materials or properly placed controlled ...
	We recommend that floor slabs for the proposed paddock area and retail structures be underlain by a minimum of six inches of clean, three-quarter inch crushed stone or washed gravel to provide a capillary break between the floor slab and underlying s...
	Immediately prior to at-grade slab construction, the exposed subgrade materials should be compacted to an unyielding condition under the observation of a qualified geotechnical engineer.  Any subgrade materials which cannot be compacted as required s...
	We estimate that post-construction settlements of floor slabs supported by materials which are prepared in accordance with our recommendations would be less than one-quarter of one inch.
	UBelow-Grade WallsU:  Significant retaining walls will be required to accommodate the difference in floor slab levels between the entrance level supported at-grade stepping down to the Parking Level 2 supported at-grade approximately 25 feet lower, a...
	All below-grade walls should be designed to resist lateral earth pressures imposed by the adjacent soils, as well as surcharge loads due to adjacent footings and surface improvements, as well as temporary construction traffic, material stockpiles, sl...
	Based on our previous experience with below-grade walls which accommodate interior steps between floor slabs greater than ten feet in height, such as those planned for the proposed casino, it is common practice for the structural engineer to require ...
	Our conversations with the structural engineer indicated that due to the current plans requiring the decking for the proposed parking areas to be precast prior to installation, the below-grade walls would need to be tied back through the use of soil ...
	UPavement Design CriteriaU:  We recommend that paved areas be prepared in general accordance with our prior discussions, including stripping of topsoil, proofrolling of subgrades, and placement and compaction of controlled compacted fill.  Immediatel...
	During the current study, detailed evaluation of the current condition of Joyland Road and Thompsonville Road which may need to be improved to access the proposed casino development was not performed.  Our visual observations of the existing roadway ...
	We believe that the fill materials required to reach the proposed subgrade levels for the proposed track surface should be installed as described in previous sections of this report.  The final site grades and the surface section required to accommod...
	UProposed Stormwater ManagementU:  Based on our ongoing discussions, you have indicated that it is currently desired to construct subsurface stormwater management systems below landscaped and/or parking areas as part of the overall site development. ...
	UProposed Sanitary Sewer LinesU:  Borings No. S-1 through S-16 were performed along a portion of the proposed new sanitary line route in the area of the proposed retail development between Joyland Road and Thompsville Road, and to the west along Thom...
	Future Work
	Proposed floor slab levels were provided to us for the casino/hotel/garage structure for preparation of this report.  However, grading plans and proposed floor levels were not provided for the remainder of the site.  Consequently, the findings and re...
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	312000 - Earth Moving.pdf
	PART 1 -  GENERAL
	1.1       RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplemental Conditions and Division 01 Specification Sections, apply to this Section.
	B. Subsurface Investigation Report prepared by Melick-Tully and Associates, P.C.
	C. Stormwater Pollution Prevention Plan (SWPPP), Erosion and Sediment  Controls and Sequence of Construction.

	1.2       SUMMARY
	A. Section Includes:
	1. Preparing subgrades for walks, pavements, utility structures, stormwater management and bioretention basins, turf and grasses and plants.
	2. Subbase course for concrete walks and pavements.
	3. Excavating and backfilling for utility trenches.
	4. Soil restoration.
	5. Fill material for underdrains.
	6. Fill material for bioretention soils.
	7. Rock removal.

	B. Related Sections:
	1. Section 311000 “Site Clearing”.
	2. Section 312513 “Erosion Controls”.
	3. Section 321216 “Asphalt Paving”.
	4. Section 321313 “Concrete Paving”.
	5. Section 329219 “Seeding”.
	6. Section 329223 “Sodding”.
	7. Section 329300 “Plants”.
	8. Section 331116 “Site Water Utility Distribution Piping”.
	9. Section 333100 “Sanitary Utility Sewerage Piping”.
	10. Section 333216 "Packaged Utility Wastewater Pumping Stations”.
	11. Section 333400 "Sanitary Utility Sewerage Force Mains”.
	12. Section 334100 “Storm Utility Drainage Piping”.
	13. Section 337119 "Electrical Underground Ducts and Manholes”.


	1.3       REFERENCES
	A. New York State Department of Transportation (NYSDOT) 2008 Standard Specifications.
	B. New York State Department of Environmental Conservation (NYSDEC), New York State Standards and Specifications for Erosion and Sediment Control, 2005 or latest edition (“Blue Book”).
	C. Town of Thompson Town Code.
	D. Occupational Safety and Health Administration (OSHA) Excavation Regulations, latest edition.

	1.4       DEFINITIONS
	A. Backfill:  Soil material used to fill an excavation.
	1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to support sides of pipe.
	2. Final Backfill:  Backfill placed over initial backfill to fill a trench.

	B. Bedding Course:  Aggregate layer placed over the excavated subgrade in a trench before laying pipe.
	C. Bioretention Soil Media:  Engineered soil blend for use in stormwater treatment system.
	D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill.
	E. Crushed Stone:  Natural, non-friable crushed material used for drainage and granular backfill.
	F. Excavation:  Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	G. Engineered Fill:  Soil materials used to raise existing grades and placed under controlled conditions.
	H. Pea Gravel:  Natural non-friable rounded material to be used as filter blanket for porous pavement.
	I. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders of rock material that exceed 1 cubic yard for bulk excavation or ¾ cubic yard for footing trench, and pit excavation that cannot be removed by rock excav...
	J. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical appurtenances, or other man-made stationary features constructed above or below the ground surface.
	K. Subbase Course:  Aggregate layer placed between the subgrade and base course for hot-mix asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk.
	L. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill immediately below subbase, drainage fill, drainage course, or topsoil materials.
	M. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services within structures.

	1.5       SUBMITTALS
	A. Materials Source: Submit name of imported materials source.
	B. Material Test Reports: For each soil material proposed for fill and backfill.
	1. Classification according to ASTM D 2487.
	2. Laboratory compaction curve according to ASTM D 1557.

	C. Product Data: Submit gradation, maximum wash loss, minimum durability index, maximum abrasion loss, air voids.

	1.6       QUALITY ASSURANCE
	A. Pre-excavation Conference:  Conduct conference at Project site.
	B. Field quality-control test reports.

	1.7       PROJECT CONDITIONS
	A. Do not commence earth moving operations until temporary erosion and sedimentation control measures, specified in Section 312513 “Erosion Controls” are in place.
	B. Rock removal may be required for deeper excavations.  Contractor to refer to and comply with Town of Thompson Town Code for rock removal.
	C. Provide groundwater and runoff controls consisting of drains and diversions or additional measures, as necessary, so as to maintain dry excavations.  Implement in accordance with the SWPPP and regulations of the New York State Department of Environ...
	D. Provide erosion and sediment controls and construction sequencing in accordance with the SWPPP and regulations of the New York State Department of Environmental Conservation.


	PART 2 -  PRODUCTS
	2.1       SOIL MATERIALS
	A. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940. Meet NYSDOT 2008 Standard Specifications Type 4 gradation.
	B. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch sieve, not more than 15 percent (by weight) passing a No...
	C. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch sieve and no fines (no material  passing a No. 200 sieve).
	D. Drainage Course, Choker Course and Reservoir Course for bioretention basins, asphalt porous pavement.  All stone must be clean washed stone from the quarry or material producer as identified below.
	E. Filter Blanket for Porous Pavement: uniformly graded, clean washed, 3/8-inch Pea Gravel.
	F. Bioretention Areas:
	1. 12-inch Drainage Course
	2. Bioretention Soil  Media Characteristics:
	a. pH Range: 5.2 to 7.0.
	b. Organic Matter: 1.5 to 4.0%
	c. Magnesium: minimum 35 pounds per acre.
	d. Phosphorous (P205): minimum 75 pounds per acre.
	e. Potassium (K20): minimum 85 pounds per acre.
	f. Soluble Salts: 500 ppm.
	g. Clay: 10 to 25%.
	h. Silt: 30 to 55%.
	i. Sand: 35 to 60%.


	G. Subsurface Drain – Drainage Course specified in the above table to be used as the stone fill within these drains.
	H. Granular Backfill – ¾ inch clean, crushed stone.

	2.2       ACCESSORIES
	A. Detectable Warning Tape:  Acid- and alkali-resistant, polyethylene film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches (150 mm) wide and 4 mils (0.1 mm) thick, continuously inscribed with a descri...
	B. Filter Fabric: 140N by Mirafi, or approved equal.


	PART 3 -  EXECUTION
	3.1       PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earth moving operations.
	B. Protect and maintain erosion and sedimentation controls during earth moving operations.
	C. Protect subgrades and foundation soils from freezing temperatures and frost.  Remove temporary protection and all frost damaged soils before placing subsequent materials.
	D. Perform all excavations in accordance with current OSHA safety requirements.  Excavation side slope support shall be provided using soldier piles and lagging, where necessary.

	3.2       EXCAVATION, GENERAL
	A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, and obstructions.  No changes in the Contrac...
	1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, replace with satisfactory soil materials.

	B. Any excavations resulting from demolition and utility removal to be backfilled with compacted engineered fill.
	C. Contractor shall provide all equipment, labor and acceptable means necessary to maintain dry excavations at all times.  No changes in the Contract Sum or the Contract Time will be authorized for dewatering, treatment, or disposal of water.

	3.3       ROCK REMOVAL
	A. Refer to and comply with Town of Thompson Town Code for any rock removal.

	3.4       EXCAVATION FOR WALKS AND PAVEMENTS
	A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and subgrades.

	3.5       EXCAVATION FOR STORMWATER MANAGEMENT AND BIORETENTION BASINS
	A. Excavate surfaces to indicated lines, cross sections, elevations, and subgrades.
	B. Sequence Work so as to avoid densifying the soil subgrade within areas where porous pavement and bioretention areas will be constructed.

	3.6       EXCAVATION FOR UTILITY TRENCHES
	A. Excavate trenches to indicated gradients, lines, depths, and elevations.
	B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or conduit.  Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe or conduit unless otherwise indicated.
	1. Clearance:  12 inches each side of pipe or conduit.

	C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of pipes and conduit.  Shape subgrade to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits. ...
	1. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding bearing material, 4 inches deeper elsewhere, to allow for bedding course.

	D. Trenches in Tree- and Plant-Protection Zones:
	1. Hand-excavate to indicated lines, cross sections, elevations, and subgrades.  Use narrow-tine spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed roots.  Do not use mechanical equipment that rips, tears, or pulls roots.
	2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with installation of utilities.


	3.7       SUBGRADE INSPECTION
	A. Proof-roll subgrade below the pavements with a pneumatic-tired dump truck to identify soft pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades.
	B. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction activities, as directed by Engineer, without additional compensation.

	3.8       STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining trees.


	3.9       UTILITY TRENCH BACKFILL
	A. Place backfill on subgrades free of mud, frost, snow, or ice.
	B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits.
	C. Place and compact initial backfill of subbase material, free of particles larger than 1 inch in any dimension, to a height of 12 inches over the pipe or conduit.
	1. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and along the full length of piping or conduit to avoid damage or displacement of piping or conduit.  Coordinate backfilling with utilities testing.

	D. Place and compact final backfill of satisfactory soil to final subgrade elevation.
	E. Install detectable warning tape directly above utilities, 12 inches below finished grade.

	3.10       SOIL FILL
	A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing material.
	B. Place and compact fill material in layers to required elevations as follows:
	1. Under grass and planted areas, use satisfactory soil material.
	2. Under walks, pavements, and utility structures, use engineered fill.


	3.11       SOIL MOISTURE CONTROL
	A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to within 2 percent of optimum moisture content.
	1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.
	2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.


	3.12       COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material compacted by heavy compaction equipment, and not more than 4 inches in loose depth for material compacted by hand-operated tampers.
	B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly along the full length of each structure.
	C. Compact soil materials below to not less than the following percentages of maximum dry unit weight according to ASTM D 1557:
	1. Under pavements, scarify and recompact top 12 inches of existing subgrade and each layer of backfill or fill soil material at 98 percent.
	2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each layer of backfill or fill soil material at 98 percent.
	3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and compact each layer of backfill or fill soil material at 95 percent.
	4. For utility trenches, compact each layer of initial and final backfill soil material at 98 percent.

	D. Compact drainage course, choker course, reservoir course soil materials to not less than 95 percent according to ASTM D 698.

	3.13       GRADING
	A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	B. Site Rough Grading:  Slope grades to direct water away from structures and to prevent ponding.  Finish subgrades to required elevations within the following tolerances:
	1. Turf or Unpaved Areas:  Plus or minus 1 inch.
	2. Walks:  Plus or minus 1/2 inch.
	3. Pavements:  Plus or minus 1/2 inch.

	C. Protect prepared areas from damage.

	3.14       SUBBASE COURSE UNDER PAVEMENTS AND WALKS
	A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place subbase course under pavements and walks as follows:
	1. Shape subbase course to required crown elevations and cross-slope grades.
	2. Place subbase course that exceeds 6 inches in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick.
	3. Compact subbase course at optimum moisture content to required grades, lines, cross sections, and thickness to not less than 98 percent of maximum dry unit weight according to ASTM D 1557.


	3.15       SOIL RESTORATION
	A. The Contractor will be required to complete soil restoration in the areas of the proposed pervious surfaces once final grade has been achieved in these areas.  The type of soil restoration will depend on the type of soil disturbance and the type of...

	3.16       FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified geotechnical engineering testing agency to perform tests and inspections.
	B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with subsequent earth moving only after test results for previously completed work comply with requirements.
	C. When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction specified, scarify and moisten or aerate, or remove and replace soil materials to depth required; recompact and retest until specified compaction...

	3.17       PROTECTION
	A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to greatest extent possible.


	3.18       DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of them off Owner's property.



	321216 - Asphalt Paving.pdf
	PART 1 -  GENERAL
	1.1       RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2       SUMMARY
	A. Section Includes:
	1. Cold milling of existing asphalt pavement.
	2. Hot-mix asphalt patching.
	3. Hot-mix asphalt paving.
	4. Hot-mix asphalt overlay.
	5. Asphalt surface treatments.
	6. Porous pavement.

	B. Related Requirements:
	1. Section 312000 "Earth Moving" for subgrade preparation, fill material, unbound-aggregate subbase and base courses, and aggregate pavement shoulders.


	1.3       REFERENCES
	A. New York State Department of Transportation (NYSDOT) 2008 Standard Specifications.

	1.4       PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site.
	1. Review methods and procedures related to hot-mix asphalt paving including, but not limited to, the following:
	a. Review proposed sources of paving materials, including capabilities and location of plant that will manufacture hot-mix asphalt.
	b. Review requirements for protecting paving work, including restriction of traffic during installation period and for remainder of construction period.



	1.5       SUBMITTALS
	A. Product Data:  For each type of product.
	1. Include technical data and tested physical and performance properties.
	2. Job-Mix Designs:  Certification, by authorities having jurisdiction, of approval of each job mix proposed for the Work.


	1.6       INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For manufacturer and testing agency.
	B. Material Certificates:  For each paving material. Include statement that mixes containing recycled materials will perform equal to mixes produced from all new materials.
	C. Material Test Reports:  For each paving material, by a qualified testing agency.
	D. Field quality-control reports.

	1.7       QUALITY ASSURANCE
	A. Manufacturer Qualifications:  A paving-mix manufacturer specializing in the production of asphaltic concrete for at least five years.
	B. Installer:  Company specializing in installation of asphaltic concrete shall have more than three years experience and at least two jobs with similar quantity and type of material.
	C. Regulatory Requirements:
	1. Work of this section shall comply with the requirements of New York State Department of Environmental Conservation.
	2. Requirements for asphaltic concrete, including, but not limited to handling, equipment, transportation, etc. not specified herein shall conform to the AASHTO 'Standard Specification for Transportation, Materials, Methods of Sampling and Testing'.

	D. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing indicated.

	1.8       FIELD CONDITIONS
	A. Environmental Limitations:  Do not apply asphalt materials if subgrade is wet or excessively damp, if rain is imminent or expected before time required for adequate cure, or if the following conditions are not met:
	1. Prime Coat:  Minimum surface temperature of 60 deg F.
	2. Tack Coat:  Minimum surface temperature of 60 deg F.
	3. Slurry Coat:  Comply with weather limitations in ASTM D 3910.
	4. Asphalt Base Course:  Minimum surface temperature of 40 deg F and rising at time of placement.
	5. Asphalt Surface Course:  Minimum surface temperature of 40 deg F at time of placement.



	PART 2 -  PRODUCTS
	2.1       MANUFACTURERS
	A. Pavement Sealer
	1. Neyra Industries, Inc., Cincinnati, Ohio
	2. VelveTop Products, Huntington Station NY

	B. Reflective Cracking Membrane
	1. Amoco Fabrics and Fibers Co., Atlanta, Ga. 30339
	2. Polyguard Products, Inc., Ennis, Tx. 75120

	C. Joint Sealer
	1. W.R. Meadows


	2.2       MATERIALS
	A. Asphaltic Concrete
	1. Materials shall comply with Section 402 of the NYSDOT 2008 Standard Specifications.

	B. Prime Coat
	1. Asphalt emulsion prime coat complying with NYSDOT 2008 Standard Specifications.

	C. Tack Coat
	1. Materials shall comply with Section 407 of the NYSDOT 2008 Standard Specifications

	D. Pavement Sealer
	1. Polymer modified asphalt emulsion sealer meeting ASTM D2939, D140, D244, and D529; containing no coal tar, and less than 10 grams per liter of volatile organic compounds.
	a. Neyra Jennite AE polymer modified asphalt sealer.
	b. VelveTop PM Polymer Modified Asphalt Sealer.


	E. Reflective Cracking Membrane
	1. Woven or Non-woven polypropylene fabric precoated with a rubberized adhesive base at least 18" in width used for preventing cracks in substrate emanating through the asphalt topping.
	2. Product:
	a. Petrotac by Amoco Fabrics and Fibers Co., with Celotex primer
	b. Polyguard NW 75 by Polyguard Products, Inc., with 650 RC Liquid Adhesive and Mastic to prime surface.


	F. Joint Sealer
	1. Cold-applied low modulus pourable two-component sealant comprised of polymeric compounds compatible for both Portland cement concrete and asphaltic concrete surfaces providing a flexible, rubber-like finish.  Material shall not become brittle to te...
	2. SOF-SEAL by W.R. Meadows.

	G. Porous Pavement
	1. Porous asphalt, 4-inches thick bituminous mix

	H. Geotextile Fabric – Mirafi 160N or approved equal.

	2.3       EQUIPMENT
	A. Provide proper compaction equipment to properly compact asphaltic concrete pavement.

	2.4       MIXES
	A. Bituminous material shall come from one source only.
	B. Bitumen and aggregate composition shall be plant mixed entirely.


	PART 3 -  EXECUTION
	3.1       EXAMINATION
	A. Verify that all grades onto which asphaltic concrete is to be placed are at the required levels prior to placement.  Verify that all miscellaneous concrete work has been installed.  Notify the Engineer in writing of conditions that will interfere w...

	3.2       PREPARATION
	A. Protection
	1. Provide tarpaulins for use during conditions such as such as rain, chilling winds or unavoidable delay to cover and protect paving materials.
	2. Protect pavement from debris and damage from equipment and other work.
	3. Exercise care in applying bituminous materials to avoid smearing of adjoining concrete surfaces.  Clean surfaces of bituminous materials when smearing occurs.


	3.3       SURFACE PREPARATION FOR POROUS ASPHALT
	A. Contactor shall take care to not compact the subgrade under the reservoir base course prior to geotextile and stone depth placement.
	B. Contractor to install geotextile on the sidewalls/sideslope of the transition between porous asphalt and standard asphalt pavement.
	C. Subbase shall be dry and free from any standing water.

	3.4       SURFACE PREPARATION FOR ALL OTHER ASPHALT PAVEMENT
	A. Remove all loose and foreign materials before proof rolling and application of prime coat.
	B. Proofroll prepared subbase surface to check for unstable areas and areas requiring additional compaction.
	C. Do not begin paving work until deficient subbase areas have been corrected and are ready to receive paving.
	D. Subbase shall be dry and free from any standing water.
	E. Apply prime coat at rate of 0.20 to 0.50 gal per sq yd over compacted subbase.  Apply material to penetrate and seal, but not flood, surface.  Cure and dry as long as necessary to attain penetration and to allow for evaporation of volatiles.
	F. Asphaltic concrete placed on Portland cement concrete pavements or existing asphaltic concrete pavement.
	G. Any joints (expansion, contraction, construction, etc.) in the base shall be covered with the reflective cracking membrane.
	H. The surface onto which the membrane is placed shall be dry and free of debris.  Clean joints over 1/8" wide by pneumatic means and fill with asphaltic joint filler.
	I. Prime surface to receive membrane as specified by the membrane manufacturer.  Place the membrane in strict accordance with the manufacturer's instructions.  Ends shall be overlapped 4" to 6".
	J. Placement of the surface course shall closely follow membrane laydown.  Do not place more membrane than can be overlaid that working day.

	3.5       WOOD FORMS
	A. Provide temporary wood forms at perimeter of areas to be paved where permanent side supports (i.e., curbs, gutters or edgings) have not been constructed.  Forms are to remain in place until surface course has been thoroughly rolled and compacted to...
	B. Oil wood forms before placing any paving materials against them.  Stake forms securely to line and grade, using at least 3 bracing stakes or pins to each ten feet of length, to properly resist pressure and impact of roller without springing form.
	C. Forms are to rest firmly upon the thoroughly compacted subbase through their entire length.
	D. Clean and re-oil forms each time before reuse.

	3.6       PLACEMENT
	A. General
	1. Prior to installation of pavement, verify all miscellaneous concrete items have been installed.
	2. Establish and maintain required lines and elevations.
	3. Place asphaltic concrete mixture on prepared surface, spread and strike-off.  Spread mixture at the temperature required by Table 403-1 of the NYSDOT Standard Specification.  Place inaccessible and small areas by hand.  Place each course to require...
	4. Begin rolling when mixture will bear roller weight without excessive displacement.  Compact mixture with hot hand tampers or vibrating plate compactors in areas inaccessible to rollers.
	5. After final compression, field density shall be not less than 92% of the theoretical maximum density as determined by ASTM D2041.

	B. Asphaltic Concrete Base Course - Plant-Mix
	1. Provide plant-mix base.
	2. Spread sufficient plant-mix to develop a uniform 3" thickness after rolling and compaction.
	3. Sprinkle with clean water and compact with a vibratory 10-ton or greater roller.  Smaller weight rollers may be required due to load prohibitions on existing structures.  Provide multiple rollers for large areas.  In areas where the use of a roller...

	C. Asphaltic Concrete Surface Course (Top and Binder Course) - Surfacing Mix
	1. Prior to placement of surface course, apply tack coat to contact surfaces of previously constructed asphaltic or Portland cement concrete and surfaces abutting or projecting into asphaltic concrete pavement.  Distribute at rate of 0.10 gal per sq y...
	2. Place surface course over base only when base is dry and free from standing water.
	3. Spread in loose layers and of such depth to result in a uniform course (see Drawings for thickness) after compaction and rolling.
	4. Compact the material with approved roller to a smooth even surface and to the levels indicated.
	5. Roller shall be a minimum 10-ton tandem type having a rear wheel minimum compression of 225 lbs per lineal inch.
	6. Motion of roller shall be slow enough to avoid displacement of the surface rolled.
	7. Keep roller wheels moistened with water to prevent adhesion of the materials to wheels, but without use of excessive amount.  Use of any liquids other than water for this purpose is prohibited.
	8. If the operation of laying materials is interrupted, the end of the laid material shall be left unrolled until the work is resumed so that there will be no joints in the topping.
	9. If it is necessary to pass the roller over or to permit traffic to pass over such temporary end, thus consolidating it, cut back the material before recommencing laying operations in order to present a fresh clean surface for contact with the newly...
	10. Make joints between old and new pavements, or between successive days' work, to ensure continuous bond between adjoining work.  Construct joints to have same texture, density and smoothness as other sections of the asphaltic concrete course.  Clea...
	11. The use of liquid bitumen or hot smoothing irons in finishing such joints is prohibited.
	12. At locations adjacent to curbing and gutters inaccessible to rollers, compression shall be effected with iron tampers weighing not less than 25 lbs, having a maximum bearing area of 48 in2.
	13. Any surfacing material (i.e., sealer, paint, wearing surface, etc.) to be placed on the asphaltic concrete surface shall only be done after the asphaltic concrete has cured and the oils have dissipated.  Consult with the product manufacturer for t...

	D. Porous Asphaltic Concrete
	1. Install the lower and upper lifts of porous asphaltic concrete to the lines and grades shown on the Drawings.  Each lift shall be compacted with a conventional static steel wheel roller to the satisfaction of the Contractor's Engineer.  In all inst...
	2. No tack coat shall be used between lifts.  Surface of lower lift shall be clean and dry before placing upper lift.
	3. Hand compaction shall be used only where roller compaction is impossible and then shall be by hot hand tampers.  Hand compaction shall match the results of roller compaction.
	4. In-place asphalt lifts shall be tested for compliance with density requirements as determined by nuclear density tests in accordance with ASTM D2950.  A minimum of one test for each 5000 square feet of pavement lift shall be conducted and any addit...
	5. Care shall be taken to control the temperature of the asphaltic concrete mix so as to minimize asphaltic cement separation from the aggregate.  Typical temperature range should be from 290ºF to 320ºF before compacting it with the roller.  For optim...
	6. In all instances the asphaltic concrete shall be a uniform mixture of aggregate, bituminous material, and anti-stripping agents such as hydrated lime.  The hydrated lime shall be added at a rate of 1% based on the dry weight of the aggregate in the...
	7. The contact surfaces of concrete work shall be painted with a thin, uniform coating of liquid asphalt or emulsified asphalt.
	8. The entire porous asphaltic surface shall be flooded to check for ponding.  Any areas that retain water or drain slowly shall be repaired.
	9. The final elevation of the top lift of the asphaltic concrete pavement shall not deviate from the required elevations shown on the Drawings by more than 1/4" plus or minus.  Surface smoothness shall not deviate more than 1/4" in 10 feet for the bot...


	3.7       FINISH
	A. The rolled finish surface shall be free from porosity, fissures, or blemishes, true to crown and grade; free from depression, waves, bunches, or unevenness so as to allow complete runoff.
	B. Should defects in composition compactness or surface finish appear in the completed work, remove defective areas to full depth of the course and replace with thickness and finish specified.
	C. With permission of the Engineer, minor surface defects may be repaired with approved sealing compound.
	D. Cracking, blistering, running, or deviation from requirements specified above that occur during the guarantee period are considered defects under the warranty conditions of the Contract.

	3.8       FINISH FOR POROUS ASPHALT
	A. The rolled finish surface shall be free from blemishes, true to crown and grade; free from depression, waves, bunches, or unevenness.
	B. Should defects in composition compactness or surface finish appear in the completed work, remove defective areas to full depth of the course and replace with thickness and finish specified.

	3.9       PATCHING
	A. Remove and replace paving areas mixed with foreign materials and defective areas in a manner acceptable to the Engineer.  Cut-out such areas and fill with fresh, hot, asphaltic concrete.  Compact by rolling to maximum surface density and smoothness.

	3.10       PAVEMENT SEALER APPLICATION
	A. Do not apply pavement sealer on pavements covered with other materials.
	B. After asphaltic concrete surface course has been tested and approved for allowable tolerances and the surface is hardened to a degree acceptable to the sealer manufacturer (a minimum of 30 days), apply the sealer in accordance with the manufacturer...
	C. Sweep or mechanically clean surfaces thoroughly free of dust, dirt and foreign materials; remove oil and grease spots with household detergent.  Flush entire surface with water; remove all remaining water puddles.  Apply primer if recommended by th...
	D. Dampen pavement as recommended by the manufacturer; pour sealer mix in spots or ribbons, then spread evenly with push broom or squeegee. Mechanical applicators may be used, and mix must be periodically agitated for uniformity.  Two coats shall be a...
	E. Allow sealer to dry about 24 hours minimum depending on weather conditions before opening surface to traffic.  Temperature for drying conditions shall not be less than 50 F for 48 hours after application.
	F. Apply at a minimum rate per coat of 1.10 gallons of sealer concentrate for every 100 square feet of surface, or more concentrate if required by the sealer manufacturer. Concentrate shall be mixed with water and clean, dry, silica sand in quantities...

	3.11       TOLERANCES
	A. The thickness of the plant-mix and surface course shall not vary by more than 1/2".
	B. The finish elevation for the plant-mix shall not vary from plan grade by more than 1/2", the surface course by more than 1/4".
	C. The smoothness tolerance for the plant-mix is 1/4", the surface course 1/8".

	3.12       CLEANING
	A. After completion of paving operations, clean surfaces of excess or spilled asphalt materials to the satisfaction of the Engineer.

	3.13       PROTECTION
	A. After final rolling, do not permit vehicular traffic on asphaltic concrete pavement until it has cooled and hardened so as not to be marked and in no case sooner than 6 hours.
	B. Provide barricades and warning devices as required to protect pavement.
	C. Cover openings of structures in the area of paving until permanent coverings are placed.
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	312000 - Earth Moving.pdf
	PART 1 -  GENERAL
	1.1       RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplemental Conditions and Division 01 Specification Sections, apply to this Section.
	B. Subsurface Investigation Report prepared by Melick-Tully and Associates, P.C.
	C. Stormwater Pollution Prevention Plan (SWPPP), Erosion and Sediment  Controls and Sequence of Construction.

	1.2       SUMMARY
	A. Section Includes:
	1. Preparing subgrades for walks, pavements, utility structures, stormwater management and bioretention basins, turf and grasses and plants.
	2. Subbase course for concrete walks and pavements.
	3. Excavating and backfilling for utility trenches.
	4. Soil restoration.
	5. Fill material for underdrains.
	6. Fill material for bioretention soils.
	7. Rock removal.

	B. Related Sections:
	1. Section 311000 “Site Clearing”.
	2. Section 312513 “Erosion Controls”.
	3. Section 321216 “Asphalt Paving”.
	4. Section 321313 “Concrete Paving”.
	5. Section 329219 “Seeding”.
	6. Section 329223 “Sodding”.
	7. Section 329300 “Plants”.
	8. Section 331116 “Site Water Utility Distribution Piping”.
	9. Section 333100 “Sanitary Utility Sewerage Piping”.
	10. Section 333216 "Packaged Utility Wastewater Pumping Stations”.
	11. Section 333400 "Sanitary Utility Sewerage Force Mains”.
	12. Section 334100 “Storm Utility Drainage Piping”.
	13. Section 337119 "Electrical Underground Ducts and Manholes”.


	1.3       REFERENCES
	A. New York State Department of Transportation (NYSDOT) 2008 Standard Specifications.
	B. New York State Department of Environmental Conservation (NYSDEC), New York State Standards and Specifications for Erosion and Sediment Control, 2005 or latest edition (“Blue Book”).
	C. Town of Thompson Town Code.
	D. Occupational Safety and Health Administration (OSHA) Excavation Regulations, latest edition.

	1.4       DEFINITIONS
	A. Backfill:  Soil material used to fill an excavation.
	1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to support sides of pipe.
	2. Final Backfill:  Backfill placed over initial backfill to fill a trench.

	B. Bedding Course:  Aggregate layer placed over the excavated subgrade in a trench before laying pipe.
	C. Bioretention Soil Media:  Engineered soil blend for use in stormwater treatment system.
	D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill.
	E. Crushed Stone:  Natural, non-friable crushed material used for drainage and granular backfill.
	F. Excavation:  Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	G. Engineered Fill:  Soil materials used to raise existing grades and placed under controlled conditions.
	H. Pea Gravel:  Natural non-friable rounded material to be used as filter blanket for porous pavement.
	I. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders of rock material that exceed 1 cubic yard for bulk excavation or ¾ cubic yard for footing trench, and pit excavation that cannot be removed by rock excav...
	J. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical appurtenances, or other man-made stationary features constructed above or below the ground surface.
	K. Subbase Course:  Aggregate layer placed between the subgrade and base course for hot-mix asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk.
	L. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill immediately below subbase, drainage fill, drainage course, or topsoil materials.
	M. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services within structures.

	1.5       SUBMITTALS
	A. Materials Source: Submit name of imported materials source.
	B. Material Test Reports: For each soil material proposed for fill and backfill.
	1. Classification according to ASTM D 2487.
	2. Laboratory compaction curve according to ASTM D 1557.

	C. Product Data: Submit gradation, maximum wash loss, minimum durability index, maximum abrasion loss, air voids.

	1.6       QUALITY ASSURANCE
	A. Pre-excavation Conference:  Conduct conference at Project site.
	B. Field quality-control test reports.

	1.7       PROJECT CONDITIONS
	A. Do not commence earth moving operations until temporary erosion and sedimentation control measures, specified in Section 312513 “Erosion Controls” are in place.
	B. Rock removal may be required for deeper excavations.  Contractor to refer to and comply with Town of Thompson Town Code for rock removal.
	C. Provide groundwater and runoff controls consisting of drains and diversions or additional measures, as necessary, so as to maintain dry excavations.  Implement in accordance with the SWPPP and regulations of the New York State Department of Environ...
	D. Provide erosion and sediment controls and construction sequencing in accordance with the SWPPP and regulations of the New York State Department of Environmental Conservation.


	PART 2 -  PRODUCTS
	2.1       SOIL MATERIALS
	A. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940. Meet NYSDOT 2008 Standard Specifications Type 4 gradation.
	B. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch sieve, not more than 15 percent (by weight) passing a No...
	C. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch sieve and no fines (no material  passing a No. 200 sieve).
	D. Drainage Course, Choker Course and Reservoir Course for bioretention basins, asphalt porous pavement.  All stone must be clean washed stone from the quarry or material producer as identified below.
	E. Filter Blanket for Porous Pavement: uniformly graded, clean washed, 3/8-inch Pea Gravel.
	F. Bioretention Areas:
	1. 12-inch Drainage Course
	2. Bioretention Soil  Media Characteristics:
	a. pH Range: 5.2 to 7.0.
	b. Organic Matter: 1.5 to 4.0%
	c. Magnesium: minimum 35 pounds per acre.
	d. Phosphorous (P205): minimum 75 pounds per acre.
	e. Potassium (K20): minimum 85 pounds per acre.
	f. Soluble Salts: 500 ppm.
	g. Clay: 10 to 25%.
	h. Silt: 30 to 55%.
	i. Sand: 35 to 60%.


	G. Subsurface Drain – Drainage Course specified in the above table to be used as the stone fill within these drains.
	H. Granular Backfill – ¾ inch clean, crushed stone.

	2.2       ACCESSORIES
	A. Detectable Warning Tape:  Acid- and alkali-resistant, polyethylene film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches (150 mm) wide and 4 mils (0.1 mm) thick, continuously inscribed with a descri...
	B. Filter Fabric: 140N by Mirafi, or approved equal.


	PART 3 -  EXECUTION
	3.1       PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earth moving operations.
	B. Protect and maintain erosion and sedimentation controls during earth moving operations.
	C. Protect subgrades and foundation soils from freezing temperatures and frost.  Remove temporary protection and all frost damaged soils before placing subsequent materials.
	D. Perform all excavations in accordance with current OSHA safety requirements.  Excavation side slope support shall be provided using soldier piles and lagging, where necessary.

	3.2       EXCAVATION, GENERAL
	A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, and obstructions.  No changes in the Contrac...
	1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, replace with satisfactory soil materials.

	B. Any excavations resulting from demolition and utility removal to be backfilled with compacted engineered fill.
	C. Contractor shall provide all equipment, labor and acceptable means necessary to maintain dry excavations at all times.  No changes in the Contract Sum or the Contract Time will be authorized for dewatering, treatment, or disposal of water.

	3.3       ROCK REMOVAL
	A. Refer to and comply with Town of Thompson Town Code for any rock removal.

	3.4       EXCAVATION FOR WALKS AND PAVEMENTS
	A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and subgrades.

	3.5       EXCAVATION FOR STORMWATER MANAGEMENT AND BIORETENTION BASINS
	A. Excavate surfaces to indicated lines, cross sections, elevations, and subgrades.
	B. Sequence Work so as to avoid densifying the soil subgrade within areas where porous pavement and bioretention areas will be constructed.

	3.6       EXCAVATION FOR UTILITY TRENCHES
	A. Excavate trenches to indicated gradients, lines, depths, and elevations.
	B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or conduit.  Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe or conduit unless otherwise indicated.
	1. Clearance:  12 inches each side of pipe or conduit.

	C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of pipes and conduit.  Shape subgrade to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits. ...
	1. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding bearing material, 4 inches deeper elsewhere, to allow for bedding course.

	D. Trenches in Tree- and Plant-Protection Zones:
	1. Hand-excavate to indicated lines, cross sections, elevations, and subgrades.  Use narrow-tine spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed roots.  Do not use mechanical equipment that rips, tears, or pulls roots.
	2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with installation of utilities.


	3.7       SUBGRADE INSPECTION
	A. Proof-roll subgrade below the pavements with a pneumatic-tired dump truck to identify soft pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades.
	B. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction activities, as directed by Engineer, without additional compensation.

	3.8       STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining trees.


	3.9       UTILITY TRENCH BACKFILL
	A. Place backfill on subgrades free of mud, frost, snow, or ice.
	B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits.
	C. Place and compact initial backfill of subbase material, free of particles larger than 1 inch in any dimension, to a height of 12 inches over the pipe or conduit.
	1. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and along the full length of piping or conduit to avoid damage or displacement of piping or conduit.  Coordinate backfilling with utilities testing.

	D. Place and compact final backfill of satisfactory soil to final subgrade elevation.
	E. Install detectable warning tape directly above utilities, 12 inches below finished grade.

	3.10       SOIL FILL
	A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing material.
	B. Place and compact fill material in layers to required elevations as follows:
	1. Under grass and planted areas, use satisfactory soil material.
	2. Under walks, pavements, and utility structures, use engineered fill.


	3.11       SOIL MOISTURE CONTROL
	A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to within 2 percent of optimum moisture content.
	1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.
	2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.


	3.12       COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material compacted by heavy compaction equipment, and not more than 4 inches in loose depth for material compacted by hand-operated tampers.
	B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly along the full length of each structure.
	C. Compact soil materials below to not less than the following percentages of maximum dry unit weight according to ASTM D 1557:
	1. Under pavements, scarify and recompact top 12 inches of existing subgrade and each layer of backfill or fill soil material at 98 percent.
	2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each layer of backfill or fill soil material at 98 percent.
	3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and compact each layer of backfill or fill soil material at 95 percent.
	4. For utility trenches, compact each layer of initial and final backfill soil material at 98 percent.

	D. Compact drainage course, choker course, reservoir course soil materials to not less than 95 percent according to ASTM D 698.

	3.13       GRADING
	A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	B. Site Rough Grading:  Slope grades to direct water away from structures and to prevent ponding.  Finish subgrades to required elevations within the following tolerances:
	1. Turf or Unpaved Areas:  Plus or minus 1 inch.
	2. Walks:  Plus or minus 1/2 inch.
	3. Pavements:  Plus or minus 1/2 inch.

	C. Protect prepared areas from damage.

	3.14       SUBBASE COURSE UNDER PAVEMENTS AND WALKS
	A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place subbase course under pavements and walks as follows:
	1. Shape subbase course to required crown elevations and cross-slope grades.
	2. Place subbase course that exceeds 6 inches in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick.
	3. Compact subbase course at optimum moisture content to required grades, lines, cross sections, and thickness to not less than 98 percent of maximum dry unit weight according to ASTM D 1557.


	3.15       SOIL RESTORATION
	A. The Contractor will be required to complete soil restoration in the areas of the proposed pervious surfaces once final grade has been achieved in these areas.  The type of soil restoration will depend on the type of soil disturbance and the type of...

	3.16       FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified geotechnical engineering testing agency to perform tests and inspections.
	B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with subsequent earth moving only after test results for previously completed work comply with requirements.
	C. When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction specified, scarify and moisten or aerate, or remove and replace soil materials to depth required; recompact and retest until specified compaction...

	3.17       PROTECTION
	A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to greatest extent possible.


	3.18       DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of them off Owner's property.
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