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CHAPTER I
INTRODUCTION

This report summarizes the results of a Traffic Impact Study for the proposed
Student Housing for Hudson Valley Community College (HVCC) located in the
northwest quadrant of the Morrison Avenue/Vandenburgh Avenue (US Route 4)
intersection in the City of Troy, Rensselaer County, New York.
approximate 1.74 acre parcel as shown in the aerial image below.

The site is an
A copy of the

proposed Site Layout and Materials Plan dated May 23, 2014 is included in Appendix A.

A.

Planned Project
The proposed project includes the construction of a 330-bed student housing

facility. Access to the site is proposed via the existing full access driveway intersecting
Morrison Avenue and a potential right-out only driveway intersecting Vandenburgh
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Avenue at the site of an existing curb cut. Archaeological constraints on the site may
preclude construction of the driveway to Vandenburgh Avenue; therefore the capacity
analyses contained in Chapter IV include analysis both with and without the
Vandenburgh Avenue driveway. It is anticipated that the project will be open by fall
2015.

B.

Study Area and Methodology
The study area for this analysis includes the Morrison Avenue/Vandenburgh

Avenue intersection.

A sensitivity analysis includes an evaluation of the Morrison

Avenue/NY Route 378/Burden Avenue intersection. The potential traffic impact of the
proposed project was determined by documenting the existing traffic conditions in the
area, projecting future traffic volumes, including adding traffic associated with other
developments in the area, adding 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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CHAPTER II
EXISTING CONDITIONS

A.

B.

Roadways Serving the Site


Morrison Avenue – Morrison Avenue is a local road extending from NY Route
378 in the west to Vandenburgh Avenue (US Route 4) in the east. Adjacent
to the site driveway, Morrison Avenue provides an 11-foot westbound travel
lane, a 17-foot eastbound travel lane, and a 10-foot center two-way left-turn
lane. The roadway is at an approximately nine percent upgrade toward
Vandenburgh Avenue along the site frontage. There is no posted speed limit
on Morrison Avenue therefore the 30-mph City speed limit applies. A
sidewalk extends on the north side of the roadway along the site frontage to
the adjacent Vandenburgh Avenue and along the south side for the entirety of
Morrison Avenue. In the eastbound direction, there is a five ton weight limit
for trucks. In the westbound direction there is a no truck sign.



Vandenburgh Avenue (US Route 4) – Vandenburgh Avenue is designated US
Route 4 in the study area and provides north-south travel from Campbell
Avenue in the north to the Troy City Line in the south at Campus View Drive.
Adjacent to the site, Vandenburgh Avenue transitions from two travel lanes in
each direction near Morrison Avenue to one 15-foot northbound travel lane
and two 11-foot southbound travel lanes near the north end of the site
frontage. There is a five foot wide marked bike lane on the both sides of the
roadway in the study area. A sidewalk is provided on the east side of the
roadway along the site frontage. The posted speed limit on Vandenburgh
Avenue is 30-mph.

Study Area Intersections


Morrison Avenue/Vandenburgh Avenue – This is a four-leg intersection
controlled by an actuated traffic signal. The northbound and southbound
Vandenburgh Avenue approaches each provide a left-turn lane, a through
lane, and a shared through/right-turn lane. The eastbound Morrison Avenue
approach provides a shared left-turn/through lane and two right-turn lanes.
The westbound Taco Bell driveway approach provides a left-turn lane and a
shared through/right-turn lane.
Crosswalks with pedestrian indicators,
pushbuttons, and countdown timers are provided on the southbound,
eastbound, and westbound intersection approaches. The crosswalks connect
the sidewalk network available on both sides of Morrison Avenue, on the east
side of Vandenburgh Avenue north of Morrison Avenue, and on both sides of
the Vandenburgh Avenue south of Morrison Avenue.
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C.

Existing Conditions
Intersection turning movement counts were conducted at the study area

intersection of Morrison Avenue/Vandenburgh Avenue on April 9, 2014 from 7:00 to
9:00 a.m. and 4:00 to 6:00 p.m. Peak one hour traffic volumes were obtained from the
two hour counts conducted in the morning and afternoon periods.

These volumes

represent the existing condition traffic volumes for the weekday AM and PM peak hours
as shown on Figure 2.1 and form the basis for all traffic forecasts. The raw turning
movement count data is included in Appendix B. Automatic traffic recorders (ATRs)
were placed on Morrison Avenue and Vandenburgh Avenue near the site driveways for
a period of several days to collect continuous traffic volume and travel speed data.
The following observations are evident based on the existing traffic volume data:

D.



The weekday morning peak hour occurred from 7:15 to 8:15 a.m. and the
weekday afternoon peak hour occurred from 5:00 to 6:00 p.m.



The two-way traffic volume on Morrison Avenue along the project frontage is
approximately 1,670 vehicles per hour (vph) during the AM peak hour and
1,730 vph during the PM peak hour. The two-way traffic volume on
Vandenburgh Avenue along the project frontage is approximately 710 vph
during the AM peak hour and 940 vph during the PM peak hour.



Heavy vehicles and buses account for a total of 2% of two-way traffic on
Morrison Avenue adjacent to the project site during the AM peak hour and 1%
during the PM peak hour.



Heavy vehicles and buses account for a total of 5% of two-way traffic on
Vandenburgh Avenue adjacent to the project site during the AM peak hour
and 2% during the PM peak hour.

Vehicle Queues
Vehicle queues were documented during both the AM and PM peak hours for

eastbound vehicles on Morrison Avenue and southbound vehicles on Vandenburgh
Avenue at the signalized study area intersection.

The following observations were

noted:


The average queue observed on the southbound Vandenburgh Avenue
approach was 7 vehicles during the AM and PM peak hours. The maximum
vehicle queue observed was 20 vehicles during the AM peak hour and 17
vehicles during the PM peak hour.
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E.

The average queue observed on the eastbound Morrison Avenue approach
was 3 vehicles during both the AM and PM peak hours. The maximum
vehicle queue observed was 9 vehicles during the AM peak hour and 8
vehicles during the PM peak hour. The existing site driveway is located
approximately 400 feet from the eastbound stop bar at the adjacent signalized
intersection allowing space for approximately 16 vehicles to queue prior to
blocking the driveway. The vehicle queue never blocked the site driveway
during the peak hours during the periods of data collection.

Transit
Transit service available in the project vicinity is provided by the Capital District

Transportation Authority (CDTA) on several existing bus lines.

CDTA Route 85 –

Waterford/Troy and CDTA Route 224 – Albany/Troy via Route 4 provide service in the
study area.

CDTA Route 85 provides service seven days a week.

On weekdays

service spans from 5:45 a.m. to 12:00 a.m. with stops approximately every twenty
minutes. CDTA Route 224 provides service on weekdays from 6:00 a.m. till 7:00 p.m.
with stops near the project site every 15 to 30 minutes.

Bus stops are available

adjacent to the proposed project on Morrison Avenue and Vandenburgh Avenue. Both
routes also stop on Vandenburgh Avenue adjacent to Hudson Valley Community
College.

F.

Pedestrian/Bicycle Accommodations and Environment
Sidewalks are provided on both sides of Morrison Avenue along the project

frontage, on the south side for the length of Morrison Avenue, on the east side of
Vandenburgh Avenue north of Morrison Avenue and on both sides of Vandenburgh
Avenue south of Morrison Avenue. Crosswalks, pedestrian pushbuttons, indicators,
and countdown timers are provided on the southbound, eastbound, and westbound
intersection approaches at the adjacent Morrison Avenue/Vandenburgh Avenue
intersection.

As shown on the site plan, the proposed project includes sidewalks

connecting between the student housing and the existing sidewalk network. At the
signalized Vandenburgh Avenue/North Drive intersection which provides direct access
to the HVCC campus, pedestrian pushbuttons, indicators, and countdown timers are
provided on all intersection approaches except the eastbound SEFCU driveway
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approach where only a crosswalk is provided. There is also a bicycle lane on both
sides of Vandenburgh Avenue through the study area.

G.

Accident History
Accident data was requested from NYSDOT to determine accident trends at the

Morrison Avenue/Vandenburgh Avenue intersection. Accident summaries and details
were provided by the NYSDOT Safety and Information Management System for the
latest three years of available data from the period between August 1, 2010 and July 31,
2013. Table 2.1 summarizes the accident history at the study area intersection.

Table 2.1 – Summary of Intersection Accidents
Intersection
Morrison Avenue/
Vandenburgh Avenue
1

NonReportable1

Property
Damage
Only

Injury

Fatality

Total

4

18

17

0

39

A non-reportable accident indicates no personal injuries occurred and property damages totaled less than $1,000.

The data shows that there were 39 accidents at the study intersection. Of the 39
accidents, three were pedestrian collisions involving injury. There was one additional
pedestrian injury collision located on Vandenburgh Avenue 30 meters south of Morrison
Avenue due to pedestrian error/confusion.

The four pedestrian accidents occurred

while the pedestrian was on Vandenburgh Avenue; two were due to the drivers
obstructed view and two were due to pedestrian confusion.
A majority of the vehicle accidents occurring at the study intersection involved
right angle collisions due to failure to yield and disregarding the traffic control device.
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CHAPTER III
TRAFFIC FORECASTS

To evaluate the impact of the proposed project, traffic projections were prepared
for 2015, the expected year of site development and operation.

A.

2015 No-Build Traffic Volumes
No-Build traffic volumes include trips associated with other development projects

in the study area and a background growth rate. Information provided by the City of
Troy indicates that there are no other projects within the study are that will affect traffic
volumes in the study are prior to project completion.

Historical traffic volume data

published by the New York State Department of Transportation (NYSDOT) indicates
that traffic volumes in the study area are increasing by less than 1% per year; therefore,
a background growth rate of 0.5% was applied to the 2014 existing traffic volumes to
develop the 2015 No-Build traffic volumes. These volumes, illustrated on Figure 3.1,
represent future traffic conditions in the study area without construction of the proposed
project.

B.

Trip Generation
Trip generation determines the quantity of traffic expected to travel to/from the

project site. The Institute of Transportation Engineers (ITE) Trip Generation, 9th edition,
provides trip generation data for various land uses based on studies of similar existing
developments located across the country and is the industry standard for determining
trip generation for proposed land uses. However, Trip Generation does not contain data
for off campus student housing. Therefore, data collected at a similar student housing
facility for Schenectady County Community College (SCCC) was utilized in this study.
The SCCC data identified an AM peak hour trip generation rate of 0.093 vehicle trips
per bed and a PM peak hour trip generation rate of 0.139 vehicle trips per bed. Table
3.1 summarizes the trip generation estimate for the proposed 330-bed student housing
facility.
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Table 3.1 – Trip Generation Summary
Land Use
Student Housing

Size
330 beds

AM Peak Hour

PM Peak Hour

Enter

Exit

Total

Enter

Exit

Total

14

17

31

20

26

46

Table 3.1 shows that the proposed HVCC Student Housing is expected to
generate approximately 31 new vehicle trips during the AM peak hour and 46 new
vehicle trips during the PM peak hour.
It is noted that the existing building was previously occupied by a number of uses
including offices for HVCC (Finance, Registrar, Admissions, President's Office, etc.),
classrooms for the Law Enforcement Academy, Respiratory Therapy/Paramedics,
Communications, and Food Service Program, as well as a daycare center and church
congregation. It is estimated that between 200 and 250 people worked at the existing
building in its latest use by HVCC. Information published by ITE for General Office
Building (land use code 710) shows that a 100,000 square foot (SF) office building with
approximately 250 employees generates between 120 and 150 vehicle trips during the
AM and PM peak hours. This is approximately 100 trips more than the proposed HVCC
Student Housing facility indicating that the current proposal will result in fewer trips to
and from the site during the peak hours.
In addition, the 330-bed facility will be housing students that would otherwise be
commuters traveling to and from the campus daily. Although some students will opt to
drive vehicles onto campus or travel to and from the site for other activities or
employment, the trips per resident at student housing facilities are typically low. The
proximity of the site to the school will make non-motorized travel (via foot, bicycle, or
bus) an attractive means of commuting to and from campus. Overall, there will be a net
reduction in trips on the study area network as students that previously drove to campus
will no longer be traveling to and from outside the immediate study area and many will
opt to walk or bike to campus.
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C.

Trip Distribution
Trip distribution describes where traffic originates or where traffic is destined.

Traffic generated by the proposed project was distributed based on existing travel
patterns in the study area. It is expected that 85% of the site generated traffic will travel
to and from the HVCC campus while the remaining 15% travels west on Morrison
Avenue to access other portions of the City and Capital District. Figure 3.2 illustrates
the expected distribution of trips for the proposed project.

D.

Trip Assignment
Trip assignment combines the results of the trip generation and trip distribution

and determines the specific paths and roadways that will be used between various
origin/destination pairs. Figure 3.2 shows the resulting trip assignment for the proposed
HVCC Student Housing for the weekday AM and PM peak hours.

E.

2015 Build Traffic Volumes
The results of the site generated traffic assignment were added to the 2015 No-

Build traffic volumes to develop the 2015 Build traffic volumes. The 2015 Build traffic
volumes are shown on Figure 3.3.

HVCC Student Housing, City of Troy, NY
Page 10

CHAPTER IV
ANALYSIS

A.

Capacity/Level of Service Analysis
Intersection Level of Service (LOS) and capacity analysis relate traffic volumes to

the physical characteristics of an intersection.

Intersection evaluations were made

using Synchro8 software which automates the procedures contained in the 2010
Highway Capacity Manual. Levels of service range from A to F with level of service A
conditions considered excellent with very little delay while level of service F generally
represents conditions with very long delays. Further detailed information about levels of
service criteria is included in Appendix C. Tables 4.1 and 4.2 summarize the results of
the Level of Service calculations. The italicized text identifies a traffic movement with
an increase in average vehicle delay that results in a reduction in level of service
between the No-Build and Build conditions.

As noted previously, archaeological

constraints may preclude construction of the Vandenburgh Avenue driveway; therefore,
the tables include intersection analyses with and without construction of the right-out
egress driveway.
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Intersection Approach
Morrison Ave/Vandenburgh Ave
Morrison Ave EB

LT
R,R
Taco Bell Dwy WB L
TR
Vandenburgh Ave NB L
T,TR
Vandenburgh Ave SB L
T,TR
Overall
Morrison Ave/West Driveway
Morrison Ave EB L
West Driveway SB LR
Vandenburgh Ave/North Driveway
North Driveway EB R
Key:

Control

Table 4.1 – AM Peak Hour Level of Service Summary
2015 Build
2014
Existing

2015
No-Build

C (33.6)
B (10.3)
D (35.5)
C (32.0)
D (35.3)
E (57.5)
B (16.3)
D (52.9)
C (31.4)

With
Vandenburgh

Without
Vandenburgh

C (34.1)
B (10.4)
D (36.0)
C (32.4)
D (35.7)
E (58.3)
B (16.4)
D (53.6)
C (31.8)

D (35.7)
B (10.6)
D (37.7)
C (33.9)
D (36.6)
E (60.7)
B (16.4)
E (55.7)
C (32.8)

D (35.5)
B (10.5)
D (37.5)
C (33.8)
D (36.5)
E (60.5)
B (16.4)
E (55.6)
C (32.7)

--

--

A (9.2)
C (23.3)

A (9.2)
C (24.5)

--

--

A (9.5)

--

S

TW

TW

S, TW = Signalized, Two-Way Stop controlled intersection
EB, WB, NB, SB = Eastbound, Westbound, Northbound, or Southbound intersection approaches
L, T, R = Left-turn, Through, and/or Right-turn intersection movements
X (Y.Y) = Level of service (Average Delay in seconds per vehicle)
-- = Not Applicable

Intersection Approach
Morrison Ave/Vandenburgh Ave
Morrison Ave EB

LT
R,R
Taco Bell Dwy WB L
TR
Vandenburgh Ave NB L
T,TR
Vandenburgh Ave SB L
T,TR
Overall
Morrison Ave/West Driveway
Morrison Ave EB L
West Driveway SB LR
Vandenburgh Ave/North Driveway
North Driveway EB R
Key:

Control

Table 4.2 – PM Peak Hour Level of Service Summary
2015 Build
2014
Existing

2015
No-Build

C (26.6)
A (7.8)
C (30.9)
C (23.9)
C (26.5)
D (36.6)
B (19.3)
D (40.0)
C (24.1)

With
Vandenburgh

Without
Vandenburgh

C (26.9)
A (7.8)
C (31.3)
C (24.1)
C (26.7)
D (37.0)
B (19.4)
D (40.4)
C (24.3)

C (28.2)
A (7.8)
C (32.9)
C (25.3)
C (27.5)
D (38.8)
B (19.6)
D (42.3)
C (25.2)

C (28.1)
A (7.8)
C (32.7)
C (25.1)
C (27.4)
D (38.8)
B (19.7)
D (42.4)
C (25.1)

--

--

A (9.4)
D (26.9)

A (9.4)
D (28.8)

--

--

A (9.5)

--

S

TW

TW

S, TW = Signalized, Two-Way Stop controlled intersection
EB, WB, NB, SB = Eastbound, Westbound, Northbound, or Southbound intersection approaches
L, T, R = Left-turn, Through, and/or Right-turn intersection movements
X (Y.Y) = Level of service (Average Delay in seconds per vehicle)
-- = Not Applicable
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The following observations are evident from the above analysis:


Morrison Avenue/Vandenburgh Avenue/Taco Bell Driveway – The analysis
shows that this intersection operates at overall level of service C during both
peak hours. During the AM peak hour the southbound through movement
operates at level of service D under No-Build conditions and level of service E
under Build conditions with a two second increase in average vehicle delay.
The eastbound shared left-turn/through movement operates at level of service
C under No-Build conditions and will operate at level of service D under Build
conditions with less than two seconds increase in average delay. During the
PM peak hour the intersection will operate with levels of service consistent
with existing conditions. The analysis shows that this intersection will operate
with comparable conditions with or without construction of the Vandenburgh
Avenue driveway. It is noted that no vehicles were removed from the study
intersection to account for the number of students that will no longer be
commuting HVCC. Therefore, the level of service evaluation represents a
conservative analysis and the increases in delay are likely over stated.
At the request of the City, an additional analysis was completed for the
intersection to evaluate a potential westbound only green phase to allow
vehicles exiting the Taco Bell Driveway to enter the intersection with no
opposing vehicles as part of a protected phase. The analyses, contained in
Appendix C, shows that providing a protected westbound phase results in
levels of service that are comparable to those presented in both Build
conditions in Tables 4.1 and 4.2.



Morrison Avenue/West Site Driveway – The analysis shows that the site
driveway approach to Morrison Avenue will operate at level of service C
during the AM peak hour and level of service D during the PM peak hour with
a single lane exiting the site and stop control. No level of service mitigation is
recommended. If the Vandenburgh Avenue driveway is not constructed and
all site driveway traffic utilizes the driveway, the driveway approach to
Morrison Avenue will experience a less than two second increase in delay
during both peak hours. No mitigation is recommended.
The existing site driveway is located approximately 400 feet from the
eastbound stop bar at the adjacent signalized intersection allowing space for
approximately 16 vehicles to queue prior to blocking the driveway. During the
AM and PM peak hours an average queue of three vehicles and a maximum
of eight to nine vehicles was observed. Review of the queue analysis shows
that the average and peak vehicle queues during the AM and PM peak hours
may increase by one vehicle. Therefore, similar to existing conditions, this
length queue will not block the site driveway.



Vandenburgh Avenue/North Site Driveway – The analysis shows that the
right-turn egress only site driveway approach to Vandenburgh Avenue will
operate at level of service A during the AM and PM peak hours with a single
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lane exiting the site and stop control.
recommended.

No level of service mitigation is

The potential right-turn egress driveway is located approximately 600 feet
from the southbound stop bar at the adjacent signalized intersection allowing
space for approximately 24 vehicles to queue prior to blocking the driveway.
During the AM and PM peak hours an average queue of seven vehicles was
observed. The maximum queue observed was 20 vehicles during the AM
peak hour and 17 vehicles during the PM peak hour. This length of average
and maximum vehicle queue does not extend to the proposed site driveway.
Review of the queue analysis shows that the average and peak vehicle
queues during the AM and PM peak hours may increase by one vehicle.
Therefore, similar to existing conditions, the site driveway will not be blocked
by the southbound vehicle queue at the adjacent intersection
B.

Sight Distance Analysis
A sight distance evaluation was completed at the proposed right-out only site

driveway intersecting Vandenburgh Avenue. The site access intersection with Morrison
Avenue is an existing condition; therefore, no sight distance evaluation was completed
for this driveway.

Available intersection sight distance was measured from the

perspective of a passenger vehicle exiting the site. The available intersection sight
distance on a side street should provide drivers a sufficient view of the intersecting
highway to allow vehicles to enter or exit the intersection without excessively slowing
vehicles traveling at or near the operating speed on the intersecting mainline.
Stopping sight distance was also measured at the proposed site driveway.
Stopping sight distance is the length of the roadway ahead that is visible to the driver.
The available stopping sight distance on a roadway should be of sufficient length to
enable a vehicle traveling at or near the operating speed to stop before reaching a
stationary object in its path.

The following diagram illustrates these sight distance

measurements.
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Intersection Sight Distance Measurements

The posted speed limit on Vandenburgh Avenue near the proposed driveway is
30-mph and the recorded 85th percentile travel speed in the southbound direction is 38mph.

The sight distances measured in the field were compared to the guidelines

presented in the American Association of State Highway Transportation Officials
(AASHTO) A Policy on Geometric Design of Highways and Streets for a 40-mph
operating speed on Vandenburgh Avenue. The results of the sight distance analysis
are summarized in Table 4.3.

Table 4.3 – Intersection & Stopping Sight Distance Evaluation
Intersection
Vandenburgh Ave/North Site Driveway
Available
Recommended

Right-turn from
Site Dwy1

Northbound
Stopping2

265
385

610
2803

1 Intersection sight distance is measured at 14.5 feet back from the travel way at an eye and object height of 3.5
feet.
2 Stopping sight distance measured for a 2-foot object located in the path of northbound vehicles on
Vandenburgh Ave.
3 The southbound stopping sight distance was adjusted for a 6% upgrade.

The sight distance analysis indicates that the available sight distance looking left
along Vandenburgh Avenue from the proposed site driveway is less than the AASHTO
guideline for a 40-mph operating speed. The intersection sight distance is limited by
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existing trees and vegetation as shown in Photograph 1. The northbound stopping sight
distance meets the AASHTO guideline for a 40-mph operating speed.

It is

recommended that the Applicant clear the trees and vegetation as illustrated in Figure
4.1 to maximize sight lines looking left from the project site.

Sight distance limited
by existing trees and
vegetation.

Photograph 1: Sight distance looking left (DL) from proposed right-out egress site driveway.

C.

Sensitivity Analysis
A sensitivity analysis was completed to determine the impact associated with the

proposed project at the Morrison Avenue/Burden Avenue/NY Route 378 intersection.
Traffic volume data collected in 2010 as part of the South Troy Industrial Park Road
project (PIN 1754.59) was compared to existing traffic data. The comparison showed
that the peak hour traffic volumes in 2010 and 2014 are comparable. Therefore, the
2010 data was used to represent current conditions at this intersection.
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As noted previously, the proposed student housing project is expected to reduce
commuter trips to and from HVCC therefore reducing the number of HVCC destined
vehicle trips outside of the immediate study area intersection.

A trip generation

estimate was prepared using land use code 540 for Junior/Community College to
determine the impact the student housing facility will have on the number of people
commuting to HVCC and utilizing intersections (like Morrison Avenue/Burden
Avenue/NY Route 378) exterior to the immediate study intersection.

Table 4.4

summarizes the change in commuter trips for the AM and PM peak hours.

Table 4.4 – Sensitivity Trip Generation Summary
Junior/
Community College
330 Students

AM Peak Hour

PM Peak Hour

Enter

Exit

Total

Enter

Exit

Total

34

6

40

25

15

40

The table shows that the student housing project will result in an approximately
40 trip reduction on intersections outside of the immediate study area during the AM
and PM peak hours. It is estimated that of these 40 trips, 60% utilize the Morrison
Avenue/NY Route 378/Burden Avenue intersection.
Table 4.5 summarizes the results of the level of service analyses with the
reduction in traffic associated with the proposed student housing facility. The detailed
level of service calculations, including the traffic volumes used in the analyses, are
included in Appendix D.
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Intersection Approach
Morrison Ave/NY Route 378
Morrison Ave WB LR
NY 378 NB T,T
R
Burden Ave SB LT,T
Stowe Ave NWB LR
Overall
Key:

Control

Table 4.5 – Sensitivity Level of Service Summary
AM Peak Hour

PM Peak Hour

2014
Existing

2015
Build

2014
Existing

2015
Build

D (36.6)
D (38.9)
D (52.1)
F (164)
F (84.5)
F (89.5)

D (36.3)
D (38.9)
D (47.2)
F (164)
F (84.5)
F (88.3)

D (47.9)
D (44.8)
B (19.6)
D (37.5)
E (76.5)
D (36.8)

D (47.4)
D (44.4)
B (18.7)
D (36.9)
E (74.4)
D (36.2)

S

S = Signal controlled intersection
WB, NB, SB, NWB = Westbound, Northbound, Southbound, or Northwestbound intersection approaches
L, T, R = Left-turn, Through, and/or Right-turn intersection movements
X (Y.Y) = Level of service (Average Delay in seconds per vehicle)

The analysis shows that the Morrison Avenue/NY Route 378/Burden Avenue
intersection operates at overall level of service F during the AM peak hour and overall
level of service D during the PM peak hour. With construction of the proposed project,
and a reduction in peak hour traffic volumes, the intersection will maintain these overall
levels of service with minor reductions in delay on the westbound and northbound
approaches. No intersection mitigation is needed as a result of the proposed 330-bed
student housing facility.

D.

Pedestrian Circulation
Construction of the proposed project will result in increased pedestrian activity

between the project location and HVCC. As noted previously, there are sidewalks and
intersection crossings connecting the proposed student housing facility with the HVCC
campus. However, the Vandenburgh Avenue northbound approach to the Morrison
Avenue intersection does not provide a crosswalk or other pedestrian accommodations.
Due to the large amount of eastbound right-turn traffic at the intersection (approximately
975 vehicles during the AM and PM peak hours) it is preferred to have pedestrians
cross Vandenburgh Avenue on the southbound approach to the intersection where
there are significantly fewer right-turning vehicles (less than 10 during both peak hours).
The following image illustrates the preferred pedestrian routes (in blue and purple)
between the student housing facility and HVCC.
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It is recommended that the Applicant install pedestrian indicators, countdown
timers, and pushbuttons on the SEFCU driveway approach to Vandenburgh Avenue to
facilitate the preferred pedestrian routing. This accommodation will provide additional
flexibility for students travelling to and from the housing and campus. It is noted that the
route denoted in purple travels by the Dunkin Donuts and, south of SEFCU, continues
to the Hudson Valley Plaza therefore connecting multiple desirable destinations for
residents of the proposed student housing. This improvement requires coordination
with the City and NYSDOT as they maintain this traffic signal.
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CHAPTER V
CONCLUSIONS AND RECOMMENDATIONS
A Traffic Impact Study was completed for the proposed HVCC Student Housing
located in the northwest quadrant of the Morrison Avenue/Vandenburgh Avenue
intersection in the City of Troy. The project is expected to be completed by the fall of
2015 and generate approximately 31 new vehicle trips during the AM peak hour and 46
new trips during the PM peak hour.

The project is expected to reduce traffic at

intersections outside of the immediate study area by 40 vehicles trips during the AM and
PM peak hours. Access to the site is proposed via the existing full access intersection
with Morrison Avenue and a proposed right-out only driveway intersection with
Vandenburgh Avenue at the site of an existing curb cut. Archaeological constraints may
preclude the construction of the right-out driveway; therefore the intersection capacity
evaluation included analysis with and without the Vandenburgh Avenue driveway. The
following conclusions and recommendations are offered:
1. The level of service analysis shows that the Morrison Avenue/Vandenburgh
Avenue intersection will operate at overall level of service C during the AM
and PM peak hours with construction of the proposed project. During the AM
peak hour two level of service drops will occur with approximately two
seconds increase in average delay. The levels of service are comparable
with or without construction of the Vandenburgh Avenue right-out only
driveway. No intersection mitigation is recommended.
2. The site driveway approaches to Morrison Avenue and Vandenburgh Avenue
will operate with acceptable levels of service under stop sign control and a
single lane exiting the site. No level of service mitigation is recommended.
3. The vehicle queue evaluation shows that the eastbound and southbound
vehicle queues are expected to increase by approximately one vehicle during
the AM and PM peak hours under average and peak conditions. This
indicates that, consistent with existing conditions, the site driveways will not
be blocked by vehicle queues from the adjacent Morrison
Avenue/Vandenburgh Avenue signal controlled intersection.
4. The sight distance evaluation at the proposed right-out only driveway on
Vandenburgh Avenue shows that the intersection sight distance looking left
from the potential site driveway approach to Vandenburgh Avenue is limited
by existing vegetation and trees. The Applicant should clear the vegetation
north of the site driveway as illustrated in Figure 4.1 to maximize sight lines at
the intersection if the driveway is constructed.
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5. The sensitivity analysis evaluated the operations at the Morrison Avenue/NY
Route 378/Burden Avenue intersection associated with the reduced number
of HVCC commuters at this external intersection resulting from the proposed
student housing project. The analysis shows that the intersection will operate
with comparable levels of service with construction of the proposed project as
existing vehicles at intersections external to the immediate study intersection
are reduced.
6. Full pedestrian accommodations should be provided on the eastbound
SEFCU driveway approach to Vandenburgh Avenue to facilitate pedestrian
travel between the proposed project and HVCC. This improvement will
provide fully protected crossing between the site and HVCC along the west
side of Vandenburgh Avenue where Dunkin Donuts and the Hudson Valley
Plaza are located. The Applicant should coordinate with NYSDOT and the
City to implement these features.
With the construction of the proposed HVCC Student Housing in the
northwestern quadrant of the Morrison Avenue/Vandenburgh Avenue intersection,
construction of implementation of full pedestrian accommodations on the SEFCU
approach to Vandenburgh Avenue across from North Drive are recommended.

In

addition, clearing of trees and vegetation along the site frontage north of the potential
site driveway intersection with Vandenburgh Avenue is recommended to maximize the
sight lines at the proposed site driveway to meet AASHTO guidelines.
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Appendix A
Site Layout and Materials Plan
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Appendix B
Turning Movement Counts
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Appendix C
Level of Service Analysis
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LOS Definitions
The following is an excerpt from the 2010 Highway Capacity Manual (HCM).
Level of Service for Signalized Intersections
Level of Service (LOS) can be characterized for the entire intersection, each intersection
approach, and each lane group. Control delay alone is used to characterize LOS for the entire
intersection or an approach. Control delay and volume-to-capacity ratio are used to characterize
LOS for a lane group. Delay quantifies the increase in travel time due to traffic signal control. It
is also a surrogate measure of 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 LOS.
LOS A describes operations with a control delay of 10 s/veh 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.
LOS B describes operations with control delay between 10 and 20 s/veh and a volume-tocapacity 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 LOS A.
LOS C describes operations with control delay between 20 and 35 s/veh and a volume-tocapacity 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 insufficient capacity during the cycle) may begin to appear at
this level. The number of vehicles stopping is significant, although many vehicles still pass
through the intersection without stopping.
LOS D describes operations with control delay between 35 and 55 s/veh and a volume-tocapacity ratio no greater than 1.0. This level is typically assigned when the volume-to-capacity
ratio is high and either progression is ineffective or the cycle length is long. Many vehicles stop
and individual cycle failures are noticeable.
LOS E describes operations with control delay between 55 and 80 s/veh and a volume-tocapacity 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.
LOS F describes operations with control delay exceeding 80 s/veh 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 s/veh 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 LOS 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 s/veh
represents failure from a delay perspective).

Level of Service Criteria for Unsignalized Intersections
Level of service (LOS) for a TWSC intersection is determined by the computed or measured
control delay. For motor vehicles, LOS 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. LOS
is not defined for the intersection as a whole or for major-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 TWSC 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 LOS deficiencies for minor
movements. LOS F is assigned to the movement if the volume-to-capacity ratio for the
movement exceeds 1.0, regardless of the control delay.
The LOS criteria for TWSC 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 an 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 users' delay tolerance.
The level-of-service (LOS) criteria for All-Way Stop-Controlled (AWSC) intersections are given
in Exhibit 20-2. LOS F is assigned if the volume-to-capacity (v/c) ratio of a lane exceeds 1.0,
regardless of the control delay. For assessment of LOS at the approach and intersection levels,
LOS is based solely on control delay.
Exhibits 19-1/20-2: Level-of-Service Criteria for Stop Controlled Intersections
Control Delay
(sec/veh)

LOS by Volume-to-Capacity Ratio
v/c < 1.0

v/c > 1.0

10.0

A

F

>10.0 and < 15.0

B

F

>15.0 and < 25.0

C

F

>25.0 and < 35.0

D

F

>35.0 and < 50.0

E

F

>50.0

F

F
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