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1. PROJECT DESCRIPTION AND LOCATION (Figure No. 1)

A 102 dwelling unit residential development consisting of 62 single family homes, 20
cottages and 20 townhouses is proposed to be constructed on the Hoffman property
located on the west side of Old Farm Road south of Cambridge Drive, in the Town of
Red Hook, New York (See Figure No. 1.) A copy of the overall site plan, Drawing SP-1
is included as Exhibit 1. Access to the development will be provided from Old Farm
Road via three new access roads, which will interconnect on site. The development is
expected to be completed in the next several years and a Design Year of 2017 has been
used for analysis purposes in this report.

2. SCOPE OF STUDY

This study was prepared to evaluate the potential traffic impacts associated with the
proposed residential development on the surrounding roadway network. Traffic counts
collected by representatives of Maser Consulting P.A. (formerly John Collins Engineers,
P.C.) were utilized to establish the Existing Traffic Volumes for the study area
intersections to evaluate the potential impacts of the Project.

The Existing Traffic Volumes were then projected to a 2017 Design Year to take into
account expected increases in traffic due to normal background traffic growth and to
account for other miscellaneous development traffic in the area. Also, estimates of traffic
from other specific potential developments were also computed and added to the
projected volumes to obtain the No-Build Traffic Volumes (i.e., without the Hoffman
Development).

Estimates of the traffic to be generated by the residential development were then made
based on information published by the Institute of Transportation Engineers. These
volumes were added to the No-Build Traffic Volumes to obtain the Design Year Build
Traffic Volumes (with the Hoffman Development).

Based on the procedures contained in the 2010 Highway Capacity Manual, the traffic
volumes were then compared to roadway capacities to determine existing and future
Levels of Service and operating conditions. Recommendations for improvements were
then made where necessary.
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3. DESCRIPTION OF EXISTING ROADWAYS & TRANSPORTATION SYSTEM

The site will have direct access to Old Farm Road. A description of this and the other
key area roadways serving the site is provided below. Photos of portions of Old Farm
Road and other area roadways are also included in this section of the report to provide an
understanding of each roadway.

Old Farm Road is a two lane roadway which originates at an “All Way” Stop sign
controlled intersection with Cambridge Drive. It continues in a southerly direction
passing the site and then turning in an easterly direction passing commercial properties
including the Lyceum Cinemas and the Bagel Shoppe Plaza. It terminates at U.S. Route
9 (South Broadway) at a Stop sign controlled “T” intersection. This roadway has no
visible center line striping and has a posted 30 MPH speed limit. No curbs or sidewalks
exist on either side of the roadway. There is an existing driveway to 50-52 Old Farm
Road, a small commercial building located generally across the street from the site.
There is a “No Parking” sign posted 11PM to 6AM, November 1st to April 1st. The
intersection of Old Farm Road with Cambridge Drive is an “All Way Stop” sign
controlled intersection with painted stop bars and no centerline striping. There is also a
sign posted indicating a bike route on the west side Old Farm Road traveling southbound
from Cambridge Drive. Limited pedestrian activity was observed along this roadway at
the time of the surveys.

U.S. Route 9 (South Broadway) is the major arterial which traverses in a north/south
direction throughout Dutchess County. In the vicinity of the site, in the Town of Red
Hook, it consists of one lane per direction and has pavement markings for a southbound
passing zone at the Old Farm Road intersection. The posted speed in this area is 40
MPH. Note that in the Village to the north, the speed limit on U.S. Route 9 is 30mph.
U.S. Route 9 has a traffic signal located at the intersection with West Market Street (NYS
Route 199). North of this intersection, U.S. Route 9 has sidewalks on either side. The
traffic signal is NYSDOT Signal D-6. Note that U.S. Route 9 is also a designated bike
route. Sidewalks and pedestrian crossings with hand signals are located at each corner of
the U.S. Route 9 intersection with NYS Route 199. On-street parking is permitted on
U.S. Route 9 immediately south and north of the intersection. It should also be noted that
south of NYS Route 199, there is a municipal parking lot on Prince Street on the west
side of U.S. Route 9 and a crosswalk on U.S. Route 9 at Prince Street which is signed to
indicate the pedestrian crossing. U.S. Route 9 has a double yellow centerline and is also
known as South Broadway in the Village. Signs are posted indicating a 2 hour parking
limit.
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The roadway posted speed limit on U.S. Route 9 south of Amherst Road changes to
40mph and it also has a narrow shoulder. There is a sidewalk on the west side of U.S.
Route 9 throughout this area but not a continuous sidewalk on the east side.

There are sidewalks north and south of Old Farm Road on the west site side of U.S.
Route 9 but none on the east side of U.S. Route 9. U.S. Route 9 has a passing zone in the
vicinity of Old Farm Lane and a traffic signal is located at Rokeby and Hannaford Drive
intersection, which also has separate left turn lanes.

Note that based on the Highway Capacity Manual categories, there is light pedestrian
activity along U.S. Route 9 except in the Village area where pedestrians are at moderate
levels with some moderate to high levels at the NYS Route 199 intersection especially on
Saturday afternoons.

Hannaford Drive is one lane each direction with a double yellow centerline plus a
sidewalk leading from the store out to U.S. Route 9. It has a speed limit of 35mph.

Amherst Road and Cambridge Drive are both local roads which provide a connection
between U.S. Route 9 and Old Farm Road. These roadways are two lane roadways with
no sidewalks and have 30mph posted speed limits. Amherst Road originates at U.S.
Route 9 at a “Stop” sign controlled intersection and traverses in a westerly direction
intersecting with Cambridge Drive at a “Stop” sign controlled intersection. Cambridge
Drive extends from there in a southwesterly direction and intersecting with Old Farm
Road at an “All Way Stop” controlled location.

Ham Memorial Firehouse Lane is a two lane roadway which intersects with U.S. Route 9
at a “Stop” sign controlled intersection offset to the south of Amherst Road. The
roadway has a sidewalk on the south side and has a 30mph posted speed limit.

Loop Bus Service — Route C

Dutchess County provides bus service for the area via the Loop Bus System with Route C
operating along U.S. Route 9 in the vicinity of the site. A copy of the schedule and the
stop locations are shown in Appendix “A”. The service runs between Tivoli and
Poughkeepsie.
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4. YEAR 2012 EXISTING TRAFFIC VOLUMES (Figures No. 2 and 3)

Detailed turning movement traffic counts were collected at the following intersections in
the vicinity of the site during the weekday AM and PM periods. The locations surveyed
included the following:

= U.S. Route 9 and NYS Route 199 (East/West Market)

= U.S. Route 9 and Old Farm Road

= U.S. Route 9 and Ham Memorial Firehouse Lane/Amherst Road
= U.S. Route 9 and Hannaford Drive/Rokeby Road

These intersections were identified based on a review of the roadway network and its
relationship to the existing travel patterns in the area and as well as those expected for
vehicle traveling to and from the site as well as initial discussions with the Town Planner.
These intersections are focused along the U.S. Route 9 corridor since that is the primary
destination for the majority of anticipated vehicle trips.

The turning movement traffic counts were collected during the month of June 2012,
summarized and compared with other count data available data from our files and from
the New York State Department of Transportation to establish the existing peak hour
traffic volumes. The referenced DOT machine traffic counts for the U.S. Route 9
corridor are included in Appendix “B”. Copies of our manual traffic counts are now
contained in Appendix “E”. The traffic counts were collected between the hours of 6:30
AM to 9:30 AM and 3:30 PM to 7:00 PM on four (4) consecutive days from June 4th to
the 7th in 2012. Based on a review of the counts, the actual peak hours were identified to
generally occur as follows:

=  Weekday Peak AM Highway Hour 7:45 AM - 8:45 AM
=  Weekday Peak PM Highway Hour 4:30 PM - 5:30 PM

The resulting 2012 Existing Traffic Volumes are shown on Figures No. 2 and 3.
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5. ACCIDENT DATA (Table A and Figure No. A-1)

All available accident data for the key area roadways was obtained from the New York
State Department of Transportation. Table A summarizes the data for the locations
shown on Figure No. A-1. A review of these data indicates the majority of accidents
were classified as “failure to yield right of way,” “driver inattention” or “following too
closely” and no particular location indicated a high accident location.

6. YEAR 2017 NO-BUILD TRAFFIC VOLUMES (Figure No. 4 through 9)

The 2012 Existing Traffic Volumes were projected to the 2017 design year utilizing a
background growth factor. A review of the NYSDOT Traffic Volume Data was
referenced to develop information on historical growth on this section of U.S. Route 9. A
copy of the referenced information is contained in Appendix “B”. Based on historical
information including data published by the New York State Department of
Transportation, a background growth factor of 1% per year was utilized in projecting the
existing traffic volumes to the 2017 Design Year. The resulting volumes are shown on
Figures No. 4 and 5 for the AM and PM peak hours. In addition, traffic from other
proposed or potential developments in the area including Red Oaks Senior Community
and Anderson Commons are shown on Figures No. 6 and 7. These other development
traffic volumes included in the No-Build scenario were based on previous studies
completed in the area. Specific figures showing the Site Generated Traffic and the
location for these other developments are now included in Appendix “E”. These volumes
were added together with the 2017 Projected Traffic Volumes to obtain the 2017 No-
Build Traffic Volumes are shown on Figures No. 8 and 9 for each of the peak hours.

It should be noted that traffic volume projections in the area of the site have not
materialized since the 2012 Existing Traffic Volumes counts were collected, therefore,
considering the use of the 1% per year growth rate and the inclusion of volumes
associated with other area developments, the 2017 traffic volumes are actually
representative of a 2018 or 2019 design year.



Traffic Impact Study

v Hoffman Property Residential Development

MC Project No.: 12100092A

MASER Page 16 of 39

CONSULTING P A

7. SITE GENERATED TRAFFIC VOLUMES (Table No. 1)

Estimates of the expected site generated traffic volumes for the proposed development
were computed based on information published by the Institute of Transportation
Engineers (ITE) as contained in their report entitled Trip Generation, 9th, 2012 edition
was referenced. Table No. 1 summarizes the peak hour trip generation rates and
corresponding site generated traffic volumes for each of the peak periods. The table
separates the entering and exiting volumes for the AM and PM Peak Hours.
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TABLE NO. 1

HOURLY TRIP GENERATION RATES (HTGR) AND ANTICIPATED
SITE GENERATED TRAFFIC VOLUMES

ENTRY EXIT
HOFFMAN PROPERTY
RED HOOK, NY HTGR* VOLUME HTGR* VOLUME
SINGLE FAMILY
(62 DWELLING UNITS)
PEAK AM HOUR 0.21 13 0.64 40
PEAK PM HOUR 0.69 43 0.41 25
TOWNHOME/COTTAGE HOMES
(40 DWELLING UNITS)
PEAK AM HOUR 0.11 4 0.51 21
PEAK PM HOUR 0.47 19 0.23 9
TOTALS
PEAK AM HOUR - 17 - 61
PEAK PM HOUR - 62 - 34

NOTES:

1) * THE HOURLY TRIP GENERATION RATES (HTGR) ARE BASED ON DATA PUBLISHED BY THE INSTITUTE OF
TRANSPORTATION ENGINEERS (ITE) AS CONTAINED IN THE TRIP GENERATION HANDBOOK, 9TH EDITION, 2012.
ITE LAND USE CODE - 210 - SINGLE FAMILY & 230 - TOWNHOME.

6/20/2014 JOB 12100092A
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8. ARRIVAL/DEPARTURE DISTRIBUTION (Figures No. 10 and 11)

Based upon a review of the existing traffic patterns in the area together with review of the
type of development proposed, arrival and departure distributions were determined to
assign the site generated traffic to the roadway network. These distributions are shown
on Figures No. 10 and 11, respectively. Note that the Arrival and Departure Distributions
have been expanded to show the expected use of Amherst Road and Cambridge Road.
Since these roadways connect to U.S. Route 9, it is anticipated that these roads would
serve a portion of the trips destined to the north and northeast of the site. Also note that
the traffic volume flows, as indicated in Table 1, are primarily outbound during the
morning peak hour and a higher percentage inbound during the afternoon peak hour.

9. 2017 BUILD CONDITIONS TRAFFIC VOLUMES (Figures No. 12 through 15)

The site generated traffic volumes shown on Table No. 1 were added to the roadway
network based on the arrival and departure distributions. These site generated traffic
volumes are shown on Figures No. 12 and 13 for each of the peak hours. These traffic
volumes were then added to the 2017 No-Build traffic volumes to obtain the 2017 Build
traffic volumes. The resulting 2017 Build traffic volumes are shown on Figures No. 14
and 15.
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10. DESCRIPTION OF ANALYSIS PROCEDURES

It was necessary to perform capacity analyses in order to determine existing and future
traffic operating conditions at the study area intersections. The capacity software utilized
in the traffic analysis is based on the 2010 Highway Capacity Manual and has been
updated based on Synchro, as currently required by the New York State Department of
Transportation. The following is a brief description of the analysis method utilized in
this report:

= Signalized Intersection Capacity Analysis

The capacity analysis for a signalized intersection was performed in
accordance with the procedures described in the 2010 Highway Capacity
Manual, published by the Transportation Research Board.  The
terminology used in identifying traffic flow conditions is Levels of
Service. A Level of Service “A” represents the best condition and a Level
of Service “F” represents the worst condition. A Level of Service “C” is
generally used as a design standard while a Level of Service “D” is
acceptable during peak periods. A Level of Service “E” represents an
operation near capacity. In order to identify an intersection’s Level of
Service, the average amount of vehicle delay is computed for each
approach to the intersection as well as for the overall intersection.

= Unsignalized Intersection Capacity Analysis

The unsignalized intersection capacity analysis method utilized in this
report was also performed in accordance with the procedures described in
the 2010 Highway Capacity Manual. The procedure is based on total
elapsed time from when a vehicle stops at the end of the queue until the
vehicle departs from the stop line. The average total delay for any
particular critical movement is a function of the service rate or capacity of
the approach and the degree of saturation. In order to identify the Level of
Service, the average amount of vehicle delay is computed for each critical
movement to the intersection.

Additional information concerning signalized and unsignalized Levels of Service can be
found in Appendix “C” of this report.
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11. RESULTS OF ANALYSIS (Table No. 2)

A capacity analysis was conducted at each of the intersections during each of the peak
periods utilizing Synchro Version 8 analysis software and the procedures described
above. A description of each of the intersections including traffic control and pedestrian
activity is reflected in the narrative below. Note that the capacity analysis use the actual
peak hour factors when analyzing the operations. The results of the analysis are
summarized in Table No. 2 for the existing and future conditions.

U.S. Route 9 and NYS Route 199

U.S. Route 9 intersects with NYS Route 199 at a full movement signalized intersection.
All approaches consist of one lane and parking is permitted on all approaches except near
the corners. Pedestrian signals are present on all approaches and current pedestrian
volumes were observed at moderate levels during peak hours. Saturday peak levels are
moderate to high. Copies of the signal plans, timing and phasing information is
contained in Appendix “B”. This intersection currently handles a total of over 1500
vehicles during the peak hour and the proposed development can be expected to add
between 20 and 30 peak hour vehicles through the intersection or the equivalent of a 1%
to 2% increase.

The capacity analysis for this intersection indicates that the westbound approach will
operate at a Level of Service “E” during the PM Peak Hour with the overall intersection
operating at Levels of Service “D” or better in the future under the No-Build and Build
conditions with small changes in average vehicle delays.

U.S. Route 9 and Old Farm Road

Old Farm Road intersects U.S. Route 9 at a “Stop” sign controlled “T” intersection. All
approaches consist of a single lane. U.S. Route 9 is striped for a passing zone in the
southbound direction. The capacity analysis indicates a Level of Service “C” and “D”
respectively are expected for traffic exiting Old Farm Road during the AM and PM Peak
Hours under No-Build and Build conditions. The observed pedestrian activity at this
location was observed to be low. While this could increase in the future as a result of the
development, the levels would still be low to moderate.

U.S. Route 9 and Hannaford Drive/Rokeby Road

The Hannaford Drive approach has a separate right turn lane and through/left lane. The
signal number is D-230. Speed limit on U.S. Route 9 just south of Old Farm is 40mph.
The northbound approach at Hannaford Drive has a separate left, a separate through and
separate right turn lane. U.S. Route 9 southbound has a separate left turn lane and a
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combination through/right. There are pedestrian crossings from the northeast corner to
the northwest corner only. No sidewalks south of the intersection of either side of U.S.
Route 9 or on the east side of U.S. Route 9. The signal phasing at Hannaford and Rokeby
is a split phase east and west. South of Hannaford Drive, the speed limit increase to
55mph. The capacity analysis for this location indicates a Level of Service “D” or better
during peak hours. Pedestrian activities during the field surveys were observed to be low.

U.S. Route 9 and Amherst Road/Firehouse Lane

Ambherst Road is a “Stop” sign controlled intersection with U.S. Route 9. U.S. Route 9
has a double yellow centerline at that intersection. Sidewalks are on both sides of U.S.
Route 9. The Dutchess Loop Bus turns left on Market Street heading northbound.
Ambherst Road is 30mph posted speed limit. No sidewalks on Amherst Road and no
significant pedestrian activity were present at the time of the surveys. The westbound
approach operates at a Level of Service “E” and “F” for the AM and PM Peak Hours,
respectively, regardless of the Hoffman Development. It should be noted that along a
state highway such as U.S. Route 9, it is not unusual for the side road to experience these
levels. Traffic exiting and turning left from Firehouse Lane will experience long peak
hour delays with or without the proposed development. Pedestrian activity at this
location was observed to be low and is expected to remain low in the future.

Ambherst Road and Cambridge Road

Ambherst Road has an “All Way Stop” controlled intersection with Cambridge Drive, it’s
a four-way all way stop. Cambridge Drive also has 30mph posted speed limit. Local
pedestrian traffic was observed to be low. Based on the expected arrival and departure
distributions, the proposed development is expected to add between 18 and 20 vehicles to
this intersection during peak hours. Based on the capacity of an “All Way Stop”
controlled intersection, the volumes can be expected to be processed at good Levels of
Service.

Old Farm Road and Proposed Site Access Roads

Three points of access connecting to Old Farm Road are proposed. These intersections
should be “Stop” sign controlled and should consist of one entering and one exiting lane.
The capacity analysis for these locations indicates a Level of Service “A” during peak
hours. Current pedestrian activity was observed to be low in this vicinity and can be
expected to increase with the proposed development but should remain at low to
moderate levels. As identified below, sidewalks are proposed to be constructed by the
Applicant along the site frontage on the west side of Old Farm Road.




TABLE NO. 2

LEVEL OF SERVICE SUMMARY TABLE

2012 EXISTING 2017 NO-BUILD 2017 BUILD
AM PM AM PM AM PM
1 U.S. ROUTE 9 & SIGNALIZED
EAST/WEST MARKET EB B[18.4] | C[29.6] | C[21.4] | D[39.0] | C[23.5] | D[40.0]
WB B[18.4] | D[36.0] | C[22.1] | E[56.9] | C[24.5] | E[62.7]
NB B[17.3] | C[32.1] | C[20.4] | D[35.7] | C[21.3] | D[37.6]
SB B[17.9] | C[28.0] | C[20.1] | C[31.4] | C[21.0] | C[32.9]
OVERALL B[17.9] | C[31.4] | C[20.8] | D[39.4] | C[22.1] | D[41.8]
2 U.S. ROUTE 9 & UNSIGNALIZED
M.M. HAM MEMORIAL EB C[23.6] | D[25.71 | D[29.7] | D[33.5] | E[37.0] | E[42.2]
FIREHOUSE LANE/AMHERST ROAD WB D[25.1] | E[38.5] | E[36.5] | F[69.2] | E[37.3] | F[73.3]
NB A[8.7] | A[8.5] | A[8.9] | A[8.71 | A[8.9] | A[8.8]
SB A[8.4] | AJ9.1] | A[8.6] | A[9.5] | A[8.6] | AJ9.5]
3 U.S. ROUTE 9 & UNSIGNALIZED
OLD FARM ROAD EB C[15.7] | C[20.8] | C[18.1] | D[26.0] | C[18.6] | D[30.3]
NB A[8.6] | A[8.7] | A[8.8] | A[9.0] | A[8.9] | AJ9.2]
4 U.S. ROUTE 9 & SIGNALIZED
HANNAFORD DRIVE/ROKEBY ROAD EB C[26.4] | D[36.8] | C[26.5] | D[37.0] | C[26.2] | D[37.8]
WB B[11.7] | B[16.1] | B[11.7] | B[16.1] | B[11.5] | B[16.0]
NB A[9.2] | C[22.1] | B[10.0] | C[29.6] | B[10.9] | C[33.4]
SB A[5.5] | B[10.7] | A[6.1] | B[12.3] | A[6.4] | B[12.8]
OVERALL A[8.7] | B[18.3] | A[9.2] | C[22.0] | AJ9.6] | C[23.8]
5A OLD FARM ROAD & UNSIGNALIZED
SITE ACCESS (NORTH) DRIVEWAY EB - - - - A[8.9] | A[9.1]
NB - - - - Al7.4] | A[7.4]
5B OLD FARM ROAD & UNSIGNALIZED
SITE ACCESS (CENTER) DRIVEWAY EB - - - - A[8.9] | A[9.0]
NB - - - - A[7.4] | A[7.4]
5C OLD FARM ROAD & UNSIGNALIZED
SITE ACCESS (SOUTH) DRIVEWAY EB - - - - A[8.7] | A[8.7]
NB - - - - A[7.4] | A]7.4]

NOTES:

1) THE ABOVE REPRESENT THE LEVELS OF SERVICE AND AVERAGE VEHICLE DELAYS IN SECONDS, C [16.2], FOR EACH KEY APPROACH

FOR THE UNSIGNALIZED INTERSECTION AS WELL AS FOR THE OVERALL INTERSECTION FOR THE SIGNALIZED INTERSECTIONS.

JOB NO. 12100092A
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12. SUMMARY OF RESULTS AND RECOMMENDATIONS

The following is a summary of the findings relative to the proposed development.

a. The additional traffic generated by the proposed development (Build conditions)
will not significantly change the levels of service at the area intersections when
compared to the No-Build conditions.

b. The access connections to Old Farm Road will be via three access roadways,
which will be connected internally. To ensure adequate sight distances for exiting
and entering vehicles, the existing trees will be removed as part of the
development. The provision of a sidewalk on the west side of Old Farm Road for
the entire site frontage is proposed and will be completed by the Project Applicant
and coordinated with the Town.

c. The installation of a new double yellow centerline pavement marking on Old
Farm Road should be completed by the Project Applicant in coordination with the
Town.

d. The construction impacts on U.S. Route 9 are expected to be minimal. Traffic
from construction workers is expected to be spread out and deliveries of materials
to and from the site including construction equipment on site will be spaced out
over time and is not expected to result in any significant impact on the local
roadway system. A schedule of construction and any maintenance and protection
of traffic plans (MPT) will be provided as necessary prior to construction.

e. The potential for additional development on the east side of U.S. Route 9
(formerly Hardscrabble Commons) is something that would be addressed as part
of a study for that development. In any event, if that development proceeds and a
four-way intersection results, there may be a potential for future signal installation
especially depending on the density of that future project.

f. It is expected that there will be some on-street parking along the roadways
internal to the proposed development as well as along the site frontage of Old
Farm Road. It is not expect that this on-street parking will impact the operation of
these roadways, however, parking should be restricted in the immediate vicinity
of the site access driveways to ensure that adequate sight distance is provided.
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13. SUMMARY AND CONCLUSION

Based on the analysis contained herein together with the review of field conditions, it is
the professional opinion of Maser Consulting, P.A. that the proposed development will
not result in a significant negative impact on traffic conditions in the area.

\\WSCADO1\Projects\2012\12100092A - J1905\1905\2013\Report\04.10.13 Traffic Impact Study - Final.docx
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e ——— = = =g = ——— - _ ___ B ——_—— _—
Route C Southbound Monda
= - \
Tivoli - Red Hook * Rhinebeck
=
Hyde Park - DCC - Poughkeepsie -
b 106; TIVOLI - Post Oifice 6:45 7:15 | 9:46 11:30 g 3:30 | 6:35 | T:00 10:01
u 100: TIVOLI - Roule 9G & Broadway 6:48 | 7:18 | 9:49 11:33 E 3:33 | 6:38 | 7:03 10:03
89: RED HOOK -~ Route 9G & CR 103 {Annandale Road} B:51 | 7:29 | 9:52 11:36 T 3:36 | 6:41 | 7:06 10:06
‘ 88: RED HOOK - Bard College 6:54 7:24 Q;i > 11:39 4 3:38 | 6:44 | 7:09 10:09
139: RED HOOK - Route 9G & River Road 6:55 | 7:256 | 9:56 g > 11:40 g 3:40 | 6:45 | 7:10 10:10
|97: RED HOOK - Route 199 & Route 9G 6§59 | 7:29 | 10:00 - |°= 11:44 3:44 | 6:49 | 714 10:14
6: RED HOOK - Route 9 & Roule 199 7:04 | 7:34 | 1005 E i 11:49 3:49 | 6:54 | 7:19 10:19
137: RHINEBECK - Stop & Shop 7.06 | 7:36 | 10:07 ;. 11:51 ,E- . a:51 | 6:56 | 7:21 10:24 Il
|| {[136: RHINEBECK - Dutchess County Fairgrounds 7:08 | 7:38 | 10:09 'E g 11:53 g .E- ----- 3:53 | 6:58 | 7:23 10:23 t
138: RHINEBECK - Nojthein Dutchess Hospital 7:10 | 740 | 10:11 ] 2 11:55 é © | | 285 | 7:00 | 7:25 10:25 :
14159: RHINEBECK - Route 9 & Market Street 7112 | 7:42 | 10:13 11:57 = -E —ee | 257 | T02 | 7:27 10:27 \
' 140: RHINEBECK - Astor 7:14 | 7:44 | 10:15 11:69 5‘ g ----- a:59 | 7:04 | 7:29 10:29 |
156: STAATSBURG - Route 9 & Old Post Road Mills Manslon 7:16 7:48 10:17 12:01 g = 4:01 7:08 T:3 10:31 | ¢ i\
! 157: STAATSBURG - Anderson Center for Aulism 7:18 | 7:48 | 10:19 12:03 = 4:03 | 7:08 | 7:33 10:33 ) i
143: HYDE PARK - Route 9 & Wesl Market Street 7:20 | 7:50 | 10:21 12:05 | 1:55 | —- | 4:05 | 7:10 | 7:35 10:35 || |
: 144: HYDE PARK - Route 9 & Crumwold Place 7.22 7:52 | 10:23 12:07 | 1:57 memee 4:07 | 712 | 7:37 10:37 |I
ﬁ§5: HYDE PARK - Stop & Shop 7:26 7:56 | 10:27 12:11 | 2:00 4:11 7:16 | 7:41 10:41 | | |
1{24: HYDE PARK - West Dorsey Lane & Route 9 (CIA} 7:28 | 7:58 | 10:29 12:13 | 2:02 fas] 4:13 | 7:18 | 7:43 | 8:39 | 10:43 |
|93: HYDE PARK - Route 9G {Viofel Avenue) & West Darsey Lane - ~ | 10:32 12:16 4:16 | 7:21 — - 10:46 |
92: POUGHKEEPSIE - Cottage Road & Roule 9G (Violet Avenue) o - | 10:35 12:19 419 | 7:24 | — - 10:49 |
91: POUGHKEEPSIE - Creek Road & Cofiage Road e | e | 10:38 | e | - 12222 | ) ] ] e 4:22 | 7:27 | = 10:52 | | |
80. POUGHKEEPSIE - Creek Road & DCC e 10:41 e — | 12:25 2:18 | 2:16 . 4:25 7:30 —_— ~- | 10:55 [
133: POUGHKEEPSIE - Hudson Valley Market Place Saturdayonly | | | | — 2:21 ]
J i B9: POUGHKEEPSIE - Violet Avenue & Pendell Road [ e | 10:44 | - | 12:28 219 | 2:26 | - | 4:28 | 7:33 | - - | 10:58
‘||BB: POUGHKEEPSIE - Fullon Slreet & Route 9G Violet Ave — weeee | 10:47 | wreer e | 12:31 2:29 | 2:28 | - | 4:31 | T:36 el M 11:01
." B7. POUGHKEEPSIE - Route 9 & Fullon Street (Marist) 7:31 8:01 | 10:50 | 11:55 | 12:06 | 12:34 | 2:05 | 2:24 | 2:31 — 4:34 | 7:39 | 7:49 | 8:43 | 11 ﬂ_'
|{86: POUGHKEEPSIE - Verrazano Boulevard & Washington St 7:34 | 8:04 | 10:53 | 11:58 | 12:09 | 12:37 | 2:08 | 2:27 | 2:34 | ——- | 4:37 | 7:42 | 7:52 | 8:45 | 11:07
: 10: POUGHKEEPSIE - Train Stalion 7:36 | B.06 | 10:55 | 12:01 | 12:12 | 12:40 | 2:11 2:30 | 2:37 s 4:40 | 7:45 | 7:55 | 8:47 11:10 |
! \{6: POUGHKEEPSIE - Main & Market 7:38 B:08 | 10:58 | 12:04 | 12:15 | 12:43 | 2:14 | 2:36 | 2:43 | 4:00 | 4:43 | 7:48 | 7:58 | 8:50 | 11:12
1

Read Schedule Down (Light #s = a.m, / Bold #s = p.m.)

*On Demand Service call (845) 473-0171 for pick-up

C = Connecting Service E = Express

1l 4
':' Route C Northbound Monday - Saturday
|
| 8 -
¥ Poughkeepsie - DCC ¢« Hyde Park
5 - n = i
{ Rhinebeck * Red Hook * Tiveli
| 8: POUGHKEEPSIE - Main & Market 5:35 8:05 7:30 8:30 9:15 | 11:00 | 11:00 | 1:16 1:40 | 2:00 | 4:45 | 5:15 8:15 8:45
10: POUGHKEEPSIE - Poughkeepsie Train Station 540 | 6:10 7:35 8:35 9:20 | 11:05 | 11:05 | 1:20 ] 2:05 | 4:50 | 6:20 [ 8:20 | B:50 1
147: POUGHKEEPSIE - Main Sirect & North Clover Street 5:40 | 6:10 | 7:35 | 8:35 | 9:20 | 11:05 | 11:05 | 1:20 | -—- 2:06 | 4:50 | 6:20 | 8:20 | 8:50 |} |
1]85: POUGHKEEPSIE - Mill Street & Verrazano Boulevard 5:41 6:11 7:36 | B:36 | 9:21 | 11:086 | 11:06 | 1:21 2:06 | 4:51 | 5:21 | 8:21 | 8:51
i 88: POUGHKEEPSIE - Verrazano Boulevard & Washington St 543 | 6:13 | 7:38 | 8:38 | 9:23 | 11:08 | 11:08 | 1:23 e 2:08 | 4:53 | 5:23 | 8:23 | 8:63 || ||
IEFOUGHKEEPsIE- Route 9 & Fulton Sireet (Marist) 545 | 6:15 | 7:40 | 8:40 | 9:25 | 11:10 | 11:10 | 1:26 | ---.e | 2:10 | 4:556 | 5:26 | 8:26 | 8:56
88: POUGHKEEPSIE - Fulton Streel & Route 8G Vialet Ave —eeen . - B8:42 9:27 | 11:12 | 11:12 | 1:27 — 2:21 e §:27 | B8:27 |
89: POUGHKEEPSIE - Violet Avenue & Pendell Road e - B8:44 | 9:29 | 11:14 | 11:14 | 1:29 | - 2:14 | o 5:29 | 8:29
11133: POUGHKEEPSIE - Hudson Valley Market Place Saturday Only 11:22 !
|[80: POUGHKEEPSIE - Creek Road & DCC el weeee | B:46 | 9:31 | 11:16 | 11:30 | 1:31 | e | 2:16 5:31 | 8:31 | 9:01 | |
‘ 91: POUGHKEEPSIE - Creek Road & Cottage Road - —— e B8:48 9:33 | 11118 | 11:32 | 1:33 [ -=-ee 2:18 f— 5:33 8:33 | 9:03 [
i 82. POUGHKEEPSIE - Cotlage Road & Route 9G VioletAve | weees e — 8:50 9:35 | 11:20 | 11:34 | 1:36 2:20 mrees 5:35 8:35 | 9:06
1{83: HYDE PARK - Route 9G (Violet Ave) & W Dorsey Lane o o B8:52 | 9:37 | 11:22 | 11:36 | 1:37 2:22 | eeene 5:37 | 8:37 | 9:07 r
94: HYDE PARK - West Dorsey Lane & Route 8 (CIA) 547 | 617 | 7:42 | 8:54 | 9:39 | 11:24 | 11:39 | 1:40 - 2:24 | 4:57 | 5:39 | 8:39 | 9:09
95: HYDE PARK - Stop & Shop Supermarket 5:50 6:20 7:45 8:57 9:42 | 11:27 | 11:42 | 1:43 add 2:27 | 5:00 5:42 9:12
166: HYDE PARK - St Andrews Rd e e 11:29 | 11:43 | 1:44 meves e P meses
167: HYDE PARK - St Andrews Rd & Route 9G (VioletAve) | weeee | woeen e e e 11:31 | 11:45 [ 1:46 e man nana [ i
,| 1]188: HYDE PARK - Route 8G & East MarketStreet | woiee | wmen o f— == | 11:36 | 11:50 | 1:61 o f—" [ f— ey
134: HYDE PARK - East Market St anid Route 8 o | | e ] 11:40 | 11:54 | 1:55 el B e
hs: HYDE PARK - Hyde Park Shopping Center 5:54 | 624 | 7:49 | 9:.01 9:46 —eee | 2:31 | 5:04 | 5:48 9:16
134: HYDE PARK - Route 9 & East Market Street 5.686 6:26 7:51 9:02 9:48 - 2:33 5:06 5:48 2:18
148: RHINEBECK - Route 9 & Tourist Information Cenier 6:11 6:41 8:08 915 | 10:03 el 2:48 | &:21 6:03 92:33
138: RHINEBECK - Dutchess County Fairgrounds 6:14 | 6:44 | B:09 | 9:18 | 10.06 —ee | 2:51 | 5:24 | 6:06 9:36
137: RHINEBECK - Stop & Shop 6:16 6:46 8:11 9:20 | 10:08 - 2:63 | 5:26 6:08 9:38
B86: RHINEBECK - Route 9 & Route 9G 6:18 6:48 8:13 9:22 | 10:10 g | 2:22 | 2:66 5:28 | £:10 9:40
{4 |152: RED HOOK - Red Hook Fublic Library 6:23 6:53 > 9:27 | 10:15 .E- > 3:00 | 5:33 6:18 9:45
97: RED HOOK - Route 193 & Route 3G 8:27 | 6:57 g 9:31 | 10:19 3 g 3:04 | 5:37 | 6:19 9:49
139: RED HOOK - Route 9G & River Road L > 9:35 | 10:23 a3 > 3:08 * - [
1l08: RED HOOK - Bard College (Route 9G & Entrance Road) - s g 9:36 | 10:24 g 3:09 * h —
i 89: RED HOOK - Route 9G & CR 103 (Annandale Road) 6:33 7:03 2 9:38 | 10:28 - 311 5:43 | 6:26 9:64
1[190: RED HOOK - Route 9G & Broadway 6:36 | 7:08 'g 9:41 | 10:29 ‘g 3:14 | 6:48 | 6:28 9:57
101: TIVOL! - Pine Street & Broadway 6:39 | 709 | & | 943 | 10:32 2 | 317 | 549 | 6:31 9:59
108: TIVOLI - Tivoll Post Ofice 6:42 7:12 9:46 | 10:35 3:21 5:62 | 6:34 10:01 |
] Read Schedule Down (Light #s = am / Bold #s = pm)  * On Demand Service call (845) 473-0171 for pick-up  C = Connecting Service E = Express
| ————————— e a— ————— e e e e e e —md e




Traffic Impact Study

Hoffman Property Residential Development
MC Project No.: 12100092A

Appendix

HOFFMAN PROPERTY
RESIDENTIAL DEVELOPMENT

APPENDIX B
NYSDOT REFERENCE DATA
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TE-28X STATE OF NEW YORK - DEPARTMENT OF TRANSPORTATION

i i TRAFFIC ENGINEERING & SAFETY DIVISION Studyj: .
TRAFFIC CONTROL SPECIFICATIONS Contract :
PIN:
= Dutchess PAGE 1 grl-'le IPUEES
SIGNAL NO(S) COUNTY !
INTERSECTION Route 9 @ Rokeby Road

(] ciTy [] VILLAGE  [® TOWN OF Red Hook

Department Order filed as Section Subdivision
Prior specifications hereby superseded [® None ]
Purpose :

Install Traffic Signal by Permit #8-02-0633

These specifications will be effective upon the Installation Q Modification of
the necessary traffic control device(s) reguired by-dnd conforming tothe State Manual
of Uniform Traffic Contral Devices

I, This Signal shall

A. Operate in accordance with the Table of Operations and / of Change intervals as
shown on page(s) o asa:

== [ ] Pretimed Signal
[ 3 Semi-traffic actuated signal
[ ] Full-traffic actuated signal
[j Pedestrian actuated signal
| | Other

B. [ ¥ Display vehicular indications
[ ] Display pedestrian indications
[ Be equipped with vehicle detectors
[ ] Be equipped with Pedestrian pushbuttons

as shown in the [ ® schematic | | scaled drawing on page 3
Be equipped with pre-emption interconnection and / or coordination
which are described agllows rJ
¢ () [] Main Office RTE
(1) [ ] Region 8 Traffic Engineer . Date Signature Title

Installation Date

£2) [
() [] Madification Date




HEAD FACES

2,4,56 1,37

(R)_8
(V)1 g
Ol

300mm’ 300mm " 300mm’ 300mm

BRI

g4

*14A

TABLE OF CLEARANCES
FROM
TO
R|G6|rG|as|RE
RY | YA | RAL
RR/RY/RR/RYRR
R
o [om [ [T 38
RA
RE | RR RG
o6 [RR|ee | | aa
VE [N R
RS | PR rE RE.

ROKEBY ROAD

SIGNAL D230

TOMN OF RED HOOK
DUTCHESS COUNTY

NOT TO SCALE

//%»

PED BUTTON

P-9

SWPK 11

Il

1D —

1

— = 8 ¢ S

U.S. ROUTE 9

%
5

P-10
SWPK 11

TABLE OF OPERATIONS
FACE
2 3| 4]5] 6|7 8 | peD|PED
G nﬁ; R| R|R|R R | OW|DW
R R| R| R|R R_| DW|DW
R|IRIR| G| GI|R R | Dw/|DW |
R| 6| G| R|RI|R R | oW ow |
R | R|R R | R| R | RG | OW|DW
RIR|R|R| R|GE| G |DW|pwe
G 6 |6 | R|RI|R R | owlDw
R IPE| R R| R|R | RA| pwDW
G | R R|R|R| R |RG|OwlOWw
R|IGE| 6 | RIRI|R R | Dw|Dw|
GLASHING | FL. Y| FL. Y| FL. Y[ FL. Y| FL.R| F. R| FL. R | FL. R DARKDARK




CCS = 82A ) Signal # = 230 Rte = 9 Rte Seq # = 455
DATE: 07/10/03 TIME: 11:03:29
R a0 o e S B o o T T ok o o o S S S S S S S S R R R R SR

TE 261 (11/95) PHASE TIMING DATA/TIMER INTERVALS
PHASE/

INTERVAL INT. #| F1 F2 F3 F4 F5 F6 F7 F8
MEMORY /RECALL 00 004 | 000 | 000 | 000 | 004 | 000 | 000 | 00O
WALK 01 | | oo7

PEDESTRIAN CLEARANCE| 02 | ___ | o4

INITIAL 03 010 | 005 | 005 | 005 | 010 | o005 | [
VARIABLE INITIAL 04 o ) e ) e
VARIABLE INIT. LIMIT| 05 050 | 050 | 050 | 050 | 050 | 050 | 050 | 050
TIME BEFOR REDUCTION| 06

TIME TO REDUCE 07

MAXIMUM GAP 08 00.1| 02.0| 02.0| 02.0| 00.1| 02.0| 00.1| 00.1
MINIMUM GAP 09 T IR R RO T | Y e R
GAP CLOCK 10 USED WITH DAA ONLY | USED WITH DBB ONLY
MAXIMUM GREEN 1 1% 040 | 015 | 025 | 025 | 040 | 015 | _ | _
MAXIMUM GREEN 2 12

MAXIMUM GREEN 3 13

RECALL GREEN 14 040 | 010 | 017 | o017 | 040 | 010 | __ |
YELLOW CLEARANCE 15 05.0| 05.0| 04.0| 04.0| 05.0( 05.0| _ . | .
RED CLEARANCE 16 01.0| o01.0| o1.0f o1.0| o1.0f O01.0| _ . | _ .
THIRD CLEARANCE 17 N [ N e D T e
FOURTH CLEARANCE 18 S T R (I | DR | S R I

F1l F2 F3 F4 F5 F6 F7 F8




Q

]

&CONV\

2
=z z
< ||=
LAWN o gmﬁ
BIKE ROUTE SIGN e POWE TABLE OF é 8}1__,2
"HUDSON RIVER 3 1 sT¢ CLEARANCES < %35
TRAIL 9" W w/F FROM ) > 20 |
/~ END OF 40 MPH < o %0 4 T0 ] I75) é""g
[/ sPEED Z TCATCH BASIN & s S ﬁ': Q Ij'd:"
T C e R[Y E = Qo
SHRE Bien 8 RIM 209.4 i INEH = ﬁii R R| R "E’ R S Tk
. ) a INV 204.5 RTG[ R E L w ©
ROKEBY ROAD & ) R|G|7%I°6 = |l 2
’ ' R R . s =
-6 R o = L I(2
CHG+E 75128 G R|G |4 .E O
S el ——— e ~.CTC 56 =6 R|G -
3 Sy
o e £ CHG+E_84033 B = —— R R
DA ——— =W ————— \ S 1likllne © OHW S = . '
| b ) - = o
\~ a =
U.S. RO = @Ni: |z
-S.ROUTE 9 4 17+00 = A 19+00 1 ¢ e
— : = — —— ! ; TABLE OF OPERATIONS z é 2
22 B [_ mPFHEY===3 (¥ —] £=m 26 Frces 18
] ! PHASE g3 [z 2
@5 58 v 2| 3| s s |6 | 7|8 |9 10 3 EP
- #1 G | 6 | R | R R | R | R | R | ow | ow % ooz
21°40'5 - /| ' 2 R | R | -8R | R R | R | R | R6-| Ow | ow OoE
AW o= = R 8 — s R|R|R|R| 6|6 | R R [ow]ow § §m§
= S - - N - - 5 R | R G | G R | R | R | R | ow | ow L 1
o EXISTING ROW
Y \ 0 %R | R | R | R | R | R | R | Re| ow | ow |2
PROPOSED ROW T~ .3 R R R R R R c G | Owe | Dwe e
~ H'\IH@ 7 s1+e5 | G |6 | G| 6 | R | R | " | & |ow]ow ES
! " D
NYSDOT“RRAS @ CHG+E CCRI 92 +96 |-6R | R |6R | R | R | R | R | Ro- | ow | ow
DISK #8D0N T 30943/P-56S # w3 + e4 R | R R | R G | G | 6 | 6 | ow | ow
! H ooy PROPOSED MONUMENT TG | o | [ rv | mv | Fm | em | e | e | ow | oaee .
| S HANNAFORD SIGN
w
\ f WITH PLANTING DISPLAY g
ALL LENSES ON
| . | TRAFFIC SIG (B @@ ® @O N® HAND/ |HAND/
: i ool solofiofoc foflofend ow
Ié“-" / |§4 DIA, o) (& o) ® | (© OO
~ Ii8l [ | / ® UPON ACTUATION OF A PEDESTRIAN PUSH BUTTON, THE INDICATION
SHALL DISPLAY A STEADY *MAN" (WALK), FOLLOWED BY A FLASHING
/
~ [/ *HAND*, AND THEN A STEADY "HAND* CDON'T WALKD. g
“ I3
: ’ SPAN WIRE SIGNS TO BE INSTALLED
NUMeR |LOCATION| TEXT size | Niaen [MOUNTING | quantiry LEGEND
SYMBOL
DESCRIPTION
30°x 36 IPROPOSED| EXISTING
680.8204M (750 x 900 nm> | po_ny aH. 2 Y O | swnaL PoLe g
75 SF.
' ONLY Py - [CJ | GROUND MOUNTED CONTROLLER
) o [on] POLE MOUNTED CONTROLLER JEFFREY W. PANGBURN, PE
. —_— =——‘::-E SPAN WIRE ASSEMBLY PROGRESS
TABLE OF INDUCTANCE LOOP DESIGN [es082004 & ¢750 % 500 mm | g3 ap oH 2 === CONDUIL PRINT
7.5 SF. (TRAFFIC SIGNALS & NUMBER
DETECTOR|  PHASE INDUCTANCE [ NUMBER OF | JUNCTION |1 1/4 NPS | DUAL LOGP ONLY | | cqea sam 0 @ |euisor = pOT EOR
NUMBER | NUMBER LOOP SIZE TURNS BOXES CONDUIT | DET. MODULES o e LIRAPEIC BONAL HEAD | WA CRLSIR e
2A @2 G'% 40° (1.8x12 m) a-4-2 —_—— —_—— TRAFFIC SIGNAL HEAD = 2 WAY
28 (B 6'x 40 (LBx12 ) 2 ! ! L | 1 |™Remc sionaL HEAD - 3 way LIC. NO. 076331
3A @3 6'x 40’ (1.Bx12 m) 2-4-2 MAP REFERENCE: I —
r— TRAFFIC SIGNAL HEAD ~ 4 WAY "
3B %3 &6'x 40' (1.8x12 m 2 L ‘ 1.) BASEMAPPING PREPARED BY TECTONIC CONSULTING AND MODIFIED BY = 5
4A 94 6'x_40' ¢1.Bx12 m 2-4-2 CREIGHTON MANNING ENGINEERING, LLP ® SIGNAL FACE & NUMBER DRAWN: AJC.
4B 4 6% 40° {1Bx12_m 2 L i MAP_NOTES; T =717 [woucsnc 1000 CHECKED: ___IWP.
6A 3 6% 40 Bxi2 m | 2-4-2 1.) NORTH ORIENTATION AND ELEVATIONS SHOWN HEREON ARE BASED S s eRg
68 [ 6'x_40° (1812 m 2 ! 1 ON DATA DEPICTED ON MAP REFERENCE NO. 1. OETECTAR RUMBER {MICROPROCESSOR ONLY) SCALE: =20
16A% %6 E'x 40' (18x12 M) | 2-4-2 2.) UNDERGROUND FACILITIES, STRUCTURES AND UTILITIES HAVE BEEN 2 ] SUBMISSION, _ 0%
168x 26 6 40" (1.Bx12_n 2 i 1 fqliggw raggcooéxgg Ql_a'léAF[iNED ciRToM FIELD SURVEY AND PREVIOUS ' PED. SIGNAL HEAD PUSH BUTTON DATE: OCT. 28, 2001
e— AND . THEIR LOCATION MUST BE CONSIDERED APPROXIMATE
» VITH S-SECOND DELAY ONLY. THERE MAY BE OTHER UNDERGROUND UTILITIES, THE EXISTENCE L g, LR roc PROJ. NO
OF WHICH ARE UNKNOWN TO THE UNDERSIGNED. THE SIZE AND LOCATION b b | marc son

OF ALL UNDERGROUND UTILITIES MUST BE VERIFIED BY THE APPROPRIATE
AUTHORITIES PRIOR TO ANY EXCAVATION, SOIL TESTING AND CONSTRUCTION,

TSP1




o rEoA STATE OF NEW YORK - DEPARTMENT OF TRANSPORTATION

e Ve TRAFFIC ENGINEERING & SAFETY DIVISION study : /
TRAFFIC CONTROL SPECIFICATIONS Contract:
-_--_——_.--__—._—-—"'.-_‘—l_\——-._._

: _ PIN:.

D-6 ' Dutchess . : 7 Flle :

SIGNAL NO(S) COUNTY ! PAGE 1 OF 20PAGES
Rt. 9 @ Rt., 199 - _//ﬂ/f#'()ﬁb'“Z'aCZ@

[ oty [F viLLace [] TOWNOF  Red Hook

INTERSECTION

Department Order filed as Section Subdivision

"~—-_———-.
Prior specifications hereby superseded [:] None []

Purpose ,
Modify signal to include left turn arrows
These specifications will be effective upon the Installation Mg

the necessary traffic control device(s) reguired b@nd conforming <}
of Uniform Traffic Control Devices ‘

dification o
tate Manuafl

. This Signal shall

A. Operate in accordance with the Table of Operations and / of Change intervais as
shown on page(s) 2 @asa:

— (] Pretimed Signal
[%X] Semi-raffic actuated signal
[] Fulltraffic actuated signal

[x] Pedestrian actuated signal

[] Other

B. ];2 Display vehicular indications
[\4" Display pedestrian indications
[V Be equipped with vehicle detectors
D/Be equipped with Pedestrfan pushbuttons

as shown In the [} schematic [[] scaied drawing onpage 3

 ——

Be equipped with pre-emption interconnection and / or coordination
which are described agllows : D )

ce. :( ) [] Maln Office

RTE |

(1) [] Region 8 Traffic Engineer . Date — - Signature Title
2) O — Installation Date

)y d Modification Date




FEAD FACES N SIGNAL D6

1,2,4,5,68 _3,7 : .+ .. .. .RTE 9 @ RTE 199

“TOWN OF RED HOOK

|B)_# %g DUTCHESS COUNTY
%% @ - | NOT TO SCALE

TABLE OF OPERATIONS
TABLE OF CLEARANCES PHASE — PALE
FROM 1t | 2737 a5 6] 7] 8 |EXCL PED
TO i G G R R R R R R
R | ¢ |ea 2 RIRI|®IRIRIRIR | R

= : R I R| RIRIRIR]|G
" R | Y |YA R | R1 6| 6| R|R|R R
R| R| R i R I R|IR|R|G|G|RI|R
R & o R|R|RI|IR|R|R|M[R
G R G G G G G R R R R
ol R R [GA | 6| Rl RI|R R
iR g R|IR|IRI|RIG|G|G]| &
R R|IRIR|R|RIR|GG| G

St | FL. Y| FL.Y| FL.Y| FL.Y|FLR| FL.R|FLR[FL.R| DARK




a 1

CCsS = 82A Signal # = 6 Rte = 9 Rte Seq # = 460
DATE: 12/23/03 TIME: 15:08:45
R R R I A0 o 2 2 0 T A T A A S RN SRR S SRr N A SR A SR

TE 261 (11/95) PHASE TIMING DATA/TIMER INTERVALS
PHASE/

INTERVAL INT. #| F1 F2 F3 F4 F5 F6 F7 F8
MEMORY /RECALL 00 003 | 000 | 000 | 000 | 003 | 000 | 003 000
WALK 01

PEDESTRIAN CLEARANCE| 02

INITIAL 03 010 ( 005 | 010 | _ [ 010 | __ | o0 005
VARIABLE INITIAL 04 ) e 00.0) s el e
VARIABLE INIT. LIMIT| 05 | o50 | 000 | 050 | 050 | 050 | 050 050
TIME BEFOR REDUCTION| 06 | | ooo

TIME TO REDUCE 07 | | ooo0

MAXIMUM GAP 08 04.0| 03.0| 03.0| 00.1%| 04.0| 00.1| 04.0| 03.0
MINIMUM GAP 09 il s 000 sl e s ] s
GAP CLOCK 10 USED WITH DAA ONLY | USED WITH DBB ONLY
MAXIMUM GREEN 1 11 060 ( 015 | 040 | __ | 060 | | 040 015
MAXIMUM GREEN 2 12 075 075

MAXIMUM GREEN 3 13

RECALL GREEN 14 030 | 010 | 035 | _ | o045 | | o020 010
YELLOW CLEARANCE 15 04.0| 04.0| 04.0| __ ._| 04.0| _ . | 04.0| 04.0
RED CLEARANCE 16 01.0| 01.0| 01.0| _ . | o1.0| _ . | 01.0| 01.0
THIRD CLEARANCE 17 T T N SR (TN | (TN N S
FOURTH CLEARANCE 18 | N R IS | (T B T

F1 F2 F3 F4 FS F6 F7 F8




D

0B6B0.781001M - MODIFY
TRAFFIC SIGNAL EQP.
660.810108M - TRAFFIC
SIGNAL SECT. BIMODAL
YELLOW/GREEN ARROW
6B0.8101078 - TRAFFIC
SECT. TYPE 1, 300mn

éf/

NYSDOT ITEMS CTYP.»
680.520203M - CONDUIT
FLEX STEEL - 1| NPS
680.54M - INDUCTANCE
LOOP INSTALLATION

MAP REFERENCE;
1.) MAP PREPARED BY CREIGHTON MANNING ENGINEERING, LLP.

MAP NOTES;

‘I)NORTH ORIENTATION AND ELEVATIONS SHOWN HEREON ARE BASED
ON DATA DEPICTED ON MAP REFERENCE NO. 1.

2.) UNDERGROUND FACILITIES, STRUCTURES AND UTILITIES HAVE BEEN
PLOTTED FROM DATA OBTAINED FROM FIELD SURVEY AND PREVIOUS
MAPS AND RECORDS. THEIR LOCATION MUST BE CONSIDERED APPROXIMATE
ONLY. THERE MAY BE OTHER UNDERGROUND UTILITIES, THE EXISTENCE
OF WHICH ARE UNKNOWN TO THE UNDERSIGNED. THE SIZE AND LOCATION
OF ALL UNDERGROUND UTILITIES MUST BE VERIFIED BY THE APPROPRIATE
AUTHORITIES PRIOR TO ANY EXCAVATION, SOIL TESTING AND CONSTRUCTION.

TRAFFIC SIGNAL PLAN

OFFSITE HIGHWAY IMPROVEMENTS
TO U.S. ROUTE 9
TOWN OF RED HOOK, NEW YORK
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680.72R - INDUCTANCE
LOOP WIRE *
a
o
)
TABLE OF f
CLEARANCES 2
("4
FROM
TO RT G
RIC|-6]|-6|
=
I HHEE
LEGEND R| G| B[S
L DESCRIPTION N R| G| RrRIG B
R R j
IPROPOSED/| EXISTING
5 3l TABLE OF OPERATIONS ‘g ‘; = ‘E R s
™ [3 | GROUND MOUNTED CONTROLLER PHASE e =5 RI1Gl-g fé PROGRESS
on aa POLE MOUNTEQ CONTROLLER 1 2 3 4 5 6 . 8 9 10 1 12 13 14 15 16 Ng?";gR
——— | ——— | SPAN WIRE ASSEMBLY \ [ [ R R R R R R owe | owe | ow | ow | ow | ow | ow | ow CONSTRUCTION
- - CONDUIT 5 R R 9 G R R R R oW ow Dw ow Dwe Dwe ow oW
o] B | ruusox e e 2 R ] e [ 5 S = = ow | ow | ow | ow | ow | ow | ow | ow TABLE OF INDUCTANCE LOOP DESIGN
— o— | rarmc siGHAL HEAD - 1 war : R 2 R g ¢ 6 R | R | ow | ow | Dw | OW | Dw | Ow | Owe | Owe DETECTOR| PHASE INDUC TANCE NUMBER OF | JUNCTION |1 174 NPS DuAL LOOP LIC. NO. 076931
— 3 R R R R R R G [ DW DW Dw* owe | DwW ow DW oW NUMBER NUMBER LOOP SIZE TURNS BOXES CONDUIT DET. MODULES -
-—— TRAFFIC SICNAL HEAD - 2 WAY ) R R R R R R G ¢ DW DW bW W W oW DW W Ty a1 o'x 60' CLAxIA ™ 2 0 - 1 DESIGN: K.LF.
1 [ _L_ | mamc sona mew - 3 war 1+5 | 6 | 6 | 6 | 6 | R | R | R| R | ow| ow | ow | ow | ow | ow | ow | ow 2a sz &% 60" (LBx1B m) | 2-4-2 0 - 1 P
+ ~—<— | TRAFFIC SIGNAL HEAD ~ 4 WAY 3+ 3 R R R A g G = E.| W [ _OW | O I Dwel) DW | Ow | OW ] oW L 24 6'x 40° (1Bxl2 m) 2 0 = : =T
FLASHING FL [1 9 FL FL FL 19 v . A= - 1 o
e) N T oPerATION | vol | & & veo. | meo | rem R’}.‘, pep | oamc | oamx |oamx | oamx | oamx [ oame | oam | oasx 8A 28 6'x 40° (1.Bx12 m) 2-4-2 0 e —
i ] | mouctance Loor LENSES ARE ® | ® BRI ®|® ® ® SUBMISSION: _ 40%
0omm | () | (0 | N ) [ ) | Q)| (x) () | /| rasws | s | Mwos | vor | waxny | win/ | o/ OATE. ___ OGT. 26, 2001
[ OETECTOR NUMBER (MICROPROCESSOR ONLY) DLAMETER i ) wt | o | owaw | owaw | o | s | oww | oww
] PHASE G DRSO (c) 0 0 X G [ 20 40 AN
* UPON ACTUATION OF A PEDESTRIAN PUSH BUTTON, THE INDICATION SHALL OISPLAY A STEADY "MAN" [WALK), FOLLOWED
- EEDIISICNAL sHEAD) PUSHBUTION BY A FLASHING "MAND", AND THEN A STEADY “HAND® (DON'T WALK). )
4 ol UTILITY POLE
gN FEET)
) b TRAFFIC SIGN I INCH = 20 FT.
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LEVEL OF SERVICE STANDARDS

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 (v/c) ratio are used to
characterize LLOS for a lane group. Delay quantifies the increase in travel time due to traffic
signal control. It is also a 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.

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-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 LOS A.

LOS C describes operations with control delay between 20 and 35 s/veh 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.

LOS D describes operations with control delay between 35 and 55 s/veh and a volume-to-
capacity 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.
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LOS E describes operations with control delay between 55 and 80 s/veh 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.

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.

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).

The Level of Service Criteria for signalized intersections are given in Exhibit 18-4 from the 2010

Highway Capacity Manual published by the Transportation Research Board.

Exhibit 18-4

LOS by Volume-to-Capacity Ratio

Control Delay (s/veh) v/e <1.0 vie >1.0
<10 A I8
>10-20 B E
>20-35 C 19
>35-55 D E
>55-80 E E
>80 g F

For approach-based and intersection wide assessments, LOS is defined solely by control delay.
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LEVEL OF SERVICE CRITERIA
FOR TWO-WAY STOP-CONTROLLED (TWSC) UNSIGNALIZED INTERSECTIONS

Level of Service (LOS) for a two-way stop-controlled (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. LOS is not defined for

the intersection as a whole or for major-street approaches.

The Level of Service Criteria for TWSC unsignalized intersections are given in Exhibit 19-1

from the 2010 Highway Capacity Manual published by the Transportation Research Board.

Exhibit 19-1

LOS by Volume-to-Capacity Ratio

Control Delay (s/veh) vie <1.0 v/e >1.0
0-10 A I
>10-15 B F
>15-25 C IF
>25-35 D F
>35-50 E I
>50 F F

The LOS criteria apply to each lane on a given approach and to each approach on the minor street.
LOS is not calculated for major-street approaches or for the intersection as a whole.

As Exhibit 19-1 notes, 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 Level of Service Criteria for unsignalized intersections are somewhat different from the

criteria for signalized intersections.
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LEVEL OF SERVICE CRITERIA
FOR ALL-WAY STOP-CONTROLLED (AWSC) UNSIGNALIZED INTERSECTIONS

The Levels of Service (LOS) for all-way stop-controlled (AWSC) intersections are given in
Exhibit 20-2. As the exhibit notes, 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.

The Level of Service Criteria for AWSC unsignalized intersections are given in Exhibit 20-2

from the 2010 Highway Capacity Manual published by the Transportation Research Board.

Exhibit 20-2

LOS by Volume-to-Capacity Ratio

Control Delay (s/veh) v/c 1.0 v/e>1.0
0-10 A F
>10-15 B F
>15-25 C e
>25-35 D F
>35-50 E Ij#
>50 F I?

For approaches and intersection wide assessment, LOS is defined solely by control delay.
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2012 EXISTING TRAFFIC VOLUMES

PEAK AM HOUR

1: U.S. ROUTE 9 & WEST MARKET/EAST MARKET 6/20/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi Y Fi Y Fi Y Fi Y
Volume (vph) 63 90 81 70 109 38 52 271 49 25 353 43
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Frt 0.953 0.976 0.982 0.986
Flt Protected 0.987 0.984 0.993 0.997
Satd. Flow (prot) 0 1515 0 0 1547 0 0 1570 0 0 1583 0
FIt Permitted 0.866 0.846 0.893 0.963
Satd. Flow (perm) 0 1329 0 0 1330 0 0 1412 0 0 1529 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 20 10 9 5
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1050 1377 968 752
Travel Time (s) 23.9 31.3 22.0 17.1
Peak Hour Factor 087 087 087 087 087 087 087 087 087 087 087 087
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Parking (#/hr) 2 2 2 2
Adj. Flow (vph) 72 103 93 80 125 44 60 311 56 29 406 49
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 268 0 0 249 0 0 427 0 0 484 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 116 100 100 116 100 100 116 100 100 116 100
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 1 1
Detector Template
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50 50 50
Detector 1 Type CH+Ex CI+Ex CH+Ex CI+Ex CH+Ex CI+Ex CH+Ex CI+Ex
Detector 1 Channel
Detector 1 Extend (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay () 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA pm+pt NA pm+pt NA Perm NA
Protected Phases 7 8 3 2 5 1
Permitted Phases 7 3 5 1
Detector Phase 7 7 8 3 2 5 1 1
Switch Phase
Minimum Initial (S) 100  10.0 50 100 50 100 100  10.0
Minimum Split (s) 200 200 100  35.0 10.0  45.0 300 300
Total Split (s) 400 400 150  55.0 150 75.0 60.0  60.0
Total Split (%) 30.8% 30.8% 11.5% 42.3% 11.5% 57.7% 46.2% 46.2%
Maximum Green (s) 350 350 100  50.0 100  70.0 55.0 550
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2012 EXISTING TRAFFIC VOLUMES

PEAK AM HOUR

1: U.S. ROUTE 9 & WEST MARKET/EAST MARKET 6/20/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 4.0 4.0 4.0 4.0

Lead/Lag Lead Lead Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Min Min None  None None Min Min Min

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 100 100 11.0 11.0 11.0 110

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green () 214 214 26.8 26.8

Actuated g/C Ratio 0.38 0.38 0.47 0.47

v/c Ratio 0.52 0.49 0.64 0.67

Control Delay 18.4 18.4 17.3 17.9

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 18.4 18.4 17.3 17.9

LOS B B B B

Approach Delay 18.4 18.4 17.3 17.9

Approach LOS B B B B

Queue Length 50th (ft) 60 58 94 110

Queue Length 95th (ft) 154 146 233 265

Internal Link Dist (ft) 970 1297 888 672

Turn Bay Length (ft)

Base Capacity (vph) 916 1165 1371 1380

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.29 0.21 0.31 0.35

Intersection Summary

Area Type: Other

Cycle Length: 130

Actuated Cycle Length: 57

Natural Cycle: 80

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.67

Intersection Signal Delay: 17.9 Intersection LOS: B

Intersection Capacity Utilization 58.5% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:  1: U.S. ROUTE 9 & WEST MARKET/EAST MARKET

'l' g1 ‘\ g2 "_;ﬁ
B0 s | 155 | 555
Tﬁﬁ —*u7 ¥ o3

758 [ Naos [ Miss
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2012 EXISTING TRAFFIC VOLUMES PEAK AM HOUR
1: U.S. ROUTE 9 & WEST MARKET/EAST MARKET 6/20/2014

Two Way Analysis cannot be performed on Signalized Intersection.

Synchro 8 Report
JCE JOB# 1905 - R.H. Page 3



2012 EXISTING TRAFFIC VOLUMES
2: U.S. ROUTE 9 & AMHERST ROAD/M.M. HAM MEMORIAL FIREHOUSE LANE

PEAK AM HOUR

6/20/2014

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi Y Fi Y Fi Y Fi Y
Volume (vph) 28 3 15 39 1 17 7 337 71 22 504 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 100 100 1.00 100 100 1.00 1.00 100 100 1.00 100 1.00
Frt 0.957 0.959 0.977 0.998
Flt Protected 0.970 0.967 0.999 0.998
Satd. Flow (prot) 0 1680 0 0 1678 0 0 1766 0 0 1802 0
Flt Permitted 0.970 0.967 0.999 0.998
Satd. Flow (perm) 0 1680 0 0 1678 0 0 1766 0 0 1802 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 870 1112 1871 582
Travel Time (s) 19.8 25.3 42,5 13.2
Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Adj. Flow (vph) 31 3 16 43 1 19 8 370 78 24 554 9
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 50 0 0 63 0 0 456 0 0 587 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Stop Stop Free Free
Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 49.8% ICU Level of Service A
Analysis Period (min) 15
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2012 EXISTING TRAFFIC VOLUMES PEAK AM HOUR
2: U.S. ROUTE 9 & AMHERST ROAD/M.M. HAM MEMORIAL FIREHOUSE LANE 6/20/2014

Intersection
Intersection Delay, s/veh 2.6
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 28 3 15 39 1 17 7 337 71 22 504 8
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free  Free  Free Free  Free  Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 91 91 91 91 91 91 91 91 91 91 91
Heavy Vehicles, % 5 5 5 5 5 5 5 5 5 5 5 5
Mvmt Flow 31 3 16 43 1 19 8 370 78 24 554 9
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow All 1042 1071 558 1041 1036 409 563 0 0 448 0 0
Stage 1 607 607 - 425 425 - - - - - - -
Stage 2 435 464 - 616 611 - - - - -
Follow-up Headway 3545 4045 3345 3545 4.045 3345 2245 - - 2245
Pot Capacity-1 Maneuver 205 218 523 205 229 636 994 - - 1097
Stage 1 478 482 - 601 581 - - - - -
Stage 2 594 558 - 473 480
Time blocked-Platoon, % - -
Mov Capacity-1 Maneuver 192 209 523 190 219 636 994 - - 1097
Mov Capacity-2 Maneuver 192 209 - 190 219 - - - - -
Stage 1 473 467 - 594 575
Stage 2 569 552 - 440 465
Approach EB WB NB SB
HCM Control Delay, s 23.6 25.1 0.1 0.3
HCM LOS C D
Minor Lane / Major Mvmt NBL NBT NBR EBLnl WBLnl SBL SBT SBR
Capacity (veh/h) 994 - - 244 241 1097 - -
HCM Lane V/C Ratio 0.008 - - 0207 026 0.022 -
HCM Control Delay (s) 8.65 0 - 236 251 8356 0
HCM Lane LOS A A C D A A
HCM 95th %tile Q(veh) 0.023 - - 076 1.008 0.068 -
Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

Synchro 8 Report
JCE JOB# 1905 - R.H. Page 5



2012 EXISTING TRAFFIC VOLUMES

PEAK AM HOUR

3: U.S. ROUTE 9 & OLD FARM ROAD 6/20/2014

2 T N I T
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations L 4‘ Ts
Volume (vph) 18 22 18 365 480 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Grade (%) 0% 0% 2%
Lane Util. Factor 100 100 100 100 100 1.00
Frt 0.926 0.995
Flt Protected 0.978 0.998
Satd. Flow (prot) 1687 0 0 1859 1872 0
FIt Permitted 0.978 0.998
Satd. Flow (perm) 1687 0 0 1859 1872 0
Link Speed (mph) 30 30 30
Link Distance (ft) 298 1538 1871
Travel Time (s) 6.8 350 425
Peak Hour Factor 092 092 092 092 092 092
Adj. Flow (vph) 20 24 20 397 522 20
Shared Lane Traffic (%)
Lane Group Flow (vph) 44 0 0 417 542 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left Left Left  Right
Median Width(ft) 12 11 11
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 099 099
Turning Speed (mph) 15 9 15 9
Sign Control Stop Free  Free
Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 43.9% ICU Level of Service A
Analysis Period (min) 15
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2012 EXISTING TRAFFIC VOLUMES

PEAK AM HOUR

3: U.S. ROUTE 9 & OLD FARM ROAD 6/20/2014
Intersection
Intersection Delay, s/veh 0.8
Movement EBL EBR  NBL NBT SBT SBR
Vol, veh/h 18 22 18 365 480 18
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop  Free  Free Free  Free
RT Channelized - None None None
Storage Length 0 - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 -2 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 20 24 20 397 522 20
Major/Minor Minor2 Majorl Major2
Conflicting Flow Al 968 532 541 0 - 0
Stage 1 532 - - - -
Stage 2 436 - -
Follow-up Headway 3.518 3.318 2218
Pot Capacity-1 Maneuver 282 547 1028
Stage 1 589 - -
Stage 2 652
Time blocked-Platoon, %
Mov Capacity-1 Maneuver 275 547 1028
Mov Capacity-2 Maneuver 275 - -
Stage 1 589
Stage 2 636
Approach EB NB SB
HCM Control Delay, s 15.7 0.4 0
HCM LOS C
Minor Lane / Major Mvmt NBL NBT EBLnl SBT SBR
Capacity (veh/h) 1028 379
HCM Lane V/C Ratio 0.019 0.115
HCM Control Delay (s) 8.57 0 157
HCM Lane LOS A A C
HCM 95th %tile Q(veh) 0.058 0.385
Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
Synchro 8 Report

JCE JOB# 1905 - R.H.

Page 7



2012 EXISTING TRAFFIC VOLUMES

PEAK AM HOUR

4: U.S. ROUTE 9 & ROKEBY ROAD/HANNAFORD DRIVE 6/20/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s iy ul % 4 ul % Ts
Volume (vph) 46 6 20 15 2 28 6 280 20 39 385 54
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 12 12 11 11 11 11 12 12
Grade (%) 1% -5% 4% -2%
Storage Length (ft) 0 0 0 65 100 100 145 0
Storage Lanes 0 0 0 1 1 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Frt 0.962 0.850 0.850 0.981
Flt Protected 0.969 0.957 0.950 0.950
Satd. Flow (prot) 0 1622 0 0 1775 1577 1629 1714 1457 1678 1793 0
Flt Permitted 0.969 0.957 0.490 0.501
Satd. Flow (perm) 0 1622 0 0 1775 1577 840 1714 1457 885 1793 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 19 85 145 12
Link Speed (mph) 35 35 40 30
Link Distance (ft) 764 309 955 1538
Travel Time (s) 14.9 6.0 16.3 35.0
Peak Hour Factor 092 092 092 092 09 092 092 09 092 092 092 092
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Adj. Flow (vph) 50 7 22 16 2 30 7 304 22 42 418 59
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 79 0 0 18 30 7 304 22 42 477 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 11 11
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 101 105 1.00 097 097 097 107 107 107 1.03 099 0.9
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 1 1 1 1
Detector Template
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50 50
Detector 1 Type CH+Ex CI+Ex C+Ex Cl+Ex Cl+Ex CH+Ex Cl+Ex Cl+Ex Cl+Ex CI+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Split NA Split NA pm+ov  Perm NA Perm pm+pt NA
Protected Phases 4 4 8 8 1 2 1 6
Permitted Phases 8 2 2 6
Detector Phase 4 4 8 8 1 2 2 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 50 100 100 100 50 100
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2012 EXISTING TRAFFIC VOLUMES

PEAK AM HOUR

4: U.S. ROUTE 9 & ROKEBY ROAD/HANNAFORD DRIVE 6/20/2014
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Minimum Split (s) 100 100 100 100 100 210 21.0 210 100 210
Total Split (s) 200 200 200 200 150 350 350 350 150 500
Total Split (%) 222% 22.2% 222% 222% 16.7% 389% 38.9% 38.9% 16.7% 55.6%
Maximum Green (s) 150 150 150 150 100 300 300 300 100 450
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None  None None None None Max Max Max  None Max
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 110 110 110 11.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 9.1 7.3 94 462 462 462 524 533
Actuated g/C Ratio 0.13 010 014 066 066 066 075 0.77
v/c Ratio 0.34 010 010 001 027 002 006 035
Control Delay 26.4 30.0 08 107 9.9 0.1 4.7 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.4 30.0 08 107 9.9 0.1 4.7 5.5
LOS C C A B A A A A
Approach Delay 26.4 11.7 9.2 55
Approach LOS C B A A
Queue Length 50th (ft) 21 6 0 1 55 0 3 47
Queue Length 95th (ft) 65 27 0 9 168 0 21 189
Internal Link Dist (ft) 684 229 875 1458
Turn Bay Length (ft) 65 100 100 145
Base Capacity (vph) 391 412 370 557 1138 1016 792 1375
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.20 004 008 001 027 002 005 035
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 69.6
Natural Cycle: 55
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.35
Intersection Signal Delay: 8.7 Intersection LOS: A
Intersection Capacity Utilization 49.8% ICU Level of Service A
Analysis Period (min) 15
Splits and Phases:  4: U.S. ROUTE 9 & ROKEBY ROAD/HANNAFORD DRIVE
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2012 EXISTING TRAFFIC VOLUMES PEAK AM HOUR
4: U.S. ROUTE 9 & ROKEBY ROAD/HANNAFORD DRIVE 6/20/2014

Two Way Analysis cannot be performed on Signalized Intersection.
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2012 EXISTING TRAFFIC VOLUMES

PEAK PM HOUR

1: U.S. ROUTE 9 & WEST MARKET/EAST MARKET 6/20/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi Y Fi Y Fi Y Fi Y
Volume (vph) 92 110 85 130 122 59 70 438 65 104 225 59
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Frt 0.960 0.974 0.985 0.979
Flt Protected 0.984 0.980 0.994 0.987
Satd. Flow (prot) 0 1521 0 0 1537 0 0 1577 0 0 1556 0
FIt Permitted 0.789 0.715 0.908 0.701
Satd. Flow (perm) 0 1220 0 0 1122 0 0 1440 0 0 1105 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 16 11 8 9
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1050 1377 968 752
Travel Time (s) 23.9 31.3 22.0 17.1
Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Parking (#/hr) 2 2 2 2
Adj. Flow (vph) 98 117 90 138 130 63 74 466 69 111 239 63
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 305 0 0 331 0 0 609 0 0 413 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 116 100 100 116 100 100 116 100 100 116 100
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 1 1
Detector Template
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50 50 50
Detector 1 Type CH+Ex CI+Ex CH+Ex CI+Ex CH+Ex CI+Ex CH+Ex CI+Ex
Detector 1 Channel
Detector 1 Extend (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay () 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA pm+pt NA pm+pt NA Perm NA
Protected Phases 7 8 3 2 5 1
Permitted Phases 7 3 5 1
Detector Phase 7 7 8 3 2 5 1 1
Switch Phase
Minimum Initial (S) 100  10.0 50 100 50 100 100  10.0
Minimum Split (s) 200 200 100  35.0 10.0  45.0 300 300
Total Split (s) 395 395 150 545 150 755 605 605
Total Split (%) 30.4% 30.4% 11.5% 41.9% 11.5% 58.1% 46.5% 46.5%
Maximum Green (s) 345 345 100 495 100 705 555 555
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2012 EXISTING TRAFFIC VOLUMES

1: U.S. ROUTE 9 & WEST MARKET/EAST MARKET

PEAK PM HOUR
6/20/2014

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 4.0 4.0 4.0 4.0

Lead/Lag Lead Lead Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Min Min None  None None Min Min Min

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 100 100 11.0 11.0 11.0 110

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green () 37.9 37.9 47.4 47.4

Actuated g/C Ratio 0.40 0.40 0.50 0.50

v/c Ratio 0.61 0.72 0.83 0.73

Control Delay 29.6 36.0 321 28.0

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 29.6 36.0 321 28.0

LOS C D C C

Approach Delay 29.6 36.0 321 28.0

Approach LOS C D C C

Queue Length 50th (ft) 126 148 291 180

Queue Length 95th (ft) 302 358 550 365

Internal Link Dist (ft) 970 1297 888 672

Turn Bay Length (ft)

Base Capacity (vph) 571 660 1123 754

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.53 0.50 0.54 0.55

Intersection Summary

Area Type: Other

Cycle Length: 130

Actuated Cycle Length: 94

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.83

Intersection Signal Delay: 31.4 Intersection LOS: C

Intersection Capacity Utilization 71.4% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:  1: U.S. ROUTE 9 & WEST MARKET/EAST MARKET
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2012 EXISTING TRAFFIC VOLUMES PEAK PM HOUR
1: U.S. ROUTE 9 & WEST MARKET/EAST MARKET 6/20/2014

Two Way Analysis cannot be performed on Signalized Intersection.

Synchro 8 Report
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2012 EXISTING TRAFFIC VOLUMES

PEAK PM HOUR

2: U.S. ROUTE 9 & AMHERST ROAD/M.M. HAM MEMORIAL FIREHOUSE LANE 6/20/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi Y Fi Y Fi Y Fi Y
Volume (vph) 23 0 20 56 0 29 13 540 116 15 466 22
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 100 100 1.00 100 100 1.00 1.00 100 100 1.00 100 1.00
Frt 0.937 0.953 0.977 0.994
Flt Protected 0.974 0.968 0.999 0.998
Satd. Flow (prot) 0 1651 0 0 1669 0 0 1766 0 0 1795 0
Flt Permitted 0.974 0.968 0.999 0.998
Satd. Flow (perm) 0 1651 0 0 1669 0 0 1766 0 0 1795 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 870 1112 1871 582
Travel Time (s) 19.8 25.3 42,5 13.2
Peak Hour Factor 095 095 09 09 09 095 09 095 095 095 095 095
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Adj. Flow (vph) 24 0 21 59 0 31 14 568 122 16 491 23
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 45 0 0 90 0 0 704 0 0 530 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Stop Stop Free Free
Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 54.4% ICU Level of Service A
Analysis Period (min) 15
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2012 EXISTING TRAFFIC VOLUMES PEAK PM HOUR
2: U.S. ROUTE 9 & AMHERST ROAD/M.M. HAM MEMORIAL FIREHOUSE LANE 6/20/2014

Intersection
Intersection Delay, s/veh 3.6
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 23 0 20 56 0 29 13 540 116 15 466 22
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free  Free  Free Free  Free  Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 5 5 5 5 5 5 5 5 5 5 5 5
Mvmt Flow 24 0 21 59 0 31 14 568 122 16 491 23
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow All 1206 1252 502 1201 1202 629 514 0 0 691 0 0
Stage 1 534 534 - 657 657 - - - - - - -
Stage 2 672 718 - 544 545 - - - - -
Follow-up Headway 3545 4045 3345 3545 4.045 3345 2245 - - 2245
Pot Capacity-1 Maneuver 158 170 563 159 182 477 1036 - - 890
Stage 1 524 520 - 449 457 - - - - -
Stage 2 440 429 - 518 514
Time blocked-Platoon, % - -
Mov Capacity-1 Maneuver 143 162 563 148 174 477 1036 - - 890
Mov Capacity-2 Maneuver 143 162 - 148 174 - - - - -
Stage 1 512 507 - 439 447
Stage 2 403 420 - 486 501
Approach EB WB NB SB
HCM Control Delay, s 25.7 38.5 0.2 0.3
HCM LOS D E
Minor Lane / Major Mvmt NBL NBT NBR EBLnl WBLnl SBL SBT SBR
Capacity (veh/h) 1036 - - 219 194 890 - -
HCM Lane V/C Ratio 0.013 - - 0207 0461 0.018 -
HCM Control Delay (s) 8.521 0 - 257 385 9118 0
HCM Lane LOS A A D E A A
HCM 95th %tile Q(veh) 0.04 - - 0755 2198 0.054 -
Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

Synchro 8 Report
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2012 EXISTING TRAFFIC VOLUMES

PEAK PM HOUR

3: U.S. ROUTE 9 & OLD FARM ROAD 6/20/2014

2 T N I T
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations L 4‘ Ts
Volume (vph) 21 31 36 653 514 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Grade (%) 0% 0% 2%
Lane Util. Factor 100 100 100 100 100 1.00
Frt 0.920 0.994
Flt Protected 0.980 0.997
Satd. Flow (prot) 1679 0 0 1857 1870 0
FIt Permitted 0.980 0.997
Satd. Flow (perm) 1679 0 0 1857 1870 0
Link Speed (mph) 30 30 30
Link Distance (ft) 298 1538 1871
Travel Time (s) 6.8 350 425
Peak Hour Factor 09 09 09 09 09 0.96
Adj. Flow (vph) 22 32 38 680 535 24
Shared Lane Traffic (%)
Lane Group Flow (vph) 54 0 0 718 559 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left Left Left  Right
Median Width(ft) 12 11 11
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 099 099
Turning Speed (mph) 15 9 15 9
Sign Control Stop Free  Free
Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 73.8% ICU Level of Service D
Analysis Period (min) 15
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2012 EXISTING TRAFFIC VOLUMES

PEAK PM HOUR

3: U.S. ROUTE 9 & OLD FARM ROAD 6/20/2014
Intersection
Intersection Delay, s/veh 1.1
Movement EBL EBR  NBL NBT SBT SBR
Vol, veh/h 21 31 36 653 514 23
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop  Free  Free Free  Free
RT Channelized - None None None
Storage Length 0 - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 -2 -
Peak Hour Factor 96 96 96 96 96 96
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 22 32 38 680 535 24
Major/Minor Minor2 Majorl Major2
Conflicting Flow Al 1302 547 559 0 - 0
Stage 1 547 - - - -
Stage 2 755 - -
Follow-up Headway 3.518 3.318 2218
Pot Capacity-1 Maneuver 177 537 1012
Stage 1 580 - -
Stage 2 464
Time blocked-Platoon, %
Mov Capacity-1 Maneuver 166 537 1012
Mov Capacity-2 Maneuver 166 - -
Stage 1 580
Stage 2 436
Approach EB NB SB
HCM Control Delay, s 20.8 0.5 0
HCM LOS C
Minor Lane / Major Mvmt NBL NBT EBLnl SBT SBR
Capacity (veh/h) 1012 282
HCM Lane V/C Ratio 0.037 0.192
HCM Control Delay (s) 8.694 0 208
HCM Lane LOS A A C
HCM 95th %tile Q(veh) 0.115 0.696
Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
Synchro 8 Report
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2012 EXISTING TRAFFIC VOLUMES

PEAK PM HOUR

4: U.S. ROUTE 9 & ROKEBY ROAD/HANNAFORD DRIVE 6/20/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s iy ul % 4 ul % Ts
Volume (vph) 78 28 16 39 29 136 25 473 58 96 332 94
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 12 12 11 11 11 11 12 12
Grade (%) 1% -5% 4% -2%
Storage Length (ft) 0 0 0 65 100 100 145 0
Storage Lanes 0 0 0 1 1 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Frt 0.982 0.850 0.850 0.967
Flt Protected 0.969 0.972 0.950 0.950
Satd. Flow (prot) 0 1656 0 0 1803 1577 1629 1714 1457 1678 1767 0
Flt Permitted 0.969 0.972 0.499 0.276
Satd. Flow (perm) 0 1656 0 0 1803 1577 855 1714 1457 488 1767 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 7 146 145 23
Link Speed (mph) 35 35 40 30
Link Distance (ft) 764 309 955 1538
Travel Time (s) 14.9 6.0 16.3 35.0
Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 093
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Adj. Flow (vph) 84 30 17 42 31 146 27 509 62 103 357 101
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 131 0 0 73 146 27 509 62 103 458 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 11 11
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 101 105 1.00 097 097 097 107 107 107 1.03 099 0.9
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 1 1 1 1
Detector Template
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50 50
Detector 1 Type CH+Ex CI+Ex C+Ex Cl+Ex Cl+Ex CH+Ex Cl+Ex Cl+Ex Cl+Ex CI+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Split NA Split NA pm+ov  Perm NA Perm pm+pt NA
Protected Phases 4 4 8 8 1 2 1 6
Permitted Phases 8 2 2 6
Detector Phase 4 4 8 8 1 2 2 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 50 100 100 100 50 100
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2012 EXISTING TRAFFIC VOLUMES

PEAK PM HOUR

4: U.S. ROUTE 9 & ROKEBY ROAD/HANNAFORD DRIVE 6/20/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Minimum Split (s) 100 100 100 100 100 210 21.0 210 100 210
Total Split (s) 200 200 200 200 150 350 350 350 150 500
Total Split (%) 222% 22.2% 222% 222% 16.7% 389% 38.9% 38.9% 16.7% 55.6%
Maximum Green (s) 150 150 150 150 100 300 300 300 100 450
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None  None None None None Max Max Max  None Max
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 110 110 110 11.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 11.9 96 197 364 364 364 492 503
Actuated g/C Ratio 0.15 012 026 047 047 047 064 065
v/c Ratio 0.50 033 029 007 063 008 023 040
Control Delay 36.8 37.0 57 176 250 02 103 108
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.8 37.0 57 176 250 02 103 108
LOS D D A B C A B B
Approach Delay 36.8 16.1 22.1 10.7
Approach LOS D B C B
Queue Length 50th (ft) 57 34 0 8 204 0 21 112
Queue Length 95th (ft) 115 76 40 28 #425 0 52 220
Internal Link Dist (ft) 684 229 875 1458
Turn Bay Length (ft) 65 100 100 145
Base Capacity (vph) 354 380 556 403 808 763 484 1159
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.37 019 026 007 063 008 021 040
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 77.2
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 18.3 Intersection LOS: B
Intersection Capacity Utilization 55.0% ICU Level of Service A
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
Splits and Phases:  4: U.S. ROUTE 9 & ROKEBY ROAD/HANNAFORD DRIVE
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2012 EXISTING TRAFFIC VOLUMES PEAK PM HOUR
4: U.S. ROUTE 9 & ROKEBY ROAD/HANNAFORD DRIVE 6/20/2014

Two Way Analysis cannot be performed on Signalized Intersection.
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2017 NO-BUILD TRAFFIC VOLUMES

PEAK AM HOUR

1: U.S. ROUTE 9 & WEST MARKET/EAST MARKET 6/20/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi Y Fi Y Fi Y Fi Y
Volume (vph) 66 95 88 79 114 40 59 301 57 26 381 45
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Frt 0.952 0.977 0.981 0.986
Flt Protected 0.987 0.983 0.993 0.997
Satd. Flow (prot) 0 1513 0 0 1547 0 0 1569 0 0 1583 0
FIt Permitted 0.866 0.819 0.888 0.960
Satd. Flow (perm) 0 1328 0 0 1289 0 0 1403 0 0 1524 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 21 9 10 5
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1050 1377 968 752
Travel Time (s) 23.9 31.3 22.0 17.1
Peak Hour Factor 087 087 087 087 087 087 087 087 087 087 087 087
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Parking (#/hr) 2 2 2 2
Adj. Flow (vph) 76 109 101 91 131 46 68 346 66 30 438 52
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 286 0 0 268 0 0 480 0 0 520 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 116 100 100 116 100 100 116 100 100 116 100
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 1 1
Detector Template
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50 50 50
Detector 1 Type CH+Ex CI+Ex CH+Ex CI+Ex CH+Ex CI+Ex CH+Ex CI+Ex
Detector 1 Channel
Detector 1 Extend (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay () 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA pm+pt NA pm+pt NA Perm NA
Protected Phases 7 8 3 2 5 1
Permitted Phases 7 3 5 1
Detector Phase 7 7 8 3 2 5 1 1
Switch Phase
Minimum Initial (S) 100  10.0 50 100 50 100 100  10.0
Minimum Split (s) 200 200 100  35.0 10.0  45.0 300 300
Total Split (s) 400 400 150  55.0 150 75.0 60.0  60.0
Total Split (%) 30.8% 30.8% 11.5% 42.3% 11.5% 57.7% 46.2% 46.2%
Maximum Green (s) 350 350 100  50.0 100  70.0 55.0 550
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2017 NO-BUILD TRAFFIC VOLUMES

PEAK AM HOUR

1: U.S. ROUTE 9 & WEST MARKET/EAST MARKET 6/20/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 4.0 4.0 4.0 4.0

Lead/Lag Lead Lead Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Min Min None  None None Min Min Min

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 100 100 11.0 11.0 11.0 110

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green () 25.3 25.3 324 324

Actuated g/C Ratio 0.38 0.38 0.49 0.49

v/c Ratio 0.55 0.54 0.70 0.70

Control Delay 214 221 204 20.1

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 21.4 22.1 20.4 20.1

LOS C C C C

Approach Delay 214 221 204 20.1

Approach LOS C C C C

Queue Length 50th (ft) 79 77 130 142

Queue Length 95th (ft) 196 191 307 328

Internal Link Dist (ft) 970 1297 888 672

Turn Bay Length (ft)

Base Capacity (vph) 815 1019 1300 1267

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.35 0.26 0.37 041

Intersection Summary

Area Type: Other

Cycle Length: 130

Actuated Cycle Length: 66.5

Natural Cycle: 80

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.70

Intersection Signal Delay: 20.8 Intersection LOS: C

Intersection Capacity Utilization 65.1% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:  1: U.S. ROUTE 9 & WEST MARKET/EAST MARKET
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2017 NO-BUILD TRAFFIC VOLUMES PEAK AM HOUR
1: U.S. ROUTE 9 & WEST MARKET/EAST MARKET 6/20/2014

Two Way Analysis cannot be performed on Signalized Intersection.
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2017 NO-BUILD TRAFFIC VOLUMES PEAK AM HOUR
2: U.S. ROUTE 9 & AMHERST ROAD/M.M. HAM MEMORIAL FIREHOUSE LANE 6/20/2014

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi Y Fi Y Fi Y Fi Y

Volume (vph) 29 3 16 49 1 18 7 387 79 23 576 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 100 100 1.00 100 100 1.00 1.00 100 100 1.00 100 1.00
Frt 0.954 0.964 0.977 0.998

Flt Protected 0.971 0.965 0.999 0.998

Satd. Flow (prot) 0 1676 0 0 1683 0 0 1766 0 0 1802 0
Flt Permitted 0.971 0.965 0.999 0.998

Satd. Flow (perm) 0 1676 0 0 1683 0 0 1766 0 0 1802 0
Link Speed (mph) 30 30 30 30

Link Distance (ft) 870 1112 1871 582

Travel Time (s) 19.8 25.3 42,5 13.2

Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Adj. Flow (vph) 32 3 18 54 1 20 8 425 87 25 633 9
Shared Lane Traffic (%)

Lane Group Flow (vph) 0 53 0 0 75 0 0 520 0 0 667 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Stop Stop Free Free
Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 55.5% ICU Level of Service B

Analysis Period (min) 15
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2017 NO-BUILD TRAFFIC VOLUMES PEAK AM HOUR
2: U.S. ROUTE 9 & AMHERST ROAD/M.M. HAM MEMORIAL FIREHOUSE LANE 6/20/2014

Intersection
Intersection Delay, s/veh 35
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 29 3 16 49 1 18 7 387 79 23 576 8
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free  Free  Free Free  Free  Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 91 91 91 91 91 91 91 91 91 91 91
Heavy Vehicles, % 5 5 5 5 5 5 5 5 5 5 5 5
Mvmt Flow 32 3 18 54 1 20 8 425 87 25 633 9
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow All 1183 1215 637 1182 1176 469 642 0 0 512 0 0
Stage 1 688 688 - 484 484 - - - - - - -
Stage 2 495 527 - 698 692 - - - - -
Follow-up Headway 3545 4045 3345 3545 4.045 3345 2245 - - 2245
Pot Capacity-1 Maneuver 164 179 472 164 189 588 928 - - 1038
Stage 1 432 442 - 558 547 - - - - -
Stage 2 551 523 - 426 441
Time blocked-Platoon, % - -
Mov Capacity-1 Maneuver 152 170 472 150 180 588 928 - - 1038
Mov Capacity-2 Maneuver 152 170 - 150 180 - - - - -
Stage 1 427 426 - 551 540
Stage 2 525 517 - 392 425
Approach EB WB NB SB
HCM Control Delay, s 29.7 36.5 0.1 0.3
HCM LOS D E
Minor Lane / Major Mvmt NBL NBT NBR EBLnl WBLnl SBL SBT SBR
Capacity (veh/h) 928 - - 198 187 1038 - -
HCM Lane V/C Ratio 0.008 - - 0.266 04 0.024 -
HCM Control Delay (s) 8.912 0 - 297 365 8555 0
HCM Lane LOS A A D E A A
HCM 95th %tile Q(veh) 0.025 - - 1031 1773 0.075 -
Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

Synchro 8 Report
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2017 NO-BUILD TRAFFIC VOLUMES

PEAK AM HOUR

3: U.S. ROUTE 9 & OLD FARM ROAD 6/20/2014

2 T N I T
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations L 4‘ Ts
Volume (vph) 19 23 19 422 551 19
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Grade (%) 0% 0% 2%
Lane Util. Factor 100 100 100 100 100 1.00
Frt 0.927 0.995
Flt Protected 0.978 0.998
Satd. Flow (prot) 1689 0 0 1859 1872 0
FIt Permitted 0.978 0.998
Satd. Flow (perm) 1689 0 0 1859 1872 0
Link Speed (mph) 30 30 30
Link Distance (ft) 298 1538 1871
Travel Time (s) 6.8 350 425
Peak Hour Factor 092 092 092 092 092 092
Adj. Flow (vph) 21 25 21 459 599 21
Shared Lane Traffic (%)
Lane Group Flow (vph) 46 0 0 480 620 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left Left Left  Right
Median Width(ft) 12 11 11
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 099 099
Turning Speed (mph) 15 9 15 9
Sign Control Stop Free  Free
Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 47.6% ICU Level of Service A
Analysis Period (min) 15
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2017 NO-BUILD TRAFFIC VOLUMES

PEAK AM HOUR

3: U.S. ROUTE 9 & OLD FARM ROAD 6/20/2014
Intersection
Intersection Delay, s/veh 0.9
Movement EBL EBR  NBL NBT SBT SBR
Vol, veh/h 19 23 19 422 551 19
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop  Free  Free Free  Free
RT Channelized - None None None
Storage Length 0 - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 -2 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 21 25 21 459 599 21
Major/Minor Minor2 Majorl Major2
Conflicting Flow Al 1109 609 620 0 - 0
Stage 1 609 - - - -
Stage 2 500 - -
Follow-up Headway 3.518 3.318 2218
Pot Capacity-1 Maneuver 232 495 960
Stage 1 543 - -
Stage 2 609
Time blocked-Platoon, %
Mov Capacity-1 Maneuver 225 495 960
Mov Capacity-2 Maneuver 225 - -
Stage 1 543
Stage 2 591
Approach EB NB SB
HCM Control Delay, s 18.1 0.4 0
HCM LOS C
Minor Lane / Major Mvmt NBL NBT EBLnl SBT SBR
Capacity (veh/h) 960 321
HCM Lane V/C Ratio 0.022 0.142
HCM Control Delay (s) 8.832 0 181
HCM Lane LOS A A C
HCM 95th %tile Q(veh) 0.066 0.49
Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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2017 NO-BUILD TRAFFIC VOLUMES

PEAK AM HOUR

4: U.S. ROUTE 9 & ROKEBY ROAD/HANNAFORD DRIVE 6/20/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s iy ul % 4 ul % Ts
Volume (vph) 48 6 21 16 2 29 6 333 21 41 451 57
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 12 12 11 11 11 11 12 12
Grade (%) 1% -5% 4% -2%
Storage Length (ft) 0 0 0 65 100 100 145 0
Storage Lanes 0 0 0 1 1 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Frt 0.962 0.850 0.850 0.983
Flt Protected 0.969 0.957 0.950 0.950
Satd. Flow (prot) 0 1622 0 0 1775 1577 1629 1714 1457 1678 1797 0
Flt Permitted 0.969 0.957 0.458 0.457
Satd. Flow (perm) 0 1622 0 0 1775 1577 785 1714 1457 807 1797 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 19 85 145 10
Link Speed (mph) 35 35 40 30
Link Distance (ft) 764 309 955 1538
Travel Time (s) 14.9 6.0 16.3 35.0
Peak Hour Factor 092 092 092 092 09 092 092 09 092 092 092 092
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Adj. Flow (vph) 52 7 23 17 2 32 7 362 23 45 490 62
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 82 0 0 19 32 7 362 23 45 552 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 11 11
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 101 105 1.00 097 097 097 107 107 107 1.03 099 0.9
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 1 1 1 1
Detector Template
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50 50
Detector 1 Type CH+Ex CI+Ex C+Ex Cl+Ex Cl+Ex CH+Ex Cl+Ex Cl+Ex Cl+Ex CI+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Split NA Split NA pm+ov  Perm NA Perm pm+pt NA
Protected Phases 4 4 8 8 1 2 1 6
Permitted Phases 8 2 2 6
Detector Phase 4 4 8 8 1 2 2 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 50 100 100 100 50 100
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2017 NO-BUILD TRAFFIC VOLUMES

PEAK AM HOUR

4: U.S. ROUTE 9 & ROKEBY ROAD/HANNAFORD DRIVE 6/20/2014
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Minimum Split (s) 100 100 100 100 100 210 21.0 210 100 210
Total Split (s) 200 200 200 200 150 350 350 350 150 500
Total Split (%) 222% 22.2% 222% 222% 16.7% 389% 38.9% 38.9% 16.7% 55.6%
Maximum Green (s) 150 150 150 150 100 300 300 300 100 450
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None  None None None None Max Max Max  None Max
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 110 110 110 11.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 9.4 7.4 96 461 461 461 524 532
Actuated g/C Ratio 0.13 011 014 066 066 066 075 0.76
v/c Ratio 0.35 010 011 001 032 002 006 040
Control Delay 26.5 30.2 08 11.0 106 0.0 4.9 6.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.5 30.2 08 11.0 106 0.0 4.9 6.2
LOS C C A B B A A A
Approach Delay 26.5 11.7 10.0 6.1
Approach LOS C B B A
Queue Length 50th (ft) 22 7 0 1 69 0 4 59
Queue Length 95th (ft) 67 28 0 9 207 0 22 234
Internal Link Dist (ft) 684 229 875 1458
Turn Bay Length (ft) 65 100 100 145
Base Capacity (vph) 389 410 370 518 1131 1011 744 1373
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.21 005 009 001 032 002 006 040
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 69.8
Natural Cycle: 55
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.40
Intersection Signal Delay: 9.2 Intersection LOS: A
Intersection Capacity Utilization 51.7% ICU Level of Service A
Analysis Period (min) 15
Splits and Phases:  4: U.S. ROUTE 9 & ROKEBY ROAD/HANNAFORD DRIVE
‘%ﬁl Tﬁl 'AEH ?ﬁ&
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2017 NO-BUILD TRAFFIC VOLUMES PEAK AM HOUR
4: U.S. ROUTE 9 & ROKEBY ROAD/HANNAFORD DRIVE 6/20/2014

Two Way Analysis cannot be performed on Signalized Intersection.
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2017 NO-BUILD TRAFFIC VOLUMES

PEAK PM HOUR

1: U.S. ROUTE 9 & WEST MARKET/EAST MARKET 6/20/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi Y Fi Y Fi Y Fi Y
Volume (vph) 97 116 94 144 128 62 78 472 73 109 254 62
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Frt 0.959 0.975 0.984 0.980
Flt Protected 0.984 0.979 0.994 0.987
Satd. Flow (prot) 0 1520 0 0 1537 0 0 1575 0 0 1558 0
FIt Permitted 0.766 0.663 0.891 0.681
Satd. Flow (perm) 0 1183 0 0 1041 0 0 1412 0 0 1075 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 17 10 8 8
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1050 1377 968 752
Travel Time (s) 23.9 31.3 22.0 17.1
Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Parking (#/hr) 2 2 2 2
Adj. Flow (vph) 103 123 100 153 136 66 83 502 78 116 270 66
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 326 0 0 355 0 0 663 0 0 452 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 116 100 100 116 100 100 116 100 100 116 100
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 1 1
Detector Template
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50 50 50
Detector 1 Type CH+Ex CI+Ex CH+Ex CI+Ex CH+Ex CI+Ex CH+Ex CI+Ex
Detector 1 Channel
Detector 1 Extend (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay () 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA pm+pt NA pm+pt NA Perm NA
Protected Phases 7 8 3 2 5 1
Permitted Phases 7 3 5 1
Detector Phase 7 7 8 3 2 5 1 1
Switch Phase
Minimum Initial (S) 100  10.0 50 100 50 100 100  10.0
Minimum Split (s) 200 200 100  35.0 10.0  45.0 300 300
Total Split (s) 395 395 150 545 150 755 605 605
Total Split (%) 30.4% 30.4% 11.5% 41.9% 11.5% 58.1% 46.5% 46.5%
Maximum Green (s) 345 345 100 495 100 705 555 555
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2017 NO-BUILD TRAFFIC VOLUMES

1: U.S. ROUTE 9 & WEST MARKET/EAST MARKET

PEAK PM HOUR
6/20/2014

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag Lead Lead Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Min Min None  None None Min Min Min
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 100 100 11.0 11.0 11.0 110
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green () 44.7 44.7 64.0 64.0
Actuated g/C Ratio 0.38 0.38 0.55 0.55
v/c Ratio 0.70 0.88 0.85 0.76
Control Delay 39.0 56.9 35.7 314
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 39.0 56.9 35.7 31.4
LOS D E D C
Approach Delay 39.0 56.9 35.7 314
Approach LOS D E D C
Queue Length 50th (ft) 193 238 445 276
Queue Length 95th (ft) 335 #452 #710 439
Internal Link Dist (ft) 970 1297 888 672
Turn Bay Length (ft)
Base Capacity (vph) 463 461 878 592
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.70 0.77 0.76 0.76
Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 116.8
Natural Cycle: 90
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 39.4 Intersection LOS: D
Intersection Capacity Utilization 76.1% ICU Level of Service D
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases:  1: U.S. ROUTE 9 & WEST MARKET/EAST MARKET
'l' g1 4\ g2 ‘_;53
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2017 NO-BUILD TRAFFIC VOLUMES PEAK PM HOUR
1: U.S. ROUTE 9 & WEST MARKET/EAST MARKET 6/20/2014

Two Way Analysis cannot be performed on Signalized Intersection.
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2017 NO-BUILD TRAFFIC VOLUMES

PEAK PM HOUR

2: U.S. ROUTE 9 & AMHERST ROAD/M.M. HAM MEMORIAL FIREHOUSE LANE 6/20/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi Y Fi Y Fi Y Fi Y
Volume (vph) 24 0 21 64 0 30 14 621 130 16 526 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 100 100 1.00 100 100 1.00 1.00 100 100 1.00 100 1.00
Frt 0.937 0.956 0.977 0.995
Flt Protected 0.974 0.967 0.999 0.999
Satd. Flow (prot) 0 1651 0 0 1673 0 0 1766 0 0 1799 0
Flt Permitted 0.974 0.967 0.999 0.999
Satd. Flow (perm) 0 1651 0 0 1673 0 0 1766 0 0 1799 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 870 1112 1871 582
Travel Time (s) 19.8 25.3 42,5 13.2
Peak Hour Factor 095 095 09 09 09 095 09 095 095 095 095 095
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Adj. Flow (vph) 25 0 22 67 0 32 15 654 137 17 554 24
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 47 0 0 99 0 0 806 0 0 595 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Stop Stop Free Free
Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 60.9% ICU Level of Service B
Analysis Period (min) 15

Synchro 8 Report

JCE JOB# 1905 - R.H.

Page 4



2017 NO-BUILD TRAFFIC VOLUMES PEAK PM HOUR
2: U.S. ROUTE 9 & AMHERST ROAD/M.M. HAM MEMORIAL FIREHOUSE LANE 6/20/2014

Intersection
Intersection Delay, s/veh 5.7
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 24 0 21 64 0 30 14 621 130 16 526 23
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free  Free  Free Free  Free  Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 5 5 5 5 5 5 5 5 5 5 5 5
Mvmt Flow 25 0 22 67 0 32 15 654 137 17 554 24
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow All 1366 1419 566 1363 1364 722 578 0 0 791 0 0
Stage 1 599 599 - 752 752 - - - - - - -
Stage 2 767 820 - 611 612 - - - - -
Follow-up Headway 3545 4045 3345 3545 4.045 3345 2245 - - 2245
Pot Capacity-1 Maneuver 123 135 518 123 145 422 981 - - 816
Stage 1 483 486 - 398 414 - - - - -
Stage 2 390 385 - 476 479
Time blocked-Platoon, % - -
Mov Capacity-1 Maneuver 109 127 518 113 137 422 981 - - 816
Mov Capacity-2 Maneuver 109 127 - 113 137 - - - - -
Stage 1 469 471 - 387 402
Stage 2 351 374 - 442 464
Approach EB WB NB SB
HCM Control Delay, s 335 69.2 0.2 0.3
HCM LOS D F
Minor Lane / Major Mvmt NBL NBT NBR EBLnl WBLnl SBL SBT SBR
Capacity (veh/h) 981 - - 173 147 816 - -
HCM Lane V/C Ratio 0.015 - - 0274 0673 0.021 -
HCM Control Delay (s) 8.726 0 - 335 692 9505 0
HCM Lane LOS A A D F A A
HCM 95th %tile Q(veh) 0.046 - - 106 3788 0.063 -
Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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2017 NO-BUILD TRAFFIC VOLUMES

PEAK PM HOUR

3: U.S. ROUTE 9 & OLD FARM ROAD 6/20/2014

2 T N I T
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations L 4‘ Ts
Volume (vph) 22 33 38 753 586 24
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Grade (%) 0% 0% 2%
Lane Util. Factor 100 100 100 100 100 1.00
Frt 0.919 0.995
Flt Protected 0.980 0.998
Satd. Flow (prot) 1678 0 0 1859 1872 0
FIt Permitted 0.980 0.998
Satd. Flow (perm) 1678 0 0 1859 1872 0
Link Speed (mph) 30 30 30
Link Distance (ft) 298 1538 1871
Travel Time (s) 6.8 350 425
Peak Hour Factor 09 09 09 09 09 0.96
Adj. Flow (vph) 23 34 40 784 610 25
Shared Lane Traffic (%)
Lane Group Flow (vph) 57 0 0 824 635 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left Left Left  Right
Median Width(ft) 12 11 11
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 099 099
Turning Speed (mph) 15 9 15 9
Sign Control Stop Free  Free
Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 80.6% ICU Level of Service D
Analysis Period (min) 15
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2017 NO-BUILD TRAFFIC VOLUMES PEAK PM HOUR

3: U.S. ROUTE 9 & OLD FARM ROAD 6/20/2014
Intersection
Intersection Delay, s/veh 1.2
Movement EBL EBR  NBL NBT SBT SBR
Vol, veh/h 22 33 38 753 586 24
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop  Free  Free Free  Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 -2 -
Peak Hour Factor 96 96 96 96 96 96
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 23 34 40 784 610 25
Major/Minor Minor2 Majorl Major2
Conflicting Flow Al 1487 623 635 0 - 0
Stage 1 623 - - - -
Stage 2 864 - -
Follow-up Headway 3.518 3.318 2218
Pot Capacity-1 Maneuver 137 436 948
Stage 1 535 - -
Stage 2 413
Time blocked-Platoon, %
Mov Capacity-1 Maneuver 127 486 948
Mov Capacity-2 Maneuver 127 - -
Stage 1 535
Stage 2 382
Approach EB NB SB
HCM Control Delay, s 26 0.4 0
HCM LOS D
Minor Lane / Major Mvmt NBL NBT EBLnl SBT SBR
Capacity (veh/h) 948 - 228 - -
HCM Lane V/C Ratio 0.042 - 0251
HCM Control Delay (s) 8.963 0 26
HCM Lane LOS A A D
HCM 95th %tile Q(veh) 0.131 - 0963
Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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2017 NO-BUILD TRAFFIC VOLUMES

PEAK PM HOUR

4: U.S. ROUTE 9 & ROKEBY ROAD/HANNAFORD DRIVE 6/20/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s iy ul % 4 ul % Ts
Volume (vph) 82 29 17 41 30 143 26 564 61 101 395 99
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 12 12 11 11 11 11 12 12
Grade (%) 1% -5% 4% -2%
Storage Length (ft) 0 0 0 65 100 100 145 0
Storage Lanes 0 0 0 1 1 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Frt 0.982 0.850 0.850 0.970
Flt Protected 0.969 0.972 0.950 0.950
Satd. Flow (prot) 0 1656 0 0 1803 1577 1629 1714 1457 1678 1773 0
Flt Permitted 0.969 0.972 0.467 0.177
Satd. Flow (perm) 0 1656 0 0 1803 1577 801 1714 1457 313 1773 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 7 154 145 20
Link Speed (mph) 35 35 40 30
Link Distance (ft) 764 309 955 1538
Travel Time (s) 14.9 6.0 16.3 35.0
Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 093
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Adj. Flow (vph) 88 31 18 44 32 154 28 606 66 109 425 106
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 137 0 0 76 154 28 606 66 109 531 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 11 11
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 101 105 1.00 097 097 097 107 107 107 1.03 099 0.9
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 1 1 1 1
Detector Template
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50 50
Detector 1 Type CH+Ex CI+Ex C+Ex Cl+Ex Cl+Ex CH+Ex Cl+Ex Cl+Ex Cl+Ex CI+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Split NA Split NA pm+ov  Perm NA Perm pm+pt NA
Protected Phases 4 4 8 8 1 2 1 6
Permitted Phases 8 2 2 6
Detector Phase 4 4 8 8 1 2 2 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 50 100 100 100 50 100
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2017 NO-BUILD TRAFFIC VOLUMES

PEAK PM HOUR

4: U.S. ROUTE 9 & ROKEBY ROAD/HANNAFORD DRIVE 6/20/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Minimum Split (s) 100 100 100 100 100 210 21.0 210 100 210
Total Split (s) 200 200 200 200 150 350 350 350 150 500
Total Split (%) 222% 22.2% 222% 222% 16.7% 389% 38.9% 38.9% 16.7% 55.6%
Maximum Green (s) 150 150 150 150 100 300 300 300 100 450
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None  None None None None Max Max Max  None Max
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 110 110 110 11.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 12.2 9.7 201 347 347 347 476 476
Actuated g/C Ratio 0.15 012 025 044 044 044 060 060
v/c Ratio 0.53 034 030 008 08L 009 032 049
Control Delay 37.7 375 56 181 333 02 116 125
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.7 375 56 181 333 02 116 125
LOS D D A B C A B B
Approach Delay 37.7 16.1 29.6 12.3
Approach LOS D B C B
Queue Length 50th (ft) 60 36 0 8 268 0 23 143
Queue Length 95th (ft) 120 78 41 29  #550 0 55 272
Internal Link Dist (ft) 684 229 875 1458
Turn Bay Length (ft) 65 100 100 145
Base Capacity (vph) 343 368 555 351 752 720 379 1074
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.40 021 028 008 08L 009 029 049
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 79.1
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 22.0 Intersection LOS: C
Intersection Capacity Utilization 59.0% ICU Level of Service B
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
Splits and Phases:  4: U.S. ROUTE 9 & ROKEBY ROAD/HANNAFORD DRIVE
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2017 NO-BUILD TRAFFIC VOLUMES PEAK PM HOUR
4: U.S. ROUTE 9 & ROKEBY ROAD/HANNAFORD DRIVE 6/20/2014

Two Way Analysis cannot be performed on Signalized Intersection.
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2017 BUILD TRAFFIC VOLUMES

PEAK AM HOUR

1: U.S. ROUTE 9 & WEST MARKET/EAST MARKET 6/24/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi Y Fi Y Fi Y Fi Y
Volume (vph) 66 95 89 80 114 40 62 313 64 26 384 45
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Frt 0.952 0.977 0.980 0.987
Flt Protected 0.987 0.983 0.993 0.997
Satd. Flow (prot) 0 1513 0 0 1547 0 0 1567 0 0 1585 0
FIt Permitted 0.865 0.809 0.883 0.958
Satd. Flow (perm) 0 1326 0 0 1273 0 0 1394 0 0 1523 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 21 9 10 5
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1050 1377 968 752
Travel Time (s) 23.9 31.3 22.0 17.1
Peak Hour Factor 087 087 087 087 087 087 087 087 087 087 087 087
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Parking (#/hr) 2 2 2 2
Adj. Flow (vph) 76 109 102 92 131 46 71 360 74 30 441 52
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 287 0 0 269 0 0 505 0 0 523 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 116 100 100 116 100 100 116 100 100 116 100
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 1 1
Detector Template
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50 50 50
Detector 1 Type CH+Ex CI+Ex CH+Ex CI+Ex CH+Ex CI+Ex CH+Ex CI+Ex
Detector 1 Channel
Detector 1 Extend (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay () 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA pm+pt NA pm+pt NA Perm NA
Protected Phases 7 8 3 2 5 1
Permitted Phases 7 3 5 1
Detector Phase 7 7 8 3 2 5 1 1
Switch Phase
Minimum Initial (S) 100  10.0 50 100 50 100 100  10.0
Minimum Split (s) 200 200 100  35.0 10.0  45.0 300 300
Total Split (s) 400 400 150  55.0 150 75.0 60.0  60.0
Total Split (%) 30.8% 30.8% 11.5% 42.3% 11.5% 57.7% 46.2% 46.2%
Maximum Green (s) 350 350 100  50.0 100  70.0 55.0 550
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2017 BUILD TRAFFIC VOLUMES
1: U.S. ROUTE 9 & WEST MARKET/EAST MARKET

PEAK AM HOUR
6/24/2014

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 5.0
Lead/Lag Lead Lead Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Min Min None  None None Min Min Min
Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 100 100 11.0 11.0 11.0 110
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green () 26.2 26.2 35.3 34.1
Actuated g/C Ratio 0.37 0.37 0.50 0.48
v/c Ratio 0.57 0.56 0.72 0.71
Control Delay 235 24.5 21.3 21.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 235 24.5 21.3 21.0
LOS C C C C
Approach Delay 235 24.5 21.3 21.0
Approach LOS C C C C
Queue Length 50th (ft) 86 84 143 152
Queue Length 95th (ft) 218 213 348 353
Internal Link Dist (ft) 970 1297 888 672
Turn Bay Length (ft)
Base Capacity (vph) 787 969 1263 1226
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.36 0.28 0.40 0.43
Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 70.4
Natural Cycle: 80
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 22.1 Intersection LOS: C
Intersection Capacity Utilization 67.5% ICU Level of Service C
Analysis Period (min) 15
Splits and Phases:  1: U.S. ROUTE 9 & WEST MARKET/EAST MARKET
'l' g1 ‘\ g2 "_;ﬁ
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2017 BUILD TRAFFIC VOLUMES PEAK AM HOUR
1: U.S. ROUTE 9 & WEST MARKET/EAST MARKET 6/24/2014

Two Way Analysis cannot be performed on Signalized Intersection.
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2017 BUILD TRAFFIC VOLUMES PEAK AM HOUR
2: U.S. ROUTE 9 & AMHERST ROAD/M.M. HAM MEMORIAL FIREHOUSE LANE 6/24/2014

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi Y Fi Y Fi Y Fi Y

Volume (vph) 45 3 16 49 1 18 7 393 79 23 578 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 100 100 1.00 100 100 1.00 1.00 100 100 1.00 100 1.00
Frt 0.965 0.964 0.978 0.997

Flt Protected 0.966 0.965 0.999 0.998

Satd. Flow (prot) 0 1687 0 0 1683 0 0 1768 0 0 1800 0
Flt Permitted 0.966 0.965 0.999 0.998

Satd. Flow (perm) 0 1687 0 0 1683 0 0 1768 0 0 1800 0
Link Speed (mph) 30 30 30 30

Link Distance (ft) 870 1112 1871 582

Travel Time (s) 19.8 25.3 42,5 13.2

Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Adj. Flow (vph) 49 3 18 54 1 20 8 432 87 25 635 14
Shared Lane Traffic (%)

Lane Group Flow (vph) 0 70 0 0 75 0 0 527 0 0 674 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Stop Stop Free Free
Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 55.5% ICU Level of Service B

Analysis Period (min) 15
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2017 BUILD TRAFFIC VOLUMES PEAK AM HOUR
2: U.S. ROUTE 9 & AMHERST ROAD/M.M. HAM MEMORIAL FIREHOUSE LANE 6/24/2014

Intersection
Intersection Delay, s/veh 4.2
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 45 3 16 49 1 18 7 393 79 23 578 13
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free  Free  Free Free  Free  Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 91 91 91 91 91 91 91 91 91 91 91
Heavy Vehicles, % 5 5 5 5 5 5 5 5 5 5 5 5
Mvmt Flow 49 3 18 54 1 20 8 432 87 25 635 14
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow All 1194 1227 642 1194 1191 475 649 0 0 519 0 0
Stage 1 693 693 - 491 491 - - - - - - -
Stage 2 501 534 - 703 700 - - - - -
Follow-up Headway 3545 4045 3345 3545 4.045 3345 2245 - - 2245
Pot Capacity-1 Maneuver 161 176 469 161 185 584 923 - - 1032
Stage 1 429 440 - 554 543 - - - - -
Stage 2 547 520 - 423 437
Time blocked-Platoon, % - -
Mov Capacity-1 Maneuver 149 167 469 147 176 584 923 - - 1032
Mov Capacity-2 Maneuver 149 167 - 147 176 - - - - -
Stage 1 424 423 - 547 536
Stage 2 521 514 - 389 420
Approach EB WB NB SB
HCM Control Delay, s 37 37.3 0.1 0.3
HCM LOS E E
Minor Lane / Major Mvmt NBL NBT NBR EBLnl WBLnl SBL SBT SBR
Capacity (veh/h) 923 - - 181 184 1032 - -
HCM Lane V/C Ratio 0.008 - - 0389 0406 0.024 -
HCM Control Delay (s) 8.933 0 - 37 373 8576 0
HCM Lane LOS A A E E A A
HCM 95th %tile Q(veh) 0.025 - - 1698 1811 0.075 -
Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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2017 BUILD TRAFFIC VOLUMES

PEAK AM HOUR

3: U.S. ROUTE 9 & OLD FARM ROAD 6/24/2014

2 T N I T
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations L 4‘ Ts
Volume (vph) 25 63 30 422 551 21
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Grade (%) 0% 0% 2%
Lane Util. Factor 100 100 100 100 100 1.00
Frt 0.903 0.995
Flt Protected 0.986 0.997
Satd. Flow (prot) 1659 0 0 1857 1872 0
FIt Permitted 0.986 0.997
Satd. Flow (perm) 1659 0 0 1857 1872 0
Link Speed (mph) 30 30 30
Link Distance (ft) 298 1538 1871
Travel Time (s) 6.8 350 425
Peak Hour Factor 092 092 092 092 092 092
Adj. Flow (vph) 27 68 33 459 599 23
Shared Lane Traffic (%)
Lane Group Flow (vph) 95 0 0 492 622 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left Left Left  Right
Median Width(ft) 12 11 11
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 099 099
Turning Speed (mph) 15 9 15 9
Sign Control Stop Free  Free
Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 58.8% ICU Level of Service B
Analysis Period (min) 15
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2017 BUILD TRAFFIC VOLUMES

PEAK AM HOUR

3: U.S. ROUTE 9 & OLD FARM ROAD 6/24/2014
Intersection
Intersection Delay, s/veh 1.7
Movement EBL EBR  NBL NBT SBT SBR
Vol, veh/h 25 63 30 422 551 21
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop  Free  Free Free  Free
RT Channelized - None None None
Storage Length 0 - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 -2 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 27 68 33 459 599 23
Major/Minor Minor2 Majorl Major2
Conflicting Flow Al 1134 610 622 0 - 0
Stage 1 610 - - - -
Stage 2 524 - -
Follow-up Headway 3.518 3.318 2218
Pot Capacity-1 Maneuver 224 494 959
Stage 1 542 - -
Stage 2 594
Time blocked-Platoon, %
Mov Capacity-1 Maneuver 214 494 959
Mov Capacity-2 Maneuver 214 - -
Stage 1 542
Stage 2 567
Approach EB NB SB
HCM Control Delay, s 18.6 0.6 0
HCM LOS C
Minor Lane / Major Mvmt NBL NBT EBLnl SBT SBR
Capacity (veh/h) 959 360
HCM Lane V/C Ratio 0.034 0.266
HCM Control Delay (s) 8.886 0 186
HCM Lane LOS A A C
HCM 95th %tile Q(veh) 0.106 1.052
Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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2017 BUILD TRAFFIC VOLUMES

PEAK AM HOUR

4: U.S. ROUTE 9 & ROKEBY ROAD/HANNAFORD DRIVE 6/24/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s iy ul % 4 ul % Ts
Volume (vph) 49 6 21 16 2 30 6 342 21 44 485 60
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 12 12 11 11 11 11 12 12
Grade (%) 1% -5% 4% -2%
Storage Length (ft) 0 0 0 65 100 100 145 0
Storage Lanes 0 0 0 1 1 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Frt 0.963 0.850 0.850 0.984
Flt Protected 0.969 0.957 0.950 0.950
Satd. Flow (prot) 0 1624 0 0 1775 1577 1629 1714 1457 1678 1798 0
Flt Permitted 0.969 0.957 0.441 0.440
Satd. Flow (perm) 0 1624 0 0 1775 1577 756 1714 1457 777 1798 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 19 85 145 10
Link Speed (mph) 35 35 40 30
Link Distance (ft) 764 309 955 1538
Travel Time (s) 14.9 6.0 16.3 35.0
Peak Hour Factor 092 092 092 092 09 092 092 09 092 092 092 092
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Adj. Flow (vph) 53 7 23 17 2 33 7 372 23 48 527 65
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 83 0 0 19 33 7 372 23 48 592 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 11 11
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 101 105 1.00 097 097 097 107 107 107 1.03 099 0.9
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 1 1 1 1
Detector Template
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50 50
Detector 1 Type CH+Ex CI+Ex C+Ex Cl+Ex Cl+Ex CH+Ex Cl+Ex Cl+Ex Cl+Ex CI+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Split NA Split NA pm+ov  Perm NA Perm pm+pt NA
Protected Phases 4 4 8 8 1 2 1 6
Permitted Phases 8 2 2 6
Detector Phase 4 4 8 8 1 2 2 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 50 100 100 100 50 100
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2017 BUILD TRAFFIC VOLUMES
4: U.S. ROUTE 9 & ROKEBY ROAD/HANNAFORD DRIVE

PEAK AM HOUR
6/24/2014

e T 2R

[ B 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Minimum Split (s) 100 100 100 100 100 210 21.0 210 100 210
Total Split (s) 200 200 200 200 150 350 350 350 150 500
Total Split (%) 222% 22.2% 222% 222% 16.7% 389% 38.9% 38.9% 16.7% 55.6%
Maximum Green (s) 150 150 150 150 100 300 300 300 100 450
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None  None None None None Max Max Max  None Max
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 110 110 110 11.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 9.4 7.4 96 429 429 429 512 520
Actuated g/C Ratio 0.14 011 014 063 063 063 075 076
v/c Ratio 0.35 010 011 001 035 002 007 043
Control Delay 26.2 30.1 08 11.0 116 0.0 4.9 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.2 30.1 08 11.0 116 0.0 4.9 6.5
LOS C C A B B A A A
Approach Delay 26.2 11.5 10.9 6.4
Approach LOS C B B A
Queue Length 50th (ft) 22 7 0 1 72 0 4 65
Queue Length 95th (ft) 68 28 0 9 215 0 24 260
Internal Link Dist (ft) 684 229 875 1458
Turn Bay Length (ft) 65 100 100 145

Base Capacity (vph) 396 417 374 472 1070 964 725 1366
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.21 005 009 001 03 002 007 043

Intersection Summary

Area Type: Other
Cycle Length: 90

Actuated Cycle Length: 68.6

Natural Cycle: 55

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.43

Intersection Signal Delay: 9.6 Intersection LOS: A

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:  4: U.S. ROUTE 9 & ROKEBY ROAD/HANNAFORD DRIVE
‘%ﬁl Tﬁl 'Aﬂ"l ?ﬁﬂ
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2017 BUILD TRAFFIC VOLUMES PEAK AM HOUR
4: U.S. ROUTE 9 & ROKEBY ROAD/HANNAFORD DRIVE 6/24/2014

Two Way Analysis cannot be performed on Signalized Intersection.
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2017 BUILD TRAFFIC VOLUMES

PEAK AM HOUR

5: OLD FARM ROAD & SITE ACCESS 6/24/2014

2 T N I T
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations L 4‘ Ts
Volume (vph) 9 15 4 44 44 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 100 100 100 100 100 1.00
Frt 0.915 0.992
Flt Protected 0.982 0.996
Satd. Flow (prot) 1626 0 0 1802 1795 0
FIt Permitted 0.982 0.996
Satd. Flow (perm) 1626 0 0 1802 1795 0
Link Speed (mph) 30 30 30
Link Distance (ft) 218 466 249
Travel Time (s) 5.0 10.6 5.7
Peak Hour Factor 090 09 09 09 09 090
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5%
Adj. Flow (vph) 10 17 4 49 49 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 27 0 0 53 52 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left Left Left  Right
Median Width(ft) 12 0 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9
Sign Control Stop Free  Free
Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 15.6% ICU Level of Service A
Analysis Period (min) 15
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2017 BUILD TRAFFIC VOLUMES

PEAK AM HOUR

5: OLD FARM ROAD & SITE ACCESS 6/24/2014
Intersection
Intersection Delay, s/veh 2
Movement EBL EBR  NBL NBT SBT SBR
Vol, veh/h 9 15 4 44 44 3
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop  Free  Free Free  Free
RT Channelized - None None - None
Storage Length 0 - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 5 5 5 5 5 5
Mvmt Flow 10 17 4 49 49 3
Major/Minor Minor2 Majorl Major2
Conflicting Flow Al 109 51 52 0 - 0
Stage 1 51 - - - -
Stage 2 58 - -
Follow-up Headway 3.545 3.345  2.245
Pot Capacity-1 Maneuver 881 1009 1535
Stage 1 964 - -
Stage 2 957
Time blocked-Platoon, %
Mov Capacity-1 Maneuver 878 1009 1535
Mov Capacity-2 Maneuver 878 - -
Stage 1 964
Stage 2 954
Approach EB NB SB
HCM Control Delay, s 8.9 0.6 0
HCM LOS A
Minor Lane / Major Mvmt NBL NBT EBLnl SBT SBR
Capacity (veh/h) 1535 956
HCM Lane V/C Ratio 0.003 0.028
HCM Control Delay (s) 7.352 0 8.9
HCM Lane LOS A A A
HCM 95th %tile Q(veh) 0.009 0.086
Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
Synchro 8 Report
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2017 BUILD TRAFFIC VOLUMES

PEAK AM HOUR

6: OLD FARM ROAD & SITE ACCESS (CENTER 6/24/2014

2 T N I T
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations L 4‘ Ts
Volume (vph) 6 9 3 42 57 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 100 100 100 100 100 1.00
Frt 0.921 0.996
Flt Protected 0.980 0.997
Satd. Flow (prot) 1633 0 0 1804 1802 0
FIt Permitted 0.980 0.997
Satd. Flow (perm) 1633 0 0 1804 1802 0
Link Speed (mph) 30 30 30
Link Distance (ft) 215 282 466
Travel Time (s) 4.9 6.4 10.6
Peak Hour Factor 090 09 09 09 09 090
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5%
Adj. Flow (vph) 7 10 3 47 63 2
Shared Lane Traffic (%)
Lane Group Flow (vph) 17 0 0 50 65 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left Left Left  Right
Median Width(ft) 12 0 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9
Sign Control Stop Free  Free
Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 14.7% ICU Level of Service A
Analysis Period (min) 15
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2017 BUILD TRAFFIC VOLUMES

PEAK AM HOUR

6: OLD FARM ROAD & SITE ACCESS (CENTER 6/24/2014
Intersection
Intersection Delay, s/veh 1.3
Movement EBL EBR  NBL NBT SBT SBR
Vol, veh/h 6 9 3 42 57 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop  Free  Free Free  Free
RT Channelized - None None - None
Storage Length 0 - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 5 5 5 5 5 5
Mvmt Flow 7 10 3 47 63 2
Major/Minor Minor2 Majorl Major2
Conflicting Flow Al 117 64 66 0 - 0
Stage 1 64 - - - -
Stage 2 53 - -
Follow-up Headway 3.545 3.345  2.245
Pot Capacity-1 Maneuver 872 992 1517
Stage 1 951 - -
Stage 2 962
Time blocked-Platoon, %
Mov Capacity-1 Maneuver 870 992 1517
Mov Capacity-2 Maneuver 870 - -
Stage 1 951
Stage 2 960
Approach EB NB SB
HCM Control Delay, s 8.9 0.5 0
HCM LOS A
Minor Lane / Major Mvmt NBL NBT EBLnl SBT SBR
Capacity (veh/h) 1517 939
HCM Lane V/C Ratio 0.002 0.018
HCM Control Delay (s) 7.378 0 8.9
HCM Lane LOS A A A
HCM 95th %tile Q(veh) 0.007 0.054
Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
Synchro 8 Report
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2017 BUILD TRAFFIC VOLUMES

PEAK AM HOUR

7: OLD FARM ROAD & SITE ACCESS (SOUTH) 6/24/2014

2 T N I T
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations L 4‘ Ts
Volume (vph) 0 21 6 45 66 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 100 100 1.00 1.00 100 1.00
Frt 0.865
Flt Protected 0.994
Satd. Flow (prot) 1611 0 0 1852 1863 0
FIt Permitted 0.994
Satd. Flow (perm) 1611 0 0 1852 1863 0
Link Speed (mph) 30 30 30
Link Distance (ft) 232 403 282
Travel Time (s) 5.3 9.2 6.4
Peak Hour Factor 092 092 092 092 092 092
Adj. Flow (vph) 0 23 7 49 72 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 23 0 0 56 72 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left Left Left  Right
Median Width(ft) 12 0 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 1.00 100 1.00
Turning Speed (mph) 15 9 15 9
Sign Control Stop Free  Free
Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 17.4% ICU Level of Service A
Analysis Period (min) 15
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2017 BUILD TRAFFIC VOLUMES

PEAK AM HOUR

7: OLD FARM ROAD & SITE ACCESS (SOUTH) 6/24/2014
Intersection
Intersection Delay, s/veh 1.7
Movement EBL EBR  NBL NBT SBT SBR
Vol, veh/h 0 21 6 45 66 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop  Free  Free Free  Free
RT Channelized - None None - None
Storage Length 0 - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 23 7 49 72 0
Major/Minor Minor2 Majorl Major2
Conflicting Flow Al 134 72 72 0 - 0
Stage 1 72 - - - -
Stage 2 62 - -
Follow-up Headway 3.518 3.318 2218
Pot Capacity-1 Maneuver 860 990 1528
Stage 1 951 - -
Stage 2 961
Time blocked-Platoon, %
Mov Capacity-1 Maneuver 856 990 1528
Mov Capacity-2 Maneuver 856 - -
Stage 1 951
Stage 2 956
Approach EB NB SB
HCM Control Delay, s 8.7 0.9 0
HCM LOS A
Minor Lane / Major Mvmt NBL NBT EBLnl SBT SBR
Capacity (veh/h) 1528 990
HCM Lane V/C Ratio 0.004 0.023
HCM Control Delay (s) 7.366 0 8.7
HCM Lane LOS A A A
HCM 95th %tile Q(veh) 0.013 0.071
Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
Synchro 8 Report
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2017 BUILD TRAFFIC VOLUMES

PEAK PM HOUR

1: U.S. ROUTE 9 & WEST MARKET/EAST MARKET 6/24/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi Y Fi Y Fi Y Fi Y
Volume (vph) 97 116 97 150 128 62 79 479 77 109 267 62
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Frt 0.958 0.975 0.984 0.981
Flt Protected 0.985 0.978 0.994 0.988
Satd. Flow (prot) 0 1520 0 0 1536 0 0 1575 0 0 1561 0
FIt Permitted 0.767 0.653 0.888 0.681
Satd. Flow (perm) 0 1183 0 0 1025 0 0 1407 0 0 1076 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 17 10 8 8
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1050 1377 968 752
Travel Time (s) 23.9 31.3 22.0 17.1
Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Parking (#/hr) 2 2 2 2
Adj. Flow (vph) 103 123 103 160 136 66 84 510 82 116 284 66
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 329 0 0 362 0 0 676 0 0 466 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 116 100 100 116 100 100 116 100 100 116 100
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 1 1
Detector Template
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50 50 50
Detector 1 Type CH+Ex CI+Ex CH+Ex CI+Ex CH+Ex CI+Ex CH+Ex CI+Ex
Detector 1 Channel
Detector 1 Extend (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay () 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA pm+pt NA pm+pt NA Perm NA
Protected Phases 7 8 3 2 5 1
Permitted Phases 7 3 5 1
Detector Phase 7 7 8 3 2 5 1 1
Switch Phase
Minimum Initial (S) 100  10.0 50 100 50 100 100  10.0
Minimum Split (s) 200 200 100  35.0 10.0  45.0 300 300
Total Split (s) 395 395 150 545 150 755 605 605
Total Split (%) 30.4% 30.4% 11.5% 41.9% 11.5% 58.1% 46.5% 46.5%
Maximum Green (s) 345 345 100 495 100 705 555 555
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2017 BUILD TRAFFIC VOLUMES

PEAK PM HOUR

1: U.S. ROUTE 9 & WEST MARKET/EAST MARKET 6/24/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 4.0 4.0 4.0 4.0

Lead/Lag Lead Lead Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Min Min None  None None Min Min Min

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 100 100 11.0 11.0 11.0 110

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green () 45.4 45.4 65.1 65.1

Actuated g/C Ratio 0.38 0.38 0.55 0.55

v/c Ratio 0.71 0.91 0.87 0.78

Control Delay 40.0 62.7 37.6 329

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 40.0 62.7 37.6 329

LOS D E D C

Approach Delay 40.0 62.7 37.6 329

Approach LOS D E D C

Queue Length 50th (ft) 213 269 468 294

Queue Length 95th (ft) 339 #472 #1737 466

Internal Link Dist (ft) 970 1297 888 672

Turn Bay Length (ft)

Base Capacity (vph) 462 448 862 594

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.71 0.81 0.78 0.78

Intersection Summary

Area Type: Other

Cycle Length: 130

Actuated Cycle Length: 118.6

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.91

Intersection Signal Delay: 41.8 Intersection LOS: D

Intersection Capacity Utilization 77.7% ICU Level of Service D

Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
Splits and Phases:  1: U.S. ROUTE 9 & WEST MARKET/EAST MARKET
'l' g1 4\ g2 ‘_;53
60.55 | 158 | [l54.5s |
Tﬁﬁ T ¥ o3

75.5¢ [ Meass [ Miss I
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2017 BUILD TRAFFIC VOLUMES PEAK PM HOUR
1: U.S. ROUTE 9 & WEST MARKET/EAST MARKET 6/24/2014

Two Way Analysis cannot be performed on Signalized Intersection.
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2017 BUILD TRAFFIC VOLUMES PEAK PM HOUR
2: U.S. ROUTE 9 & AMHERST ROAD/M.M. HAM MEMORIAL FIREHOUSE LANE 6/24/2014

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi Y Fi Y Fi Y Fi Y

Volume (vph) 33 0 21 64 0 30 14 624 130 16 533 39
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 100 100 1.00 100 100 1.00 1.00 100 100 1.00 100 1.00
Frt 0.948 0.956 0.977 0.991

Flt Protected 0.970 0.967 0.999 0.999

Satd. Flow (prot) 0 1664 0 0 1673 0 0 1766 0 0 1791 0
Flt Permitted 0.970 0.967 0.999 0.999

Satd. Flow (perm) 0 1664 0 0 1673 0 0 1766 0 0 1791 0
Link Speed (mph) 30 30 30 30

Link Distance (ft) 870 1112 1871 582

Travel Time (s) 19.8 25.3 42,5 13.2

Peak Hour Factor 095 095 09 09 09 095 09 095 095 095 095 095
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Adj. Flow (vph) 35 0 22 67 0 32 15 657 137 17 561 41
Shared Lane Traffic (%)

Lane Group Flow (vph) 0 57 0 0 99 0 0 809 0 0 619 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Stop Stop Free Free
Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 60.5% ICU Level of Service B

Analysis Period (min) 15

Synchro 8 Report
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2017 BUILD TRAFFIC VOLUMES PEAK PM HOUR
2: U.S. ROUTE 9 & AMHERST ROAD/M.M. HAM MEMORIAL FIREHOUSE LANE 6/24/2014

Intersection
Intersection Delay, s/veh 6.3
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 33 0 21 64 0 30 14 624 130 16 533 39
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free  Free  Free Free  Free  Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 5 5 5 5 5 5 5 5 5 5 5 5
Mvmt Flow 35 0 22 67 0 32 15 657 137 17 561 41
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow All 1386 1438 582 1381 1391 725 602 0 0 794 0 0
Stage 1 615 615 - 755 755 - - - - - - -
Stage 2 771 823 - 626 636 - - - - -
Follow-up Headway 3545 4045 3345 3545 4.045 3345 2245 - - 2245
Pot Capacity-1 Maneuver 119 131 507 120 140 420 961 - - 814
Stage 1 473 478 - 396 412 - - - - -
Stage 2 388 384 - 467 467
Time blocked-Platoon, % - -
Mov Capacity-1 Maneuver 105 123 507 109 132 420 961 - - 814
Mov Capacity-2 Maneuver 105 123 - 109 132 - - - - -
Stage 1 459 463 - 385 400
Stage 2 348 373 - 432 452
Approach EB WB NB SB
HCM Control Delay, s 42.2 73.3 0.2 0.3
HCM LOS E F
Minor Lane / Major Mvmt NBL NBT NBR EBLnl WBLnl SBL SBT SBR
Capacity (veh/h) 961 - - 152 143 814 - -
HCM Lane V/C Ratio 0.015 - - 0374 0692 0.021 -
HCM Control Delay (s) 8.804 0 422 733 9516 0
HCM Lane LOS A A E F A A
HCM 95th %tile Q(veh) 0.047 - - 1582 3931 0.063 -
Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

Synchro 8 Report
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2017 BUILD TRAFFIC VOLUMES

PEAK PM HOUR

3: U.S. ROUTE 9 & OLD FARM ROAD 6/24/2014

2 T N I T
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations L 4‘ Ts
Volume (vph) 25 55 78 753 586 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Grade (%) 0% 0% 2%
Lane Util. Factor 100 100 100 100 100 1.00
Frt 0.907 0.993
Flt Protected 0.985 0.995
Satd. Flow (prot) 1664 0 0 1853 1868 0
FIt Permitted 0.985 0.995
Satd. Flow (perm) 1664 0 0 1853 1868 0
Link Speed (mph) 30 30 30
Link Distance (ft) 298 1538 1871
Travel Time (s) 6.8 350 425
Peak Hour Factor 09 09 09 09 09 0.96
Adj. Flow (vph) 26 57 81 784 610 31
Shared Lane Traffic (%)
Lane Group Flow (vph) 83 0 0 865 641 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left Left Left  Right
Median Width(ft) 12 11 11
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 099 099
Turning Speed (mph) 15 9 15 9
Sign Control Stop Free  Free
Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 91.4% ICU Level of Service F
Analysis Period (min) 15

Synchro 8 Report

JCE JOB# 1905 - R.H.

Page 6



2017 BUILD TRAFFIC VOLUMES PEAK PM HOUR

3: U.S. ROUTE 9 & OLD FARM ROAD 6/24/2014
Intersection
Intersection Delay, s/veh 2.1
Movement EBL EBR  NBL NBT SBT SBR
Vol, veh/h 25 55 78 753 586 30
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop  Free  Free Free  Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 -2 -
Peak Hour Factor 96 96 96 96 96 96
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 26 57 81 784 610 31
Major/Minor Minor2 Majorl Major2
Conflicting Flow Al 1573 626 642 0 - 0
Stage 1 626 - - - -
Stage 2 947 - -
Follow-up Headway 3.518 3.318 2218
Pot Capacity-1 Maneuver 121 484 943
Stage 1 533 - -
Stage 2 377
Time blocked-Platoon, %
Mov Capacity-1 Maneuver 103 484 943
Mov Capacity-2 Maneuver 103 - -
Stage 1 533
Stage 2 320
Approach EB NB SB
HCM Control Delay, s 30.3 0.9 0
HCM LOS D
Minor Lane / Major Mvmt NBL NBT EBLnl SBT SBR
Capacity (veh/h) 943 - 224 - -
HCM Lane V/C Ratio 0.086 - 0372
HCM Control Delay (s) 9.177 0 303
HCM Lane LOS A A D
HCM 95th %tile Q(veh) 0.282 - 1.627
Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

Synchro 8 Report
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2017 BUILD TRAFFIC VOLUMES

PEAK PM HOUR

4: U.S. ROUTE 9 & ROKEBY ROAD/HANNAFORD DRIVE 6/24/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s iy ul % 4 ul % Ts
Volume (vph) 85 29 17 41 30 146 26 598 61 103 413 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 12 12 11 11 11 11 12 12
Grade (%) 1% -5% 4% -2%
Storage Length (ft) 0 0 0 65 100 100 145 0
Storage Lanes 0 0 0 1 1 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Frt 0.983 0.850 0.850 0.971
Flt Protected 0.969 0.972 0.950 0.950
Satd. Flow (prot) 0 1658 0 0 1803 1577 1629 1714 1457 1678 1775 0
Flt Permitted 0.969 0.972 0.458 0.145
Satd. Flow (perm) 0 1658 0 0 1803 1577 785 1714 1457 256 1775 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 7 157 145 20
Link Speed (mph) 35 35 40 30
Link Distance (ft) 764 309 955 1538
Travel Time (s) 14.9 6.0 16.3 35.0
Peak Hour Factor 093 093 093 093 093 093 093 093 093 093 093 093
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Adj. Flow (vph) 91 31 18 44 32 157 28 643 66 111 444 108
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 140 0 0 76 157 28 643 66 111 552 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 11 11
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 101 105 1.00 097 097 097 107 107 107 1.03 099 0.9
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 1 1 1 1
Detector Template
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50 50
Detector 1 Type CH+Ex CI+Ex C+Ex Cl+Ex Cl+Ex CH+Ex Cl+Ex Cl+Ex Cl+Ex CI+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Split NA Split NA pm+ov  Perm NA Perm pm+pt NA
Protected Phases 4 4 8 8 1 2 1 6
Permitted Phases 8 2 2 6
Detector Phase 4 4 8 8 1 2 2 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 50 100 100 100 50 100
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2017 BUILD TRAFFIC VOLUMES
4: U.S. ROUTE 9 & ROKEBY ROAD/HANNAFORD DRIVE

PEAK PM HOUR
6/24/2014

e T 2R

[ B 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Minimum Split (s) 100 100 100 100 100 210 21.0 210 100 210
Total Split (s) 200 200 200 200 150 350 350 350 150 500
Total Split (%) 222% 22.2% 222% 222% 16.7% 389% 38.9% 38.9% 16.7% 55.6%
Maximum Green (s) 150 150 150 150 100 300 300 300 100 450
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None  None None None None Max Max Max  None Max
Walk Time (s) 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 110 110 110 11.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 12.3 9.7 201 345 345 345 474 474
Actuated g/C Ratio 0.16 012 025 044 044 044 060 060
v/c Ratio 0.53 034 030 008 08 009 035 051
Control Delay 37.8 375 56 182 375 02 123 129
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.8 375 56 182 375 02 123 129
LOS D D A B D A B B
Approach Delay 37.8 16.0 334 12.8
Approach LOS D B C B
Queue Length 50th (ft) 62 36 0 8 295 0 24 151
Queue Length 95th (ft) 123 78 41 29  #597 0 56 288
Internal Link Dist (ft) 684 229 875 1458
Turn Bay Length (ft) 65 100 100 145

Base Capacity (vph) 344 368 558 343 749 718 353 1073
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.41 021 028 008 08 009 031 051

Intersection Summary

Area Type: Other
Cycle Length: 90

Actuated Cycle Length: 79

Natural Cycle: 60

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.86

Intersection Signal Delay: 23.8 Intersection LOS: C
Intersection Capacity Utilization 61.1% ICU Level of Service B
Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  4: U.S. ROUTE 9 & ROKEBY ROAD/HANNAFORD DRIVE
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2017 BUILD TRAFFIC VOLUMES PEAK PM HOUR
4: U.S. ROUTE 9 & ROKEBY ROAD/HANNAFORD DRIVE 6/24/2014

Two Way Analysis cannot be performed on Signalized Intersection.

Synchro 8 Report
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2017 BUILD TRAFFIC VOLUMES

PEAK PM HOUR

5: OLD FARM ROAD & SITE ACCESS 6/24/2014

2 T N I T
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations L 4‘ Ts
Volume (vph) 5 9 16 65 61 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 100 100 100 100 100 1.00
Frt 0.916 0.983
Flt Protected 0.982 0.990
Satd. Flow (prot) 1628 0 0 1791 1779 0
FIt Permitted 0.982 0.990
Satd. Flow (perm) 1628 0 0 1791 1779 0
Link Speed (mph) 30 30 30
Link Distance (ft) 216 440 249
Travel Time (s) 4.9 10.0 5.7
Peak Hour Factor 090 09 09 09 09 090
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5%
Adj. Flow (vph) 6 10 18 72 68 10
Shared Lane Traffic (%)
Lane Group Flow (vph) 16 0 0 90 78 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left Left Left  Right
Median Width(ft) 12 0 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9
Sign Control Stop Free  Free
Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 21.0% ICU Level of Service A
Analysis Period (min) 15
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2017 BUILD TRAFFIC VOLUMES

PEAK PM HOUR

5: OLD FARM ROAD & SITE ACCESS 6/24/2014
Intersection
Intersection Delay, s/veh 15
Movement EBL EBR  NBL NBT SBT SBR
Vol, veh/h 5 9 16 65 61 9
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop  Free  Free Free  Free
RT Channelized - None None - None
Storage Length 0 - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 5 5 5 5 5 5
Mvmt Flow 6 10 18 72 68 10
Major/Minor Minor2 Majorl Major2
Conflicting Flow Al 181 73 78 0 - 0
Stage 1 73 - - - -
Stage 2 108 - -
Follow-up Headway 3.545 3.345  2.245
Pot Capacity-1 Maneuver 802 981 1502
Stage 1 942 - -
Stage 2 909
Time blocked-Platoon, %
Mov Capacity-1 Maneuver 792 981 1502
Mov Capacity-2 Maneuver 792 - -
Stage 1 942
Stage 2 898
Approach EB NB SB
HCM Control Delay, s 9.1 15 0
HCM LOS A
Minor Lane / Major Mvmt NBL NBT EBLnl SBT SBR
Capacity (veh/h) 1502 904
HCM Lane V/C Ratio 0.012 0.017
HCM Control Delay (s) 7.426 0 9.1
HCM Lane LOS A A A
HCM 95th %tile Q(veh) 0.036 0.053
Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
Synchro 8 Report
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2017 BUILD TRAFFIC VOLUMES

PEAK PM HOUR

6: OLD FARM ROAD & SITE ACCESS (CENTER 6/24/2014

2 T N I T
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations L 4‘ Ts
Volume (vph) 3 5 9 77 63 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 100 100 100 100 100 1.00
Frt 0.910 0.988
Flt Protected 0.984 0.995
Satd. Flow (prot) 1620 0 0 1800 1788 0
FIt Permitted 0.984 0.995
Satd. Flow (perm) 1620 0 0 1800 1788 0
Link Speed (mph) 30 30 30
Link Distance (ft) 192 308 440
Travel Time (s) 4.4 7.0 100
Peak Hour Factor 090 09 09 09 09 090
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5%
Adj. Flow (vph) 3 6 10 86 70 7
Shared Lane Traffic (%)
Lane Group Flow (vph) 9 0 0 96 77 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left Left Left  Right
Median Width(ft) 12 0 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9
Sign Control Stop Free  Free
Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 21.2% ICU Level of Service A
Analysis Period (min) 15
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2017 BUILD TRAFFIC VOLUMES

PEAK PM HOUR

6: OLD FARM ROAD & SITE ACCESS (CENTER 6/24/2014
Intersection
Intersection Delay, s/veh 0.9
Movement EBL EBR  NBL NBT SBT SBR
Vol, veh/h 3 5 9 77 63 6
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop  Free  Free Free  Free
RT Channelized - None None - None
Storage Length 0 - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 5 5 5 5 5 5
Mvmt Flow 3 6 10 86 70 7
Major/Minor Minor2 Majorl Major2
Conflicting Flow Al 179 73 77 0 - 0
Stage 1 73 - - - -
Stage 2 106 - -
Follow-up Headway 3.545 3.345  2.245
Pot Capacity-1 Maneuver 804 981 1503
Stage 1 942 - -
Stage 2 911
Time blocked-Platoon, %
Mov Capacity-1 Maneuver 798 981 1503
Mov Capacity-2 Maneuver 798 - -
Stage 1 942
Stage 2 905
Approach EB NB SB
HCM Control Delay, s 9 0.8 0
HCM LOS A
Minor Lane / Major Mvmt NBL NBT EBLnl SBT SBR
Capacity (veh/h) 1503 903
HCM Lane V/C Ratio 0.007 0.01
HCM Control Delay (s) 7.411 0 9
HCM Lane LOS A A A
HCM 95th %tile Q(veh) 0.02 0.03
Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
Synchro 8 Report
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2017 BUILD TRAFFIC VOLUMES

PEAK PM HOUR

7: OLD FARM ROAD & SITE ACCESS (SOUTH) 6/24/2014

2 T N I T
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations L 4‘ Ts
Volume (vph) 0 12 22 87 68 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 100 100 1.00 1.00 100 1.00
Frt 0.865
Flt Protected 0.990
Satd. Flow (prot) 1611 0 0 1844 1863 0
FIt Permitted 0.990
Satd. Flow (perm) 1611 0 0 1844 1863 0
Link Speed (mph) 30 30 30
Link Distance (ft) 192 403 308
Travel Time (s) 4.4 9.2 7.0
Peak Hour Factor 092 092 092 092 092 092
Adj. Flow (vph) 0 13 24 95 74 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 13 0 0 119 74 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left Left Left  Right
Median Width(ft) 12 0 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 1.00 100 1.00
Turning Speed (mph) 15 9 15 9
Sign Control Stop Free  Free
Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 22.5% ICU Level of Service A
Analysis Period (min) 15
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2017 BUILD TRAFFIC VOLUMES PEAK PM HOUR

7: OLD FARM ROAD & SITE ACCESS (SOUTH) 6/24/2014
Intersection
Intersection Delay, s/veh 14
Movement EBL EBR  NBL NBT SBT SBR
Vol, veh/h 0 12 22 87 68 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop  Free  Free Free  Free
RT Channelized - None - None - None
Storage Length 0 - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 13 24 95 74 0
Major/Minor Minor2 Majorl Major2
Conflicting Flow Al 216 74 74 0 - 0
Stage 1 74 - - - -
Stage 2 142 - -
Follow-up Headway 3.518 3.318 2218
Pot Capacity-1 Maneuver 772 988 1526
Stage 1 949 - -
Stage 2 885
Time blocked-Platoon, %
Mov Capacity-1 Maneuver 759 988 1526
Mov Capacity-2 Maneuver 759 - -
Stage 1 949
Stage 2 870
Approach EB NB SB
HCM Control Delay, s 8.7 15 0
HCM LOS A
Minor Lane / Major Mvmt NBL NBT EBLnl SBT SBR
Capacity (veh/h) 1526 - 988 - -
HCM Lane V/C Ratio 0.016 - 0.013
HCM Control Delay (s) 7.397 0 8.7
HCM Lane LOS A A A
HCM 95th %tile Q(veh) 0.048 - 004
Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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Traffic Impact Study

Hoffman Property Residential Development
MC Project No.: 12100092A
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SITE LOCATION MAP

ANDERSON COMMONS
RED HOOK, NEW YORK

JOHN COLLINS ENGINEERS, P.C.
HAWTHORNE , NEW YORK PROJECT NO. 152 DATE: JUNE 2005
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