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I. Roll Call 

II. Call to order 

III. Pledge of Allegiance 

IV. Approval of May 27, 2021 minutes 

V. Statement about the role of the Zoning Board of Appeals and the procedure it follows 

VI. Variance Requests 

Request   204 Oak Street 
   Lou Terragnoli, agent for Quicklee’s 
   
Area Variance:  Reuse this existing commercial property. The proposed 

project involves construction of a four pump fuel station 
island with canopy and underground fuel storage tanks, and 
a change of use for the existing 3, 771 sq.’ restaurant 
building. The convenience store with retail fuel sales will 
use 2,771 sq.’ and the remaining 1,000 sq.’ will be utilized 
for a drive-through restaurant    

 
1. Review application  
2. Public hearing and discussion 
3. Action by the board 

 
VII. Setting of Next Meeting:  July 22, 2021 
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EXECUTIVE SUMMARY 
 
OVERVIEW 
The purpose of this report is to identify and evaluate the potential traffic impacts with the 
proposed Quicklee’s Development in the City of Batavia, New York. Within this report, the 
operating characteristics of the proposed access drives and impacts to the adjacent roadway 
network are identified and evaluated, and mitigating measures, if needed, are provided to 
minimize capacity or safety concerns. 
 
To define traffic impacts, this analysis establishes existing traffic conditions, projects 
background traffic flow including area growth, and projects changes in traffic flow due to the 
Proposed Quicklee’s Development. 
 
The proposed Quicklee’s Development is located at the northeast corner of Oak Street (NY-98) 
and Noonan Drive in the City of Batavia, Genesee County, New York. The site is currently 
occupied by a vacant restaurant building. To ensure a comprehensive analysis of potential 
traffic impacts, a geographically broad study area was selected consisting of the following two 
(2) existing intersections and two (2) proposed site driveways: 
 

• Oak Street/Park Road/I-90 Entrance and Exit Ramps 
• Oak Street/Noonan Drive 
• Noonan Drive/Proposed Driveway 
• Oak Street/Proposed Right-out Only Driveway 

 
The proposed Quicklee’s Development includes a Quicklee’s Convenience Store (±2,772 SF), 
a Tim Horton’s (±1,000, 12 indoor seats, and a drive-thru window), and associated fueling 
pumps with eight vehicle fueling positions. The site is currently occupied by a vacant Bob Evans 
restaurant. The existing site is served by one existing driveway on Noonan Drive and one 
existing driveway that connects to the Super 8 parking lot. 
 
Access to the Quicklee’s Development will be provided via the existing full access driveway on 
Noonan Drive and one right-out only driveway on Oak Street. The internal access driveway that 
connects to the Super 8 parking lot will remain. 
 
Construction of the proposed project is anticipated to reach full build-out in approximately one 
year (2021). Widely accepted methodology for preparing traffic impact studies requires that 
any projects in the study area that are currently approved and/or under construction must be 
considered in the traffic analysis. Local municipality personnel were contacted to discuss any 
other specific projects that are currently approved or under construction that would generate 
additional traffic in the study area. The Town identified a proposed medical office building on 
NY-98 opposite Federal Drive as well as a proposed hotel along Federal Drive. The site trips 
generated by these developments added to the study area intersections. 
 
To account for normal increases in background traffic growth, including any unforeseen 
developments in the project study area aside from the two identified projects, a growth rate of 
1.8% has been applied to the 2021 existing base traffic volumes in the study area based upon 
a review of historical traffic information obtained from the NYSDOT.  
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CONCLUSIONS & RECOMMENDATIONS  
This Traffic Impact Study identified and evaluated the potential traffic impacts that can be 
expected from the proposed Quicklee’s Development in the City of Batava, New York. Based 
upon the results of this study, it is our firm’s professional opinion that the existing 
transportation network can adequately accommodate the projected traffic volumes and 
resulting impacts to study area intersections. The following sets forth our firm’s conclusions 
and recommendations based upon the results of the comprehensive traffic analysis 
conducted: 
 
1. The proposed development is expected to generate approximately 158 entering/141 

exiting vehicle trips during the weekday AM peak hour and 104 entering/110 exiting 
vehicle trips during the weekday PM peak hour. Not all these driveway volumes are new, 
but instead a portion of the proposed volume is reduced considering pass-by adjustments. 
Thus, the proposed site is expected to generate approximately 79 entering/71 exiting 
primary new vehicle trips during the weekday AM peak hour and 53 entering/55 exiting 
primary new vehicle trips during the weekday PM peak hour. 
 

2. The existing crash investigation did not reveal inherent safety deficiencies related to the 
geometric design of the study area intersections. 

 
3. Under background conditions, projected delays at the intersection of Oak Street/Park 

Road/I-90 are expected to be moderate to long at times during the AM and PM peak hours. 
The projected minor impacts resulting from the proposed project will contribute to this 
condition. For example, between background and full build conditions, the northbound left 
movement during the PM peak hour changes from LOS “E” to “F”. However, it should be 
noted that the proposed project constitutes approximately 4% of total intersection traffic 
during the AM peak hour and 2% during the PM peak hour. Specifically, the project is 
projected to add nine vehicles to the northbound left-turn movement during the PM peak 
hour (approximately 4.5% of total traffic for that movement). 

 
4. The intersection of Oak Street/Park Road/I-90 should be monitored to determine actual 

operations. Given that adjustments were made to the existing 2021 data to establish 
baseline conditions, a post-study of operations when pandemic-related restrictions are 
lifted is important in determining the actual extent of projected impacts. 

 
5. The drive-thru queuing assessment during the AM peak hour showed that there is 

sufficient storage space to accommodate the projected drive-thru traffic patronizing the 
proposed coffee shop. 

 
6. Despite the projected moderate to long delays at times during the peak hours at the 

intersection of Oak Street/Noonan Drive under full build conditions, based on the results 
of the signal warrant investigation, a three-color traffic signal is not recommended. 
 

7. The projected new traffic volumes generated by full development of the project can be 
accommodated by the existing transportation system. 
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I.  INTRODUCTION 
 
The purpose of this report is to identify and evaluate the potential traffic impacts with the proposed 
Quicklee’s Development in the City of Batavia, New York. Within this report, the operating 
characteristics of the proposed access drives and impacts to the adjacent roadway network are 
identified and evaluated, and mitigating measures, if needed, are provided to minimize capacity or 
safety concerns. 
 
To define traffic impacts, this analysis establishes existing traffic conditions, projects background 
traffic flow including area growth, and projects changes in traffic flow due to the Proposed Quicklee’s 
Development.  
 
 
II.  LOCATION 
 
The proposed Quicklee’s Development is located at the northeast corner of Oak Street (NY-98) and 
Noonan Drive in the City of Batavia, Genesee County, New York. The site is currently occupied by a 
vacant restaurant building. To ensure a comprehensive analysis of potential traffic impacts, a 
geographically broad study area was selected consisting of the following two (2) existing intersections 
and two (2) proposed site driveways: 
 

• Oak Street/Park Road/I-90 Entrance and Exit Ramps 
• Oak Street/Noonan Drive 
• Noonan Drive/Proposed Driveway 
• Oak Street/Proposed Right-out Only Driveway 

 
The site location and study area are illustrated in Figure 1 (all figures are included at the end of this 
report). 
 
 
III. EXISTING HIGHWAY SYSTEM 
 
A. Vehicular Network Description 

The following information outlined in Table 1 provides a description of the existing roadway network 
within project study area. Figure 2 illustrates the lane geometry at the study intersections and the 
Annual Average Daily Traffic (AADT) volumes on the study roadways. The AADTs reflect the most 
recently collected data obtained from the New York State Department of Transportation (NYSDOT). 
Where recent data is not available, traffic data is shown as an extrapolation of turning movement 
counts performed by SRF Associates. 
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TABLE I: EXISTING HIGHWAY SYSTEM 

ROADWAY1 CLASS2 AGENCY3 SPEED 
LIMIT4 

# OF TRAVEL 
LANES5 

TRAVEL 
PATTERN/ 
DIRECTION 

EST. AADT6 & 
SOURCE7 

Oak Street 
(NY-98) 14 NYSDOT 30 2/3 Two-way/ 

North-South 
14,336 

 NYSDOT (2018) 

Park Road 17 City of 
Batavia 30 2 Two-way/ 

East-West 
9,712  

NYSDOT (2019) 

Noonan Drive 19 City of 
Batavia 30 2 Two-way/ 

East-West 
850  

SRF (2021) 

Notes: 
1. Route Name/Number: “NY” = New York; “CR” = County Road 
2. State Functional Classification of Roadway (All are Urban): 14 = Principal Arterial, 17 = Major Collector, 19 = Local 
3. Jurisdictional Agency of Roadway. “NYSDOT” = New York State Department of Transportation; “MCDOT” = Monroe 

County Department of Transportation 
4. Posted or Statewide Limit in Miles per Hour (mph). 
5. Excludes turning/auxiliary lanes developed at intersections. 
6. Estimated AADT in Vehicles per Day (vpd).  
7. AADT Source (Year). 

 
B. Multi-Modal Network Description 

This evaluation reviewed the study area’s pedestrian, bicycle, and transit network via field and aerial 
reconnaissance. A description of the multi-modal infrastructure is described hereafter. 
 
Pedestrian & Bicycle Facilities 
Sidewalks currently exist along both sides of Oak Street to the south of Noonan Drive. There are no 
other sidewalks within the study area. ADA compliant curb ramps are not present. 
 
There are no dedicated bicycle facilities; however, bicyclists are permitted to share the road on all 
roadways within the study area, except for the I-90 ramps and approach. 
 
Transit Facilities 
No public transit service is provided within the study area. 
 
 
IV. EXISTING TRAFFIC CONDITIONS 
 
A. Peak Intervals for Analysis 

Given the functional characteristics of the corridors, adjacent land uses, and the functional 
characteristics of the proposed Quicklee’s Development, the peak hours selected for analysis are the 
weekday commuter AM and PM peak periods. The combination of site traffic and adjacent through 
traffic produces the greatest demand during these time periods. 
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B. Existing Traffic Volume Data 

Turning movement traffic counts were collected by SRF Associates at the study area intersections 
described. Traffic counts were conducted from 7:00-9:00 AM and 4:00-6:00 PM on Tuesday, April 6, 
2021 and Thursday, April 8, 2021. The peak hour traffic periods for each study intersection are noted 
in the table. The peak hours generally occurred from 7:15-8:15 AM and 4:00-5:00 PM. The unadjusted 
weekday commuter AM and PM peak hour volumes are reflected in Figure 3A.  
 
All turning movement count data was collected on a typical weekday. It is noted, however, that traffic 
volumes are currently lower than normal because of business restrictions resulting from COVID-19. 
The collected traffic volumes were reviewed to confirm the accuracy and relative balance of the 
collective traffic counts. Traffic volumes were compared to 2018 and 2019 traffic data collected in 
various locations along Oak Street and Park Road by the NYSDOT and adjusted to reflect 2021 traffic 
conditions by increasing the collected traffic volumes. The collected traffic volumes were generally 
found to be approximately 30% lower during the AM peak hour and approximately 17% lower during 
the PM based upon comparison to the historical data. The collected traffic volume data were increased 
by the respective percentages and the representative 2021 weekday peak hour base volumes used 
for analysis purposes in this study are reflected in Figure 3B. 
 
C. Field Observations 

The study intersections were observed during the peak intervals to assess current traffic operations. 
Signal timing and phasing information was collected in the field during the peak hours. This 
information was used to support and/or calibrate capacity analysis models described in detail later in 
this report. 
 
D. Existing Crash Investigation 

The purpose of this crash analysis is to identify inherent safety issues by studying and quantifying 
historical crashes at the study intersections and identifying potential crash patterns and clusters. 
 
A crash cluster is defined as an abnormal occurrence of similar crash types occurring at approximately 
the same location or involving the same geometric features. The severity of the crashes should also 
be considered. A history of crashes is an indication that further analysis is required to determine the 
cause(s) of the crash(es) and to identify what actions, if any, could be taken to mitigate the crashes. 
 
A crash investigation within the study area was conducted to assess the safety history from February 
1, 2018 through January 31, 2021. The data was provided by the NYSDOT through a Freedom of 
Information (FOIL) request. 
 
Reportable (non-injury, injury, and fatal injury) type crashes are defined as damage to one person’s 
property in the amount of $1,001 or more. The Non-Reportable type crashes result in property damage 
of $1,000 or less. Crash rates were computed for the study intersections and compared with New York 
State Department of Transportation average crash rates for similar intersections, as summarized in 
the following table. Intersection rates are listed as accidents (crashes) per million entering vehicle 
(Acc/MEV). Pertinent crash data is provided in the Appendices. 
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TABLE II: EXISTING ACCIDENT INVESTIGATION 

INTERSECTION TOTAL NO. OF 
ACCIDENTS 

ACTUAL 
CRASH RATE 

STATEWIDE 
AVERAGE CRASH 

RATE 
Oak Street/Park Road/I-90 21 0.86 0.23 
Oak Street/Noonan Drive 3 0.20 0.18 
    
 
Oak Street/Park Road/I-90 
As shown in Table II, the study intersection has a crash rate that is 3.7 times higher than the statewide 
average crash rate for similar intersections. Of the 21 crashes, 12 were classified as rear end events. 
Notable crash clusters—approaches with three or greater identifiable consistent crash patterns—at this 
location include: 

• Rear-end (12 total crashes) 
o Eastbound (five crashes) 
o Southbound (three crashes) 

• Left Turn (three total crashes) 
o Northbound (two crashes) 

• Overtaking (three total crashes) 
o Eastbound (two crashes) 

 
The frequency of rear-end crashes is characteristic of signalized intersections along moderately 
corridors. Most of these crashes, in addition to the other reported crashes, were caused by driver 
inattention, following too closely, or disregard of the traffic control device. Despite the number of 
crashes, no inherent safety deficiencies exist related to the geometric conditions of the intersection. 
 
Oak Street/Noonan Drive 
The intersection has a crash rate lower than the statewide average. Of the three total crashes, one 
was classified as fixed object, one was rear end in the northbound direction, and one was classified 
as “Other” in the northbound. No inherent safety deficiencies exist related to the geometric conditions 
of the intersection. 
 

 
V.  FUTURE AREA DEVELOPMENT AND LOCAL GROWTH 
 
Construction of the proposed project is anticipated to reach full build-out in approximately one year 
(2021). Widely accepted methodology for preparing traffic impact studies requires that any projects in 
the study area that are currently approved and/or under construction must be considered in the traffic 
analysis. Local municipality personnel were contacted to discuss any other specific projects that are 
currently approved or under construction that would generate additional traffic in the study area. The 
Town identified a proposed medical office building on NY-98 opposite Federal Drive as well as a 
proposed hotel along Federal Drive. The site trips generated by these developments added to the study 
area intersections. 
 
To account for normal increases in background traffic growth, including any unforeseen developments 
in the project study area aside from the two identified projects, a growth rate of 1.8% has been applied 
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to the 2021 existing base traffic volumes in the study area based upon a review of historical traffic 
information obtained from the NYSDOT. All ambient growth calculations are included in the Appendix. 
The 2022 background traffic volumes are depicted in Figure 4. 
 
 
VI. PROPOSED DEVELOPMENT 
 
A. Description of the Proposed Quicklee’s Development 

The proposed Quicklee’s Development includes a Quicklee’s Convenience Store (±2,772 SF), a Tim 
Horton’s (±1,000, 12 indoor seats, and a drive-thru window), and associated fueling pumps with eight 
vehicle fueling positions. The site is currently occupied by a vacant Bob Evans restaurant. The existing 
site is served by one existing driveway on Noonan Drive and one existing driveway that connects to the 
Super 8 parking lot. 
 
Access to the Quicklee’s Development will be provided via the existing full access driveway on Noonan 
Drive and one right-out only driveway on Oak Street. The internal access driveway that connects to the 
Super 8 parking lot will remain. Figure 5 illustrates the proposed concept plan. 
 
B. Site Traffic Generation 

The volume of traffic generated by a site is dependent on the intended land use and size of the 
development. Trip generation is an estimate of the number of trips generated by a specific building or 
land use. These trips represent the volume of traffic entering and exiting the development. Trip 
Generation, 10th Edition (2017) published by the Institute of Transportation Engineers (ITE) is used as 
a reference for this information. The trip rate for the peak hour of the generator may or may not 
coincide in time or volume with the trip rate for the peak hour of adjacent street traffic. Volumes 
generated during the peak hour of the adjacent street traffic and proposed land uses, in this case, the 
weekday commuter AM and PM peaks, represent a more critical volume when analyzing the capacity 
of the system; those intervals will provide the basis of this analysis. 
 
According to the ITE, the following steps are recommended when determining trip generation for 
proposed land uses:  
 

i. Check for the availability of local trip generation rates for comparable uses. 
ii. If local trip data for similar developments are not available and time and funding permit, 

conduct trip generation studies at sites with characteristics similar to those of the proposed 
development. 

 
Traffic volume data was collected by SRF Associates at the exiting Quicklee’s site located at 873 Holt 
Rd in Webster, NY. Traffic entering and exiting the exiting site was counted on Thursday October 1, 
2020. The Holt Road site includes 12 vehicle fueling positions, a ±2,820 SF convenience store 
building, a Dunkin Donuts drive-thru and counter area within the convenience store building, a two-
bay automatic car wash, and three vacuum stations. Gasoline sales are approximately 10% lower at 
this time however convenience store sales have increased because of the COVID-19 pandemic. 
Consideration was given to adjusting the Holt Road data given the larger site program compared to 
the proposed Batavia site. However, given the similar contexts and higher daily traffic volumes passing 
the Batavia site—over 14,000 vehicles per day versus approximately 9,000 vehicles per day at the 
Holt Road site—no adjustments have been made to the data collected at the Holt Road site. All trip 
generation information has been included in the Appendices. 
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Table III summarizes the volume of projected site trips during the weekday AM and PM peak hours. 
 
TABLE III: SITE GENERATED TRIPS 

LAND USE SOURCE 
AM PEAK HOUR PM PEAK HOUR 

ENTER EXIT ENTER EXIT 
Quicklee’s Development Holt Road Site Data 158 141 105 110 
 

 
C. Determination of Pass-by Trips 

For certain types of developments, the total number of trips generated is different from the amount of 
new traffic added to the adjacent highway network by the generator. Service-oriented developments 
(such as convenience stores, gas stations, shopping centers, discount stores, restaurants, service 
stations, retail storefronts, and supermarkets) often locate adjacent to busy streets to attract the 
motorists already passing the site on the adjacent street, in this case Oak Street. The “pass-by” traffic 
refers to the amount of existing traffic already on the roadway adjacent to the site that, as it “passes 
by” the site, will enter the site driveways to patronize the project site. The quantifying of “pass-by” trips 
has the net result of reducing the volume of new traffic that is added to the site driveways and/or 
adjacent roadways. 
 
ITE data indicates that pass-by rates for gas stations and convenience store uses can vary from 60% 
to 65% during both the AM and PM peak hours. Given the nature of the surrounding area and 
considering the location of the site along Oak Street (which are moderately traveled commuter routes), 
pass-by rates of 50% were used during both the AM and PM peak hours. Table IV shows the total site 
generated trips, pass-by trips, and resulting primary (new) trips that are added to the existing highway 
system for full development of the project. Pass-by trip calculations are included in the Appendices. 
 
TABLE IV: SITE GENERATED TRIPS AND ADJUSTMENTS 

LAND USE 
AM PEAK HOUR PM PEAK HOUR 

ENTER EXIT ENTER EXIT 
Quicklee’s Development 158 141 105 110 

Pass-by Trips -79 -70 -52 -55 
Total Primary Trips 79 71 53 55 
 

 
The proposed development is expected to generate approximately 158 entering/141 exiting vehicle 
trips during the weekday AM peak hour and 104 entering/110 exiting vehicle trips during the weekday 
PM peak hour. Not all these driveway volumes are new, but instead a portion of the proposed volume 
is reduced considering pass-by adjustments. Thus, the proposed site is expected to generate 
approximately 79 entering/71 exiting primary new vehicle trips during the weekday AM peak hour and 
53 entering/55 exiting primary new vehicle trips during the weekday PM peak hour.  
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D. Site Traffic Distribution 

The cumulative effect of site traffic on the transportation network is dependent on the origins and 
destinations of that traffic and the location of the access drives serving the site. The proposed 
arrival/departure distribution of traffic to be generated at this site is considered a function of several 
parameters, including the following: 
 

• Existing highway network. 
• Proximity and access to local area highways. 
• Population centers. 
• Employment centers. 
• Existing traffic patterns, traffic conditions, and controls. 
• Location of site access driveways. 

 
The detailed distribution of site trips was based on a combination of population centers, existing traffic 
patterns along Oak Street, and existing traffic patterns exiting Noonan Drive during the peak hours. 
Based on these parameters, Figure 6 shows the anticipated trip distribution patterns for the proposed 
project. Figure 7 illustrates the peak hour of site-generated traffic based on those percentages for the 
proposed Quicklee’s development. 
 

 
VII. FULL DEVELOPMENT VOLUMES 
 
The projected design hour traffic volumes were developed for the weekday AM and PM peak hours by 
combining the future background traffic conditions (Figure 4), and projected site generated volumes 
for full build-out of the proposed site (Figure 7) to yield the total traffic conditions expected at full 
development. Figure 8 illustrates the total weekday AM and PM peak hour volumes anticipated for the 
proposed development under full build-out conditions. 
 
 
VIII. CAPACITY ANALYSIS 
 
A. Description of Capacity Analysis 

A capacity analysis is a technique used for determining a measure of effectiveness for a section of 
roadway and/or intersection based on the number of vehicles during a specific time period. The 
measure of effectiveness used for the capacity analysis is referred to as a Level of Service (LOS). 
Levels of Service are calculated to provide an indication of the amount of delay that a motorist 
experiences while traveling along a roadway or through an intersection. Since the most amount of 
delay to motorists usually occurs at intersections, capacity analysis focuses on intersections, as 
opposed to highway segments.   
 
Six Levels of Service are defined for analysis purposes. They are assigned letter designations, from "A" 
to "F", with LOS "A" representing the conditions with little to no delay, and LOS "F" conditions with very 
long delays. Suggested ranges of service capacity and an explanation of Levels of Service are included 
in the Appendices.  
 
The standard procedure for capacity analysis of signalized and un-signalized intersections is outlined 
in the Highway Capacity Manual (HCM 2016) published by the Transportation Research Board (TRB). 
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Traffic analysis software, Synchro 11, which is based on procedures and methodologies contained in 
the HCM, was used to analyze operating conditions at study area intersections. The procedure yields 
a Level of Service based on the HCM as an indicator of how well intersections operate. 
 
B. Capacity Analysis Results 

2021 existing base and 2022 background operating conditions during the peak study periods are 
evaluated to determine a basis for comparison with the projected future conditions. The future traffic 
conditions generated by the project were analyzed to assess the operation of the study area 
intersections. Capacity results for existing, background and full development conditions are listed in 
Table V. The discussion following the table summarizes capacity conditions. All capacity analysis 
calculations are included in the Appendices.  



Traffic Impact Study Proposed Quicklees

TABLE V: CAPACITY ANALYSIS RESULTS

City of Batavia, NY

1. Oak St/Park Rd/I-90 Entrance and Exit Ramps (S)

EB Left - Park Rd B 13.4 B 18.2 B 14.7 C 27.1 B 14.9 C 26.9

EB Thru/Right - Park Rd C 24.8 C 34.6 C 26.5 D 52.1 C 27.1 D 53.0

WB Left - I-90 Entrance and Exit Ramps C 21.0 C 31.3 C 23.6 D 45.2 C 26.9 D 48.1

WB Thru - I-90 Entrance and Exit Ramps C 26.0 D 37.0 C 29.2 D 44.2 C 30.2 D 44.4

WB Right - I-90 Entrance and Exit Ramps A 3.5 A 8.2 A 6.4 B 10.2 A 6.4 B 10.3

NB Left - Oak St C 23.2 D 52.9 C 26.4 E 71.0 C 33.6 F 98.9

NB Thru - Oak St B 15.2 B 17.0 B 16.9 B 15.0 B 17.4 B 15.3

NB Right - Oak St A 3.5 A 3.5 A 3.4 A 2.6 A 3.4 A 2.7

SB Left - Levitt Pl B 14.6 B 15.5 B 15.9 B 14.0 B 16.3 B 14.1

SB Thru/Right - Levitt Pl C 21.9 C 21.1 C 23.9 C 22.3 C 25.0 C 23.3

Overall LOS B 17.5 C 24.3 B 19.2 C 30.0 C 20.5 C 32.9

Volume-to-Capacity (v/c) Ratio

2.Oak St/Noonan Dr (U)

WB - Noonan Dr C 17.3 B 14.7 C 19.3 B 14.9 F 93.2 F 54.0

SB - Oak St A 8.9 A 8.8 A 9.2 A 8.8 A 9.9 A 9.4

3. Noonan Dr/Proposed Driveway (U)

EB - Noonan Dr A 7.5 A 7.4

SB - Proposed Driveway A 8.7 A 8.6

4. Oak St/Proposed Right Out Driveway (U)

WB Right - NY-5 B 11.1 B 12.5

Notes:

1. A(2.8) = Level of Service (Delay in seconds per vehicle)

2. EB = Eastbound, WB = Westbound, NB = Northbound, SB = Southbound

3. (S) = Signalized; (U) = Unsignalized

4. N/A = Approach does not exist and/or was not analyzed during this condition

5. Green shaded cells indicate low delays, yellow shaded cells indicate moderate delays, red shaded cells indicate long delays.

INTERSECTION

AM PM

2022
BACKGROUND 
CONDITIONS 

AM PM

2022
FULL BUILD CONDITIONS

AM PM

NA NA NA NA

0.71

2021 
EXISTING BASE 

CONDITIONS

0.920.740.84 0.75 1.03

NA NA NA NA

6. The v/c ratio, also referred to as degree of saturation, represents the sufficiency of an intersection to accommodate the vehicular demand. A v/c ratio 
less than 0.85 generally indicates that adequate capacity is available and vehicles are not expected to experience significant queues and delays. A v/c ratio 
between 0.85 and 0.95 generally indicates an intersection is nearing capacity. Intersections with a v/c ratio of 1.0 or greater generally indicate conditions 
at or above capacity.

4/26/2021
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1. Oak Street/Park Road/I-90 
All movements operate at LOS “D” or better under existing conditions during both peak hours. In 
general urban/suburban contexts, LOS “D” is considered an acceptable condition. Under projected 
background conditions, the northbound left movement operates at LOS “E” during the PM peak hour. 
During the PM peak hour, the eastbound thru/right and westbound left movements change from LOS 
“C” to “D” during the PM peak hour. All other movements are projected to operate at LOS “D” or better 
during both peak hours with short to moderate delays. Minor signal timing changes are recommended 
between existing and background conditions to optimize, to the extent practicable, signal operations. 
However, the traffic signal is fully actuated and will respond to changes in traffic patterns to 
accommodate demands within defined parameters.  
 
Between background and full build conditions, the northbound left movement during the PM peak 
hour changes from LOS “E” to “F”. It should be noted that the proposed project constitutes 
approximately 4% of total intersection traffic during the AM peak hour and 2% during the PM peak 
hour. Specifically, the project is projected to add nine vehicles to the northbound left-turn movement 
during the PM peak hour (approximately 4.5% of total traffic for that movement). 
 
There is the potential need for future capacity improvements (e.g., additional turn lanes). As described 
in the 2011 Genesee County Central Corridor Plan, the plan recommended a roundabout replacing 
the existing traffic signal. This is consistent with the currently planned activities to increase capacity 
throughout the NY-98 corridor, namely future widening between I-90 and W. Saile Drive and a possible 
roundabout at NY-98/W. Saile Drive.  
 
The intersection should be monitored to determine actual operations. Given that adjustments were 
made to the existing 2021 data to establish baseline conditions, a post-study of operations when 
pandemic-related restrictions are lifted is important in determining the actual extent of projected 
impacts.  
 
No improvements are recommended because of the projected new traffic volumes generated by full 
development of the project. 
 
2. Oak Street/Noonan Drive 
All movements operate at LOS “C” or better under existing and projected background conditions during 
both peak hours. Between background and full build conditions, the westbound movement changes 
from LOS “C” to “F” during the AM peak hour and from LOS “B” to “F” during the PM peak hour. 
Projected delays are expected to be moderate to long during the peak hours, notably due to projected 
left-turn drivers exiting Noonan Drive during the AM peak hour. These delays are a characteristic of 
unsignalized side roads along moderate to heavily trafficked roadways, such as Oak Street. 
 
Based upon the projected delays, this study performed a preliminary traffic signal warrant investigation 
using available traffic data obtain from the NYSDOT and the study’s turning movement counts. A full 
traffic signal warrant investigation includes nine warrants, as per the 2009 Manual on Uniform Traffic 
Control Devices; three of which are volume-related warrants: Eight-Hour, Four-Hour, and Peak Hour. 
The NYSDOT bases justification for installing traffic signals on these strict guidelines are there are 
positives and negatives associated with signalizing an intersection. 
 
Under full build conditions, the volume-related warrants are not fully satisfied, as indicated in Table VI 
in the following section. The signal warrant calculations are included in the Appendices. Based upon 
these results, proximity to the existing signal at Oak Street/Park Road/I-90 (585 feet between 
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intersection centerlines), and likely delays being less for most hours of the day, a traffic signal is not 
warranted nor recommended. 
 
3. Noonan Drive/Proposed Driveway 
All movements are projected to operate at LOS “A” during both peak hours. No improvements are 
warranted nor recommended. 
 
4. Oak Street/Proposed Right-Out Only Driveway 
The westbound right-turn movement is projected to operate at LOS “B” during both peak hours. No 
improvements are warranted nor recommended. 
 
 
IX.  TRAFFIC SIGNAL WARRANT INVESTIGATION 

This study performed a traffic signal warrant analysis at the Oak Street/Noonan Drive intersection. The 
need for a traffic signal is determined by comprehensive investigation of existing traffic conditions and 
physical characteristics at the location. The Standard Specifications Update for the adoption of the 
National MUTCD (FHWA) and the New York State Supplement were reviewed to investigate the need 
for a traffic control signal at this location. There are nine (9) warrants, and they are as follows: 
 

Warrant 1 Eight-Hour Vehicular Volume 
Warrant 2 Four-Hour Vehicular Volume 
Warrant 3 Peak Hour Vehicular Volume 
Warrant 4 Pedestrian Volume  
Warrant 5 School Crossing  
Warrant 6 Coordinated Signal System  
Warrant 7 Crash Experience  
Warrant 8 Roadway Network 
Warrant 9 Intersection Near a Grade Crossing 

 
Detailed signal warrant calculations are included in the Appendices for full build conditions. Prior to 
applying warrants, the MUTCD suggests consideration of the effects of right-turn volumes on the minor 
street approach, and a reduction taken in the number of right turning vehicles, where appropriate. A 
certain number of right-turn vehicles will execute a right-turn on the red (RTOR) indication without 
actuating a traffic signal (if one were in place). For purposes of this analysis, it is assumed that 25% 
of the right-turning vehicles exiting Noonan Drive would execute a RTOR and should, therefore, be 
subtracted for the purposes of the warrant analysis. The posted speed limit on Oak Street is 30 MPH, 
thus 100% thresholds in Table 4C-1, Figure 4C-1, and Figure 4C-3 are used as a basis for analysis. 
 

1. Warrant 1 is subdivided into Condition A and Condition B. The Minimum Vehicular Volume, 
Condition A, is intended for application at locations where a large volume of intersecting traffic 
is the principal reason to consider installing a traffic control signal. The Interruption of 
Continuous Traffic, Condition B, is intended for application at locations where Condition A is 
not satisfied and where the traffic volume on a major street is so heavy that traffic on a minor 
intersecting street suffers excessive delay or conflict in entering or crossing the major street. 
These conditions are satisfied when, for each of any eight hours of an average day, anticipated 
volumes on the artery and side road are more than the minimum values presented in Tables 
4C-1 in the MUTCD. Based upon these calculations, Conditions A is not satisfied, and 
Condition B is satisfied for one of eight hours. This warrant is not satisfied. 
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2. Warrant 2, the Four-Hour Vehicular Volume signal warrant conditions, are intended to be 

applied where the volume of intersecting traffic is the principal reason to consider installing a 
traffic control signal. This warrant stipulates that for any four hours of a day, minimum 
threshold volumes are met on the artery and side road. This warrant is satisfied for one of 
four hours. 
 

3. Warrant 3 is intended for application where minor street traffic suffers undue delay in entering 
or crossing the major street for one hour of the day. It stipulates that the warrant shall be 
applied in unusual cases (high-occupancy vehicle facilities – i.e., shopping centers, office 
parks) where a large number of vehicles discharge over a short period of time. This warrant is 
not satisfied. 

 
4. Warrant 4 is met when pedestrians experience excessive delay in crossing the major street 

because the traffic volumes are so heavy. The intersection currently has low pedestrian 
activity. This warrant is not satisfied. 

 
5. Warrant 5 is met when a sufficient number of gaps in traffic do not exist for certain size and 

frequency of school children to cross the major roadway. This warrant is not applicable. 
 

6. Warrant 6 is met when a traffic signal is needed to maintain progressive movement and vehicle 
platooning in a coordinated signal system. This warrant is not applicable. 

 
7. Warrant 7 is intended for application where the severity and frequency of crashes are the 

principal reasons to consider installing a traffic control signal. The need for a traffic control 
signal shall be considered if all of the following criteria are met: 
 

a. Adequate trial of alternatives with satisfactory observance and enforcement has failed 
to reduce crash frequency. Condition A is not satisfied. 
  

b. Five (5) or more reported crashes, of types susceptible to correction by a traffic signal, 
to have occurred within a 12-month period, each crash involving a personal injury or 
property damage. Three (3) crashes were documented in the crash analysis over a 36-
month period. Condition B is not satisfied. 
 
Given that both Conditions A and B are not satisfied, this warrant is not satisfied. 

 
8. Warrant 8 is met when a traffic signal might encourage concentration and organization of 

traffic flow on a roadway network. This warrant primarily focuses on two major intersecting 
roadways, which is not the case at the study intersection. This warrant is not applicable. 

 
9. Warrant 9 is applicable when an intersection is located near an at-grade rail crossing. This 

warrant is not applicable. 
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TABLE VI: TRAFFIC SIGNAL WARRANT SUMMARY 

WARRANT SATISFACTION OF 
WARRANTS 

1A – Eight-Hour Condition A NOT SATISFIED 
1B – Eight-Hour Condition B NOT SATISFIED 
2 – Four-Hour NOT SATISFIED 
3 – Peak-Hour NOT SATISFIED 
4 – Pedestrian Volume NOT SATISFIED 
5 – School Crossing N/A 
6 – Coordinated Signal System N/A 
7 – Crash Experience NOT SATISFIED 
8 – Roadway Network N/A 
9 – Intersection Near a Grade Crossing N/A 
  

 
Table VI summarizes the signal warrants at the study intersection under full build conditions and the 
results of the investigation. Despite the projected moderate to long delays at times during the peak 
hours, based on the results of the signal warrant investigation, a three-color traffic signal is not 
recommended. 
 
 
X.  DRIVE-THRU QUEUE ASSESSMENT 
 
This study conducted a drive-thru queuing analysis during the AM peak hour to determine the 
anticipated queue length and adequacy of the proposed on-site stacking space using the drive-thru 
facility. A formula was developed based upon the average service rates and observed queuing to 
estimate queue lengths at coffee/donut shops given the projected arrival rates at the drive-thru. This 
formula assumes that both arrival and service rates are random. This is based on observations that 
vehicle arrivals are random, and that service times in the drive-thru vary based on type and number of 
items ordered. For example, the service time for ordering a coffee is less than that of a customer who 
orders coffee and a breakfast sandwich or donuts. 
 
Since both the arrival and service times at the proposed drive-thru are randomly distributed, stochastic 
queuing equations were used for this analysis. The peak projected arrival rate at the drive-thru is a 
conservative 45 vehicles per hour during the AM peak hour based upon ITE trip generation projections. 
It is noted that some patronage will occur by visitors already on-site for other reasons, such as fueling 
their vehicle. Using a service rate of approximately 35 seconds (excluding the waiting time in a storage 
area immediately in advance of the service positions after placing an order at the order window) during 
the AM peak hour, the average service rate in the drive-thru is 103 vehicles per hour. This service rate 
in the drive-thru is based on service by two persons. Based on service rates collected at similar single-
order drive-thru facilities in the Western New York and Finger Lakes Region, there is variability in 
service times ranging from 25 to 35 seconds. 
 
Table VII summarizes the results of the proposed drive-thru queue assessment. 
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TABLE VII: PEAK HOUR DRIVE-THRU QUEUING RESULTS 

PEAK HOUR PARAMETER RESULTS 

AM Peak Hour 
Arrival Rate 45 vph 
Service Rate 103 vph 

95% Confidence Queue Length 3 vehicles 

Note: 
1. vph = Vehicles per Hour. 

 
The results of the drive-thru queuing analysis indicate 95th percentile queue lengths of three (3) 
vehicles during the AM peak hour. Based on an analysis of the current site plan, the drive-thru provides 
storage for approximately 10 passenger vehicles. The analyses indicate that there is sufficient stacking 
space on-site to accommodate the projected drive-thru demands during the AM peak hour.  
 
 
XI. CONCLUSIONS & RECOMMENDATIONS 
  
This Traffic Impact Study identified and evaluated the potential traffic impacts that can be expected 
from the proposed Quicklee’s Development in the City of Batava, New York. Based upon the results of 
this study, it is our firm’s professional opinion that the existing transportation network can adequately 
accommodate the projected traffic volumes and resulting impacts to study area intersections. The 
following sets forth our firm’s conclusions and recommendations based upon the results of the 
comprehensive traffic analysis conducted: 
 
1. The proposed development is expected to generate approximately 158 entering/141 exiting 

vehicle trips during the weekday AM peak hour and 104 entering/110 exiting vehicle trips during 
the weekday PM peak hour. Not all these driveway volumes are new, but instead a portion of the 
proposed volume is reduced considering pass-by adjustments. Thus, the proposed site is expected 
to generate approximately 79 entering/71 exiting primary new vehicle trips during the weekday 
AM peak hour and 53 entering/55 exiting primary new vehicle trips during the weekday PM peak 
hour. 
 

2. The existing crash investigation did not reveal inherent safety deficiencies related to the geometric 
design of the study area intersections. 

 
3. Under background conditions, projected delays at the intersection of Oak Street/Park Road/I-90 

are expected to be moderate to long at times during the AM and PM peak hours. The projected 
minor impacts resulting from the proposed project will contribute to this condition. For example, 
between background and full build conditions, the northbound left movement during the PM peak 
hour changes from LOS “E” to “F”. However, it should be noted that the proposed project 
constitutes approximately 4% of total intersection traffic during the AM peak hour and 2% during 
the PM peak hour. Specifically, the project is projected to add nine vehicles to the northbound left-
turn movement during the PM peak hour (approximately 4.5% of total traffic for that movement). 

 
4. The intersection of Oak Street/Park Road/I-90 should be monitored to determine actual 

operations. Given that adjustments were made to the existing 2021 data to establish baseline 
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conditions, a post-study of operations when pandemic-related restrictions are lifted is important in 
determining the actual extent of projected impacts. 

 
5. The drive-thru queuing assessment during the AM peak hour showed that there is sufficient 

storage space to accommodate the projected drive-thru traffic patronizing the proposed coffee 
shop. 

 
6. Despite the projected moderate to long delays at times during the peak hours at the intersection 

of Oak Street/Noonan Drive under full build conditions, based on the results of the signal warrant 
investigation, a three-color traffic signal is not recommended. 
 

7. The projected new traffic volumes generated by full development of the project can be 
accommodated by the existing transportation system.  

 
 
XII. FIGURES 
 
Figures 1 through 8 are included on the following pages. 
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File Name : NY-98 at Noonan
Site Code : 11111111
Start Date : 4/8/2021
Page No : 1

Groups Printed- Unshifted - Bank 1 - Bank 2
NY-98 (Oak Street)

Southbound
Noonan Drive
Westbound

NY-98 (Oak Street)
Northbound Eastbound

Start Time

Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds

Int. Total

07:00 AM 0 78 1 0 2 0 0 0 2 105 1 0 0 0 0 0 189
07:15 AM 0 114 3 0 1 0 2 0 1 122 0 0 0 0 0 0 243
07:30 AM 0 132 11 0 4 0 2 0 7 97 0 0 0 0 0 0 253
07:45 AM 0 131 9 0 2 0 0 0 6 110 0 0 0 0 0 0 258

Total 0 455 24 0 9 0 4 0 16 434 1 0 0 0 0 0 943

08:00 AM 0 113 4 0 7 0 1 0 5 103 0 0 0 0 0 0 233
08:15 AM 0 109 3 0 4 0 1 0 7 96 0 0 0 0 0 0 220
08:30 AM 0 97 3 0 3 0 3 0 1 101 0 0 0 0 0 0 208
08:45 AM 0 96 1 0 1 0 1 0 1 94 0 0 0 0 0 0 194

Total 0 415 11 0 15 0 6 0 14 394 0 0 0 0 0 0 855

*** BREAK ***

04:00 PM 0 153 0 0 3 0 2 1 0 124 1 0 0 0 0 0 284
04:15 PM 0 134 2 0 2 0 0 0 2 136 0 0 0 0 0 0 276
04:30 PM 0 134 2 0 1 0 0 0 0 127 0 0 0 0 0 0 264
04:45 PM 0 132 2 0 4 0 0 0 1 125 0 0 0 0 0 0 264

Total 0 553 6 0 10 0 2 1 3 512 1 0 0 0 0 0 1088

05:00 PM 0 132 0 0 0 0 1 0 1 147 0 0 0 0 0 0 281
05:15 PM 0 148 4 0 2 0 1 0 0 129 0 0 0 0 0 0 284
05:30 PM 0 128 1 0 6 0 1 0 0 94 0 0 0 0 0 0 230
05:45 PM 0 136 2 0 1 0 1 0 0 104 0 0 0 0 0 0 244

Total 0 544 7 0 9 0 4 0 1 474 0 0 0 0 0 0 1039

Grand Total 0 1967 48 0 43 0 16 1 34 1814 2 0 0 0 0 0 3925
Apprch % 0 97.6 2.4 0 71.7 0 26.7 1.7 1.8 98.1 0.1 0 0 0 0 0  

Total % 0 50.1 1.2 0 1.1 0 0.4 0 0.9 46.2 0.1 0 0 0 0 0
Unshifted 0 1967 48 0 43 0 16 1 34 1814 2 0 0 0 0 0 3925

% Unshifted 0 100 100 0 100 0 100 100 100 100 100 0 0 0 0 0 100
Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bank 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Bank 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SRF ASSOCIATES, D.P.C.
3495 Winton Place, Building E, Suite 110

Rochester, New York 14623



File Name : NY-98 at Noonan
Site Code : 11111111
Start Date : 4/8/2021
Page No : 2

NY-98 (Oak Street)
Southbound

Noonan Drive
Westbound

NY-98 (Oak Street)
Northbound Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 0 114 3 0 117 1 0 2 0 3 1 122 0 0 123 0 0 0 0 0 243
07:30 AM 0 132 11 0 143 4 0 2 0 6 7 97 0 0 104 0 0 0 0 0 253
07:45 AM 0 131 9 0 140 2 0 0 0 2 6 110 0 0 116 0 0 0 0 0 258
08:00 AM 0 113 4 0 117 7 0 1 0 8 5 103 0 0 108 0 0 0 0 0 233
Total Volume 0 490 27 0 517 14 0 5 0 19 19 432 0 0 451 0 0 0 0 0 987
% App. Total 0 94.8 5.2 0  73.7 0 26.3 0  4.2 95.8 0 0  0 0 0 0   

PHF .000 .928 .614 .000 .904 .500 .000 .625 .000 .594 .679 .885 .000 .000 .917 .000 .000 .000 .000 .000 .956
Unshifted 0 490 27 0 517 14 0 5 0 19 19 432 0 0 451 0 0 0 0 0 987
% Unshifted 0 100 100 0 100 100 0 100 0 100 100 100 0 0 100 0 0 0 0 0 100

Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bank 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bank 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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File Name : NY-98 at Noonan
Site Code : 11111111
Start Date : 4/8/2021
Page No : 3

NY-98 (Oak Street)
Southbound

Noonan Drive
Westbound

NY-98 (Oak Street)
Northbound Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 04:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 0 153 0 0 153 3 0 2 1 6 0 124 1 0 125 0 0 0 0 0 284
04:15 PM 0 134 2 0 136 2 0 0 0 2 2 136 0 0 138 0 0 0 0 0 276
04:30 PM 0 134 2 0 136 1 0 0 0 1 0 127 0 0 127 0 0 0 0 0 264
04:45 PM 0 132 2 0 134 4 0 0 0 4 1 125 0 0 126 0 0 0 0 0 264
Total Volume 0 553 6 0 559 10 0 2 1 13 3 512 1 0 516 0 0 0 0 0 1088
% App. Total 0 98.9 1.1 0  76.9 0 15.4 7.7  0.6 99.2 0.2 0  0 0 0 0   

PHF .000 .904 .750 .000 .913 .625 .000 .250 .250 .542 .375 .941 .250 .000 .935 .000 .000 .000 .000 .000 .958
Unshifted 0 553 6 0 559 10 0 2 1 13 3 512 1 0 516 0 0 0 0 0 1088
% Unshifted 0 100 100 0 100 100 0 100 100 100 100 100 100 0 100 0 0 0 0 0 100

Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bank 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bank 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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File Name : NY-98 at Thruway
Site Code : 11111111
Start Date : 4/6/2021
Page No : 1

Groups Printed- Unshifted - Bank 1 - Bank 2
NY-98 (Oak Street)

Southbound
NYS Thruway
Westbound

NY-98 (Oak Street)
Northbound

Park Road
Eastbound

Start Time Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total

07:00 AM 12 26 14 1 8 11 32 0 64 26 12 0 13 17 12 0 248
07:15 AM 26 38 17 0 20 14 46 0 57 54 9 0 13 11 16 0 321
07:30 AM 24 78 17 0 12 24 55 0 52 42 16 0 8 21 17 0 366
07:45 AM 32 75 11 0 11 25 56 0 38 39 14 0 24 15 16 0 356

Total 94 217 59 1 51 74 189 0 211 161 51 0 58 64 61 0 1291

08:00 AM 18 50 11 0 8 13 52 0 38 24 21 0 10 18 11 0 274
08:15 AM 16 37 14 0 16 27 47 0 39 37 14 0 14 15 11 0 287
08:30 AM 28 29 9 0 15 24 44 0 30 26 18 0 14 10 15 0 262
08:45 AM 24 36 12 0 17 15 44 0 38 35 24 0 15 15 13 0 288

Total 86 152 46 0 56 79 187 0 145 122 77 0 53 58 50 0 1111

*** BREAK ***

04:00 PM 41 58 16 1 24 23 41 0 51 43 45 0 36 42 55 0 476
04:15 PM 50 46 10 0 12 22 42 0 51 43 26 0 40 24 56 0 422
04:30 PM 39 47 10 0 23 44 53 0 58 52 41 0 36 28 46 2 479
04:45 PM 35 60 10 0 10 27 42 0 53 53 42 0 33 21 44 0 430

Total 165 211 46 1 69 116 178 0 213 191 154 0 145 115 201 2 1807

05:00 PM 39 49 7 0 23 25 58 0 55 46 21 0 37 25 43 0 428
05:15 PM 31 31 20 0 22 27 58 0 49 45 34 0 43 16 64 0 440
05:30 PM 31 31 12 0 16 29 53 0 43 34 31 0 24 17 45 1 367
05:45 PM 29 26 8 0 10 24 45 0 32 28 23 0 34 25 28 0 312

Total 130 137 47 0 71 105 214 0 179 153 109 0 138 83 180 1 1547

Grand Total 475 717 198 2 247 374 768 0 748 627 391 0 394 320 492 3 5756
Apprch % 34.1 51.5 14.2 0.1 17.8 26.9 55.3 0 42.4 35.5 22.1 0 32.6 26.5 40.7 0.2  

Total % 8.3 12.5 3.4 0 4.3 6.5 13.3 0 13 10.9 6.8 0 6.8 5.6 8.5 0.1
Unshifted 475 717 198 2 247 374 768 0 748 627 391 0 394 320 492 3 5756

% Unshifted 100 100 100 100 100 100 100 0 100 100 100 0 100 100 100 100 100
Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bank 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Bank 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SRF ASSOCIATES, D.P.C.
3495 Winton Place, Building E, Suite 110

Rochester, New York 14623



File Name : NY-98 at Thruway
Site Code : 11111111
Start Date : 4/6/2021
Page No : 2

NY-98 (Oak Street)
Southbound

NYS Thruway
Westbound

NY-98 (Oak Street)
Northbound

Park Road
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 26 38 17 0 81 20 14 46 0 80 57 54 9 0 120 13 11 16 0 40 321
07:30 AM 24 78 17 0 119 12 24 55 0 91 52 42 16 0 110 8 21 17 0 46 366

07:45 AM 32 75 11 0 118 11 25 56 0 92 38 39 14 0 91 24 15 16 0 55 356
08:00 AM 18 50 11 0 79 8 13 52 0 73 38 24 21 0 83 10 18 11 0 39 274
Total Volume 100 241 56 0 397 51 76 209 0 336 185 159 60 0 404 55 65 60 0 180 1317
% App. Total 25.2 60.7 14.1 0  15.2 22.6 62.2 0  45.8 39.4 14.9 0  30.6 36.1 33.3 0   

PHF .781 .772 .824 .000 .834 .638 .760 .933 .000 .913 .811 .736 .714 .000 .842 .573 .774 .882 .000 .818 .900
Unshifted 100 241 56 0 397 51 76 209 0 336 185 159 60 0 404 55 65 60 0 180 1317
% Unshifted 100 100 100 0 100 100 100 100 0 100 100 100 100 0 100 100 100 100 0 100 100

Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bank 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bank 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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File Name : NY-98 at Thruway
Site Code : 11111111
Start Date : 4/6/2021
Page No : 3

NY-98 (Oak Street)
Southbound

NYS Thruway
Westbound

NY-98 (Oak Street)
Northbound

Park Road
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 41 58 16 1 116 24 23 41 0 88 51 43 45 0 139 36 42 55 0 133 476
04:15 PM 50 46 10 0 106 12 22 42 0 76 51 43 26 0 120 40 24 56 0 120 422
04:30 PM 39 47 10 0 96 23 44 53 0 120 58 52 41 0 151 36 28 46 2 112 479

04:45 PM 35 60 10 0 105 10 27 42 0 79 53 53 42 0 148 33 21 44 0 98 430
Total Volume 165 211 46 1 423 69 116 178 0 363 213 191 154 0 558 145 115 201 2 463 1807
% App. Total 39 49.9 10.9 0.2  19 32 49 0  38.2 34.2 27.6 0  31.3 24.8 43.4 0.4   

PHF .825 .879 .719 .250 .912 .719 .659 .840 .000 .756 .918 .901 .856 .000 .924 .906 .685 .897 .250 .870 .943
Unshifted 165 211 46 1 423 69 116 178 0 363 213 191 154 0 558 145 115 201 2 463 1807
% Unshifted 100 100 100 100 100 100 100 100 0 100 100 100 100 0 100 100 100 100 100 100 100

Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bank 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bank 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Queue Theory
Coffee Shop Drive-Thru
AM Peak Hour - 35 Second Service Rate

The formula assumes both arrival and service distributions are random

45
103

0.8 Veh (waiting and service)
62.2 Sec
27.2 Sec

3
4
6

Average Waiting Time only =

Arrivate Rate (Per Hour) ALWAYS ARRIVAL RATE > SERVICE RATE UNDER 
THIS SCENARIOService Rate (Per Hour)

Average queue in the system =
Average Time in System =

95% confident that there will be fewer than vehicles in the queue
98% confident that there will be fewer than vehicles in the queue

100% confident that there will be fewer than vehicles in the queue

1
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PROJECT: Proposed Quicklee's
LOCATION: Oak St, City of Batavia, New York
PEAK HOUR: AM Peak

Figure Number: 3a 3b 4 7 8
Num of yrs

1
2022 

Bkgd Vol Enter Exit Trips IN Trips OUT
1.8% Dist. % Dist. % 79 71

1 Oak St/Park Rd/
I-90 Entrance and Exit Ramps 1.30

SR 100 130 132 9 3 144 144
ST 241 313 319 22 6 347 22% 17 17 364
SL 56 73 74 3 2 79 79
WR 51 66 67 12 3 82 82
WT 76 99 101 101 101
WL 209 272 277 277 21% 17 17 294
NR 185 241 245 245 21% 15 15 260
NT 159 207 210 82 9 301 22% 16 16 317
NL 60 78 79 79 17% 12 12 91
ER 55 72 73 73 17% 13 13 86
ET 65 85 86 86 86
EL 60 78 79 26 4 109 109

2 Oak St/
Noonan Dr

SR
ST 490 637 648 21 6 675 -42 -42 633
SL 27 35 36 1 37 60% 47 42 89 126
WR 14 18 19 3 22 22
WT
WL 5 7 7 7 35% 25 33 58 65
NR 19 25 25 25 35% 28 37 65 90
NT 432 562 572 79 9 660 -37 -37 623
NL
ER
ET
EL

3 Noonan Dr/
Proposed Dwy

SR 35% 25 33 58 58
ST
SL 2% 1 1 1
WR 2% 2 2 2
WT 19 25 25 3 28 28
WL
NR
NT
NL
ER
ET 46 60 61 1 62 62
EL 95% 75 79 154 154

4 Oak St/
Proposed Right Out Dwy

SR
ST 505 657 668 22 6 696 60% 47 47 743
SL
WR 60% 43 37 80 80
WT
WL
NR
NT 404 525 535 82 9 626 -37 -37 589
NL
ER
ET
EL

5 Super 8 Dwy/
Site Parking Lot

SR
ST
SL
WR
WT 3% 2 2 2
WL
NR
NT
NL
ER
ET 3% 2 2 2
EL

Total Site 
Trips

Full Build 
Volumes

6

LOCATION 
NUMBER INTERSECTION DESCRIPTION Unadjusted 

Volumes

2021 
Adjusted 

Base

Proposed Quicklee's Pass-by 
Trips

Medical 
Office 

Building

Fairfield 
Inn

2022 
Background 

Volumes



PROJECT: Proposed Quicklee's
LOCATION: Oak St, City of Batavia, New York
PEAK HOUR: PM Peak

Figure Number: 3a 3b 4 7 8
Num of yrs

1
2022 

Bkgd Vol Enter Exit Trips IN Trips OUT
1.8% Dist. % Dist. % 53 55

1 Oak St/Park Rd/
I-90 Entrance and Exit Ramps 1.17

SR 165 193 197 65 3 265 265
ST 211 247 251 90 6 347 22% 12 12 359
SL 46 54 55 12 2 69 69
WR 69 81 82 6 3 91 91
WT 116 136 138 138 138
WL 178 208 212 212 21% 11 11 223
NR 213 249 254 254 21% 12 12 266
NT 191 223 227 39 10 276 22% 12 -4 8 284
NL 154 180 183 183 17% 9 9 192
ER 145 170 173 173 17% 9 9 182
ET 115 135 137 137 137
EL 201 235 239 20 4 263 263

2 Oak St/
Noonan Dr

SR
ST 553 647 659 81 6 746 -27 -27 719
SL 6 7 7 3 10 60% 32 27 59 69
WR 10 12 12 1 13 13
WT
WL 2 2 2 2 35% 19 26 45 47
NR 3 4 4 4 35% 19 25 44 48
NT 512 599 610 38 10 658 -25 -25 633
NL
ER
ET
EL

3 Noonan Dr/
Proposed Dwy

SR 35% 19 26 45 45
ST
SL 2% 1 1 1
WR 2% 1 1 1
WT 12 14 14 1 15 15
WL
NR
NT
NL
ER
ET 9 11 11 3 14 14
EL 95% 50 52 102 102

4 Oak St/
Proposed Right Out Dwy

SR
ST 534 625 636 90 6 732 60% 32 32 764
SL
WR 60% 33 29 62 62
WT
WL
NR
NT 558 653 665 39 10 714 -29 -29 685
NL
ER
ET
EL

5 Super 8 Dwy/
Site Parking Lot

SR
ST
SL
WR
WT 3% 2 2 2
WL
NR
NT
NL
ER
ET 3% 2 2 2
EL

Full Build 
Volumes

Pass-by 
Trips

Total Site 
Trips

6

LOCATION 
NUMBER INTERSECTION DESCRIPTION Unadjusted 

Volumes

2021 
Adjusted 

Base

Proposed Quicklee'sMedical 
Office 

Building

Fairfield 
Inn

2022 
Background 

Volumes



Traffic Signal Warrant Analysis

NY-98 @ Noonan Drive - Proposed Conditions

City of Batavia, NY | Genesee County

per 2018 

NYSDOT 

count on NY-

98

per 2018 

NYSDOT 

count on NY-

98

per 2018 

NYSDOT 

count on NY-

98

Hourly 

Fluctuation

Warrant 1 - 

Condition A 

(70%)

Warrant 1 - 

Condition B 

(70%)

Warrant 2 - 

4 hour 

(70%)

Warrant 3 - 

Peak hour 

(70%)

NB SB Two-Way Two-Way Total Total 500/150 750/75 80 vph 100 vph

7:00 AM to 8:00 AM 566 485 1051 7.33% 1248 6.10% 51 N N N N

8:00 AM to 9:00 AM 455 480 935 6.52% 1472 6.10% 82 N Y Y N

9:00 AM to 10:00 AM 416 451 867 6.05% 1030 5.50% 46 N N N N

10:00 AM to 11:00 AM 418 449 867 6.05% 1030 5.40% 45 N N N N

11:00 AM to 12:00 PM 484 495 979 6.83% 1163 5.30% 44 N N N N

12:00 PM to 1:00 PM 499 514 1013 7.07% 1203 5.90% 49 N N N N

1:00 PM to 2:00 PM 513 512 1025 7.15% 1217 5.60% 47 N N N N

2:00 PM to 3:00 PM 515 529 1044 7.28% 1240 6.10% 51 N N N N

3:00 PM to 4:00 PM 619 580 1199 8.36% 1424 6.60% 55 N N N N

4:00 PM to 5:00 PM 608 629 1237 8.63% 1469 6.80% 57 N N N N

5:00 PM to 6:00 PM 536 581 1117 7.79% 1326 6.80% 57 N N N N

6:00 PM to 7:00 PM 427 440 867 6.05% 1030 6.10% 51 N N N N

7:00 PM to 8:00 PM 306 304 610 4.26% 724 4.90% 41 N N N N

8:00 PM to 9:00 PM 225 206 431 3.01% 512 4.00% 34 N N N N

9:00 PM to 10:00 PM 172 186 358 2.50% 425 3.30% 28 N N N N
10:00 PM to 11:00 PM 128 137 265 1.85% 315 2.60% 22 N N N N

14,336 17,025 0.87 838 9 9 12 1

2022 Proposed Artery 

Volume on 

NY-98

Exiting Hourly 

Fluctuation of ITE 

LUC 945 - Gas 

Station w/ 

Convenience

Total Hourly Volumes 

Exiting Noonan Drive 

under 

Full Build Conditions

Existing Fluctuation in Artery Volumes

Hour



Existing Quicklee's 873 Holt Road Webster, NY

Data collected Thursday October 1, 2020

AM Peak

Right Turn In Left Turn In Right Turn Out Left Turn Out Total Enter Total Exit

7:00‐7:15 19 19 25 5

7:15‐7:30 9 22 27 7

7‐30‐7:45 12 24 28 5

7:45‐8:00 15 25 23 11 145 131 276

8:00‐8:15 16 18 31 5 141 137 278

8:15‐8:30 12 29 28 7 151 138 289

8:30‐8:45 14 29 25 11 158 141 299

8:45‐9:00 3 25 28 8 146 143 289

PM Peak

Right Turn In Left Turn In Right Turn Out Left Turn Out Total Enter Total Exit

4:00‐4:15 11 20 24 6

4:15‐4:30 6 17 15 11

4:30‐4:45 11 18 24 5

4:45‐5:00 5 17 18 7 105 110 215

5:00‐5:15 6 19 24 3 99 107 206

5:15‐5:30 3 20 15 4 99 100 199

5:30‐5:45 4 17 22 2 91 95 186

5:45‐6:00 6 13 17 6 88 93 181



 

 

 

 

 

 

 

A3 
 

Level of Service: 

Criteria and Definitions 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



Level of Service Criteria 
Highway Capacity Manual 2016  

 

SIGNALIZED INTERSECTIONS 
Level of Service is a qualitative measure describing operational conditions within a traffic 
stream, based on service measures such as speed and travel time, freedom to maneuver, traffic 
interruptions, comfort, and convenience.  Level of Service for signalized intersections is defined 
in terms of delay specifically, average total delay per vehicle for a 15 minute analysis period. The 
ranges are as follows: 
 

Level  Control Delay  
of  per vehicle  

Service  (seconds)  
A  < 10  
B  10 – 20  
C  20 – 35  
D  35 – 55  
E  55 – 80  
F  >80  

 

UNSIGNALIZED INTERSECTIONS 
Level of Service for unsignalized intersections is also defined in terms of delay. However, the 
delay criteria are different from a signalized intersection. The primary reason for this is driver 
expectation that a signalized intersection is designed to carry higher volumes than an 
unsignalized intersection. The total delay threshold for any given Level of Service is less for an 
unsignalized intersection than for a signalized intersection. The ranges are as follows: 
 

Level  Control Delay  
of  per vehicle  

Service  (seconds)  
A  < 10  
B  10 – 15  
C  15 – 25  
D  25 – 35  
E  35 - 50  
F  >50  

 



A4 

Level of Service Calculations: 

Existing Conditions 
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