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1.0 INTRODUCTION

1.1 Planned Project

Maxon ALCO Holdings, LLC is proposing to redevelop the American Locomotive (ALCO)
site adjacent to Erie Boulevard in the City of Schenectady for mixed-use development,
known as Mohawk Harbor. Included in the proposed uses for Mohawk Harbor are:

 304 Residential Apartment Units
 70 Condominium Units
 124 Room Hotel
 130,000 square feet (SF) of Retail Space
 60,000 SF of General Office Space
 160,000 SF Casino
 450 Seat Banquet Facility
 185 Room Hotel
 72,000 SF of Light Industrial Use

This program shown above for the Casino, Banquet facility and attached Hotel is
somewhat larger than what is currently contemplated but it is being used for the purposes
of this report.

The purpose of this Casino Alternate is to update the traffic analysis prepared for the
Traffic Impact Study of January 2014 due to a change in land use of the proposed
redevelopment. Notably, the project dropped the Movie/TV Studio and now includes a
Casino with a Banquet Facility and Hotel. The project location is shown on Figure 1 and a
conceptual site plan is included in Appendix A.

The potential traffic impact of the proposed project was determined by projecting future
traffic volumes, including the peak hour trip generation of the site, and determining the
operating conditions of the study area intersections after development of the proposed
project.
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2.0 EXISTING CONDITIONS

2.1 Roadway Network

The study area for the January 2014 report included the following intersections:

 Erie Boulevard & Maxon Road Extension (signalized)
 Erie Boulevard & Seneca Street (unsignalized)
 Erie Boulevard & Maxon Road (unsignalized)
 Erie Boulevard & Nott Street (signalized)
 Erie Boulevard & N. Jay Street (unsignalized)
 Nott Street & Maxon Road (signalized)
 Front Street & Green Street/N. Ferry Street (all-way stop)
 Front Street & Mohawk Harbor Driveway (unsignalized)

With the removal of the Movie/TV Studio and the addition of the Casino, the potential traffic
impacts may extend beyond the intersections above such that the following locations are
included in this Casino Alternate:

 Freemans Bridge Road & Maple Avenue
 Freemans Bridge Road & Sunnyside Road
 Erie Boulevard & Union Street
 Erie Boulevard & Liberty Street
 Erie Boulevard & State Street
 State Street & Broadway
 State Street & Washington Avenue

It is noted that the intersections along Erie Boulevard and at Sunnyside Road were
included in the original traffic study of January 2010, then known as Alco Development, by
CHA.

Vehicular access to the site will be provided regionally by Interstate 90 and Interstate I-
890, NY Routes 5, 7, 50, and 911F (Erie Boulevard/Freemans Bridge Road), and
numerous local streets such as Broadway, Nott Street, Maxon Road Extension, Union
Street, and Front Street. Access will also be provided by passenger rail at the nearby
Amtrak station at Liberty Street, interstate bus at Church Street, and local bus service via
CDTA along the highly traveled corridor of Route 5 (State Street.)

Additional access will be provided from the regional Mohawk Hudson multi-use trail as well
as a new marina to be constructed on the adjoining Mohawk River.

A number of network improvements have been recently made, are currently being, and are
in the plans to be made in the near future. These include the upgrade of bus transit
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facilities, bus routing, and express bus service along Route 5; reconstruction of Erie
Boulevard from I-890 to Union Street; design of reconstruction of the Amtrak rail station on
Liberty Street, and roadway improvements to the intersection of Erie Boulevard and Nott
Street to address safety and capacity issues.

2.2 Existing Traffic Volumes

Existing traffic volumes were shown in the January 2010 study and the January 2014 study
with the exception of Freemans Bridge Road & Maple Avenue, State Street & Broadway,
and State Street & Washington Avenue. For these three intersections, traffic count data
was collected in May 2014 for the weekday AM and PM peak hours and the counts are
included in Appendix B.

In addition, counts were collected for the intersections along Erie Boulevard to compare
against those in the January 2010 study. Further, counts were collected for the Saturday
morning and afternoon periods at Erie Boulevard & Nott Street to compare Saturday
volumes against the weekday AM and PM peaks.

The results of the comparisons of the additional counts indicates that the volumes along
Eire Boulevard in the January 2010 study are consistent and slightly higher than those
collected in May 2014; therefore, the 2010 volumes were used to develop the 2016 No-
build and Build volumes in this Casino Alternate.

Also, the data shows that the weekday PM peak hour volumes are higher than the
weekday AM peak hour by 25%, and are double the volume of the Saturday PM peak
hour. Therefore, traffic volumes for this Casino Alternate are shown for the weekday PM
peak hour, and the weekday PM peak hour is considered the critical peak hour for
analysis.

Pedestrian facilities and transit services are provided within the study area and they were
presented in the January 2014 report.
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3.0 FUTURE CONDITIONS

3.1 2016 No-Build Condition

The full build-out of the site, for purposes of this report, is assumed to be completed by the
end of 2016, which is sooner than 2023 build-out year presented in the January 2014
study. To evaluate the traffic impacts of the project in the context of background conditions
in this future year, No-Build condition traffic volumes were developed for this future year of
2016. Based on information obtained from the Capital District Transportation Committee
(CDTC), there is not expected to be significant background vehicular traffic growth in the
project study area. To make a conservative estimate of the future traffic volumes without
the site development, a growth rate of 0.25% per year was applied to the 2010 and 2013
existing volumes shown in the January 2010 and January 2014 studies. Discussions with
the City indicated that no projects within the study area are in the process of
review/approval.

The 2016 No-Build weekday PM peak hour traffic volumes are shown on Figures 2A and
2B.

3.2 Trip Generation

To evaluate the future impacts of the proposed Mohawk Harbor site on the transportation
system, an estimate of the trip generating potential of the site was calculated. Trip
Generation, 9th Edition published by the Institute of Transportation Engineers (ITE) is an
industry-standard resource for estimating the traffic generated by various types of land
uses. The data provided in Trip Generation was used to estimate the site generated trips
for the following proposed mix of land-uses for the weekday AM and PM peak hours:

 304 Residential Apartment Units
 70 Condominium Units
 124 Room Hotel
 130,000 square feet (SF) of Retail Space
 60,000 SF of General Office Space
 160,000 SF Casino
 450 Seat Banquet Facility
 185 Room Hotel
 72,000 SF of Light Industrial Use

Trip generation for the Casino was estimated based on visitors to a similar facility in Des
Plaines, Illinois. According to the Illinois Gaming Board report, the Des Plaines facility had
3.969 million visitors in 2012. A market analysis prepared by The Innovation Group, the
premier provider of consulting services for the gaming, entertainment, and hospitality
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industries, estimates that the Schenectady casino will attract 2.780 million visitors in the
stabilized third year. Therefore, it is anticipated that the Schenectady site will attract
visitors at a rate of 70% of Des Plaines. Using traffic count data collected by KLOA, Inc., a
premier traffic and transportation planning and engineering firm, on an hourly basis for a
one-week period in 2012 at the Des Plaines site of vehicles entering and exiting, and the
70% ratio noted above, it is estimated that the Schenectady Casino will generate 674 total
trips for the weekday PM peak hour.

It is noted that the Des Plaines casino is one of the busiest casinos in the country. As
such, the casino is capacity-constrained and the PM peak hour is actually spread out over
a several-hour period as visitors are forced to arrive earlier and later, from about 5:00 to
8:00 p.m. Because of this, the traffic counts at the Des Plaines casino are higher at 5:00
p.m., as a percentage of traffic for the entire day, than would normally be expected for a
new casino at Schenectady.  Therefore, by using the traffic data from the Des Plaines
casino at 5:00 p.m., the trip generation of 674 trips for Schenectady can be considered
conservative.

For the banquet facility of 450 seats, it was assumed that an event would not coincide with
the PM peak hour of 4:30 – 5:50, but would most likely begin later. However, it was
assumed that some people would arrive early, 20%, and would arrive at a vehicle
occupancy rate of 1.5 persons per vehicle for total of 60 trips. Minimal traffic during the AM
peak hour was assumed to consist of only a cleaning staff.

The 124-room hotel on the northern part of the Mohawk Harbor project will be similar to a
hotel with additional amenities such as meeting rooms, room service, restaurants, etc.
while the 185-room hotel associated with the casino will not have those amenities, other
than a small meeting room, similar to the limited services at an all-suites hotel.

As this is an integrated mixed-use site, some of the trips generated by the site will remain
on-site, such as trips between the residential, office, and retail uses. The amount of these
“internal capture” trips were estimated from data and methods recommended in the ITE
Trip Generation Handbook. Based on this data, it is estimated that the percentage of the
total residential, office, and retail trips that will be internal to the site is 9% during the AM
peak hour and 17% during the PM peak hour. The calculations of internal trips are
provided in Appendix C. No internal trip credit was taken for the Casino.

The traffic data provided in Trip Generation is based primarily on case studies of land
development in suburban locations. Because of the urban context of the project site the
estimated trip generation of the site was also adjusted to account for other urban travel
modes such as transit, walking and bicycling. To account for these urban travel mode
characteristics, the external site generated vehicle trips, excluding the Light Industrial trips,
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were reduced by a multi-modal credit of 10% to reflect the amount of new vehicle trips
arriving by alternative modes. The estimated site generated trips are summarized in Table
3.1 below.

Table 3.1
Peak Hour Site Generated Trips

Land Use
AM Peak Hour PM Peak Hour

Enter Exit Total Enter Exit Total

Apartments (ITE LUC 220): 304 Units 25 116 141 84 40 124

Condominiums (ITE LUC 230): 70 Units 6 27 33 19 9 28

Hotel (ITE LUC 310): 124 Rooms 39 27 66 38 36 74

Retail (ITE LUC 820): 130,000 SF 101 61 162 305 318 623

Office (ITE LUC 710): 60,000 SF 108 12 120 17 112 129

Casino: 160,000 SF 69 69 138 357 317 674

Banquet Facility: 450 Seats 10 10 20 57 3 60

Hotel (ITE LUC 311): 185 Rooms 37 32 69 34 40 74

Subtotal 395 354 749 911 875 1,786

Multi-modal Adjustment -40 -35 -75 -91 -87 -178

Light-Industrial (ITE LUC 110): 72,000 SF 58 8 66 9 61 70

Total Net Vehicle Trip Generation 413 327 740 829 849 1,678

3.3 Trip Distribution

Trip distribution patterns were estimated from existing peak hour traffic patterns in the
vicinity of the site and considering the relationship of the project site to area population and
activity centers. Trip distributions for the Casino and related uses were calculated based
on a zip code analysis and surrounding populations. Given that the there are two distinct
areas of redevelopment at the site, namely, the casino and the non-casino land uses, the
trip distributions percentages are slightly different on the perimeter of the study area and
are more pronounced at the entrances to the site. The trip distribution percentages for
entering and exiting from the site are shown on Figures 3A, 3B, 3C and 4A, 4B, 4C.

Based on these trip distribution patterns, the site generated trips were assigned to the
study area intersections. Figures 5A, 5B and 6A, 6B illustrate the estimated Mohawk
Harbor site traffic assignment to the study intersections for the PM peak hour.
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3.4 2016 Build Condition

As presented in the January 2014 study, Maxon Road will be modified to allow two-way
traffic flow at Erie Boulevard and this is accounted for in the distributions. The traffic
diversions for this network change are shown on Figure 7.

The site-generated trips for the Mohawk Harbor site were combined with the 2016 No-
Build traffic volumes and the network diversions to obtain the 2016 Build traffic volumes for
the weekday PM peak hour. These Build condition volumes are presented on Figures 8A
and 8B.
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4.0 ANALYSIS

4.1 Sight Distance Evaluation

A sight distance evaluation was completed at the proposed site driveway intersection on
Erie Boulevard opposite Maxon Road. The available intersection sight distances were
measured from the perspective of a driver exiting the project site looking left and right
along Erie Boulevard. In addition, the intersection sight distance looking straight for
vehicles traveling northbound on Erie Boulevard making a left-turn onto the project site
was also measured. The speed limit on Erie Boulevard is 40 mph so the sight distances
measured in the field were compared to the guidelines presented by AASHTO in A Policy
on Geometric Design of Highways and Streets, 2011, for a 45-mph, multi-lane roadway.
The sight distance evaluation is summarized in Table 4.1. The 45 mph speed used in the
analysis is appropriate based on running speed trial runs to determine free-flow speed.

Table 4.1 – Sight Distance Summary

Intersection

Intersection Sight Distance (feet) Stopping Sight
Distance (feet)

Right-Turn
from Site

Drwy
(Looking Left)

Left-Turn from
Site Drwy

Left-Turn from
Erie Blvd
(Looking
Straight)

Erie Blvd
SouthboundLooking

Left
Looking

Right

Erie Blvd/Site Drwy Available 500 500 950 575 400
Recommended 430 565 565 400 360

The results of the analysis indicate that the measured intersection sight distances at the
Erie Boulevard /Alco Site Driveway intersection exceed the AASHTO recommended sight
distances except for the left-turn movement exiting the site when looking left (i.e., to the
north), which is just slightly less than the recommended distance. However, this available
sight distance is not critically limited as the minimum stopping sight distance is exceeded
as discussed below. The sight distance restriction looking left beyond 500 feet is the chain
link fence atop the concrete barrier along the west-side of Erie Boulevard. It is noted that
the sight distance measurements take into account removal of overgrown brush at the
proposed driveway location. No other intersection sight distance improvements are
required at the proposed site driveway location.

The stopping sight distance on Erie Boulevard southbound was also measured along the
horizontal curve north of the site driveway from the perspective of a driver being able to
see a vehicle stopped at a proposed traffic signal. The stopping sight distance is measured
from the perspective of a driver approaching a 2-foot object such as the brake lights of
another vehicle. The available stopping sight distance should be of sufficient distance to
allow a driver to stop in an emergency.

The results of the stopping sight distance analysis indicate that the available sight distance
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is more than recommended traveling southbound on Erie Boulevard. The restrictions
preventing a longer sight distance are the horizontal curvature of Erie Boulevard and the
fence atop the concrete barrier.

Further, it is noted that this intersection will operate under traffic signal control and the
intersection sight distance will only be applicable if the signal operates in its emergency
flash mode.

4.2 Signal Warrant Analysis

An analysis was conducted in the January 2014 report for the proposed Erie Boulevard/
Maxon Road/Mohawk Harbor Site Driveway intersection to determine if the traffic volumes
would meet the warrants for the installation of a traffic signal after completion of the
project. The analysis indicated that a traffic signal is warranted at this intersection and will
continue to be warranted for this Casino Alternate. Therefore, it is recommended that this
intersection operate under signal control.

4.3 Capacity Analysis

The operating conditions of transportation facilities are evaluated based on the relationship
of existing or projected traffic volumes to the theoretical capacity of the highway facility.
Various factors affect capacity including traffic volume, travel speed, roadway geometry,
grade, number and width of travel lanes and intersection control. The current standards for
evaluating capacity and operating conditions are contained in the 2010 Highway Capacity
Manual (HCM), published by the Transportation Research Board. The procedures describe
operating conditions in terms of Level of Service (LOS). In general, "A" represents the best
operating condition and "F" represents the worst. Descriptions of LOS and the associated
performance measures set forth in the HCM are provided in Appendix D.

To determine the impact of the proposed project on the operations of the adjacent
intersections, traffic operations were analyzed for the weekday PM peak hour for the
following conditions:

 2016 No-Build Conditions
 2016 Build Conditions

The traffic operations within the study area for these conditions are listed in Table 4.2. The
computation worksheet summaries are provided in Appendix D. The existing traffic
conditions were presented in the January 2010 and January 2014 traffic studies.

As noted in Section 2.2, the data shows that the weekday PM peak hour volumes are
higher than the weekday AM peak hour by 25% and are double the volume for the
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Saturday PM peak hour. Therefore, detailed analysis for this Casino Alternate was
conducted for the weekday PM peak hour, the critical peak hour. For verification, an
analysis for the weekday AM peak hour for two key intersections, Erie Boulevard/Nott
Street and Erie Boulevard/Maxon Road/Mohawk Harbor Drive was conducted and the
results show less delay than the PM peak hour. The results can be found in Appendix D.
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Table 4.2 – Level of Service Summary
Weekday PM Peak Hour

Intersection Approach

C
on

tr
ol 2016

No-
Build

2016
Build

2016
Build

w/
Improve-

ments
Erie Blvd/Maxon Rd Ext S

Erie Blvd NB

Erie Blvd SB

Maxon Rd Ext WB

T
TR
L
TR
L

F (128.4)
F (151.3)
C (34.9)
A (6.0)
F (81.3)

F (197.4)
F (225.1)
C (34.9)
A (6.6)

F (120.0)

F (76.7)
F (96.0)
D (41.5)
A (4.2)

D (47.9)
Overall F (96.8) F (141.3) E (59.0)

Erie Blvd/Seneca St U
Erie Blvd SB

Seneca St WB
L
LR

C (23.2)
F (77.6)

D (32.5)
F (156.9)

D (32.5)
F (86.1)

Erie Blvd/Maxon Rd U
Maxon Rd R D (31.9)

Erie Blvd/Maxon Rd/Harbor Dr S
Erie Blvd NB

Erie Blvd SB

Alco Dr EB

Maxon Rd WB

L
T
TR
L
T
TR
L
TR
LT
R

C (20.6)
D (47.5)
D (47.3)
D (51.1)
C (24.1)
C (24.2)
D (43.2)
D (37.3)
D (51.9)
D (49.6)

Overall D (38.8)
Erie Blvd/Nott St R

Erie Blvd NB

Erie Blvd SB

Nott St EB
Nott St WB

LT
TR
LT
TR
LTR
L
TR/LT
/R

A (7.4)
A (6.7)
A (8.4)
A (5.1)

B (10.2)
C (16.7)
B (10.2)

---

B (10.7)
A (8.4)
A (8.8)
A (6.8)

C (15.3)
D (31.4)
F (74.5)

---

B (10.7)
A (8.4)
A (9.1)
A (7.1)
B (12.9)
C (15.3)
B (12.4)
B (11.8)

Overall A (8.4) C (19.9) B (10.1)
Erie Blvd/N Jay St U

Erie Blvd SB
N Jay St WB

L
R

B (12.5)
C (18.0)

C (17.6)
D (33.5)

Nott St/Maxon Rd S
Maxon Rd NB
Maxon Rd SB

Nott St EB

Nott St WB

LTR
LT/L
R/TR
L
TR
LTR/LT

D (39.9)
D (43.6)
C (25.1)
B (16.8)
A (3.2)

B (19.4)

D (38.1)
F (402.2)
C (35.0)
D (39.5)
A (7.4)

E (64.0)

B (16.1)
C (24.4)
B (16.7)
C (25.7)
A (8.0)

C (20.0)
Overall B (16.0) F (109.4) B (17.9)

Front St/Harbor Dr U
Front St WB
Front St NB

L
LR

A (8.3)
C (21.8)

Front St/N Ferry St/Green St AS
N Ferry St NB
N Ferry St SB

Front St EB
Front St WB

LTR
LR
LT
LTR

A (7.2)
A (7.4)
A (7.6)
A (7.7)

A (7.4)
A (7.6)
A (7.9)
A (8.1)
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Table 4.2 – Level of Service Summary
Weekday PM Peak Hour

(continued)

Intersection Approach

C
on

tr
ol 2016

No-
Build

2016
Build

2016
Build

w/
Improve-

ments
Freemans Br Rd/Maple Ave S

FBR NB

FBR SB

Maple Ave WB

T
R
L
T
LR

B (11.6)
F (42.8)
A (9.5)
A (4.7)

C (23.6)

B (13.0)
F (64.6)
B (11.2)
A (5.1)

C (22.3)

B (11.7)
F (42.6)
B (11.5)
A (4.9)

C (26.2)
Overall C (21.9) C (28.5) C (21.7)

Freemans Br Rd/Sunnyside Rd S
FBR NB

FBR SB

Sunnyside Rd EB

Driveway WB

L
T
TR
L
T
TR
L
TR
LTR

B (15.0)
C (25.4)
C (24.9)
C (29.7)
B (18.0)
B (18.0)
D (39.8)
C (25.5)
C (23.4)

C (26.8)
F (44.1)
D (43.5)
D (37.9)
C (22.6)
C (22.7)
D (44.4)
C (26.1)
C (23.4)

C (22.8)
C (30.5)
C (29.9)
D (39.2)
B (19.0)
B (19.1)
D (45.3)
C (33.0)
D (42.1)

Overall C (23.3) D (35.9) C (27.3)
Erie Blvd/Union St S

Erie Blvd NB

Erie Blvd SB

Union St EB

Union ST WB

L
T
TR
L
T
TR
L
TR
L
TR

A (6.3)
A (2.2)
A (2.3)

B (12.3)
B (10.6)
B (10.6)
D (42.2)
C (27.4)
D (37.0)
E (74.0)

B (11.4)
A (2.5)
A (2.7)

B (16.8)
B (14.2)
B (14.4)
D (54.7)
C (27.4)
D (37.0)
F (119.9)

B (17.8)
A (4.2)
A (4.8)

C (21.8)
C (21.1)
C (21.6)
D (41.2)
C (23.6)
C (29.7)
D (47.7)

Overall B (14.0) B (19.6) B (17.2)
Erie Blvd/Liberty St S

Erie Blvd NB

Erie Blvd SB

Liberty St EB

Liberty St WB

L
T
TR
L
T
TR
L
TR
L
T

A (6.3)
A (4.5)
A (4.5)
A (8.1)
A (3.1)
A (3.0)

C (32.3)
C (28.9)
C (33.0)
C (29.0)

A (6.5)
A (5.5)
A (6.0)
A (9.6)
A (4.4)
A (4.5)

C (32.3)
C (28.9)
C (33.0)
C (29.0)

A (6.8)
B (12.4)
B (13.7)
A (9.8)
A (5.0)
A (5.2)

C (29.4)
C (26.3)
C (30.0)
C (26.4)

Overall A (6.7) A (7.6) B (10.8)
Erie Blvd/State St S

Erie Blvd NB

Erie Blvd SB
State St EB

State St WB

T
R
TR
L
TR
L
T
R

B (14.7)
A (4.4)

B (12.7)
F (169.6)
D (38.6)
F (110.1)
E (56.6)
F (89.4)

B (15.3)
A (4.4)

C (31.5)
F (376.1)
D (38.6)
F (110.1)
E (56.6)
F (137.5)

B (17.6)
A (3.9)

D (43.7)
F (155.3)
D (38.0)
E (55.5)
E (75.0)
C (25.2)

Overall C (32.7) E (56.5) D (41.8)
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Table 4.2 – Level of Service Summary
Weekday PM Peak Hour

(continued)

Intersection Approach

C
on

tr
ol 2016

No-
Build

2016
Build

2016
Build

w/
Improve-

ments
State St/Broadway S

Broadway NB

Broadway SB
State St EB

State St WB

L
R
LTR
T
R
L
TR

D (45.1)
B (11.8)
D (36.5)
D (52.2)
A (4.3)

C (29.5)
D (47.7)

D (53.1)
B (11.8)
D (36.5)
D (52.2)
A (4.3)

C (29.5)
D (47.7)

Overall D (40.6) D (42.9)
State St/Washington Ave S

Wash Ave NB

State St EB

State St WB

L
LT
R
T
R
L
TR

D (40.7)
D (38.5)
A (2.0)

D (40.9)
A (0.7)

D (42.4)
B (17.7)

D (54.0)
D (51.7)
A (1.9)

D (41.4)
A (4.1)

D (44.3)
B (17.5)

Overall C (26.2) C (33.1)

Key: X (Y.Y) = Level of Service (Delay, seconds per vehicle).
S = Signalized intersection; U = Unsignalized intersection; AS = All-way Stop; R = Roundabout
NB, SB, WB, EB = Northbound, Southbound, Westbound, Eastbound intersection approaches.
LTR = Left-turn, thru, and/or right-turn movements.

The following observations are evident from this analysis:

 Erie Boulevard/Maxon Road Extension – During the No-Build and Build
conditions, the overall intersection LOS is F in the PM peak hour with LOS F
delays increasing. However, restriping the westbound Maxon Road Extension
exclusive right-turn lane to a shared left-turn/right-turn lane to provide two left-turn
lanes will significantly reduce intersection delays. Also included is widening the
westbound approach for a short slip lane for right-turn traffic. The overall
intersection LOS improves from F to E. Figure 9 shows a concept plan for this
intersection. No additional right-of-way is needed.

 Erie Boulevard/Seneca Street – The Seneca Street westbound approach operates
at LOS F for all conditions. This is the result of left-turns waiting to enter Erie
Boulevard southbound. This left-turn movement is restricted weekdays during the
afternoon from 3 – 6 p.m. but field observations and traffic counts show that this
movement still occurs. Enhanced enforcement during the PM peak hour will
improve the operating conditions on this approach.
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 Erie Boulevard/Maxon Road/Mohawk Harbor Drive – This intersection is restricted
to Maxon Road westbound right-turns only. This movement operates at LOS D in
the PM peak hour.

The construction of a full access roadway to the Mohawk Harbor site directly from
Erie Boulevard opposite Maxon Road is recommended to facilitate on-site traffic
circulation and to better distribute traffic to the adjacent street network. It will also
create a second driveway to the site for emergency access. The location of the
site driveway opposite Maxon Road is the approximate mid-point between the
signalized intersections of Erie Boulevard/Nott Street and Erie Boulevard/ Maxon
Road Extension and it would create uniform spacing between signalized
intersections. This access would also reduce the traffic load from the site through
the Erie Boulevard/Nott Street intersection.

It is noted that the highway right-of-way in this area was acquired “Without
Access” by New York State when the current Erie Boulevard was constructed.
This right-of-way condition will involve agency approvals from both NYSDOT and
FHWA for allowing a break-in-access for the Mohawk Harbor driveway.

This new intersection will also be signalized. A signalized intersection at this
location will allow two-way vehicular and pedestrian connectivity between the
College Park/Peek Street neighborhood, and the mixed uses of the Mohawk
Harbor site. Figure 10 shows a concept plan for this intersection. With this
concept, the intersection operates at LOS D for the PM peak hour.

 Erie Boulevard/Nott Street – A separate intersection improvement project is
currently underway by the City of Schenectady (NYSDOT PIN 1758.00) to
address long-term operations and safety considerations. The preferred
improvement, which has been approved by NYSDOT, is to construct a
roundabout. This option will significantly improve the operating and safety
conditions of the entire intersection resulting in an overall LOS A for the 2016 No-
build PM peak hour. This project is in the Design Approval stage with approval
expected by the end of July 2014.

With the project the westbound approach of Nott Street to the roundabout will
operate at LOS F and a C for the overall intersection. To mitigate this impact, an
additional lane on Nott Street for the westbound approach is needed. Figure 11
shows a concept of the roundabout. The LOS with this mitigation is B with an
increase of about two seconds from No-build conditions.

 Erie Boulevard/N. Jay Street – With the construction of a roundabout at Erie
Boulevard/Nott Street, the N. Jay Street approach will be restricted to right-turns
only. The LOS for this movement will be a D for the PM peak hour.
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 Nott Street/Maxon Road – This intersection operates at LOS B for No-build
conditions during the PM peak hour and will operate at LOS F for Build conditions.
It is recommended that the Maxon Road southbound approach be restriped for an
exclusive left-turn lane and a shared thru/right-turn lane. The LOS improves to a
B. No roadway widening is needed.

 Nott Street/Front Street/Mohawk Harbor Drive – It is recommended that the Front
Street approach be controlled with a Stop sign with the project. This intersection
will operate with LOS A for Nott Street left-turns and LOS C for the Front Street
approach. No mitigation is recommended.

 Front Street/Green Street/N. Ferry Street – This intersection currently operates at
an overall LOS A during the PM peak hour and will continue to operate at this
level of service through the 2016 Build condition with no significant changes in
delays. No mitigation is recommended.

 Freemans Bridge Road/Maple Avenue – This intersection operates at LOS C for
the PM peak hour with a LOS F for the northbound right-turn lane. Delays
increase further for this movement under Build conditions. Retiming the signal will
reduce delays to No-build conditions. No further mitigation is recommended.

 Freemans Bridge Road/Sunnyside Road – This intersection operates at LOS C for
the PM peak hour. With the project, the northbound through movement will be
LOS F. Providing a separate left-turn phase for the eastbound Sunnyside Road
approach will free up green time for the northbound movement. With this
mitigation, the LOS will be C.

 Erie Boulevard/Union Street – This intersection is part of the City’s reconstruction
project of Erie Boulevard and its signal will be interconnected with that at Liberty
Street and State Street. It is anticipated that the intersection will operate at LOS B
for No-build conditions with coordination green time heavily favoring the
northbound and southbound movements of Erie Boulevard. With the project, the
increases in delay to the Union Street westbound through/right-turn lane results in
LOS F. Providing more green time to the side streets will improve this movement
to D while at the same time still providing good coordination timing for the Erie
Boulevard movements.

 Erie Boulevard/Liberty Street – This intersection will operate at LOS A for the PM
peak hour for the No-build and Build conditions. With more green time provided to
the side streets as recommended for at Union Street, the LOS will be a B with an
increase in delay of less than three seconds.
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 Erie Boulevard/State Street – This intersection operates at LOS C for No-build
conditions and LOS E for Build conditions, although there are several movements
that operate at LOS E and F. The exclusive pedestrian phase, when no vehicular
movements occur, and No Turn On Red (NTOR) restrictions on all approaches
significantly reduce the capacity of the intersection. To improve the LOS for the
Build conditions, signal timing changes were noted above to give more green time
to the side street, namely State Street at this intersection.

In addition, replacing the full-time NTOR for the State Street westbound approach
with an LED blankout sign for NTOR only during the pedestrian phase is
recommended. This will increase the capacity of the westbound right-turn lane
such that the LOS will be improved from F in the No-build condition to C in the
Build condition. This operation will be similar to that at State Street/Washington
Avenue.

 State Street/Broadway – This intersection will operate at LOS D for the No-build
and Build conditions. No mitigation is recommended.

 State Street/Washington Avenue – This intersection will operate at LOS C for the
No-build and Build conditions. No mitigation is recommended.

In addition to the intersection improvements, it is recommended that the developer work
with appropriate governmental jurisdictions to develop an effective way-finding system to
locate the project for visitors.

4.4 Pedestrian & Bicycle Activity

The Mohawk Harbor project is a multi-use project that will be inviting to the non-auto user.
The layout of the development will be arranged so that complementary land uses are
located within close proximity to each other to promote walking and bicycle use, and the
Mohawk Hudson Bike Trail will be routed through the site. To encourage pedestrian trips
between the site and Union College, adjacent residential/business areas, and downtown
uses along State Street, pedestrian signals and crosswalks will be included with
intersection improvements. Further, the construction of a roundabout at Erie Boulevard
and Nott Street will reduce crossing distances for pedestrians while speeds of vehicles on
Erie Boulevard will decrease to negotiate the roundabout.

The Pedestrian Generator Checklist provided in the NYSDOT Highway Design Manual,
which is required for Highway Work Permit projects, has been completed and is included in
Appendix E. The checklist shows “Yes” answers to several questions which is an indication
of a potential need to accommodate pedestrians. As noted above, improvements to
intersections will include pedestrian amenities such as crosswalks and signals where
appropriate.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of this Traffic Impact Study Casino Alternate completed for the
proposed Mohawk Harbor project, the following conclusions and recommendations are
offered:

1. The proposed Mohawk Harbor development includes an urban mixed-use
development consisting of residential, office, retail, light-industrial, and Casino with
a Banquet facility and a hotel. For purposes of this report, construction of the project
is assumed to be complete by the end of 2016.

2. It is estimated that this site will generate approximately 740 new vehicular trips
during the AM peak hour and 1,678 new vehicular trips during the PM peak hour,
after considerations of internal trips between uses and trips by other modes (transit,
pedestrian, bicycle).

3. The level of service analysis indicates that restriping the Maxon Road Extension
approach and widening for a short right-turn lane will mitigate the project’s traffic
impacts at the intersection of Erie Boulevard/Maxon Road Extension, and the LOS
will be an E which is an improvement from F conditions for No-build conditions.

4. The site driveway intersection on Erie Boulevard is expected to operate at an
overall LOS D for the PM peak hour. It is recommended that the site driveway be
signalized and constructed opposite Maxon Road for uniform spacing between
signalized intersections along the corridor. It is also recommended that the Maxon
Road turning restrictions be removed to allow all movements through the
intersection.

5. The intersection improvement needed at the proposed Erie Boulevard/Nott Street
roundabout to mitigate the project’s traffic impacts is a third westbound lane on the
Nott Street approach. With this additional lane the intersection LOS will be B with all
movements at LOS C or better.

6. For the intersection of Nott Street/Maxon Road, restriping the Maxon Road
southbound two-lane approach from a left/thru, right-turn lane configuration to a left-
turn, thru/right-turn lane will mitigate the project’s impacts, resulting in a LOS B.

7. For the intersections of Union Street, Liberty Street, and State Street along Erie
Boulevard, signal timing modifications will mitigate the project’s impacts. At State
Street, it is also recommended to remove the full-time NTOR restriction for the
westbound State Street right-turn with a NTOR restriction during the exclusive
pedestrian phase. The intersection LOS will be D.
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8. Work with appropriate governmental jurisdictions to develop an effective way-finding
system.

The proposed Mohawk Harbor project, with the Casino Alternate, will have traffic impacts
to the study area intersections; however, increases in delays will be minimized with the
improvements noted above and in some cases, operating conditions will be better than
those without the project.

The January 2010 study evaluated a land use scenario that consisted of 1,215 trips for the
weekday PM peak hour. The January 2014 study evaluated a land use scenario that
consisted of 1,350 trips for the weekday PM peak hour. This study, the Casino Alternate,
evaluated a land use scenario that consisted of 1,678 trips for the weekday PM peak hour.
This reflects a more accurate representation of the program and the number of trips for the
northern part of the project at 951 trips, while the Casino, Banquet facility, and 185-room
hotel will generate 727 trips. It is noted that the improvements recommended in each study
are consistent with each other with only slight modifications.
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Traffic: Performance Measures

Introduction

The HCM 2010 Highway Capacity Manual1 and the Synchro 8 Software2 procedures
document the methodology used for modeling levels of service, average vehicle delay, and
volume -to-capacity ratios at both signalized and unsignalized intersections. Level of service
is a measure of the operational quality of an intersection; level of service A is the highest,
most efficient level, and level of service F is the lowest level. The operational quality of an
intersection for the automobile mode is based on the average amount of time a vehicle is
delayed. Levels of service are examined by 'lane group', the set of lanes allowing common
movement(s) on an approach. Approaches to intersections are assigned primary directions
for clarity as depicted on the traffic volume figures. 

The Synchro 8 Software modeled results are applied to peak hour periods only. During off
peak periods, which is the majority of the time, drivers typically will find operations better than
the modeled peak hour results. During peak periods the experience of individual drivers can
vary, because the model calculates average delay.

Level of Service Criteria Signalized Intersections

When analyzing activity at signalized intersections, an understanding of the definition of level
of service for the Automobile mode is essential:

Automobile Mode

Level of service can be characterized for the entire intersection, each intersection approach,
and each lane group. Control delay alone is used to characterize level of service for the entire
intersection or an approach. Control delay and volume-to-capacity ratio are used to
characterize level of service for a lane group. Delay quantifies the increase in travel time due
to traffic signal control. It is also a surrogate measure to driver discomfort and fuel
consumption. The volume-to-capacity ratio quantifies the degree to which a phase’s capacity
is utilized by a lane group. The following paragraphs describe each level of service.

Level of service A describes operations with a control delay of 10 seconds per vehicle or less
and a volume-to-capacity ratio no greater than 1.0. This level is typically assigned when the
volume-to-capacity ratio is low and either progression is exceptionally favorable or the cycle
length is very short. If it is due to favorable progression, most vehicles arrive during the green
indication and travel through the intersection without stopping.

Level of service B describes operations with control delay between 10 and 20 seconds per
vehicle and a volume-to-capacity ratio no greater than 1.0. This level is typically assigned
when the volume-to-capacity ratio is low and either progression is highly favorable or the cycle
length is short. More vehicles stop than with Level of service A.

Level of service C describes operations with control delay between 20 and 35 seconds per
vehicle and a volume-to-capacity ratio no greater than 1.0. This level is typically assigned
when progression is favorable or the cycle length is moderate. Individual cycle failures (i.e.,
one or more queued vehicles are not able to depart as a result of depart as a result of
insufficient capacity during the cycle) may begin to appear at this level. The number of

 

2 Synchro 8, Computer software, Trafficware, Sugar Land, Texas, 2011, revised 2012.

1 Transportation Research Board of the National Academies, HCM 2010 Highway Capacity Manual, Washington
D.C., 2010.



vehicles stopping is significant, although many vehicles still pass through the intersection
without stopping.

Level of service D describes operations with control delay between 35 and 55 seconds per
vehicle and a volume-to-capacity ratio no greater than 1.0. This level is typically assigned
when the volume-to-capacity ratio is higher and either progression is ineffective or the cycle
length is long. Many vehicles stop and individual cycle failures are noticeable.

Level of service E describes operations with control delay between 55 and 80 seconds per
vehicle and a volume-to-capacity ratio no greater than 1.0. This level is typically assigned
when the volume-to-capacity ratio is high, progression is unfavorable, and the cycle length is
long. Individual cycle failures are frequent.

Level of service F describes operations with control delay exceeding 80 seconds per vehicle
or a volume-to-capacity ratio greater than 1.0. This level is typically assigned when the
volume-to-capacity ratio is very high, progression is very poor, and the cycle length is long.
Most cycles fail to clear the queue.

A lane group can incur a delay less than 80 seconds per vehicle when the volume-to-capacity
ratio exceeds 1.0. This condition typically occurs when the cycle length is short, the signal
progression is favorable, or both. As a result, both the delay and volume-to-capacity ratio are
considered when lane group level of service is established. A ratio of 1.0 or more indicates
that cycle capacity is fully utilized and represents failure from a capacity perspective (just as
delay in excess of 80 seconds per vehicle represents failure from a delay perspective).

Exhibit 18-4 lists the level of service thresholds established for the automobile mode at a
signalized intersection.3

1 From Transportation Research Board of the National Academies, HCM 2010 Highway Capacity
Manual, Washington D.C., Volume 3 page 18-6, Exhibit 18-4, 2010. Abbreviations and mathematical
symbols have been replaced for reader clarity. Table limited to lane groups (lane or group of lanes
sharing a common movement)

FFgreater than 80
FEgreater than 55 and less than or equal to 80
 F  D greater than 35 and less than or equal to 55
FCgreater than 20 and less than or equal to 35
FBgreater than 10 and less than or equal to 20
FAless than or equal to 10

Level of Service Level of Service 

Volume-to-capacity
Ratio greater than  

one

Volume-to-capacity
Ratio less than
 or equal to one

Average Control Delay
(Seconds Per Vehicle)

Signalized Intersections
Level of Service Criteria Automobile Mode For Lane Groups

The New York State Department of Transportation (NYS DOT) generally seeks in urban
areas for a level of service D or better (delay of 55 seconds or less for a signalized
intersection) for all lane groups however: 

 

3 From Transportation Research Board of the National Academies, HCM 2010 Highway Capacity Manual,
Washington D.C., Volume 3 page 18-6, 2010. Abbreviations and mathematical symbols replaced for reader clarity.
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In some cases, it may be necessary to accept level of service E or F on individual
lane groups due to unreasonable costs or impacts associated with improving the level
of service.4

Level of Service Criteria for Two-way STOP-Controlled intersections

The Highway Capacity Manual5 describes the level of service criteria as:

Level of service for two way stop controlled intersections is determined by the computed or
measure control delay. For motor vehicles, level of service is determined for each minor-street
movement (or shared movement) as well as major-street left turns by using criteria given in
Exhibit 19-1 . Level of service is not defined for the intersection as a whole or for the major
street-street approaches for three primary reasons: (a) major-street through vehicles are
assumed to experience zero delay; (b) the disproportionate number of major-street through
vehicles at a typical two way stopped controlled intersection skews the weighted average of
all movements, resulting in a very low overall average delay for all vehicles; and (c) the
resulting low delay can mask important level of service deficiencies for minor movements. As
Exhibit 19-1 notes, level of service is assigned to the movements if the volume-to-capacity
ratio for the movement exceeds 1.0, regardless of the control delay.

The level of service criteria for two-way stop-controlled intersections are somewhat different
from the criteria used in Chapter 18 for signalized intersections, primarily because user
perceptions differ among transportation facility types. the expectation is that a signalized
intersection is designed to carry higher traffic volumes and will present greater delay than
unsignalized intersection. Unsignalized intersections are also associated with more
uncertainty for users, as delays are less predictable than they are at signals, which can
reduce user's delay tolerance.

The Highway Capacity Manual6 includes the following concerning level of service F at
two-way stop-controlled intersection lane groups:

Level of service F occurs when there are not enough gaps of suitable size to allow minor
street vehicles to enter or cross through traffic on the major-street, resulting in long average
control delays (greater than 50 seconds per vehicle). Depending on the demand on the
approach, long queues on the minor approaches may result....

Level of service F may also appear in the form of drivers on the minor street selecting
smaller-than-usual gaps...

Even with a level of service F estimate, most low-volume minor-street approaches would not
meet any of the Manual on Uniform Traffic Control Devices volume or delay warrants for
signalization...

 

6 From Transportation Research Board of the National Academies, HCM 2010 Highway Capacity Manual,
Washington D.C., Volume 3 page 19-40, 2010. Abbreviations and mathematical symbols have been replaced for
reader clarity.

5 From Transportation Research Board of the National Academies, HCM 2010 Highway Capacity Manual,
Washington D.C., Volume 3 page 19-1 and 19-2, 2010. Abbreviations and mathematical symbols have been
replaced for reader clarity.

4 From NYS DOT, Highway Design Manual, Revision 62, April 13, 2011, (page 5-103) with
abbreviations replaced for reader clarity.



In some cases, the delay equations predict delays greater than 50 seconds for miinor -street
movements under very low volumes conditions on the minor street (fewer than 25 vehicles per
hour). On the basis of the first term of the delay equation, the level of service F threshold is
reached with a movement capacity of approximately 85 vehicles per hour or less, regardless
of the minor-street movement volume.

Modified from Transportation Research Board of the National Academies, HCM 2010 Highway Capacity
Manual, Washington D.C., Volume 3 page 19-2, Exhibit 19-1, 2010. Abbreviations and mathematical
symbols have been replaced for reader clarity.
Level of service is not calculated for major street approaches or for the intersection as a whole.
Major Street through vehicles are assumed to experience no delay.

FFgreater than 50
FEgreater than 35 and less than or equal to 50
 F  D greater than 25 and less than or equal to 35
FCgreater than 15 and less than or equal to 25
FBgreater than 10 and less than or equal to 15
FAless than or equal to 10

Level of Service Level of Service 

Volume-to-capacity
Ratio greater than  

one

Volume-to-capacity
Ratio less than
 or equal to one

Average Control Delay
(Seconds Per Vehicle)

Two-Way Stop Controlled (Unsignalized) Intersections
Level of Service Criteria Automobile Mode For Lane Groups
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PEDESTRIAN FACILITY DESIGN 18-6

3/30/06

Exhibit 18-1 Pedestrian Generator Checklist

P.I.N.: Project Location:
PEDESTRIAN GENERATOR CHECKLIST

Note: The term generator  in this document refers to both pedestrian generators (where pedestrians
originate) and destinations (where pedestrians travel to).
A check of  yes  indicates a potential need to accommodate pedestrians and coordination with the Regional
Bicycle and Pedestrian Coordinator is necessary during project scoping.  Answers to the following questions
should be checked with the local municipality to ensure accuracy.
1. Is there an existing or planned sidewalk, trail, or pedestrian-crossing facility?
2. Are there bus stops, transit stations or depots/terminals located in or within 800

m of the project area?
3. Is there more than occasional pedestrian activity?  Evidence of pedestrian

activity may include a worn path.
4. Are there existing or approved plans for generators of pedestrian activity in or

within 800m of the project that promote or have the potential to promote
pedestrian traffic in the project area, such as schools, parks, playgrounds,
places of employment, places of worship, post offices, municipal buildings,
restaurants, shopping centers, or other commercial areas, or shared-use paths?

5. Are there existing or approved plans for seasonal generators of pedestrian
activity in or within 800 m of the project that promote or have the potential to
promote pedestrian traffic in the project area, such as ski resorts, state parks,
camps, amusement parks?

6. Is the project located in a residential area within 800 m of existing or planned
pedestrian generators such as those listed in 4 above?

7. From record plans, were pedestrian facilities removed during a previous highway
reconstruction project?

8. Did a study of secondary impacts indicate that the project promotes or is likely to
promote commercial and/or residential development within the intended life cycle
of the project?

9. Does the community s comprehensive plan call for development of pedestrian
facilities in the area?

10. Based on the ability of students to walk and bicycle to school, would the project
benefit from engineering measures under the Safe-Routes-To-School program?
Eligible infrastructure-related improvements must be within a 3.2 km radius of
the project.

Note: This checklist should be revisited due to a project delay or if site conditions or local planning changes
during the project development process.

Comments:

Regional Bicycle and Pedestrian Coordinator:

Project Designer:

YESU NOB
YESU NOB

YESU NOB

YESU NOB

YESU NOB

YESU NOB

YESU NOB

YESU NOD

YESU NOD

YESU NOD
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Typewriter
X

TRJohnson
Line

TRJohnson
Typewriter
Alco Redevelopment Project

TRJohnson
Typewriter
Erie Boulevard, Schenecatdy

TRJohnson
Typewriter
X

TRJohnson
Typewriter
X

TRJohnson
Typewriter
X
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X
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Typewriter
X
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