‘ Q‘ Creighton

March 5, 2020

Mr. Chuck Marshall
Stewart’s Shops

P.O. Box 435

Saratoga Springs, NY 12866

RE: Traffic Assessment, Stewart’s Shop, 8 West Bridge Street, Village of Catskill, Greene County,
New York; CM Project No. 120-028

Dear Mr. Marshall:

Creighton Manning Engineering, LLP has completed a traffic assessment for the proposed construction of
a Stewart’s Shop located in the northwest quadrant of the signalized West Bridge Street (NY Route
385)/West Main Street intersection in the Village of Catskill. This evaluation is based on information
provided in the “Proposed Site Plan,” prepared by Stewart’s Shops dated January 2, 2020 included under
Attachment A and supplements the Trip Generation Assessment letter dated January 24, 2020.

1.0 Project Description

The proposed project includes construction of a 3,996 square foot (SF) Stewart’s Shop convenience market
with six fueling positions (three pumps) at 8 West Bridge Street. The project site will combine four parcels
and remove two existing buildings associated with the Mountain T-Shirts graphics store and the Solid
Mahogany Tables furniture store. Access to the existing parcels on this intersection corner is provided via
two curb cuts on West Bridge Street and one curb cut on West Main Street. It is noted that access to four
garage openings on West Main Street is also provided. The existing driveway on West Main Street will
remain. In addition, the driveway on West Bridge Street located on the western edge of the property will
remain while the second driveway located closer to the traffic signal will be removed. The four access
points associated with the garage openings will also be eliminated. The removal of the curb cut on West
Bridge Street and access points on West Main Street promotes positive access management. The study
area is shown on Figure 1.

2.0 Existing Conditions

Roadways Serving the Site

West Bridge Street (NY Route 385) provides east-west travel in the the Village of Catskill from US Route
9W/NY Route 23A to Water Street and is classified as an urban major collector. West Bridge Street is a
two lane roadway with eight foot wide shoulders provided on both sides of the road for on-street parking
in the project vicinity. Data published by the New York State Department of Transportation (NYSDOT) in
the latest version (2017) of the Pavement Data Report indicates that the pavement on West Bridge Street
is in fair condition near the project site. Sidewalks are provided on both sides of the street adjacent to the
site and the posted speed limit is 30-mph within the Village of Catskill. The latest available traffic volume
data published by NYSDOT shows that West Bridge Street serves approximately 6,470 vehicles per day
(vpd) near the site. Land uses along West Bridge Street generally include commercial and residential uses,
the Catskill Senior High School, and Elliot Park.

West Main Street is a local road that provides north-south travel between Edgemere Hill Road and
Grandview Avenue Extension in the Village of Catskill. West Main Street is a two lane roadway with one
to two foot shoulders in the project vicinity. A 150-foot long sidewalk is provided on the west side of the
road north of the project site near the Catskill Senior High School. The posted speed limit within the Village
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of Catskill is 30-mph; however, a 20-mph school speed zone is located north of the project site adjacent
to the school. Land uses along West Main Street include commercial and residential uses and the Catskill
Senior High School.

Study Intersections

The West Bridge Street/West Main Street intersection is an offset four leg intersection operating under a
semi-actuated traffic signal. Each approach provides a single lane for shared travel movements. Sidewalks
are provided on West Bridge Street and for a short 40-foot section on the east side of West Main Street
south of West Bridge Street. Faded marked crosswalks are provided on all intersection approaches and
pedestrian push buttons with countdown timers are provided at this intersection.

Data Collection

Turning movement counts were conducted at the study area intersection and existing curb cuts on
Tuesday, March 3, 2020 during the morning peak period from 7:00 to 9:00 a.m. and on Thursday, February
27, 2020 during the afternoon peak period from 2:30 to 6:00 p.m. This traffic study focuses on the
weekday AM and PM peak periods since these time periods correspond to peak operations at the site,
peak traffic conditions on the surrounding roadway network, and peak conditions of the nearby school.
The raw traffic volumes are included under Attachment B. These peak hour traffic counts provide existing
traffic conditions at the study area intersection and are shown on Figure 2-1. These counts form the basis
for all traffic analysis.

3.0 Traffic Assessment

Trip Generation
Trip generation determines the quantity of traffic expected to travel to/from a given site. The Institute of

Transportation Engineers (ITE) Trip Generation, 10" edition, is the industry standard used for estimating
trip generation for proposed land uses based on data collected at similar uses. The trip generation of the
proposed Stewart’s Shop was estimated using land use code (LUC) 853 for a Convenience Market with
Gasoline Pumps.

It can be expected that some trips to the gas station/convenience market originate from traffic that is
already passing the site on West Bridge Street and West Main Street. Pass-by trips are vehicles that will
stop at the site before continuing on to their primary destination. For example, a driver traveling
eastbound on West Bridge Street leaving work may stop at the convenience store and then continue
eastbound towards home. This type of trip is considered a pass-by trip. Based on a review of data
published by ITE, a pass-by trip percentage (60% to 65%) was applied to trips generated by the site as
shown on Table 1.

The proposed development of the site will replace the existing graphics store and furniture store land
uses. It is not anticipated that these stores currently generate a significant amount of peak hour traffic;
therefore, in order to provide a conservative assessment, the proposed total external trip generation of
the site was not reduced by the amount of external trips currently generated by the existing land uses.
The peak hour trip generation estimate is summarized in Table 1.
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Table 1 - Trip Generation Summary
Size AM Peak Hour PM Peak Hour
Land Use - .
(SF) Enter Exit Total Enter Exit Total
Proposed Stewart’s Shop 3,996 81 81 162 99 98 197
Pass By Trips (60% AM Peak/65% PM peak) -49 -49 -98 -64 -64 -128
Proposed Primary Trips 32 32 64 35 34 69

Accounting for pass-by trips, the proposed development will generate a total of 64 new vehicle trips
during the AM peak hour and 69 new vehicle trips during the PM peak hour. The total number of trips
expected at the Site Driveways is the sum of the new trips and the pass-by trips. The magnitude of the
new vehicle trips generated at the site is less than the NYSDOT and ITE threshold of 100 site generated
vehicles on any one intersection approach for needing off-site intersection analysis. This guidance was
developed as a tool to identify locations where the magnitude of traffic generated has the potential to
impact operations at off site intersections and screen out locations from requiring detailed analysis that
do not reach the 100 vehicle threshold indicating that additional detailed intersection analysis is not
needed and that the site generated traffic will be accommodated by the existing roadway network.

Future Traffic Volumes

To evaluate the impact of the proposed development, traffic projections were prepared for the expected
year of completion. Full build-out of the project is expected this year (2020), and therefore a general
background growth rate was not applied. Additionally, the Village of Catskill indicated that there are no
other developments currently planned or under construction in the project area.

Trips associated with the proposed project were distributed at the study intersection and site driveways
based on existing and anticipated travel patterns for patrons of the proposed Stewart’s Shop. The primary
trip distribution patterns are shown on Figure 2-2 while the pass-by trip distribution patterns are shown
on Figure 3-1. Primary and Pass-by trips were assigned to the study area and site driveway intersections
as shown on Figure 3-2 and Figure 4-1. The 2020 Build traffic volumes represent future traffic volumes
after construction and occupancy of the site and are illustrated on Figure 4-2.

Traffic Operations

Intersection Level of Service (LOS) and capacity analysis relate traffic volumes to the physical
characteristics of an intersection. Intersection evaluations were made using Synchro Software, which
automates the procedures contained in the Highway Capacity Manual. Table 2 summarizes the results of
the level of service calculations for the proposed project. The detailed levels of service analyses are
included under Attachment C.
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Table 2 - Level of Service Summary

° AM Peak Hour PM Peak Hour
Intersection ‘g‘ 2020 2020 2020 2020
O | Existing Build Existing Build
West Bridge Street/West Main Street S
West Bridge Street EB | LTR A(7.1) A(7.2) A(7.7) A(7.9)
West Bridge Street WB | LTR A (6.5) A (6.5) A(7.3) A (7.4)
West Main Street NB | LTR B (11.5) B (11.5) B (11.9) B (11.9)
West Main Street SB | LTR B (13.4) B (13.4) B (12.6) B (12.6)
Overall A(8.7) A (8.7) A (8.4) A (8.6)
West Bridge Street/Site Driveway U
West Bridge Street EB | L A (0.0) A(7.9) A (0.0) A(8.3)
Existing Site Driveway SB | LR A (0.0) B (12.6) B (10.7) C(15.8)
West Main Street/Site Driveway V]
West Main Street NB | L A (7.6) A (7.6) A (0.0) A (7.5)
Site Driveway EB | LR A(9.3) B (10.0) A (0.0) A(9.5)

S, U = Signalized or Unsignalized intersection

EB, WB, NB, SB = Eastbound, Westbound, Northbound, and Southbound intersection approaches
L, T, R = Left-turn, Through, and/or Right-turn movements

X (Y.Y) = Level of service (Average delay in seconds per vehicle)

-- = Not Applicable

The following observations are noted regarding the capacity evaluations:

West Bridge Street/West Main Street — The evaluation shows that this intersection currently
operates at an overall LOS A during the AM and PM peak hours with all approaches operating at
LOS B or better. Overall intersection and lane movement levels of service are maintained through
Build conditions during both peak hours with minimal increase in average vehicle delay (one
second or less). No level of service changes are expected at the intersection between Existing and
Build conditions; therefore, no mitigation is recommended.

West Bridge Street/Site Driveway (Existing and Proposed) — The level of service analysis indicates
that after development of the Stewart’s Shop, the southbound Site Driveway approach will
operate at LOS B/C during Build conditions. In addition, the eastbound left turn movement on
West Bridge Street will continue to operate at LOS A during both peak hours through Build
conditions. It is recommended that the southbound Site Driveway approach operate under stop
sign control and that a single lane entering and exiting be provided.

West Main Street/Site Driveway (Existing and Proposed) — The level of service analysis indicates
that after development of the Stewart’s Shop, the eastbound Site Driveway approach will operate
at LOS B or better during Build conditions. In addition, the northbound left turn movement on
West Main Street will operate at LOS A during both peak hours through Build conditions. It is
recommended that the eastbound Site Driveway approach operate under stop sign control and
that a single lane entering and exiting be provided.

A review of the existing conditions SimTraffic simulation indicates that the analysis is consistent with field
observations and confirms that adequate access will be provided after re-development of the site. It is
recommended that sidewalks be provided on the south and east sides of the parcel and that ADA
compliant curb ramps be provided at the marked crosswalks. In addition, it is noted that the existing
pedestrian signal and push button provided on the northwest corner of the signalized intersection used
to cross the north leg of West Main Street is located approximately 60-feet from the applicable crosswalk.
It is recommended that the pedestrian signal and push button be relocated closer to curb ramp and
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crosswalk for West Main Street in order to meet MUTCD guidelines, subject to NYSDOT review and a
Highway Work Permit (HWP).

Queuing Evaluation

A queuing evaluation was conducted on West Bridge Street and West Main Street adjacent to the
proposed Stewart’s Shop to determine if queuing associated with the traffic signal located at the West
Bridge Street/West Main Street intersection will impact the unsignalized Site Driveway intersections
(included under Attachment B). The Site Driveway on West Bridge Street will be located approximately
13-feet west of the stop line while the Site Driveway on West Main Street will be located approximately
29-feet north of the stop line. It is noted that the eastbound West Bridge Street and southbound West
Main Street approaches can accommodate approximately one vehicle in queue before operations of the
Site Driveways will be impacted.

Observations of existing queues on the eastbound West Bridge Street approach indicate that the average
vehicle queue is approximately three vehicles (75-feet) during the AM and PM peak hours while the 95
percentile queue is approximately five to six vehicles (125 to 150-feet) during the peak hours. In addition,
observations of existing queues on the southbound West Main Street approach indicate that the average
vehicle queue is approximately two to three vehicles (50 to 75-feet) during the AM and PM peak hours
while the 95 percentile queue is approximately three to five vehicles (75 to 125-feet) during the peak
hours. This indicates that eastbound and southbound traffic will typically block the Site Driveway
intersections on West Bridge Street and West Main Street during the peak hours. Field observations
indicate that the traffic signal completes approximately 60 cycles during the AM and PM peak hours.
Existing traffic conditions indicate that the eastbound and southbound queues typically dissipate during
the green phase of the adjacent traffic signal which provides gaps in traffic for use by patrons exiting the
site. Itis noted that mainline vehicles would often provide courtesy gaps in order to allow vehicles to enter
and exit the Site Driveways on West Bridge Street and West Main Street. The use of courtesy gaps is
common during peak travel periods at unsignalized driveways located adjacent to traffic signals in built
up corridors.

The intersection analysis results summarized in Table 2 and the SimTraffic simulation indicate that
development of the Stewart’s Shop will have negligible impacts to the operations of the adjacent traffic
signal; therefore, queuing along the site frontage will not noticeably change as a result of the project. The
SimTraffic simulation indicates that adequate gaps will be provided to access the Site Driveway on West
Bridge Street and West Main Street.

4.0 Conclusions

The proposed project includes construction of a 3,996 SF Stewart’s Shop convenience market with six
fueling positions (three pumps) at 8 West Bridge Street. The project site will combine four parcels and
remove two existing buildings associated with the Mountain T-Shirts graphics store and the Solid
Mahogany Tables furniture store. Access to the existing parcels on this intersection corner is provided via
two curb cuts on West Bridge Street and one curb cut on West Main Street. It is noted that access to four
garage openings on West Main Street is also provided. The existing driveway on West Main Street will
remain. In addition, the driveway on West Bridge Street located on the western edge of the property will
remain while the second driveway located closer to the traffic signal will be removed. The four access
points associated with the garage openings will also be eliminated. The removal of the curb cut on West
Bridge Street and access points on West Main Street promotes positive access management. The project
is expected to be completed and operational this year (2020). The following conclusions are noted:
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The proposed project is expected to generate 64 new primary vehicle trips during the AM peak
hour and 69 new primary vehicle trips during the PM peak hour.

The West Bridge Street/West Main Street intersection will continue to operate at an overall LOS
B during both peak hours with minor increases in average vehicle delay after development of the
site.

The Site Driveway intersections on West Bridge Street and West Main Street will provide good
levels of service after development of the Stewart’s Shop.

It is recommended that sidewalks be provided on the south and east sides of the parcel and that
ADA compliant curb ramps be provided at the marked crosswalks.

It is noted that the existing pedestrian signal and push button provided on the northwest corner
of the signalized intersection used to cross the north leg of West Main Street is located
approximately 60-feet from the applicable crosswalk. It is recommended that the pedestrian
signal and push button be relocated closer to curb ramp and crosswalk for West Main Street in
order to meet MUTCD guidelines subject to NYSDOT review and a Highway Work Permit.

An AM and PM peak hour queuing assessment on West Bridge Street and West Main Street
indicates that the Site Driveways will typically be blocked during peak hours during the red phases
of the adjacent traffic signal; however, a review of existing traffic conditions indicates that
eastbound and southbound queues generally dissipate during the green phase of the traffic signal
which provides gaps in traffic for use by patrons exiting the site. The development of the Stewart’s
Shop will have minor impacts to the operations of the adjacent traffic signal; therefore, queuing
along the site frontage will not noticeably change as a result of the project. Adequate gaps will be
provided to access the Site Driveways on West Bridge Street and West Main Street. Vehicles
exiting the Site Driveways during the peak hours will also be served by courtesy gaps provided by
mainline drivers. The use of courtesy gaps is common during peak travel periods at unsignalized
driveways located adjacent to traffic signals in built up corridors.

Based on the completed traffic evaluation, adequate access and traffic operations will be provided after
development of the Stewart’s Shop.

Please call our office if you have any questions or comments regarding the above analysis.

Respectfully submitted,
Creighton Manning Engineering, LLP

7 P %

Mark D. Nadolny i
Associate o
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Attachment A
Concept Plan

Stewart’s Shop
Village of Catskill, New York
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Attachment B
Traffic Volume Data

Stewart’s Shop
Village of Catskill, New York



Project No.: 120-028 File Name : 120028-WBridgeSt-WMainSt-AM-20200303

Counted By: BP Site Code : 12002801
Location: W.Bridge St./W.Main St. Start Date : 3/3/2020
Comments: AM Peak Page No :1
__ Groups Printed- Vehicles - Heavy Vehicles - Bus
W BRIDGE ST W BRIDGE ST W MAIN ST W MAIN ST
Eastbound Westbound Northbound Southbound

| Start Time | Left | Thru | Right | Peds | am s | LEft | Thru | Right | Peds | agp 1aw | LEft | Thru | Right | Peds | g om | LEft | Thru | Riaht | Peds | s res | it Tota

07:00AM | 12 38 0 0 50 4 21 13 0 38 0 5 4 0 9 6 7 14 0 27| 124
07:156AM | 32 41 0 0 73 0 46 31 0 77 2 3 5 0 10| 27 4 48 0 79 239
07:30 AM 9 83 1 0 93 3 51 1" 0 65 1 4 5 0 10 21 5 26 0 52| 220
0745AM | 2 49 1 0 52 4 42 4 ] 50 2 4 7 0 3. 5 4 12 0 21| 136
Total | 55 211 2 0 268 11 160 59 0 230 5 16 21 0 42| 59 20 100 0 179 719
08:00 AM 3 59 3 0 65 5 37 2 0 44 0 1 2 0 3 15 3 13 0 31 143
08:15 AM 4 83 1 0 88 6 52 3 0 61 1 1 7 0 9 7 3 16 0 26 184
08:30 AM 3 87 1 0 91 4 49 4 0 57 1 4 5 0 10 2 3 16 0 21 179
08:45AM | 7 73 3 0 83, 3 67 4 0 74, 0 4 6 0 10 10 5 5 0 20| 187
Total 17 302 8 0 327 18 205 13 0 236 2 10 20 0 32| 34 14 50 0 98| 693
Grand Total | 72 513 10 0 595 29 365 72 0 466 7 26 4 0 74 93 34 150 0 277 1412
Apprch % 121 862 1.7 0 6.2 783 155 0 95 351 554 0 336 123 542 0
Total% | 51 363 0.7 0 421 21 258 5.1 0 33 05 18 29 0 52 66 24 106 0 196
Vehicles | 65 509 10 0O 584| 22 362 69 0 453 7 26 41 0 74 91 33 141 0 265 1376
% Vehicles 903 992 100 O 982 759 992 958 0 972 100 100 100 O 100 978 971 94 0 957 975
Heavy Vehicles 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
spvmon| 0 0 0 O 00 0 0 0 O 0l o 0o o0 o© 0, 0 0 0 0 0o o0
Bus 7 4 0 0 1 7 3 3 0 13 0 0 0 0 0 2 1 9 0 12 36
%Bus | 9.7 0.8 0 0 1.8 241 08 42 0 2.8 0 0 0 0 0 22 29 6 0 43 25



File Name

: 120028-WBridgeSt-WMainSt-AM-20200303

Site Code : 12002801
Start Date : 3/3/2020
PageNo :2
W BRIDGE ST ' W BRIDGE ST W MAIN ST ' W MAIN ST
Eastbound Westbound Northbound | Southbound

 Start Time | Left | Thru | Right | Peds | s ras | LEft | Thru | Right | Peds | s tas | Lft | Thru | Right | Peds | ap raa | LEFt | Thru | Right | Peds | app rets | int Tsl

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15AM 32 41 0 0 73 0 46 31 0 77 2 3 5 0 10| 27 4 48 0 79 | 239
07:30 AM 9 83 1 0 93 3 51 1 0 65 1 4 5 0 10 21 5 26 0 52 220
07:45 AM 2 49 1 0 52 4 42 4 0 50 2 4 7 0 13 5 4 12 0 21 136
08:00AM| 3 59 3 0 65 & 37 2 0 4| 0 1 2 0 3,15 3 13 0 31 143
Total Volume | 46 232 5 0 283 12 176 48 0 236 5 12 19 0 36 68 16 99 0 183 738
%App.Total | 163 82 1.8 0 | 51 746 203 0 139 333 528 0 1372 8.7 541 0 |
PHF 359 699 .417 000 .761 600 .863 .387 .000 .766 625 .750 679 .000 .692 | 630 .800 .516 .000 .579 .772
Vehicles 41 230 5 0 276 10 174 45 0 229 5 12 19 0 36 66 15 92 0 173 714
% Vehicles ' 89.1 991 100 0 975 833 989 938 0 97.0 100 100 100 0 100 971 938 929 0 945 967
Heavy Vehicles 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Heavy Vehicles 0 0 0] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bus 5 2 0] 0 7 2 2 3 0 7 0 0 0 0 0 2 1 7 0 10 24
%Bus 103 09 0 0 25167 11 63 0 3.0 0 0 0 0 0/ 29 63 71 0 5.5 3.3
WNANST
Out In Total
98 173 271
0 0 0
8 10 | 18
108 | 183 289
92 15| 66 0
0 0 0 0
7 1 2 0
g9 18 e8| 0
‘Rjght TIN LTit’ Peds
Peak Hour Data
~owa -oww s 3 ]
[ — 10 - <z &
o e il loos] | o] a8
— oo ol North = 1 L el [~
2 © O =7 & Q‘EH Peak Hour Begins at 07:15 AM (—;A B
gE R g [ C 55‘ N o 3‘ - s
= 0o olb x Vehicles ol | oS
I Heavy Vehicles
E i—o oo m Busvy ' fgﬁmoa g
gﬁ & ococoo, ol | o
3 e e g
o "loooo el it
Left  Thru Right Peds
5 12 19 0
0 0 0 0
0 0 ol o
5 12| 19 0
30 36 66
0 0 0
3{|_o 3
33 38 69
Out In Total
W MAIN ST




Project No.: 120-028 File Name : 120028-WBridgeSt-WMainSt PM_20200227

Counted By: BP Site Code : 00120028
Location: W. Bridge St./W. Main St. Start Date : 2/27/2020
Comments: PM Peak Page No :1
Groups Printed- Passenger Veh - Buses - Heavy Veh _
W. Bridge St. W. Bridge St. W. Main St. W. Main St.
Eastbound Westbound __Northbound Southbound

Start Time | Left | Thru | Right | Peds | g s | L€ft | Thru | Right | Peds | sy taa | LEft | Thru | Right | Peds | ap ras | Left | Thru | Right | Peds | app rew | int Tota

0230PM 9 71 4 0 8| 7 78 12 0 97 4 6 3 0 13 5 8 6 0 19 213
0245PM 19 79 1 0O 99 6 66 6 O 78 4 2 6 0 12 13 4 20 0 37 2%
Total 28 150 5 0 183 13 144 18 0 175 8 8 9 0 25 18 12 26 0 56 439
0300PM| 8 79 7 0 94 8 9 6 0 108 6 4 5 0 15/ 14 1 15 0 30| 247
0315PM 10 67 2 0 79 9 78 17 0 104 2 3 6 0 11 11 6 9 0 26 220
0330PM 6 9 2 0 106 8 77 9 0 94 6 5 13 0 24 13 5 11 0 29 253
0345PM 5 8 3 0O 8 6 66 11 O 8 0 4 2 0 6 5 8 8 0 21 199
Total 29 325 14 0 368 31 315 43 0 389 14 16 26 0 56 43 20 43 0 106 919
0400PM| 2 6 9 0 79/ 8 9 5 0 103 4 6 11 0 21| 8 4 4 0 16 219
0415PM 2 75 1 0 78 8 8 9 0O 98 2 3 4 0 9 3 1 5 0 9 194
0430PM 8 74 7 0 8 10 103 18 O 13 2 8 4 0 14 8 8 7 0 23 257
0445PM 3 65 3 0 71 9 83 9 0 101 1 8 10 0 19 5 12 5 0 22 213
Total 15 282 20 O 317 35 357 41 O 433 9 25 29 0 63 24 25 21 0 70 883
0500PM 6 74 3 0 8| 6 111 15 0 132, 2 7 7 0 16/ 4 6 10 0 20| 251
0515PM 3 8 O O 8| 6 8 5 0 9 0 1 5 0 6 4 6 4 0 14 202
0530PM 5 73 3 o0 8 2 6 7 0 77 2 5 5 0 12/ 9 1 3 0 13 183
0545PM 5 74 5 0 8| 9 60 7 0 76 2 2 6 0 10 7 4 5 0 16 18
Total 19 307 11 0 337 23 321 34 0 378 6 15 23 0 44 24 17 22 0 63 822
Grand Total | 91 1064 50 O 1205[102 137 136 O 1375 37 64 8 O 188 109 74 112 0 295 3063
Apprch% 7.6 83 41 0 74 827 99 0 197 34 463 0 369 251 38 0
Total% 3 347 16 0 393 33 371 44 0 449 12 21 28 0 61 36 24 37 0 96
Passengerveh | 91 1084 50 O 1205 102 1137 136 O 1375 37 64 87 0 188 109 74 112 0 295 3063
srmergve | 100 100 100 O 100 100 100 100 O 100 100 100 100 O 100 100 100 100 O 100 100
Buses 0 0 0 0 o 0o 0 0 0 ©O0 0 0o O 0 ©0 0 0 0 O o0 0
%Buses, O 0 0 O O 0O O 0 O O O 0 O O ©0 0 0 0 0 0 0
Heawyveh 0 0 O ©0O ©0 O O O O ©O0 0 0 o0 O0 0/ 0 0 0 0 0 0
%Heayven O O O O O O O O O 0 O 0 O O o0 O O O O 0 0



File Name : 120028-WBridgeSt-WMainSt PM_20200227
Site Code : 00120028
Start Date : 2/27/2020
Page No :2
W. Bridge St. W. Bridge St. W. Main St. W. Main St.
Eastbound Westbound Northbound Southbound

| Start Time | Left | Thru | Right | Peds | ap 1o | Left | Thru | Rignt | Peds |

Peak Hour Analysis From 02:30 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 02:45 PM

App Tatal

| Left | Thru | Right | Peds | g ren

| Left | Thru | Right | Peds |

0245PM 19 79 1 0 99 6 66 6 0 78 4 2 6 0 12| 13 4 20 0
03:00 PM 8 79 7 0 94 8 94 6 0 108 6 4 5 0 15| 14 1 15 0
03:15PM 10 67 2 0 79 9 78 17 0 104 2 3 6 0 11 11 6 9 0
03.30PM | 6 98 2 0O 106 8 77 9 0 94 6 5 13 0 24 | 13 5 1 0
Total Volume | 43 323 12 0 378 31 315 38 0 38 18 14 30 0 62 51 16 55 0
% App. Total | 11.4 854 3.2 0 |/ 81 82 99 0 29 226 484 0 1418 131 451 0
PHF | .566 .824 429 000 .892 | .861 .838 .559 .000 .889 | .750 700 577 .000 .646 | 911 667 .688 .000
passengerveh | 43 323 12 0 378 31 315 38 0 384 18 14 30 0 62| 51 16 55 0
wpassangerven | 100 100 100 0 100 100 100 100 0 100 100 100 100 0 100 100 100 100 0
Buses 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Buses 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Heavy Veh 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Heavy Veh 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
W. Mamn St.
Out In Total
95 122 217
0 0 0
0 0 0
85| [ 122 217
55 16 51 0
0 0 0 0
0 0 0 0
85 16] 51 0
Right Thru Left Peds
‘ Ly
Peak Hour Data
= = T®oo& 3 58
- noon North Foof®
|3 ol o2 . - = | 3
0 © ojw! ] @ E—P Peak Hour Begins at 02:45 PM +—3Fw w L
Sch 5 = S hocon _3
2 N O OoN Passenger Veh [ & § 28
B - 5 Buses o oo o
= =gooa h Heavy Veh v PRl ™
3 3 3 0000 4 ol | lis -
3 1] i @ &
L o & blb o o Boom=
_Left Thru Right Peds
18 14 30 0
0 0 o} 0
0 0 0 0
18 14| 30_' 0!
59 62| [ 121
0 0 0
0 0 0
59 _B2] 121
Qut In Total
W, Main St

App. Total

Int Total |

226
247
220
253
946

| .936

946
100

0
0
0
0



Project #: 120-028

Date: 2/27/20

Existing Driveway Counts

Counted By: MF
W. Bridge St/West Driveway W. Bridge St/East Driveway W. Main St/South Driveway || W. Main St/Garage Driveway
Time Entering Exiting Entering Exiting Entering Exiting Entering Exiting

Left | Right | Left | Right || Left | Right | Left | Right || Left | Right | Left | Right || Left | Right | Left | Right
7:00 AM 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Project #: 120-028

Date: 2/27/20

Counted B

: BP

Time

W. Bridge St/West Driveway

W. Bridge St/East Driveway

W. Main St/South Driveway

W. Main St/Garage Driveway

Entering

Exiting

Entering

Exiting

Entering

Exiting

Entering

Exiting

Left

Right

Left

Right

Left

Right

Left

Right

Left

Right

Left

Right

Left

Right

Left

Right

2:30 PM

[y

0

o

0

o

0

o

0

0

0

0

o

0

2:45 PM

3:00 PM

3:15PM

3:30 PM

3:45 PM

4:00 PM

4:15 PM

4:30 PM

4:45 PM

5:00 PM

5:15 PM

5:30 PM

5:45 PM
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‘J Creighton

Job: 120-028
Intersection: W Bridge St/ W Main St

Recorder: MPF

Date:

2/27/2020
Time of Day: 7AM - 9AM

Direction Direction Direction Direction
Time EB SB Time EB SB Time EB SB Time EB SB
7:00 7:30 2 8 8:00 1 2 8:30 3
7:01 1 7:31 13 8:01 2 8:31 1 1
7:02 1 1 7:32 5 10 8:02 2 8:32 3 2
7:03 1 1 7:33 1 5 8:03 8:33 2
7:04 1 7:34 6 3 8:04 2 1 8:34 2 2
7:05 7:35 8 3 8:05 3 8:35 3
7:06 1 7:36 2 8:06 1 8:36 3 2
7:.07 0 1 7:37 2 8:07 3 8:37 2 1
7:08 2 2 7:38 1 8:08 1 1 8:38 3
7:09 5 7:39 8:09 3 3 8:39 2
7:10 2 7:40 1 1 8:10 2 8:40 6 2
7:11 2 7:41 2 8:11 1 2 8:41 9 3
7:12 3 2 7:42 2 2 8:12 3 8:42
7:13 1 1 7:43 1 8:13 8:43 3
7:14 6 7:44 1 2 8:14 1 8:44 4
7:15 5 5 7:45 4 8:15 2 8:45 2
7:16 2 1 7:46 2 8:16 2 8:46 4 1
7:17 2 7:47 8:17 1 8:47
7:18 6 2 7:48 1 8:18 2 8:48 2
7:19 1 7:49 1 8:19 1 8:49 1 2
7:20 1 3 7:50 1 2 8:20 8:50 2
7:21 3 7:51 8:21 1 8:51 1
7:22 6 4 7:52 4 8:22 8 8:52 2
7:23 10 7:53 3 1 8:23 2 4 8:53 1
7:24 3 3 7:54 8:24 5 2 8:54 5 1
7:25 2 7:55 2 8:25 1 8:55 3 5
7:26 8 4 7:56 8:26 5 2 8:56 2
7:27 2 5 7:57 4 8:27 1 8:57 2 2
7:28 10 7 7:58 8:28 2 8:58 8 1
7:29 9 7:59 1 8:29 2 8:59 1
SB EB
average queue 3.1 average queue 3.3
85th 4.8 85th 6.0




Intersection: W Bridge St/ W Main St

¢ J Creighton

Job: 120-028

Recorder: BP

Date:

2/27/2020

Time of Day: 2:30PM-6:00PM

Direction Direction Direction Direction Direction Direction Direction

Time [ EB | SB |Time| EB | SB Time EB [ SB |Time| EB [ SB |Time| EB | SB |Time| EB [ SB |Time| EB | SB
2:30 3:00] 2 3:30 4 1 14:00 4:30 1 15:00] 3 1 15:30] 5
231 | 4 3:01] 7 2 3:31 1 4:01 1 14:31] 2 5:01 5:31
2:32 [ 2 3:02] 2 1 3:32 2 [4:.02] 1 4:32( 1 5:02] 4 5:32] 1
2:33 [ 1 3:03] 4 3:33 4 2 [4:.03] 4 4:33 5:03] 2 2 [5:33] 1 2
2:34 1 2 |3:04f 4 1 3:34 4 4:04 4:34| 5 5:04| 1 5:34| 4
2:35 [ 2 1 13:05] 1 1 3:35 2 1 14:05] 3 4:35 5:05] 5 5:35] 1 2
2:36 [ 6 3:06 3:36 2 4:.06( 2 2 [4:36 5:06] 1 3 [5:36] 1
2:37 1 [13:.07] 4 3:37 6 4 14:.07] 2 4:37| 8 8 [5:07] 1 1 [5:37] 5
2:38 [ 2 3:08] 2 3 3:38 5 4:08{ 1 4:38 3 [5:08] 4 5:38] 2 1
2:39 [ 2 3:09] 1 2 3:39 2 1 14:09] 1 2 [4:39] 1 5:09 5:39 1
240 [ 2 3 [3:10f 2 3:40 2 1 14:10] 2 4:40 3 [5:10 1 15:40| 4
2:41 3:11 1 3:41 6 2 [411 441 1 511] 5 541] 3
242 | 1 1 13:12] 2 1 3:42 3 1 14:12] 6 2 [4:42] 1 1 15:12] 4 3 [5:42
243 [ 2 1 13:13] 4 3:43 3 4:13 2 [4:43 1 15:13 1 15:43
2:44 3:14 1 3:44 1 2 [4:14] 2 3 |4:44 5:14 5:44| 3
2:45 2 |3:15] 1 3 3:45 2 4:15 4:45( 3 1 [5:15] 3 2 |5:45
246 [ 3 1 13:16 2 3:46 2 4:16 4:46( 1 5:16] 2 5:46| 2
2:47 | 2 1 13:17] 2 3:47 4:17 4:47| 2 2 [517] 2 1 [5:47] 5
248 | 4 2 [3:18] 1 1 3:48 5 4:18[ 2 4:48( 1 5:18] 2 5:48
249 | 7 2 [3:19 3:49 4:19( 3 1 14:149] 3 1 1519 2 5:49| 3
250 [ 5 3:20) 1 4 3:50 2 4:20( 1 4:50 1 15:20] 2 1 ]15:50
2551 [ 3 3:21 3:51 4 2 [421 1 14:51] 2 1 15:21] 3 5:51] 2
252 | 1 3221 5 3 3:52 5 4:22( 3 4:52 2 4 |5:22 5:52
2:53 3:23] 4 3:53 1 14:23 4:53 5:23] 4 1 |15:53
254 | 2 3:24 3:54 4:24( 4 4:54 5:24] 2 5:54] 2 5
255 | 3 3 13:25( 1 2 3:55 4:25 4:55 5:25| 3 1 |5:55
2:56 3:26| 2 3:56 1 1 14:26 1 14:56] 1 2 [5:26 5:56| 2
2:57 2 13:27 3:57 4 1 14:27] 1 4:57 5:27] 1 5:57| 4 2
2:58 [ 2 5 [3:28 1 3:58 5 4:28( 1 4:58 1 15:28] 5 3 [5:58] 4
259 | 6 4 13:29] 3 2 3:59 1 1 14:29] 2 3 [4:59 5:29] 3 5:59

SB EB

averagequ 1.9 average queue 3.0

85th 3.0 85th 5.0




Attachment C
Level of Service Analysis

Stewart’s Shop
Village of Catskill, New York



LOS Definitions

The following is an excerpt from the Highway Capacity Manual, 6" Edition (HCM).

Level of Service for Signalized Intersections

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

LOS A describes operations with a control delay of 10 s/veh or less and a v/c ratio no greater than 1.0. This level is
typically assigned when the v/c 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 v/c ratio no greater than 1.0. This
level is typically assigned when the v/c 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 v/c ratio no greater than 1.0. This level
is typically assigned when progression is favorable or the cycle length is moderate. Individual cycle failures (i.e., one
or more queued vehicles are not able to depart as a result of insufficient capacity during the cycle) may begin to
appear at this level. The number of vehicles stopping is significant, although many vehicles still pass through the
intersection without stopping.

LOS D describes operations with control delay between 35 and 55 s/veh and a v/c ratio no greater than 1.0. This
level is typically assigned when the v/c ratio is high and either progression is ineffective or the cycle length is long.
Many vehicles stop and individual cycle failures are noticeable.

LOS E describes operations with control delay between 55 and 80 s/veh and a v/c ratio no greater than 1.0. This level
is typically assigned when the v/c ratio is high, progression is unfavorable, and the cycle length is long. Individual
cycle failures are frequent.

LOS F describes operations with control delay exceeding 80 s/veh or a v/c ratio greater than 1.0. This level is typically
assigned when the v/c ratio is very high, progression is very poor, and the cycle length is long. Most cycles fail to
clear the queue.

A lane group can incur a delay less than 80 s/veh when the v/c 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 v/c 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).

Average control delay and queue length at roundabout controlled intersections are calculated using SIDRA
Intersection. The physical geometry such as entry lane width and approach flare, and traffic volume at the
roundabout are factors that influence the intersection’s performance. The average delay reported using SIDRA
Intersection is based on the signalized HCM Method of Delay for Level-of-Service.



Level of Service Criteria for Unsignalized Intersections

Level of service (LOS) for Two-Way Stop-Controlled (TWSC) intersections is determined by the computed or
measured control delay. For motor vehicles, LOS is determined for each minor-street movement (or shared
movement) as well as major-street left turns by using criteria given in Exhibit 20-2. LOS is not defined for the
intersection as a whole or for major-street approaches for three primary reasons: (a) major-street through vehicles
are assumed to experience zero delay; (b) the disproportionate number of major-street through vehicles at a typical
TWSC intersection skews the weighted average of all movements, resulting in a very low overall average delay for
all vehicles; and (c) the resulting low delay can mask important LOS deficiencies for minor movements. LOS F is
assigned to the movement if the volume-to-capacity (v/c) ratio for the movement exceeds 1.0, regardless of the
control delay.

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

The LOS criteria for All-Way Stop-Controlled (AWSC) intersections are given in Exhibit 21-8. LOS F is assigned if the
v/c ratio of a lane exceeds 1.0, regardless of the control delay. For assessment of LOS at the approach and
intersection levels, LOS is based solely on control delay.

Exhibits 20-2/21-8:
Level-of-Service Criteria for Stop Controlled Intersections

LOS by Volume-to-Capacity Ratio
Control Delay (s/veh)
v/c<1.0 v/c>1.0
10.0 A F
>10.0 and < 15.0 B F
>15.0 and < 25.0 C F
>25.0 and < 35.0 D F
>35.0 and < 50.0 E F
>50.0 F F




HCM 6th Signalized Intersection Summary

120-028, Stewarts Catskill

1: W Main St & W Bridge St

Existing 2020_AM Peak

YO N T Y V. S B 4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations g & & F %
Traffic Volume (veh/h) 46 232 5 12 176 48 5 12 19 68 16 99
Future Volume (veh/h) 46 232 5 12 176 48 5 12 19 68 16 99
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 099 099 099 099 098 098 0.98
Parking Bus, Adj 100 100 088 100 100 100 100 100 100 100 100 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/in 1811 1811 1811 1811 1811 1811 1811 1811 1841 1811 1811 1811
Adj Flow Rate, veh/h 50 252 5 13 191 52 5 13 21 74 17 108
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 6 6 6 6 6 6 6 6 6 8 6 6
Cap, veh/h 168 659 12 106 665 173 117 176 226 223 77 213
Arrive On Green 049 049 049 049 049 049 026 026 026 026 026 026
Sat Flow, veh/h 134 1334 24 28 1347 350 67 672 863 389 295 812
Grp Volume(v), veh/h 307 0 0 256 0 0 39 0 0 199 0 0
Grp Sat Flow(s),veh/h/in 1492 0 0 1725 0 0 1603 0 0 1496 0 0
Q Serve(g_s), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14 0.0 0.0
Cycle Q Clear(g_c), s 5.0 0.0 0.0 3.6 0.0 0.0 0.7 0.0 0.0 44 0.0 0.0
Prop In Lane 0.16 002 0.05 020 013 054 037 0.54
Lane Grp Cap(c), vehth 839 0 0 944 0 0 519 0 0 512 0 0
VIC Ratio(X) 037 000 000 027 000 000 008 000 000 039 000 0.00
Avail Cap(c_a), veh/h 1878 0 0 2172 0 0 1057 0 0 1017 0 0
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(1) 100 000 000 100 000 000 100 000 000 100 000 000
Uniform Delay (d), s/veh 6.5 0.0 0.0 6.1 0.0 00 114 0.0 00 127 0.0 0.0
incr Delay (d2), s/veh 0.6 0.0 0.0 0.3 0.0 0.0 0.1 0.0 0.0 0.7 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 1.2 0.0 0.0 09 0.0 0.0 0.2 0.0 0.0 1.3 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 7.1 0.0 0.0 6.5 0.0 00 115 0.0 00 134 0.0 0.0
LnGrp LOS A A A A A B A A B A A
Approach Vol, veh/h 307 256 39 199
Approach Delay, s/veh 71 8.5 11.5 134
Approach LOS A A B B
Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 25.2 15.7 25.2 16.7
Change Period (Y+Rc), s 50 5.0 5.0 5.0
Max Green Setting (Gmax), s 50.0 25.0 50.0 25.0
Max Q Clear Time (g_ctl1), s 7.0 2.7 56 6.4
Green Ext Time (p_c), s 23 0.1 1.9 08
Intersection Summary
HCM 6th Ctrl Delay 8.7
HCM 6th LOS A
Creighton Manning Engineering, LLP Synchro 10 Report
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HCM 6th Signalized Intersection Summary

120-028, Stewarts Catskill

1: W Main St & W Bridge St

Build 2020_AM Peak

PNy v AN 2
Movement EBL EBT EBR_ WBL WBT WBR NBL NBT NBR SBL SBET SBR
Lane Configurations $ & & &
Traffic Volume (veh/h) 46 242 5 12 185 49 5 13 19 69 17 99
Future Volume (veh/h) 46 242 5 12 185 49 5 13 19 69 17 99
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 099 099 099 099 098 098 0.98
Parking Bus, Adj 100 100 08 100 100 100 100 100 100 100 100 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/in 1811 1811 1811 1811 1811 1811 1811 1811 1811 1811 1811 1811
Adj Flow Rate, veh/h 50 263 5 13 201 53 5 14 21 75 18 108
Peak Hour Factor 092 092 092 092 09 092 092 092 092 092 092 092
Percent Heavy Veh, % 6 6 6 6 6 6 6 6 6 6 6 6
Cap, vehth 164 664 12 105 670 169 116 183 221 223 79 211
Armive On Green 049 049 049 049 049 049 026 026 026 026 026 026
Sat Flow, veh/h 127 1345 24 27 1357 343 64 699 844 392 300 804
Grp Volume(v), veh/h 318 0 0 267 0 0 40 0 0 201 0 0
Grp Sat Flow(s),veh/h/In 1495 0 0 1727 0 0 1608 0 0 1497 0 0
Q Serve(g_s), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0
Cycle Q Clear(g_c), s 5.2 0.0 0.0 3.7 0.0 0.0 038 0.0 0.0 44 0.0 0.0
Prop In Lane 0.16 002 005 020 0.12 052 037 0.54
Lane Grp Cap(c), veh/h 840 0 0 944 0 0 520 0 0 513 0 0
VIC Ratio(X) 038 000 000 028 000 000 008 000 000 039 000 000
Avail Cap(c_a), veh/h 1879 0 0 2173 0 0 1060 0 0 1016 0 0
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(1) 100 000 000 100 000 000 100 000 000 100 000 0.0
Uniform Delay (d), siveh 6.6 0.0 0.0 6.2 0.0 00 114 0.0 00 127 0.0 0.0
Incr Delay (d2), s/veh 0.6 0.0 0.0 0.3 0.0 0.0 0.1 0.0 0.0 0.7 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 1.3 0.0 0.0 1.0 0.0 0.0 0.2 0.0 0.0 14 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 7.2 0.0 0.0 6.5 0.0 00 115 0.0 00 134 0.0 0.0
LnGrp LOS A A A A A A B A A B A A
Approach Vol, veh/h 318 267 40 201
Approach Delay, siveh 7.2 6.5 11.5 134
Approach LOS A A B B
Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 25.2 15.7 25.2 15.7
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 50.0 25.0 50.0 25.0
Max Q Clear Time (g_c+l1), s 7.2 28 5.7 6.4
Green Ext Time (p_c), s 24 0.1 20 0.8
Intersection Summary
HCM 6th Ctrl Delay 8.7
HCM 6th LOS A
Creighton Manning Engineering, LLP Synchro 10 Report
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HCM 6th Signalized Intersection Summary

120-028, Stewarts Catskill

1. W Main St & W Bridge St

Existing 2020_PM Peak

AN Nt a4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR
Lane Configurations ¥ S N s 4>

Traffic Volume (veh/h) 43 323 12 31 315 38 18 14 30 51 16 55
Future Volume (veh/h) 43 323 12 31 315 38 18 14 30 51 16 55
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 099 099 099 098 098 098 0.98
Parking Bus, Adj 100 100 08 100 100 100 1.00 100 100 100 100 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/n 1856 1856 1856 1856 1856 1856 1856 1856 1856 1856 1856 1856
Adj Flow Rate, veh/h 47 351 13 34 342 41 20 15 33 55 17 60
Peak Hour Factor 092 092 092 09 082 092 09 092 092 092 092 092
Percent Heavy Veh, % 3 3 3 3 3 3 3 3 3 3 3 3
Cap, veh/h 144 696 24 129 761 87 184 138 196 243 96 178
Arrive On Green 050 050 050 050 050 050 026 026 026 026 026 0.26
Sat Flow, veh/h 90 1396 49 66 1527 174 273 541 767 458 376 695
Grp Volume(v), veh/h 411 0 0 417 0 0 68 0 0 132 0 0
Grp Sat Flow(s),veh/h/In 1535 0 0 1766 0 0 1580 0 0 1530 0 0
Q Serve(g_s), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 7.0 0.0 0.0 6.0 0.0 0.0 1.3 0.0 0.0 25 0.0 0.0
Prop In Lane 0.11 003 008 010 029 049 042 0.45
Lane Grp Cap(c), vehth 863 0 0 976 0 0 519 0 0 516 0 0
V/C Ratio(X) 048 000 000 043 000 000 013 000 000 02 000 0.00
Avail Cap(c_a), veh/h 1940 0 0 2227 0 0 1064 0 0 1047 0 0
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 100
Upstream Filter(l) 100 000 000 100 000 000 100 000 000 100 000 000
Uniform Delay (d), s/veh 6.9 0.0 0.0 6.6 0.0 00 117 0.0 00 122 0.0 0.0
incr Delay (d2), s/veh 0.9 0.0 0.0 0.6 0.0 0.0 0.2 0.0 0.0 0.4 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 1.7 0.0 0.0 1.7 0.0 0.0 04 0.0 0.0 0.8 0.0 0.0
Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 7.7 0.0 0.0 7.3 0.0 00 119 0.0 00 126 0.0 0.0
LnGrp LOS A A A A A A B A A B A A
Approach Vol, vehth 411 417 68 132
Approach Delay, s/veh 7.7 73 11.9 12.6
Approach LOS A A B B

Timer - Assigned Phs 2 4 6 8

Phs Duration (G+Y+Rgc), s 25.2 15.4 252 15.4

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0

Max Green Sefting (Gmax), s 50.0 25.0 50.0 25.0

Max Q Clear Time (g_ct1), s 9.0 3.3 8.0 45

Green Ext Time (p_c), s 33 0.2 33 0.5

Intersection Summary

HCM 6th Ctrl Delay 84

HCM 6th LOS A
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HCM 6th Signalized Intersection Summary

120-028, Stewarts Catskill

1: W Main St & W Bridge St
Build 2020_PM Peak

N U U B S
Movement EBL EBT EBR WBL WBT WBR NBL NBT MWBR SBL SBT SBR
Lane Configurations Fi S & & &
Traffic Volume (veh/h) 43 333 12 31 325 40 18 16 30 53 18 55
Future Volume (veh/h) 43 333 12 31 325 40 18 16 30 53 18 55
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 099 1.00 099 098 098 0.8 0.98
Parking Bus, Adj 100 100 08 100 100 100 100 1.00 100 100 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/in 1856 1856 1856 1856 1856 1856 1856 1856 1856 1856 1856 1856
Adj Flow Rate, veh/h 47 362 13 34 353 43 20 17 33 58 20 60
Peak Hour Factor 092 092 092 092 092 092 092 082 092 092 092 082
Percent Heavy Veh, % 3 3 3 3 3 3 3 3 3 3 3 3
Cap, veh/h 142 696 24 127 758 88 181 148 192 245 103 171
Arrive On Green 050 050 050 050 050 050 026 026 026 026 026 026
Sat Flow, veh/h 88 1400 47 64 1526 177 262 577 749 466 400 666
Grp Volume(v), veh/h 422 0 0 430 0 0 70 0 0 138 0 0
Grp Sat Flow(s),veh/h/In 1535 0 0 1766 0 0 1588 0 0 1532 0 0
Q Serve(g_s), s 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Cycle Q Clear(g_c), s 7.2 0.0 0.0 6.3 0.0 0.0 1.3 0.0 0.0 27 0.0 0.0
Prop In Lane 0.11 003 008 010 029 047 042 043
Lane Grp Cap(c), vehth 861 0 0 973 0 0 522 0 0 519 0 0
V/IC Ratio(X) 049 000 000 044 000 000 013 000 000 027 000 000
Avail Cap(c_a), veh/h 1936 0 0 2223 0 0 1065 0 0 1047 0 0
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 1.00 1.00 1.00
Upstream Filter(l) 100 000 000 100 000 000 100 000 000 100 000 000
Uniform Delay (d), s/veh 7.0 0.0 0.0 6.7 0.0 00 17 0.0 00 122 0.0 0.0
Incr Delay (d2), s/veh 0.9 0.0 0.0 0.7 0.0 0.0 0.2 0.0 0.0 04 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 1.8 0.0 0.0 1.8 0.0 0.0 04 0.0 0.0 0.9 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 7.9 0.0 0.0 74 0.0 00 1.9 0.0 00 126 0.0 0.0
LnGrp LOS A A A A A A B A A B A A
Approach Vol, veh/h 422 430 70 138
Approach Delay, s/veh 79 74 11.9 12.6
Approach LOS A A B B
Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 252 15.5 252 15.5
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 50.0 25.0 50.0 25.0
Max Q Clear Time (g_c+I1), s 8.2 3.3 83 47
Green Ext Time (p_c), s 34 0.2 35 0.5
Intersection Summary.
HCM 6th Ctrl Delay 8.6
HCM 6th LOS A
Creighton Manning Engineering, LLP Synchro 10 Report
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HCM 6th TWSC
120-028, Stewarts Catskill

6: W Bridge St & Site Driveway
Existing 2020_AM Peak

Intersection
Int Delay, s/veh 0
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations 4d P W
Traffic Vol, veh/h 0 283 279 1 0 0
Future Vol, veh/h 0 283 279 1 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
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, % 0 6 6 0 0 0
Mvmt Flow 0 308 303 1 0 0
Major/idinor Major1 Major2 Minor2:
Conflicting Fiow Al 304 0 - 0 612 304
Stage 1 - - - - 304 -
Stage 2 - - - - 308 -
Critical Hdwy 41 - - - 64 62
Critical Hdwy Stg 1 - - - - 54 -
Critical Hdwy Stg 2 - - - - 54 -
Follow-up Hdwy 22 - - - 35 33
Pot Cap-1 Maneuver 1268 - - - 460 740
Stage 1 - - - - 753 -
Stage 2 - - - - 750 -
Platoon blocked, % -
Mov Cap-1 Maneuver 1268 - - 460 740
Mov Cap-2 Maneuver - - - 460 -
Stage 1 - - - - 753 -
Stage 2 - - - - 750 -
Approach EB WB SB
HCM Control Delay, s 0 0 0
HCM LOS A
Minor Lane/Major Mvmt EBL EBT WBT WBRSBLnt
Capacity (veh/h) 1268 - - - -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - - - 0
HCM Lane LOS A - - A
HCM 95th %tile Q(veh) 0 - - - -

Creighton Manning Engineering, LLP
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HCM 6th TWSC

120-028, Stewarts Catskill

6: W Bridge St & Site Driveway
Build 2020_AM Peak

Intersection
Int Delay, s/veh 14
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations d P Ld
Traffic Vol, vehth 30 266 267 22 271 25
Future Vol, veh/h 30 266 267 22 271 25
Conflicting Peds, #hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
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, % 0 6 6 0 0 0
Mvmt Flow 33 289 290 24 29 27
Major/Mirier Major? Major2  Minor2
Conflicting Flow All 314 0 - 0 657 302
Stage 1 - - - - 302 -
Stage 2 - - - - 355 -
Critical Hdwy 4.1 - - - 64 62
Critical Hdwy Stg 1 - - - - 54 -
Critical Hdwy Stg 2 - - - - 54 -
Follow-up Hdwy 2.2 - - - 35 33
Pot Cap-1 Maneuver 1258 - - - 433 742
Stage 1 - - - 755 -
Stage 2 - - - 714 -
Platoon blocked, % - -
Mov Cap-1 Maneuver 1258 - - - 420 742
Mov Cap-2 Maneuver - - - - 420 -
Stage 1 - - - - 732 -
Stage 2 - - - - 714 -
Approach EB WB SB
HCM Control Delay,s 0.8 0 12.6
HCM LOS B
Minor Lane/Major Mvmt EBL EBT WBT WBRSBLn1
Capacity (veh/h) 1258 - - - 531
HCM Lane V/C Ratio 0.026 - - - 0.106
HCM Control Delay (s) 79 0 - - 126
HCM Lane LOS A A - - B
HCM 95th %tile Q(veh) 0.1 - - 04
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HCM 6th TWSC
120-028, Stewarts Catskill

6: W Bridge St & Site Driveway

Existing 2020_PM Peak

/veh 0

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations 4 P ¥
Traffic Vol, veh/h 0 378 388 0 0 2
Future Vol, veh/h 0 378 388 0 0 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
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, % 0 3 3 0 0 0
Mvmt Flow 0 411 422 0 0 2
Major/Minor Majort Major2 Minor2
Conflicting Flow All 422 0 - 0 833 422
Stage 1 - - - 422 -
Stage 2 - - - -
Critical Hdwy 4.1 - - 64 62
Critical Hdwy Stg 1 - - - b4 -
Critical Hdwy Stg 2 - - - - b4 -
Follow-up Hdwy 22 - - 35 33
Pot Cap-1 Maneuver 1148 - - 341 636
Stage 1 - - - - 666 -
Stage 2 - - - - 674 -
Platoon blocked, % - -
Mov Cap-1 Maneuver 1148 - - 341 636
Mov Cap-2 Maneuver - - - 341 -
Stage 1 - - - 666 -
Stage 2 - - 674 -
Approach EE WB SB
HCM Control Delay, s 0 0 10.7
HCM LOS B
Minor Lane/Major Mvmt EBL EBT WBT WBREELnl
Capacity (veh/h) 1148 - - - 636
HCM Lane V/C Ratio - - - - 0.003
HCM Control Delay (s) 0 - - - 107
HCM Lane LOS A - - - B
HCM 95th %file Q(veh) 0 - - - 0
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HCM 6th TWSC 6: W Bridge St & Site Driveway

120-028, Stewarts Catskill Build 2020_PM Peak
Intersection
Int Delay, siveh 1.7
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations d B W
Traffic Vol, veh/h 40 352 366 32 36 35
Future Vol, veh/h 40 35 366 32 36 3
Conflicting Peds, #hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
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, % 0 3 3 0 0 0
Myvmt Flow 43 383 398 3B 39 38
Major/Minor Majord Major2. Minord!
Conflicting Flow Al 433 0 - 0 88 416
Stage 1 - - - - 416 -
Stage 2 - - - - 469 -
Critical Hdwy 41 - - - 64 6.2
Critical Hdwy Stg 1 - - - - 54 -
Critical Hdwy Stg 2 - - - - 54 .
Follow-up Hdwy 22 - - - 35 33
Pot Cap-1 Maneuver 1137 - - - 318 641
Stage 1 - - - - 670 -
Stage 2 - - - - 634 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1137 - - - 303 o641
Mov Cap-2 Maneuver - - - - 303 -
Stage 1 - - - - 638 -
Stage 2 - - - - 634 -
Approach EB WB _SB
HCM Control Delay,s 0.8 0 15.8
HCM LOS C
Minor Lane/Major Mvmt " WBR SBLn1
Capacity (veh/h) - 409
HCM Lane V/C Ratio - 0.189
HCM Control Delay (s) - 158
HCM Lane LOS - C
HCM 95th %tile Q(veh) - 07
Creighton Manning Engineering, LLP Synchro 10 Report
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HCM 6th TWSC 8: W Main St & Site Driveway

120-028, Stewarts Catskill Existing 2020_AM Peak

Intersection

Int Delay, s/veh 0.1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations L d P

Traffic Vol, veh/h 0 1 1 105 182 1

Future Vol, veh/h 0 1 1 105 182 1

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, % 0 0 0 6 6

Mvmt Flow 0 1 1 114 198 1

Major/Minor Minor2 Majord Major2

Conflicting Flow Al 315 199 199 0 - 0
Stage 1 199 - - - - -
Stage 2 116 - - - - -

Critical Hdwy 64 62 41 - - -
Critical Hdwy Stg 1 54 - - - - -
Critical Hdwy Stg 2 54 - - - & 5
Follow-up Hdwy 356 33 22 - - -

Pot Cap-1 Maneuver 682 847 13é5 - - -
Stage 1 839 - - - - -
Stage 2 914 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 681 847 1385 - - -
Mov Cap-2 Maneuver 681 - - -

Stage 1 838 - - - - -

Stage 2 914 - - - - -
Approach EB. NB SB
HCM Control Delay,s 9.3 0.1 0
HCM LOS A

Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR

Capacity (veh/h) 1385 - 847 - -
HCM Lane V/C Ratio 0.001 - 0.001 - -
HCM Control Delay (s) 7.6 0 93 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0 - 0 - -
Creighton Manning Engineering, LLP Synchro 10 Report

EXam2.syn Page 1



HCM 6th TWSC

120-028, Stewarts Catskill

8: W Main St & Site Driveway
Build 2020_AM Peak

Intersection :
Int Delay, s/veh 1.2
Movement : EBL EBR NBL NBT SBT SBR
Lane Configurations L d P
Traffic Vol, veh/h 14 15 11 97 170 18
Future Vol, veh/h 14 15 11 97 170 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 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 0 0 0 6 6 0
Mvmt Flow 15 16 12 105 185 20
Major/Minor Minor2 Major1 Major2.
Conflicting Flow All 324 195 206 0 - 0
Stage 1 195 - - - - -
Stage 2 129 - - - -
Critical Hdwy 64 62 441 - -
Critical Hdwy Stg 1 54 - - -
Critical Hdwy Stg 2 54 - - - - -
Follow-up Hdwy 35 33 22 - -
Pot Cap-1 Maneuver 674 851 1378 - -
Stage 1 843 - - - -
Stage 2 902 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 668 851 "1378 - - -
Mov Cap-2 Maneuver 668 - - - -
Stage 1 835 - - - - -
Stage 2 902 - - -
Approach EB NB SB
HCM Control Delay,s 10 038 0
HCM LOS B
Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 1378 - 752 - -
HCM Lane V/C Ratio 0.009 - 0.042 - -
HCM Control Delay (s) 7.6 0 10 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0 - 01 - -
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HCM 6th TWSC
120-028, Stewarts Catskill

8: W Main St & Site Driveway
Existing 2020_PM Peak

Intersection
Int Delay, siveh 0
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % d P
Traffic Vol, vehth 0 0 0 9% 122 0
Future Vol, veh/h 0 0 0 95 122 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, % 0 0 0 3 3 0
Mvmt Flow 0 0 0 103 133 0
Maijor/Minor Minor2 Major Major2
Conflicting Flow All 236 133 133 0 - 0
Stage 1 133 - - - -
Stage 2 103 - - - -
Critical Hdwy 64 62 41 - - -
Critical Hdwy Stg 1 54 - - - -
Critical Hdwy Stg 2 54 - - - - -
Follow-up Hdwy 35 33 22 - - -
Pot Cap-1 Maneuver 757 922 1464 - - -
Stage 1 898 - - - -
Stage 2 926 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 757 922 1464 - - -
Mov Cap-2 Maneuver 757 - - - -
Stage 1 898 - - - - -
Stage 2 926 - - - -
Approach EB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A
Minor Lane/Major Mymt NBL NBTEBLn1 SBT SBR
Capacity (veh/h) 1464 - - - -
HCM Lane V/C Ratio - - - -
HCM Control Delay (s) 0 - 0 - -
HCM Lane LOS A A - -
HCM 95th %tile Q(veh) 0 - - - -
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HCM 6th TWSC 8: W Main St & Site Driveway

120-028, Stewarts Catskill Build 2020_PM Peak
Int Delay, s/veh 1.3
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ~ %¥ d B
Traffic Vol, veh/h 13 14 10 89 112 17
Future Vol, veh/h 13 14 10 89 112 17
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, % 0 0 0 3 3 0
Mvmt Flow 14 15 11 97 122 18
Major/Minor Minor2 Major1 Major2'
Conflicting Flow Al 250 131 140 0 - 0
Stage 1 131 - - - - -
Stage 2 119 - - - - -
Critical Hdwy 64 62 41 - - -

Critical Hdwy Stg 1 54 - - & s 5
Critical Hdwy Stg 2 54 - -
Follow-up Hdwy 35 33 22 5 . o

PotCap-1 Manewver 743 924 1456 - - -
Stage 1 900 - - - - -
Stage 2 911 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 737 924 1456 - - -
Mov Cap-2 Maneuver 737 - - -

Stage 1 893 - - - . -

Stage 2 911 - - - . -
Approach EB NB SB
HCM Control Defay, s 9.5 0.8 0
HCM LOS A

Minor Lane/Major Mvmt NBL NBTEBLni 'SBT SBR

Capacity (veh/h) 1456 - 823 - -

HCM Lane V/C Ratio 0.007 - 0.036 - -

HCM Control Delay (s) 75 0 95 -

HCM Lane LOS A A A -

HCM 95th %tile Q{veh) 0 - 01 -
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