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January 3, 2024

Mr. Mudassar Khan

¢/o Mr. Joshua Salama-Frakes

14 Cardido Drive

Whitchurch Stouffville, ON L4A 2G5

Re: Proposed Gas Station Development with A&W Drive-Thru Restaurant, 815 King Street East,
Gananoque, ON, Traffic Impact Study

Dear Mr. Khan,

TRANS-PLAN is pleased to submit this Traffic Impact Study for the proposed gas station with a convenience
store and an A&W drive-thru restaurant at 815 King Street East located on the southwest corner of
Highway 2 / King Street and Days Road in the Town of Gananoque, Ontario. The layout of the site plan
includes a right-in right-out access off Highway 2 / King Street East and an access off Days Road. The
proposed parking supply is 26 total parking spaces including two accessible spaces.

Our Traffic Impact Study findings indicate that the proposed development including the proposed right-
in right-out would have minimal impact on the existing road network due to similarities in traffic
operations between future background and total conditions. As a result, there would be no additional
roadway improvements required to accommodate the proposed developments aside from the
construction of the site accesses.

Sincerely,
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1. INTRODUCTION

Trans-Plan has been retained by blueprint2build to complete a Traffic Impact Study (TIS) for the proposed
gas station, convenience store, and drive-thru restaurant located at the corner of Highway 2 / King Street
and Days Road in the Town of Gananoque, Ontario.

This Traffic Impact Study includes the following components:
e Review and assessment of the existing road network

e Assessment of future background conditions based on anticipated traffic growth, area developments
and planned transportation improvements in the study area

e Assessment of the impact of site-generated traffic on the adjacent roadway network under future
total traffic conditions at five years (2030) and ten years (2035) after an assumed two-year build-out

e Determination of roadway and intersection improvements, as required, to accommodate the
proposed development

Prior to commencing this study, staff at the Ministry of Transportation of Ontario (MTO) were contacted
to discuss the scope and methodology and were provided with a study Terms of Reference in February
2021.

2. SITE LOCATION

The currently unoccupied site, shown in Figure 1, is located on the southwest corner of Highway 2 / King
Street East and Days Road. Surrounding land uses in the study area are predominantly commercial along
Highway 2 / King Street East with residential neighbourhoods connecting off the road in both north and
south directions.

3. PROPOSED DEVELOPMENT

The proposed development consists of a gas station with 8 gas pumping positions and a convenience store
building and an A&W restaurant to share a building with a GFA of 324 square metres. The proposed
restaurant includes a drive-thru facility. The total parking supply for the site is 26 spaces which include 2
accessible parking spaces and one loading space is provided. The site is proposed to be accessible via an
existing access connecting to Highway 2 / King Street East and a second existing access off Days Road. A
right-in right-out access is proposed for the existing site access on the main road of Highway 2 / King Street
East. The proposed site plan, prepared by blueprint2build, is shown in Figure 2.

4, EXISTING CONDITIONS

4.1 Road Network

The study area roadway characteristics are shown in Figure 3. The boundary roadways located in the study
area are described as follows:

Thousand Islands Parkway is a provincial roadway under the jurisdiction of the MTO which links the site
and its environs with other communities along the north shore of the St. Lawrence River. The roadway
extends easterly via an interchange with Highway 401 in Gananoque and continues eastward towards the

2
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City of Brockville. It generally consists of two travel lanes; one in each direction. The posted speed limit
on the roadway is 80 km/h.

Highway 2 is a roadway under the jurisdiction of the MTO that generally runs in an east-west direction,
providing a route between westbound Thousand Islands Parkway and eastbound Highway 401. While the
roadway continues westward as County Road 2 under the jurisdiction of the United Counties of Leeds and
Grenville, the subject site lies within an MTO-controlled area. The posted speed limit on Highway 2 is 70
km/h, while the posted speed limit on County Road 2 just west of the subject site is 50 km/h.

King Street East is a major arterial under the jurisdiction of the Town of Gananoque that generally runs in
an east-west direction and connects with Highway 2. The posted speed limit on King Street East is 50 km/h
and has one lane of travel in each direction.

Days Road is a local road whose western endpoint forms an intersection with Highway 2/King Street East
and runs in an east-west direction near the subject site before curving towards the St. Lawrence River at
its eastern endpoint. The roadway connects several residential communities to Highway 2.

4.2 Site Visit and Traffic Counts

To determine existing operating conditions in the study area, the MTO was contacted for recent turning
movement data for the study area intersections. The counts MTO provided were prior to the COVID-19
pandemic, and those counts would not be reflective of actual operating conditions. However, Trans-Plan
conducted turning movement counts (TMCs) on Tuesday December 5, 2023 at nearby intersections.
Figure 4 shows the existing traffic volumes for the weekday AM and PM peak hours in the study area.

Table 1 provides a summary of the count time along with the morning and evening peak hours for each
intersection. Source information along with intersection TMC diagrams are provided in Appendix A.

Table 1 — Intersection Turning Movement Count Details

Intersection Count Date / Time Count Hours Peak Hours

Highway 2 at

Thousand Islands Parkway
Westbound On/Off Ramps

December 5, 2023
(Tuesday)

7:00am - 9:30am
4:00pm - 6:30pm

7:00am - 8:00am
4:00pm - 5:00pm

Highway 2 at
Thousand Islands Parkway
Eastbound On/Off Ramps

December 5, 2023
(Tuesday)

7:00am - 9:30am
4:00pm - 6:30pm

7:30am - 8:30am
4:00pm - 5:00pm

Highway 2/King Street East
at Days Road

December 5, 2023
(Tuesday)

7:00am - 9:30am
4:00pm - 6:30pm

7:30am - 8:30am
4:00pm - 5:00pm
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5. FUTURE BACKGROUND CONDITIONS

Future background traffic volumes were determined based on a review of planned developments and
future traffic volume growth in the study area. Planned roadway improvements are also discussed in this
section.

5.1 Horizon Years
The study horizon years are detailed as follows:

e  Existing conditions, year 2023/2024
e  Assumed two-year build-out of development, year 2025

e  5-year horizon period, year 2030: five years after build-out of development
e  10-year horizon period, year 2035: ten years after build-out of development

5.2 Background Growth Rate

To determine the predicted growth in roadway traffic volumes within the study area, an analysis of
historical Annual Average Daily Traffic (AADT) volume data was completed for both eastbound and
westbound movements of Highway 2/King Street East and Highway 401. The analysis of the historical
traffic data can be found in Appendix B. An annual growth rate of 1.0 percent was applied to Highway 2
and King Street East for each study horizon year, while an annual growth rate of 2.8 percent was applied
to the Highway 401 interchanges for each study horizon year.

5.3 Planned Background and Roadway Developments

Based on correspondence with the MTO and the Township of Leeds and the Thousand Islands, there are
no notable background developments or roadway improvements planned in the study area. There are no
notable background developments shown on the Town’s and County’s websites. Future background
traffic volumes for horizon years 2025, 2030, and 2035 for weekday AM and PM peak hours are shown in
Figure 5, Figure 6, and Figure 7 respectively.

6. SITE TRAFFIC

6.1 Trip Generation

Trips for the proposed development were generated using the Institute of Transportation Engineers (ITE)
Trip Generation manual, 11" edition. The ITE Land Use Code 945 for Gasoline/Service Station with
Convenience Market and ITE Land Use Code 934 for Fast-Food Restaurant with Drive-Through Window
were used to determine suitable trip rates as the fast-food partner has been confirmed as an A&W drive-
through restaurant. The site trip generation is shown in Table 2. Note that ITE Land Use Code 945 is applied
in this scenario as the proposed number of vehicle fueling positions is eight (8).

Pass-by trips are a subset of trip generation and are classified as trips from the existing roadway volumes
in the network that access the proposed development as an intermediate stop before continuing to
another destination along the same travel route. Pass-by trip rates for the relevant land use types were
obtained from the ITE Trip Generation Handbook. An additional reduction of 10 percent was applied to
account for the internal interaction of uses between the gas station, the convenience store, and the
restaurant. Table 2 shows the site trips generated by the proposed land uses.
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Table 2 — Site Trip Generation

Size Weekday AM Peak Hour Weekday PM Peak Hour
Land Use (sq.ft.
GFA) In Out Total In Out Total
Distribution 50% 50% 100% 50% 50% 100%
Gasoline/ 1.7 Equation Average Rate: 40.59 Average Rate: 48.48
Service ’
Station with Rate 2030 2030 40.59 | 24.24 2424 4848
; /1000
Convenience sq.ft Trips 35 34 69 41 41 82
Market ' Pass by (62%
(ITE Code i B e
(2-8 vhp) AM, 56% PM) 21 21 42 23 23 46
945)
New Trips 14 13 27 18 18 36
Distribution 51% 49% 100% 52% 48% 100%
Fast Food
Restaurant Average Rate Average Rate: 44.61 Average Rate: 33.03
with Drive- Rate 22.75 21.86 44 61 17.18 15.85 33.03
\TAfl‘TOd“gh 1.8 5q. ft. Trips 41 39 80 81 28 59
indow
Pass-by (49%
20 20 40 15 15 30
('Tgsci;de AM, 50% PM)
New Trips 21 19 40 16 13 29
Internal Trip Reduction (10%) 2 2 4 2 1 3
Total Pass-by Trips 41 41 82 38 38 76
Total New Site Trips 33 30 63 32 30 62

The subject site is expected to generate approximately 63 and 62 new two-way trips in the weekday AM
and PM peak hours, respectively.

6.2 Trip Distribution and Assignment

Site trips and pass-by trips were distributed to the surrounding road network based on existing travel
patterns. Eastbound vehicles making site trips are assumed to enter the site from the Highway 2 site
access, while westbound vehicles were distributed evenly between the two site accesses. Vehicles exiting
the site were also distributed evenly between the two site accesses. Site trips were assigned to and from
surrounding travel routes. The site traffic assignment for the weekday AM and PM peak hours are shown
in Figure 8, with pass-by trips shown in Figure 9.

7 FUTURE TOTAL TRAFFIC CONDITIONS

Site traffic volumes and pass-by trips were added to the 2025, 2030, and 2035 future background traffic
volumes to obtain the future total traffic volumes for the weekday AM and PM peak hours for the study
year horizon. The total traffic volumes for the mentioned horizon years are shown in Figure 10, Figure 11,
and Figure 12 respectively.



’ - Proposed Gas Station Development with A&W Drive-Thru Restaurant

TRANS PLA N 815 King Street East, Gananoque, Ontario
|

Traffic Impact Study

Transportation Engineering

sl Capacity Analysis

A capacity analysis was performed for the study area intersection and site driveways using Synchro
analysis software, version 11.0. The capacity analysis results for the 2025, 2030, and 2035 horizon years
for the weekday AM and PM peak hours are shown in Table 3, Table 4, and Table 5, respectively. Capacity
Analysis Sheets and Level of Service (LOS) definitions are provided in Appendix C and Appendix D,
respectively.

According to the General Guidelines for the Preparation of Traffic Impact Studies outlined by the Ministry
of Transportation (MTQ), a volume-to-capacity (v/c) ratio of 0.85 or less is considered acceptable for the
overall intersection. The results of the capacity analysis and queuing analysis are summarized in this
section for each intersection:

Site Access (west) and King Street East

Under existing conditions in the weekday AM and PM peak hours, the intersection operates at a good LOS
of A with minimal delays.

Horizon Years 2025, 2030, and 2035

Under future background and total conditions, the movements at the unsignalized intersection are
expected to operate at an acceptable LOS of B or better, with delays at the northbound right movement
of up to 11 seconds.

In summary, the intersection is expected to satisfy future traffic demands during weekday AM and PM
peak hours.

Site Access (east) and Days Road

Under existing conditions, the intersection operates at a good LOS of A with minimal delays during the
peak hours included in the analysis.

Horizon Years 2025, 2030, and 2035

Under future background and total conditions, the movements at the intersection are expected to
continue operating at a good LOS of A with minimal delays.

In summary, the intersection is expected to operate with minimal delays during future weekday AM and
PM peak hours.

County Road 2/King Street East and Days Road

Under existing conditions in the weekday AM and PM peak hours, the intersection operates at a good LOS
of B or better with delays of up to 12 seconds at the northbound left/right movement.

Horizon Years 2025, 2030, and 2035

Under future background and total conditions, the intersection is expected to operate at a good LOS of B
or better, with delays at the northbound left/right movement of up to 14 seconds.

In summary, the intersection is expected to operate with minimal delays under future conditions.
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County Road 2 and Thousand Islands Parkway / Highway 401 Eastbound On-Ramp

Under existing conditions in the weekday AM and PM peak hours, the intersection operates at an overall
v/c ratio of 0.38 in the weekday AM peak hour and a good LOS of A. Delays of up to 12 seconds are
expected at the southbound movements.

Horizon Years 2025, 2030, and 2035

Under future background and total conditions, the intersection is expected to operate at a v/c ratio of
0.44 in the weekday AM peak hour and a good LOS of A, with the individual movements all operating at a
LOS of B or better. In summary, the intersection is expected to operate with minimal delays within the
study’s horizon years.

County Road 2 and Thousand Islands Parkway / Highway 401 Westbound Off-Ramp

Under existing conditions in the weekday AM and PM peak hours, the intersection operates at an overall
v/c ratio of 0.36 in the weekday PM peak hour and a good LOS of A. Delays of up to 13 seconds are
expected at the northbound movement.

Horizon Years 2025, 2030, and 2035

Under future background and total conditions, the intersection is expected to operate at a v/c ratio of
0.44 in the weekday PM peak hour and a good LOS of A in the weekday PM peak hour. All individual
movements are expected to operate at a good LOS of B or better with minimal delays. In summary, the
intersection is expected to operate acceptably under future conditions.
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’ - Proposed Gas Station Development with A&W Drive-Thru Restaurant

TRANS PLA N 815 King Street East, Gananoque, Ontario
|

Traffic Impact Study

Transportation Engineering

8. CONCLUSION

Our conclusions of this Traffic Impact Study, for the proposed development located at the southwest
corner of Highway 2 / King Street East and Days Road in the Town of Gananoque, are summarized as
follows:

Traffic Impact Study

e The subject site is currently unoccupied, and the proposed development consists of a gas station with
8 gas pumping positions, a convenience store building, and an A&W restaurant (with drive-thru) to
share a building with a GFA of 324 square metres. The total parking supply for the site is 26 spaces
(including 2 accessible spaces) and a loading zone is provided. The site is proposed to be accessible
via an existing access connecting to Highway 2 / King Street East which is proposed to be a right-in
right-out access and a second existing access off Days Road.

e Trans-Plan was provided historical counts by MTO which were prior to the COVID-19 pandemic and
those counts would not be reflective of actual operating conditions. However, Trans-Plan conducted
turning movement counts (TMCs) on Tuesday December 5, 2023, at nearby intersections.

e Based on correspondence with the MTO and the Township of Leeds and the Thousand Islands, there
are no notable background developments or roadway improvements planned in the study area. There
are no notable background developments shown on the Town’s and County’s websites.

e Based on the ITE Trip Generation Manual, 11" Edition, the subject site is expected to generate
approximately 63 and 62 new two-way trips in the weekday AM and PM hours, respectively.

e Our capacity analysis results have shown that the intersections near the subject site currently operate
at an excellent LOS of A and are expected to operate similarly under future conditions for the weekday
AM and PM Peak Hour.

e The proposed right-in right-out access onto Highway 2 / King Street East is expected to operate at a
good LOS of B with minimal delays while the site access onto Days Road is expected to operate at an
excellent LOS of A with minimal delays under future conditions.

e The proposed right-in right-out access allows traffic flow to be prioritized on Highway 2 / King Stret
East. The frequency and severity of conflict movements will be less and the proposed right-in right-
out access allows for safe entry and exit for all vehicles accessing the site.

Overall, the proposed right-in right-out site access, as well as the subject site, is expected to have minimal
impact on the traffic operations of the study area based on our review of operational conditions between

future background and total volume scenarios.

Anil Seegobin, P.Eng. Shuja Zaidi
Partner and Engineer Traffic Analyst

Respectfully submitted,

Trans-Plan Transportation Inc.
Transportation Consultants
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Traffic Impact Study

Transportation Engineering

Figure 1 — Site Location

Source : Google Earth
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TRANS-PLAN

Turning Movement Count Diagram
Intersection: Highway 2 and Days Road
Municipality: Gananoque, Ontario

AM Peak Hour: 7:30 to 8:30

N/A
North Total 0 East Total 542
North Entering 0 Cyclists| 0 0 0 East Entering 307
North Receiving 0 Truck| O 0 0 East Receiving 235
North Peds 0 Cars| O 0 0 EastPeds 0
4 v L
N 0 0 _4 4 0 o o
:%| 0 9 23— -« 295 10 0}5
0 0y & 2 0 o0
“ 4 r
West Total 540 3 0 3 South Total 8
West Entering 232 0 0 0 South Entering 6
West Receiving 308 0 0 0 | South Receiving 2
West Peds 0 Days Road South Peds 0

PM Peak Hour: 16:00 to 17:00

N/A
North Total 0 East Total 708
North Entering 0 Cyclists| 0 0 0 East Entering 324
North Receiving 0 Truck| O 0 0 East Receiving 384
North Peds 0 Cars| O 0 0 EastPeds 0
0 0 _4 4 0 o0
) g
§| 1 2 378 < 315 7 0 }é
@I N>
0 1 ¢ ¢ 2 0
I
West Total 706 2 0 2 South Total 8
West Entering 382 0 0 1 South Entering 5
West Receiving 324 0 0 0 | South Receiving 3
WestPeds 0 Days Road South Peds 0

Intersection ID:
Date: Tuesday December 5, 2023

MD Peak Hour: - to -
NA
North Total 0 East Total 0
North Entering 0 Cyclists| - - - EastEntering 0
North Receiving 0 Truck| - - - EastReceiving 0
North Peds - Cars| - - - East Peds
4y L
e v - & £ - - -
-
SRR & - - - "
«+
West Total 0 - - - South Total 0
West Entering 0 - - - South Entering 0
West Receiving 0 - - - South Receiving 0
West Peds - Days Road South Peds

Total 8-Hour Count

N/A
North Total 0 East Total 2760
North Entering 0 Cyclists| 0 0 0 East Entering 1402
North Receiving 0 Truck| O 0 0 East Receiving 1358
North Peds 0 Cars| O 0 0 EastPeds 0
4y L
" 0 0 _4 4 0 0 o0 -
§| 129 1319 —» <— 1350 39 0 |§
N 0 14§ & 1B 0 o
“ 4+ -
West Total 2772 20 0 8 South Total 56
West Entering 1363 0 0 1 South Entering 29
West Receiving 1409 0 0 0 | South Receiving 27
West Peds 1 Days Road South Peds 0
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TRANS-PLAN

Turning Movement Count Diagram
Intersection: Highway 2 and 1000 Islands Parkway Eastbound Ramps
Municipality: Gananoque, Ontario

AM Peak Hour: 7:30 to 8:30

) Islands Pkwy EB r

North Total 67 East Total 471

North Entering 67 Cyclists| 0 0 0 East Entering 266
North Receiving 0 Truck| 2 0 5 East Receiving 205
North Peds 0 Cars| 39 O 21 EastPeds 0
0 0 _4 4 0 0 o0

o 3

§| 0 6 173 —» <« 257 8 0 }é

T o
2 52§ ¢ 1 0 0

<4 r
West Total 539 0 0 0 South Total 55
West Entering 233 0 0 0 South Entering 0
West Receiving 308 0 0 0 | South Receiving 55
West Peds 0 ) Islands Pwky EB r South Peds 0
PM Peak Hour: 16:00 to 17:00

) Islands Pkwy EB r

North Total 104 East Total 611

North Entering 104 Cyclists| 0 0 0 East Entering 282
North Receiving 0 Truck| 1 0 4 East Receiving 329
North Peds 0 Cars| 52 0 47 EastPeds 0
0 0 _4 4 0 0 o0
o x
§| 1 2 274 —» <« 267 6 0 }é
I
1108 ¢ & 9 0 o™
& ¢
West Total 712 0 0 1 South Total 119
West Entering 386 0 0 0 South Entering 1

West Receiving 326 0 0 0
West Peds 0 ) Islands Pwky EB r

South Receiving 118
South Peds 0

Intersection ID:
Date: Tuesday December 5, 2023

MD Peak Hour: - to -

0 Islands Pkwy EB r.

North Total 0 East Total 0

North Entering 0 Cyclists| - - - EastEntering 0
North Receiving 0 Truck| - - - EastReceiving 0

North Peds Cars| - - - East Peds

e v - & £ - - -

-

T o

« 4 -

West Total 0 - - - South Total 0
West Entering 0 - - - South Entering 0
West Receiving 0 - - - South Receiving 0

West Peds 0 Islands Pwky EB r. South Peds

Total 8-Hour Count
0 Islands Pkwy EB 1:

North Total 401 East Total 2384
North Entering 401 Cyclists| 0 0 0 East Entering 1199
North Receiving 0 Truck| 9 0 16 East Receiving 1185

North Peds 4 Cars| 222 0 154 EastPeds 0

0 0 _4 4 0 0 o0

o o

§| 123 990 —» < 1149 30 0 |§

I

7 3% ¢ & 19 1 0 "
“ 4+ -

West Total 2767 0 0 1 South Total 364
West Entering 1357 0 0 0 South Entering 1
West Receiving 1410 0 0 0 | South Receiving 383

West Peds 0 0 Islands Pwky EB - South Peds 0
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TRANS-PLAN

Turning Movement Count Diagram
Intersection: Highway 2 and 1000 Islands Parkway Westbound Ramps
Municipality: Gananoque, Ontario

AM Peak Hour: 7:00 to 8:00

) Islands Pkwy WB |
North Total 118 East Total 435

North Entering 0 Cyclists| 0 0 0 East Entering 273
North Receiving 118 Truck| O 0 0 East Receiving 162
North Peds 2 Cars| O 0 0 EastPeds 2
0 54 _4 4 63 1 0

o 3

§| 0 14 143 —» < 21 8 0 }é

T o
0 0y ¢ 0 0 0

“ 4 r

West Total 477 5% 0 5 South Total 62
West Entering 211 2 0 0 South Entering 62
West Receiving 266 0 0 0 | South Receiving 0
West Peds 0 ) Islands Pwky WB 1 South Peds 0

PM Peak Hour: 16:00 to 17:00

) Islands Pkwy WB |
North Total 69 East Total 516

North Entering 0 Cyclists| 0 0 0 East Entering 219
North Receiving 69 Truck| O 0 0 East Receiving 297
North Peds 0 Cars| O 0 0 EastPeds 0
0 42 _4 4 25 2 0

) g

§| 1 5 283 —» < 187 5 0 }é

@I N>
0 0 ¢ ¢ 0 0 0

A

West Total 612 88 0 7 South Total 97
West Entering 331 1 0 1 South Entering 97
West Receiving 281 0 0 0 | South Receiving 0
WestPeds 0 ) Islands Pwky WB 1 South Peds 0

Intersection ID:
Date: Tuesday December 5, 2023

MD Peak Hour: - to -

)Islands Pkwy WB r

North Total 0 EastTotal 0
North Entering 0 Cyclists| - - - EastEntering 0
North Receiving 0 Truck| - - - EastReceiving 0
North Peds - Cars| - - - East Peds
4y L
e v - & £ - - -
-
. 8 - - g 5 B0
«+
West Total 0 - - - South Total 0
West Entering 0 - - - South Entering 0
West Receiving 0 - - - South Receiving 0
West Peds - ) Islands Pwky WB r South Peds

Total 8-Hour Count

) Islands Pkwy WB r
North Total 393 East Total 2061

North Entering 0 Cyclists| 0 0 0 East Entering 1060
North Receiving 393 Truck| O 0 0 East Receiving 1001
North Peds 2 Cars| O 0 0 East Peds 2
2 208 _4 4 177 6 0
o o
§| 138 937 —» < 80 27 0 |§
I
0 0§ & 0 0 o
« 4
West Total 2387 320 0 24 South Total 349
West Entering 1186 4 0 1 South Entering 349
West Receiving 1201 0 0 0 | SouthReceiving 0

West Peds 0 ) Islands Pwky WB South Peds 2
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Background Traffic Information
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Capacity Analysis Results
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A& & APPENDIXD

Level of Service Definitions




LEVEL OF SERVICE ANALYSIS AT SIGNALIZED INTERSECTIONS

To assist in clarifying the arithmetic analysis associated with traffic engineering, it is often
useful to refer to “Level of Service”. The term Level of Service implies a qualitative
measure of traffic flow at an intersection. It is dependent upon vehicle delay and vehicle
queue lengths at the approaches. Specifically, Level of Service criteria are stated in terms
of the average stopped delay per vehicle for a 15-minute analysis period. The following
table describes the characteristics of each level:

Level of
Service

A

Features

At this level of service, almost no signal phase is
fully utilized by traffic. Very seldom does a vehicle
wait longer than one red indication. The approach
appears open, turning movements are easily made
and drivers have freedom of operation.

At this level, an occasional signal phase is fully
utilized and many phases approach full use. Many
drivers begin to feel somewhat restricted within
platoons of vehicles approaching the intersection.

At this level, the operation is stable though with
more frequent fully utilized signal phases. Drivers
feel more restricted and occasionally may have to
wait more than one red signal indication, and queues
may develop behind turning vehicles. This level is
normally employed in urban intersection design.

At this level, the motorist experiences increasing
restriction and instability of flow. There are
substantial delays to approaching vehicles during
short peaks within the peak period, but there are
enough cycles with lower demand to permit
occasional clearance of developing queues and
prevent excessive backups.

At this level, capacity is reached. There are long
queues of vehicles waiting upstream of the
intersection and delays to vehicles may extend to
several signal cycles.

At this level, saturation occurs, with vehicle demand
exceeding the available capacity.

Stopped Dela

per Vehicle
sec

.0

]

A
W

>5.0 and < 15.0

>15.0and <
25.0

>250and <
40.0

> 40.0 and <
60.0

>60.0



LEVEL OF SERVICE ANALYSIS AT UNSIGNALIZED INTERSECTIONS®

The term "level of service" implies a qualitative measure of traffic flow at an intersection.
It is dependent upon the vehicle delay and vehicle queue lengths at approaches. The level
of service at unsignalized intersections is often related to the delay accumulated by flows
on the minor streets, caused by all other conflicting movements. The following table
describes the characteristics of each level.

Level of Service

A

Features

Little or no traffic delay occurs. Approaches
appear open, turning movements are easily made,
and drivers have freedom of operation.

Short traffic delays occur. Many drivers begin to
feel somewhat restricted in terms of freedom of
operation.

Average traffic delays occur. Operations are
generally stable, but drivers emerging from the
minor street may experience difficulty in
completing their movement. This may
occasionally impact on the stability of flow on the
major street.

Long traffic delays occur. Motorists emerging
from the minor street experience significant
restriction and frustration. Drivers on the major
street will experience congestion and delay as
drivers emerging from the minor street interfere
with the major through movements.

Very long traffic delays occur. Operations
approach the capacity of the intersection.

Saturation occurs, with vehicle demand exceeding
the available capacity. Very long traffic delays
occur.

M Highway Capacity Manual - Special Report No.
209, Transportation Research Board, 1985.



