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EXECUTIVE SUMMARY 
 
OVERVIEW 

The purpose of this report is to identify the potential traffic impacts associated with the proposed 
Mercy Heights Redevelopment in the City of Watertown, Jefferson County, New York. The 
operating characteristics of the proposed access points and impacts to the adjacent roadway 
network are identified and mitigating measures, if any, are provided to minimize capacity or safety 
concerns. 
 
In an effort to define traffic impact, this analysis establishes existing traffic conditions, projects 
background traffic flow including area growth and/or additional traffic resulting from new 
development in the area, and determines the traffic operations that would result from the 
proposed development. 
 
The proposed development is located at the former Mercy Hospital site bordered by Arsenal 
Street to the north, Stone street to the south, Sherman Street to the east, and South Massey 
Street to the west, in the City of Watertown, Jefferson County, New York. The site is currently 
shared with St. Patrick’s Parish, which will remain in operation. Land uses in the vicinity of the 
project site include gas stations, residential, and commercial uses. The study area consists of the 
following intersections: 
 

 Arsenal Street/Massey Street 
 Arsenal Street/Proposed-Existing Entrance 
 Arsenal Street/Sherman Street 
 Sherman Street/Proposed Entrance 
 Sherman Street/Stone Street 
 Stone Street/Proposed Entrance 
 South Massey Street/Stone Street 
 South Massey Street/Proposed South Entrance 
 South Massey Street/Proposed North Entrance 

 
The proposed project includes three (3) three-story, 36,402 square-foot residential apartment 
buildings, two (2) two-story, 18,000 square-foot office buildings, a 5,588 square-foot community 
center for the residential portion of the development, and an interior parking lot at the site of the 
demolished Mercy Hospital. Under full development conditions, the three proposed residential 
buildings will front on Stone Street and South Massey Street, respectively. The two proposed 
office buildings will front on Arsenal Street. The proposed community center will front on 
Sherman Street. Access to the site is proposed through the interior parking lot with five vehicular 
access points, one from each of the surrounding streets, except for South Massey Street, where 
two access points are proposed. The parking lot would essentially function as one large, collective 
parking lot for all of the uses on both the project site and St. Patrick’s church parcel, although 
different clusters of parking spaces would be on different parcels.  
 
City of Watertown officials were contacted to discuss projects within the study area that are 
under construction and/or approved. Additional traffic specifically generated by job growth at 
Convergys, as well any unanticipated background growth in the area aside from this specific 
development, has been added to the existing traffic volumes at the study area intersections using 
a 0.25% per year growth rate for the two-year build-out period based upon a review of historical 
traffic data along North Massey, Arsenal and Sherman Streets collected by the NYSDOT.  
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CONCLUSIONS & RECOMMENDATIONS 

This study evaluates the potential traffic impacts resulting from the proposed Mercy Heights 
Development in Watertown, NY. Based upon the collective analyses and field observations, the 
results indicate that the proposed development will not have significant adverse traffic impacts on 
the existing roadway network. The following sets forth conclusions and recommendations based 
upon the results of the analyses: 
 

1. The proposed development is expected to generate approximately 86 entering/56 exiting 
vehicle trips during the weekday AM peak hour and 70 entering/126 exiting vehicle trips 
during the PM peak hour.  
 

2. It is noted that the northbound left turn movement on South Massey Street currently 
operates at LOS “F” as a result of the heavy southbound left turn and through movements 
that require significant green time. The southbound left turn movement is currently 
409(266) vph during the AM(PM) peak hours. NYSDOT typically considers a dual left turn 
lane when left turn volumes reach 300 vph. Providing dual left turn lanes would allow for 
a reduction in green time for this movement thereby improving the northbound levels of 
service. The signal would operate in a split phased mode with separate northbound and 
southbound phases. Levels of service would improve to “C” or better on all approaches. 
This improvement is not required as mitigation for this development, however it should 
be considered as an improvement whether or not the proposed Mercy Heights 
development moves forward. 
 

3. The Gap Analysis shows that there will be sufficient gaps for all movements entering and 
exiting both the Arsenal Street and South Massey Street driveways. No turn restrictions 
are warranted to recommended at this time.  
 

4. The proposed development will not result in any potentially significant adverse traffic 
impacts to the study area intersections with the recommended mitigation in place. 
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I. INTRODUCTION 
 
The purpose of this report is to identify the potential traffic impacts associated with the proposed 
Mercy Heights Re-Development in the City of Watertown, Jefferson County, New York. The 
operating characteristics of the proposed access points and impacts to the adjacent roadway 
network are identified and mitigating measures, if any, are provided to minimize capacity or safety 
concerns. 
 
In an effort to define traffic impact, this analysis establishes existing traffic conditions, projects 
background traffic flow including area growth and/or additional traffic resulting from new 
development in the area, and determines the traffic operations that would result from the 
proposed development. 
 
 
II. LOCATION 
 
The proposed development is located at the former Mercy Hospital site bordered by Arsenal 
Street to the north, Stone street to the south, Sherman Street to the east, and South Massey 
Street to the west, in the City of Watertown, Jefferson County, New York. The site is currently 
shared with St. Patrick’s Parish, which will remain in operation. Land uses in the vicinity of the 
project site include gas stations, residential, and commercial uses. The study area consists of the 
intersections of: 

 Arsenal Street/Massey Street 
 Arsenal Street/Proposed-Existing Entrance 
 Arsenal Street/Sherman Street 
 Sherman Street/Proposed Entrance 
 Sherman Street/Stone Street 
 Stone Street/Proposed Entrance 
 South Massey Street/Stone Street 
 South Massey Street/Proposed South Entrance 
 South Massey Street/Proposed North Entrance 

 
The site location and study area are shown in Figure 1 (all figures are included at the end of the 
report). 
 
 
III. EXISTING HIGHWAY SYSTEM 
 
Arsenal Street (also known as NYS Route 3) is generally an east/west urban principal arterial 
roadway. NYS Route 3 provides service from the Fulton NY area to the west and terminates in 
Plattsburgh to the northeast. The segment on NYS Route 3/Arsenal Street within the study area 
is labeled NYS Route 3 and is under the jurisdiction and maintained by the City of Watertown. In 
the vicinity of the site, Arsenal Street consists of three travel lanes; one in the westbound direction 
and two in the eastbound direction. The posted speed limit in the vicinity of the site is 30 mph. 
According to the most recent traffic volume data collected by the New York State Department 
of Transportation (NYSDOT) in 2009, the annual average daily traffic (AADT) along Arsenal 
Street, east of Sherman Street is 11,682 vehicles per day (vpd). 
 
South Massey Street (US Route 11) is owned and maintained by the City of Watertown within 
the vicinity of the project. The highway is functionally classified as a north/south urban principal 
arterial highway with two travel lanes in each direction with a posted speed limit of 30 mph in the 
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vicinity of the site. South Massey Street, at its intersection with Arsenal Street, also includes 
separate northbound and southbound left-turn lanes. According to the most recent traffic volume 
data collected by NYSDOT in 2014, the AADT along South Massey Street north of Arsenal Street 
is approximately 16,102 vpd. 
 
Sherman Street is a City street that generally consists of one travel lane in each direction with an 
additional a northbound right turn lane at Arsenal Street, and a southbound right turn lane and 
northbound left turn lane at Stone Street. According to the most recent traffic volume data 
collected by NYSDOT in 2013, the AADT along Sherman Street south of Stone Street is 
approximately 3,763 vpd.  
 
Stone Street is a City street that is one-way in the westbound direction between Washington 
Street and South Massey Street. In front of the site, Stone Street provides two westbound travel 
lanes. Based on recent turning movement counts at Stone Street and South Massey Street, the 
westbound ADT on Stone Street is approximately 2,400 vpd.  
 
Figure 2 illustrates the lane geometry at each of the study intersections and the AADT/ADT 
volumes on the study roadways. 
 
 
IV. EXISTING TRAFFIC CONDITIONS 

  

A.  Peak Intervals for Analysis 

Given the functional characteristics of the land uses proposed for the site (residential and 
offices), the peak hours selected for analysis are the weekday commuter AM and PM peaks. 
The combination of site traffic and adjacent through traffic produces the greatest demand 
during these time periods. 

 
B.  Existing Traffic Volume Data 

Weekday commuter AM (7:00-9:00AM) and PM (4:00-6:00PM) peak hour volumes were 
collected at the study area intersections, as noted in Section II, on Tuesday, June 14, and 
Wednesday June 15, 2016. The peak hour traffic periods generally occurred between 7:30-
8:30 AM and 4:30-5:30 PM at the study intersections. 
 
All turning movement count data was collected on a typical weekday while local schools were 
in session. The traffic volumes were reviewed to confirm the accuracy and relative balance of 
the collective traffic counts. The actual differences in traffic volumes can be attributed to 
temporal variations in traffic volumes as well as activity related to driveways located in the 
segments between the study intersections. The weekday AM and PM peak hour volumes are 
reflected in Figure 3. 
 

C.  Field Observations 

The study intersections were observed during both peak intervals to assess current traffic 
operations. Signal timing information for intersections within the study area was utilized to 
determine peak hour phasing plans and phase durations during each interval. This information 
was used to support and/or calibrate capacity analysis models described in detail later in this 
report. 
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V. FUTURE AREA DEVELOPMENT AND LOCAL GROWTH 
 
Construction of the proposed Mercy Heights Development is anticipated to be completed within 
five years. City of Watertown officials were contacted to discuss projects within the study area 
that are under construction and/or approved. Several developments were identified including: 
Samaritan Medical Center expansion, 300 new jobs at Convergys, Northern New York 
Community Foundation office relocation to 131 Washington Street, Roth Industries building 
addition at 268 Bellew Avenue South, Washington Street Properties building rehabilitation at 505 
Washington Street, and the Clueless Bar re-opening as Club #9 at 545 Arsenal Street. 
 
Given the proximity potential impact of the additional Convergys jobs, additional traffic related to 
this development, has been added to the existing traffic volumes at the study area intersections. 
The other developments noted will add minimally to traffic volumes in the study area during the 
peak hours studied. Therefore, an additional growth rate of 0.25% per year has been added to the 
study area intersections for the five-year build-out period. This growth rate was determined based 
upon a review of historical traffic data along North Massey, Arsenal and Sherman Streets collected 
by the NYSDOT and in consideration of the noted area developments. The background traffic 
volumes are depicted in Figure 4. 
 
 
VI. PROPOSED DEVELOPMENT 

 
A.  Description 

The proposed project includes three (3) three-story, 36,402 square-foot residential apartment 
buildings, two (2) two-story, 18,000 square-foot office buildings, a 5,588 square-foot 
community center for the residential portion of the development, and an interior parking lot 
at the site of the demolished Mercy Hospital. Under full development conditions, the three 
proposed residential buildings will front on Stone Street and South Massey Street, 
respectively. The two proposed office buildings will front on Arsenal Street. The proposed 
community center will front on Sherman Street. Access to the site is proposed through the 
interior parking lot with five vehicular access points, one from each of the surrounding streets, 
except for South Massey Street, where two access points are proposed. The parking lot would 
essentially function as one large, collective parking lot for all of the uses on both the project 
site and St. Patrick’s church parcel, although different clusters of parking spaces would be on 
different parcels. 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, 9th Edition 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 adjacent street traffic, in this case, the weekday 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. All trip generation information has been included in the appendix. 
 
Table I shows the total site generated trips for the weekday AM and PM peak hours for full 
build out of the proposed project.  
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T A B L E  I  
S I T E  G E N E R A T E D  T R I P S  

DESCRIPTION SIZE/ 
UNITS 

AM PEAK PM PEAK 
ENTER EXIT ENTER EXIT 

Apartments 108 Units 11 46 50 27 
Office 36,000 SF 75 10 20 99 

Total Site Generated Trips 86 56 70 126 

 
C.  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 drive 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: 

 Employment centers in the local area and region; 
 Population centers in the local area and region; 
 Proximity and access to I-81; 
 Site access drive locations and internal roadway circulation; 
 Existing highway network; 
 Existing traffic patterns; and 
 Existing traffic conditions and controls 

 
Figures 6A and 6B show the anticipated trip distribution pattern percentages for the 
proposed office and residential components of the development respectively. Figure 7 shows 
the resulting total site generated traffic as assigned to the study area intersections for the 
weekday commuter AM and PM peak hour periods for Full Development of the proposed 
project. 
 

 
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 development (Figure 7). Figure 8 illustrates 
the total weekday AM and PM hour volumes anticipated for the proposed development under full 
development conditions. 
 
 
VIII. CAPACITY ANALYSIS 
 
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 typically focuses on 
intersections, as opposed to highway segments. 
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Six Levels of Service are defined for analysis purposes. They are assigned letter designations, from 
"A" to "F", with LOS "A" representing the best conditions and LOS "F" the worst. Suggested ranges 
of service capacity and an explanation of Levels of Service are included in the Appendix. 
 
The standard procedure for capacity analysis of signalized and un-signalized intersections is 
outlined in the Highway Capacity Manual (HCM 2010) published by the Transportation Research 
Board. Traffic analysis software, Synchro 9, 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 (LOS) based on the HCM 2010 as an indicator of how well 
intersections operate. 
 
Existing and 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 proposed development under full build out were analyzed to assess 
the operations of the intersections in the study area. Capacity results for existing, background, 
and full development conditions are listed in Table II. The discussion following the table 
summarizes capacity conditions. All capacity analysis calculations are included in the Appendices. 

 
T A B L E  I I :  CAPACITY ANALYSIS RESULTS 

INTERSECTION 

2016  
EXISTING 

CONDITIONS 

2021 
BACKGROUND 
CONDITIONS 

FULL ACCESS 
DEVELOPMENT 
CONDITIONS 

AM PM AM PM AM PM 
Arsenal Street/Massey Street (S) 

Eastbound Left/Thru – Arsenal St C(32.0) C(26.4) C(21.1) C(36.7) C(21.4) C(27.6) 
Eastbound Right – Arsenal St B(11.4) B(19.8) B(19.6) B(19.7) B(19.8) C(20.1) 

Westbound Thru/Right – Arsenal St D(36.3) C(25.2) D(48.6) C(25.7) D(49.3) C(26.7) 
Northbound Left – South Massey St F(100.5) F(*) F(*) F(*) F(*) F(*) 

Northbound Thru/Right – South Massey St C(29.3) D(36.6) D(44.0) D(39.5) D(45.3) D(41.7) 
Southbound Left – North Massey Street C(10.3) C(25.6) C(24.6) C(28.1) C(26.0) C(29.7) 

Southbound Thru/Right – North Massey Street A(6.8) B(15.6) B(15.7) B(16.9) B(16.0) B(17.3) 
Overall LOS C(23.7) D(45.3) D(36.6) D(52.0) D(40.0) E(62.2) 

Arsenal Street/ Parking Lot & Gas station (Proposed Entrance) (U) 
Eastbound Left – Arsenal Street A(7.9) A(8.3) A(7.9) A(8.4) A(7.9) A(8.4) 

Westbound Left – Arsenal Street A(9.4) A(8.9) A(9.6) A(9.0) A(9.7) A(9.0) 
Northbound Left/Thru/Right - Entrance B(11.1) B(12.2) B(11.3) B(12.4) C(17.6) D(28.4) 

Southbound Left/Thru/Right – Gas Station etc C(15.3) C(17.9) C(15.7) C(18.8) C(16.1) C(19.5) 

Sherman Street/ Commercial Lots Driveway/ Arsenal Street (S) 
Eastbound Left/Thru/Right – Arsenal Street B(12.0) B(13.2) B(12.2) B(13.4) B(12.3) B(13.5) 

Westbound Thru – Arsenal Street B(10.2) B(12.8) A(9.8) B(12.6) A(9.9) B(12.6) 
Westbound Right – Arsenal Street A(3.1) A(0.1) A(2.8) A(0.7) A(2.7) A(0.7) 

Northbound Left/Thru – Sherman Street B(13.0) B(14.5) B(14.1) B(16.1) B(14.4) B(16.6) 
Northbound Right – Sherman Street A(5.9) A(4.9) A(6.3) A(5.1) A(5.7) A(5.2) 

Southbound L/T/R – Commercial Driveway A(10.0 A(9.1) A(9.2) B(11.5) A(9.4) B(11.7) 
Overall LOS B(11.2) B(12.6) B(11.4) B(13.2) B(11.4) B(13.3) 

Sherman Street/ Proposed Entrance (U) 
Eastbound Left/Right – Proposed Entrance 

NA NA 
B(10.6) B(11.3) 

Northbound Left – Sherman Street A(7.5) A(7.7) 
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INTERSECTION 

2016  
EXISTING 

CONDITIONS 

2021 
BACKGROUND 
CONDITIONS 

FULL ACCESS 
DEVELOPMENT 
CONDITIONS 

AM PM AM PM AM PM 
Sherman Street/ Stone Street 

Westbound Left/Thru – Stone Street A(4.6) B(10.5) A(6.3) B(10.8) A(6.4) B(10.8) 
Westbound Right – Stone Street A(2.3) A(3.8) A(2.9) A(3.9) A(3.2) A(4.0) 

Northbound Left – Sherman Street A(3.3) A(9.6) A(4.7) A(9.5) A(4.8) A(9.6) 
Northbound Thru – Sherman Street A(3.3) A(8.9) A(4.6) A(9.2) A(4.9) A(9.2) 
Southbound Thru – Sherman Street A(3.3) A(9.0) A(4.8) A(9.1) A(4.8) A(9.2) 
Southbound Right – Sherman Street A(0.0) A(1.3) A(0.0) A(1.4) A(0.0) A(1.4) 

Overall LOS A(3.4) A(8.7) A(4.7) A(8.8) A(4.8) A(8.8) 

Stone Street/ Rexford Place/ Proposed Entrance 
Southbound Right – Proposed Entrance NA NA A(8.7) A(9.5) 

South Massey Street/ Stone Street (S) 
Eastbound L/T/R – Stone Street A(5.7) A(5.9) A(5.7) A(5.9) A(6.8) A(6.2) 
Westbound Left – Stone Street B(13.0) B(19.2) B(13.0) B(19.3) B(14.2) B(19.9) 

Westbound Thru/Right – Stone Street A(9.7) C(20.5) A(9.8) C(21.0) B(10.2) C(21.4) 
Northbound Left/Thru – S Massey Street A(6.8) B(11.7) A(6.9) B(11.9) A(8.7) B(12.7) 
Southbound Thru/Right – S Massey Street A(5.6) A(7.4) A(5.6) A(7.4) A(6.6) A(7.6) 

Overall LOS A(6.3) B(11.1) A(6.3) B(11.2) A(7.6) B(11.7) 

South Massey Street/ Proposed South Driveway 
Westbound – Proposed South Driveway 

NA NA 
B(12.6) C(24.7) 

Southbound Left – South Massey Street A(8.3) A(9.3) 
South Massey Street/ Proposed North Driveway 

Westbound – Proposed South Driveway 
NA NA 

B(12.0) B(11.9) 
Southbound Left – South Massey Street B(10.2) B(14.8) 

 
Notes: 
C(15.6) = Level of Service(Delay in seconds per vehicle) 
(S) = Signalized; (U) = Un-signalized 
NA = Approach does not exist and/or was not analyzed during this condition 
 
Table II summarizes the capacity analysis results of the existing, 2021 background, and full 
development conditions. The results indicate that no significant changes in levels of service are 
anticipated as a result of the proposed of development at any of the study area intersections 
during the three peak hours studied. It is noted that the northbound left turn movement on South 
Massey Street currently operates at LOS “F” as a result of the heavy southbound left turn and 
through movements that require significant green time. The southbound left turn movement is 
currently 409(266) vph during the AM(PM) peak hours. NYSDOT typically considers a dual left 
turn lane when left turn volumes reach 300 vph. Providing dual left turn lanes would allow for a 
reduction in green time for this movement thereby improving the northbound levels of service. 
The signal would operate in a split phased mode with separate northbound and southbound 
phases. Levels of service would improve to “C” or better on all approaches. This improvement is 
not required as mitigation for this development and is not included in any of the following analyses, 
however it should be considered as an improvement whether or not the proposed Mercy Heights 
development moves forward. 
 
Minor changes in levels of service will occur at the Arsenal Street/South Massey Street intersection 
and at South Massey Street/Stone Street. The eastbound right turn movement during the PM peak 
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hour will change from LOS “B” to “C” at Arsenal Street/South Massey Street intersection between 
background and full development conditions. In addition, the overall intersection LOS changes 
from “D” to “E”. The change in LOS from “B” to “C” is the result of a borderline condition and 
is the result of an increase in delay of 0.4 seconds per vehicle. The overall LOS can be improved 
to “D” with minor signal timing changes that would be produced by the controller as traffic 
volumes change at this intersection during the peak hours. No mitigation is warranted or 
recommended at this location.  
 
At the South Massey Street/Stone Street intersection the westbound thru/right turn lane is 
projected to change from LOS “A” to “B” with a corresponding increase in delay of 0.4 seconds 
during the AM peak hour between background and full development conditions. Again this is the 
result of a borderline condition. All levels of service remain at acceptable levels and no mitigation 
is warranted or recommended. 
 
 
IX. GAP ANALYSIS  

A Gap Analysis was performed along both Arsenal Street and South Massey Street at the proposed 
driveway locations to determine the availability of gaps for traffic to enter (left-turns) and exit (left 
and right turns) the proposed driveways. For un-signalized intersections such as these, gap 
availability can be used as a surrogate methodology for evaluating the ability of side road traffic to 
enter and exit the fronting traffic stream. 
 
The availability of gaps within the traffic stream primarily determines the side road driver behavior 
and delay for both entering and exiting motorists. A gap study counts the actual gaps in existing 
traffic available for a vehicle to enter or exit the side road. The difference between the actual 
number of gaps and the projected demand for a particular traffic movement can then be calculated 
as a reserve or deficit capacity. 
 
The 2010 Highway Capacity Manual provides data relative to gap sizes that motorists find 
acceptable to execute the required maneuver. SRF & Associates performed a gap analysis at the 
proposed driveway location along Arsenal Street as well as the proposed north driveway along 
South Massey Street on Tuesday, June 14th, Wednesday June 15th and Tuesday, June 21st, 2016 
during the AM and PM peak hours to evaluate potential future operating conditions. Table III 
indicates the acceptable gap duration, the number of existing gaps based on the duration, the 
projected traffic volume for the movement, and the resulting reserve (or deficit) capacity during 
the AM and PM peak hours. 

T A B L E  I I I  
PEAK HOUR GAP ANALYSIS RESULTS  

INTERSECTION MOVEMENT 
ACCEPTABLE 

GAP 
DURATION 

EXISTING GAPS 
BASED ON 

COLLECTED DATA 
(VPH) 

PROJECTED 
VOLUME 

(VPH) 

RESERVE 
CAPACITY 

(VPH) 

Arsenal 
St/Proposed 
Driveway 

Right turns 
exiting site 

6.9 sec 228(365) 2(18) 226(347) 

Left turns 
exiting site 

7.5 sec 155(36) 1(14) 154(22) 

Left turns 
entering site 

4.1 sec 260(218) 8(4) 252(214) 
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South Massey 
St/Proposed 
Driveway 

Right turns 
exiting site 

6.9 sec 359(92) 3(31) 356(61) 

Left turns 
exiting site 

7.5 sec 210(88) 1(9) 209(79) 

Left turns 
entering site 

4.1 sec 570(139) 16(7) 554(132) 

Note: 
00(00) = AM(PM) Peak Hour 
 
Based on the field observations, gap study, the operation and phasing of the traffic signal at Arsenal 
St/South Massey Street, and the projected site generated traffic volumes, it is anticipated that 
there will be sufficient gaps to accommodate all of the turns in and out of the site at both the 
Arsenal Street and South Massey Street driveways. No turn restrictions are warranted to 
recommended at this time.  
 
 
X. CONCLUSIONS & RECOMMENDATIONS 
  
This study evaluates the potential traffic impacts resulting from the proposed Mercy Heights 
Development in Watertown, NY. Based upon the collective analyses and field observations, the 
results indicate that the proposed development will not have significant adverse traffic impacts on 
the existing roadway network. The following sets forth conclusions and recommendations based 
upon the results of the analyses: 
 

1. The proposed development is expected to generate approximately 86 entering/56 exiting 
vehicle trips during the weekday AM peak hour and 70 entering/126 exiting vehicle trips 
during the PM peak hour.  
 

2. It is noted that the northbound left turn movement on South Massey Street currently 
operates at LOS “F” as a result of the heavy southbound left turn and through movements 
that require significant green time. The southbound left turn movement is currently 
409(266) vph during the AM(PM) peak hours. NYSDOT typically considers a dual left turn 
lane when left turn volumes reach 300 vph. Providing dual left turn lanes would allow for 
a reduction in green time for this movement thereby improving the northbound levels of 
service. The signal would operate in a split phased mode with separate northbound and 
southbound phases. Levels of service would improve to “C” or better on all approaches. 
This improvement is not required as mitigation for this development, however it should 
be considered as an improvement whether or not the proposed Mercy Heights 
development moves forward. 
 

3. The Gap Analysis shows that there will be sufficient gaps for all movements entering and 
exiting both the Arsenal Street and South Massey Street driveways. No turn restrictions 
are warranted to recommended at this time.  
 

4. The proposed development will not result in any potentially significant adverse traffic 
impacts to the study area intersections with the recommended mitigation in place. 
 

 
XI. FIGURES 

 
Figures 1 through 8 are included on the following pages. 
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Proposed Site Access - Left In (Arsenal St)

Proposed Mercy Heights Re-development, City of Watertown, NY

AM Peak Hour # of one-way  gaps (in seconds) between:

4.1 6.3 8.5 10.7 12.9 15.1 17.3 19.5
Left Turn 

Capacity

9

18

27

36

35

30

49

56

260

PM Peak Hour # of one-way  gaps (in seconds) between:

4.1 6.3 8.5 10.7 12.9 15.1 17.3 19.5
Left Turn 

Capacity

35

30

39

20

15

18

21

40

218

3

5

13

5

3

3

15

or greater

9

9

9

9

35

7

5

7

7

or greater



Proposed Site Access - Left Out (Arsenal St)

Proposed Mercy Heights Re-development, City of Watertown, NY

AM Peak Hour # of two-way  gaps (in seconds) between:

7.5 11 14.5 18 21.5 25 28.5
Left Turn 

Capacity

24

18

36

16

15

18

28

155

PM Peak Hour # of two-way  gaps (in seconds) between:

7.5 11 14.5 18 21.5 25 28.5
Left Turn 

Capacity

8

6

6

4

5

0

7

36

8

3

4

or 

greater

24

9

12

4

3

or 

greater

1

2

1

1

0

3



Proposed Site Access - Right Out (Arsenal St)

Proposed Mercy Heights Re-development, City of Watertown, NY

AM Peak Hour # of one-way  gaps (in seconds) between:

6.9 10.2 13.5 16.8 20.1 23.4 27
Right Turn 

Capacity
14

28

24

 40

 40

12

70

228

PM Peak Hour # of one-way  gaps (in seconds) between:

6.9 10.2 13.5 16.8 20.1 23.4 27
Right Turn 

Capacity
21

14

15

20

35

36

224

365

7

5

or 

greater

8

7

2

14

14

8

10

21

6

32

or 

greater

10

5



Proposed Site Access - Left In (Massey St)

Proposed Mercy Heights Re-development, City of Watertown, NY

AM Peak Hour # of one-way  gaps (in seconds) between:

4.1 6.3 8.5 10.7 12.9 15.1 17.3 19.5
Left Turn 

Capacity

33

42

39

32

55

48

49

272

570

PM Peak Hour # of one-way  gaps (in seconds) between:

4.1 6.3 8.5 10.7 12.9 15.1 17.3 19.5
Left Turn 

Capacity

36

18

15

28

15

12

7

8

139

5

7

3

2

1

1

8

7

34

or greater

36

9

or greater

33

21

13

8

11



Proposed Site Access - Left Out (Massey St)

Proposed Maguire Break in Access, Town of Ithaca, NY

AM Peak Hour # of two-way  gaps (in seconds) between:

7.5 11 14.5 18 21.5 25 29
Left Turn 

Capacity

31

38

27

36

10

12

56

210

PM Peak Hour # of two-way  gaps (in seconds) between:

7.5 11 14.5 18 21.5 25 29
Left Turn 

Capacity

16

18

6

12

10

12

14

88

3

2

2

2

or 

greater

or 

greater

31

19

9

9

2

16

9

2

2

8



Proposed Site Access - Right Out (Massey St)

Proposed Mercy Heights Re-development, City of Watertown, NY

AM Peak Hour # of one-way  gaps (in seconds) between:

6.9 10.2 13.5 16.8 20.1 23.4 26.7
Right Turn 

Capacity

27

26

42

 44

 30

36

154

359

PM Peak Hour # of one-way  gaps (in seconds) between:

6.9 10.2 13.5 16.8 20.1 23.4 26.7
Right Turn 

Capacity

2

12

15

16

15

18

14

92

4

3

3

2

6

22

or greater

2

6

5

or greater

27

13

14

11

6
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PROPOSED MERCY HEIGHTS DEVELOPMENT of FORMER MERCY HOSPITAL
CITY OF WATERTOWN, NEW YORK
AM PEAK

Num of yrs

 5
2016 Convergys Full

New Enter Exit Trips IN Trips OUT Enter Exit Trips IN Trips OUT Total Build

Traffic 0.25% Dist. % Dist. % 75 10 Dist. % Dist. % 11 46 Site Trips Volumes

1 Arsenal Street/Massey Street
SR 64 65 0 0 0 0 0 65
ST 500 506 18% 14 0 18% 2 0 15 521
SL 409 11 425 19% 14 0 5% 1 0 15 440
WR 28 28 4% 0 0 4% 0 2 2 30
WT 239 2 244 10% 0 1 5% 0 2 3 247
WL 0 0 0 0 0 0 0 0
NR 15 1 16 0 0 0 0 0 16
NT 237 240 20% 0 2 9% 0 4 6 246
NL 118 119 11% 0 1 11% 0 5 6 125
ER 105 106 2% 2 0 16% 2 0 3 109
ET 297 8 309 15% 11 0 5% 1 0 12 321
EL 59 60 0 0 0 0 0 60

2/3 Arsenal Street/ Parking Lot & Gas station (Proposed Entrance)
SR 3 3 0 0 0 0 0 3
ST 0 0 0 0 0 0 0 0
SL 11 11 0 0 0 0 0 11
WR 13 13 0 0 0 0 0 13
WT 271 2 276 0 0 9% 0 4 4 280
WL 1 1 -1 10% 8 0 4% 0 0 8 8
NR 2 2 -2 18% 0 2 0 0 2 2
NT 0 0 0 0 0 0 0 0
NL 0 0 14% 0 1 0 0 1 1
ER 10 10 -10 34% 26 0 10% 1 0 27 27
ET 684 20 713 0 0 0 0 0 713
EL 1 1 0 0 0 0 0 1

4 Sherman Street/ Commercial Lots Driveway/ Arsenal Street
SR 4 2 6 0 0 0 0 0 6
ST 2 2 0 0 0 0 0 2
SL 6 3 9 0 0 0 0 0 9
WR 36 8 44 0 0 0 0 0 44
WT 238 241 10% 8 0 4% 0 0 8 249
WL 0 0 0 0 0 0 0 0
NR 23 23 0 0 20% 0 9 9 32
NT 66 13 80 0 0 6% 0 3 3 83
NL 33 33 0 0 9% 0 4 4 37
ER 136 138 0 0 0 0 0 138
ET 471 477 18% 0 2 0 0 2 479
EL 100 20 121 0 0 0 0 0 121

5 Sherman Street/ Proposed Entrance
SR 0 0 0 0 0 0 0 0
ST 108 109 0 0 0 0 0 109
SL 0 0 0 0 0 0 0 0
WR 0 0 0 0 0 0 0 0
WT 0 0 0 0 0 0 0 0
WL 0 0 0 0 0 0 0 0
NR 0 0 0 0 0 0 0 0
NT 149 13 164 0 0 0 0 0 164
NL 0 0 9% 7 0 11% 1 0 8 8
ER 0 0 6% 0 1 5% 0 2 3 3
ET 0 0 0 0 0 0 0 0
EL 0 0 0 0 35% 0 16 16 16

Residential
LOCATION 
NUMBER

INTERSECTION 
DESCRIPTION

Adj Vol 
for 

Parking 
Redistr

Existing 
Volume

2021 
Bkgd Vol

Office



PROPOSED MERCY HEIGHTS DEVELOPMENT of FORMER MERCY HOSPITAL
CITY OF WATERTOWN, NEW YORK
AM PEAK

Num of yrs

 5
2016 Convergys Full

New Enter Exit Trips IN Trips OUT Enter Exit Trips IN Trips OUT Total Build

Traffic 0.25% Dist. % Dist. % 75 10 Dist. % Dist. % 11 46 Site Trips Volumes

Residential
LOCATION 
NUMBER

INTERSECTION 
DESCRIPTION

Adj Vol 
for 

Parking 
Redistr

Existing 
Volume

2021 
Bkgd Vol

Office

6 Sherman Street/ Stone Street
SR 3 3 0 0 0 0 0 3
ST 105 106 6% 0 1 5% 0 2 3 109
SL 0 0 0 0 0 0 0 0
WR 19 2 21 3% 2 0 7% 1 0 3 24
WT 32 32 0 0 7% 1 0 1 33
WL 9 9 0 0 0 0 0 9
NR 0 0  0 0 0 0 0 0
NT 130 11 143 6% 5 0 4% 0 0 5 148
NL 34 34 0 0 4% 0 0 0 34
ER 0 0 0 0 0 0 0 0
ET 0 0 0 0 0 0 0 0
EL 0 0 0 0 0 0 0 0

7 Stone Street Proposed Entrance
SR 0 0 0 0 54% 0 25 25 25
ST 0 0 0 0 0 0 0 0
SL 0 0 0 0 0 0 0 0
WR 0 0 0 0 11% 1 0 1 1
WT 69 70 0 0 0 0 0 70
WL 0 0  0 0 0 0 0 0
NR 0 0 0 0 0 0 0 0
NT 0 0 0 0 0 0 0 0
NL 0 0 0 0 0 0 0 0
ER 0 0 0 0 0 0 0 0
ET 0 0 0 0 0 0 0 0
EL 0 0 0 0 0 0 0 0

8 South Massey Street/ Stone Street
SR 6 6 10% 0 1 0 0 1 7
ST 605 613 21% 0 2 0 0 2 615
SL 0 0 0 0 0 0 0 0
WR 30 30 0 0 14% 0 6 6 36
WT 38 38 0 0 9% 0 4 4 42
WL 4 4 0 0 31% 0 14 14 18
NR 0 0 0 0 0 0 0 0
NT 341 345 20% 15 0 24% 3 0 18 363
NL 183 185  0 0 0 0 0 185
ER 186 188 0 0 0 0 0 188
ET 0 0 0 0 0 0 0 0
EL 5 5 7% 5 0 6% 1 0 6 11

9 South Massey Street/ Proposed South Entrance
SR 0 0 0 0 0 0 0 0
ST 611 619 9% 0 1 0 0 1 620
SL 0 0 0 0 29% 3 0 3 3
WR 0 0 0 0 6% 0 3 3 3
WT 0 0 0 0 0 0 0 0
WL 0 0 22% 0 2 0 0 2 2
NR 0 0 5% 4 0 30% 3 0 7 7
NT 376 381 22% 17 0 14% 0 6 23 404
NL 0 0  0 0 0 0 0 0
ER 0 0  0 0 0 0 0 0
ET 0 0 0 0 0 0 0 0
EL 0 0 0 0 0 0 0 0

10 South Massey Street/ Proposed North Entrance
SR 0 0 0 0 0 0 0 0
ST 611 619 0 0 29% 3 0 3 622
SL 0 0 20% 15 0 5% 1 0 16 16
WR 0 0 31% 0 3 0 0 3 3
WT 0 0 0 0 0 0 0 0
WL 0 0 9% 0 1 0 0 1 1
NR 0 0 22% 17 0 0 0 17 17
NT 376 381 0 0 20% 0 9 9 390
NL 0 0 0 0 0 0 0 0
ER 0 0 0 0 0 0 0 0
ET 0 0 0 0 0 0 0 0
EL 0 0 0 0 0 0 0 0



PROPOSED MERCY HEIGHTS DEVELOPMENT of FORMER MERCY HOSPITAL
CITY OF WATERTOWN, NEW YORK
PM PEAK

Num of yrs

 5
2016 Convergys Full

New Enter Exit Trips IN Trips OUT Enter Exit Trips IN Trips OUT Total Build

Traffic 0.25% Dist. % Dist. % 20 99 Dist. % Dist. % 50 27 Site Trips Volumes

1 Arsenal Street/Massey Street
SR 135 137 0 0 0 0 0 137
ST 369 374 18% 4 0 18% 9 0 13 387
SL 266 2 271 19% 4 0 5% 3 0 6 277
WR 64 3 68 4% 0 4 4% 0 1 5 73
WT 348 17 369 10% 0 10 5% 0 1 11 380
WL 3 3 0 0 0 0 0 3
NR 16 16 0 0 0 0 0 16
NT 434 439 20% 0 20 9% 0 2 22 461
NL 215 218 11% 0 11 11% 0 3 14 232
ER 176 178 2% 0 0 16% 8 0 8 186
ET 372 6 383 15% 3 0 5% 3 0 6 389
EL 148 150 0 0 0 0 0 150

2/3 Arsenal Street/ Parking Lot & Gas station (Proposed Entrance)
SR 1 1 0 0 0 0 0 1
ST 0 0 0 0 0 0 0 0
SL 8 8 0 0 0 0 0 8
WR 28 28 0 0 0 0 0 28
WT 402 20 427 0 0 9% 0 2 2 429
WL 1 1 -1 10% 2 0 4% 2 0 4 4
NR 13 13 -13 18% 0 18 0 0 18 18
NT 0 0 0 0 0 0 0 0
NL 1 1 -1 14% 0 14 0 0 14 14
ER 2 2 -2 34% 7 0 10% 5 0 12 12
ET 622 8 638 0 0 0 0 0 638
EL 4 4 0 0 0 0 0 4

4 Sherman Street/ Commercial Lots Driveway/ Arsenal Street
SR 50 20 71 0 0 0 0 0 71
ST 37 15 52 0 0 0 0 0 52
SL 25 10 35 0 0 0 0 0 35
WR 7 2 9 0 0 0 0 0 9
WT 304 308 10% 2 0 4% 2 0 4 312
WL 0 0 0 0 0 0 0 0
NR 34 34 0 0 20% 0 5 5 39
NT 137 38 177 0 0 6% 0 2 2 179
NL 68 69 0 0 9% 0 2 2 71
ER 107 108 0 0 0 0 0 108
ET 559 566 18% 0 18 0 0 18 584
EL 29 8 37 0 0 0 0 0 37

5 Sherman Street/ Proposed Entrance
SR 0 0 0 0 0 0 0 0
ST 159 15 176 0 0 0 0 0 176
SL 0 0 0 0 0 0 0 0
WR 0 0 0 0 0 0 0 0
WT 0 0 0 0 0 0 0 0
WL 0 0 0 0 0 0 0 0
NR 0 0 0 0 0 0 0 0
NT 221 38 262 0 0 0 0 0 262
NL 0 0 9% 2 0 11% 6 0 7 7
ER 0 0 6% 0 6 5% 0 1 7 7
ET 0 0 0 0 0 0 0 0
EL 0 0 0 0 35% 0 9 9 9

Office Residential
LOCATION 
NUMBER

INTERSECTION 
DESCRIPTION

2021 
Bkgd Vol

Existing 
Volume

Adj Vol 
for 

Parking 
Redistr

7/11/2016



PROPOSED MERCY HEIGHTS DEVELOPMENT of FORMER MERCY HOSPITAL
CITY OF WATERTOWN, NEW YORK
PM PEAK

Num of yrs

 5
2016 Convergys Full

New Enter Exit Trips IN Trips OUT Enter Exit Trips IN Trips OUT Total Build

Traffic 0.25% Dist. % Dist. % 20 99 Dist. % Dist. % 50 27 Site Trips Volumes

Office Residential
LOCATION 
NUMBER

INTERSECTION 
DESCRIPTION

2021 
Bkgd Vol

Existing 
Volume

Adj Vol 
for 

Parking 
Redistr

6 Sherman Street/ Stone Street
SR 18 2 20 0 0 0 0 0 20
ST 141 13 156 6% 0 6 5% 0 1 7 163
SL 0 0 0 0 0 0 0 0
WR 65 11 77 3% 1 0 7% 4 0 4 81
WT 128 130 0 0 7% 4 0 4 134
WL 60 61 0 0 0 0 0 61
NR 0 0  0 0 0 0 0 0
NT 156 27 185 6% 1 0 4% 2 0 3 188
NL 94 95 0 0 4% 2 0 2 97
ER 0 0 0 0 0 0 0 0
ET 0 0 0 0 0 0 0 0
EL 0 0 0 0 0 0 0 0

7 Stone Street Proposed Entrance
SR 0 0 0 0 54% 0 15 15 15
ST 0 0 0 0 0 0 0 0
SL 0 0 0 0 0 0 0 0
WR 0 0 0 0 11% 6 0 6 6
WT 240 2 245 0 0 0 0 0 245
WL 0 0  0 0 0 0 0 0
NR 0 0 0 0 0 0 0 0
NT 0 0 0 0 0 0 0 0
NL 0 0 0 0 0 0 0 0
ER 0 0 0 0 0 0 0 0
ET 0 0 0 0 0 0 0 0
EL 0 0 0 0 0 0 0 0

8 South Massey Street/ Stone Street
SR 21 21 10% 0 10 0 0 10 31
ST 517 523 21% 0 21 0 0 21 544
SL #VALUE! 0 0 0 0 0 #VALUE!
WR 116 117 0 0 14% 0 4 4 121
WT 99 2 102 0 0 9% 0 2 2 104
WL 26 26 0 0 31% 0 8 8 34
NR #VALUE! 0 0 0 0 0 #VALUE!
NT 532 539 20% 4 0 24% 12 0 16 555
NL 223 226  0 0 0 0 0 226
ER 176 178 0 0 0 0 0 178
ET #VALUE! 0 0 0 0 0 #VALUE!
EL 5 5 7% 1 0 6% 3 0 4 9

9 South Massey Street/ Proposed South Entrance
SR 0 0 0 0 0 0 0 0
ST 538 545 9% 0 9 0 0 9 554
SL 0 0 0 0 29% 15 0 15 15
WR 0 0 0 0 6% 0 2 2 2
WT 0 0 0 0 0 0 0 0
WL 0 0 22% 0 22 0 0 22 22
NR 0 0 5% 1 0 30% 15 0 16 16
NT 653 661 22% 4 0 14% 0 4 8 669
NL 0 0  0 0 0 0 0 0
ER 0 0  0 0 0 0 0 0
ET 0 0 0 0 0 0 0 0
EL 0 0 0 0 0 0 0 0

10 South Massey Street/ Proposed North Entrance
SR 0 0 0 0 0 0 0 0
ST 538 545 0 0 29% 15 0 15 560
SL 0 0 20% 4 0 5% 3 0 7 7
WR 0 0 31% 0 31 0 0 31 31
WT 0 0 0 0 0 0 0 0
WL 0 0 9% 0 9 0 0 9 9
NR 0 0 22% 4 0 0 0 4 4
NT 653 661 0 0 20% 0 5 5 666
NL 0 0 0 0 0 0 0 0
ER 0 0 0 0 0 0 0 0
ET 0 0 0 0 0 0 0 0
EL 0 0 0 0 0 0 0 0

7/11/2016
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Level of Service: 

Criteria and Definitions 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



Level of Service Criteria 
Highway Capacity Manual 2010  

 

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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Level of Service Calculations: 

Full Development Conditions 
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