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Executive Summary 
The Children’s Hospital of Buffalo (CHOB) is proposed to be relocated from Bryant Street north 
of the Buffalo Niagara Medical Campus (BNMC) to 818 Ellicott Street, between High and 
Goodrich, on the north end of the BNMC.   
 
The proposed CHOB is undergoing review through a Draft Environmental Impact Statement 
(EIS).  The purpose of the EIS is to review the potential impacts of the proposed CHOB location, 
including impacts to traffic and parking on the BNMC.  This Traffic Impact Study (TIS) is being 
conducted for the DEIS to assess the potential impacts to parking and traffic as a result of the 
future operation of CHOB.   
 
Although CHOB, and its DEIS review, is focused on the individual project, the project is 
proximate to other significant pending and ongoing developments whose traffic impacts were 
previously studied in 2008 and 2010 (known collectively as the BNMC North End 
Developments).   Based on review of the previous TIS’s from 2008 and 2010, there is an overlap 
of study areas and construction timing between the previously assessed North End Developments 
and the proposed CHOB.   Because of this, it was deemed most appropriate and conservative to 
evaluate the potential additional impact of the CHOB cumulatively with the previously evaluated 
North End Developments. 
 
TIS History 
A traffic impact study (TIS) was conducted in October 2008 to evaluate the potential 
transportation effects from the construction of four facilities (Gates Vascular Institute, Skilled 
Nursing Facility, Multi-Modal Transportation Structure and Medical Office Building) within the 
Buffalo Niagara Medical Campus (BNMC) in the City of Buffalo.  In 2010, the Medical Office 
Building (MOB) was relocated from Ellicott Street to Main Street, between Goodrich and High 
Streets; and the Multi-Modal Transportation Structure (MMTS) increased in size from 1,600 to 
1,800 spaces and is to be built at the corner of High Street and Michigan Avenue.  As a result, the 
original TIS was revisited in 2010 to determine, what, if any impacts were associated with these 
changes.  Since 2010, there has also been an increase of parking supply to the MOB and MMTS 
which is included in this analysis.   
 
The changes from the 2008/2010 studies documented in this TIS are related to the addition of the 
CHOB and changes in parking supply at the MOB and MMTS. For this transportation analysis, 
all of these projects are assumed to be completed by 2013.   
 
Project Parameters 
In order to evaluate the impact of CHOB with the other developments in the area the following 
were established as evaluation criteria.  
 
Children’s Hospital of Buffalo 
The proposed CHOB is expected to be approximately 400,000 SF and include the relocation of 
the services of the existing hospital except for outpatient services.  The number of beds (200) and 
emergency bays (36) in the new location are expected to be the same as the existing hospital.  It is 
proposed to be located on the east side of the block surrounded by Goodrich Street, Ellicott 
Street, High Street and Washington Street.  The remainder of the parking spaces in surface lots 
KH-2/KH-2A will be lost as part of this development.   
 
The other projects that were assumed to completed as part of this TIS are : 

• Gates Vascular Institute (GVI); 
• Skilled Nursing Facility (SNF); 
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• Medical Office Building (MOB); 
• Relocations within the BNMC; 
• Closing of Goodrich Street; and 
• Multi-Modal Transportation Structure.   

 
These projects have not undergone significant changes since the last review.  However, the MOB 
increased the number of proposed parking spaces, as did the MMTS.  All other aspects of the 
pending and proposed projects stayed the same, including uses and square footage.   
 
The study area for the TIS includes all of the intersections and roadways within the campus as 
well as a number of surrounding intersections.  As required by the New York State Department of 
Transportation (NYSDOT), the study area includes all intersections anticipated to see an increase 
of 100 or more peak hour entering vehicles.  The study area includes 52 intersections and is 
generally bound by Main Street to the west, Best Street to the north, Michigan Avenue to the east 
and Tupper Street to the South.  South of Tupper Street the study area extends along Elm and 
North Oak streets to Swan Street. 
 
Existing Conditions 
The existing conditions analysis is based on traffic counts conducted in May, June and September 
of 2008.  Data collection focused on the peak travel periods from 7:00 to 10:00 a.m. and 3:00 to 
6:00 p.m.  Individual intersection peak volumes were used in the analysis.   
 
The intersections included in the study were analyzed using SYNCHRO 7 which is a computer 
program that implements the methods presented in the 2000 Highway Capacity Manual that 
describe traffic operations.  SYNCHRO was used to determine the Level of Service (LOS) and 
other measures of effectiveness at the intersections involved in this study. 
 
The LOS for signalized intersections is defined in terms of delay.  Delay is a measure of driver 
discomfort, frustration, fuel consumption, and lost travel time.  Specifically, LOS criteria are 
stated in terms of the control delay per vehicle for a 15 minute analysis period and range from 
“A” to “F”.  A LOS A is representative of a movement that is free flowing with minimal delay, 
while a LOS F generally represents long delays.  The LOS for un-signalized intersections is also 
defined in terms of control delay.  Un-signalized intersection LOS at or approaching “F” is 
obtained when insufficient gaps exist in the opposing traffic for turning vehicles to pass through 
safely.  In general, a LOS D or better is considered acceptable in urban environments. 
 
Each movement at every study intersection currently operates at an acceptable level of service 
(LOS D or better) except for the following: 
 
Existing AM 
• Elm Street & Swan Street:  LOS C (30.0) 

o Swan WB:  LOS E (58.2) 
• Main Street & Goodell Street:  LOS C (22.7) 

o Main NB:  LOS F (83.3) 
 
Existing PM 
• Michigan Avenue & Goodell Street:  LOS E (73.0) 

o Michigan SB:  LOS F (145.5) 
• Goodell Street & Washington Street:  LOS C (33.0) 

o Washington NB:  LOS F (84.0) 
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The BNMC parking demand is serviced through separate employer-owned facilities as well as 
public on- and off-street facilities.  Field data collection indicated that the peak parking 
occupancy occurred at 1:00 p.m.  Generally, parking occupancy at 85% is considered optimal. 
When occupancy levels are greater than 85%, parking is perceived as a problem.  The on-street 
parking in the North End Development area is under-utilized at 39%.  The off-street utilization is 
high at 78% for the area but not evenly distributed throughout the study area with some individual 
parking facilities at, or near capacity.  These high-occupancy percentages may point to a need for 
the reallocation of parking resources or additions to the parking supply. 
 
The study area is well served by transit including four bus routes and a rail line operated by the 
Niagara Frontier Transportation Authority (NFTA) and two shuttle buses operated by the 
University at Buffalo (UB) and BNMC.  There are over 30 bus stops within the campus and the 
Allen/Medical Campus Station is located at the intersection of Allen Street and Main Street on 
the western border of the BNMC boundary.   
 
No Build Scenario 
Based on the expected background growth in the area surrounding and including the BNMC, 
there are intersections that are expected to operate at a LOS E or worse.  The CHOB and other 
proposed developments are expected to be completed by 2013.  The background traffic conditions 
were estimated by applying a background growth rate of 1% per year and incorporating changes 
in traffic volume associated with two city projects:  the Allen Street extension from Main Street 
to Ellicott Street and the conversion of Ellicott Street to a two-way roadway from Goodell Street 
to North Street.   
 
Based on the 2013 no-build conditions analysis, each movement at every study intersection is 
expected to operate at an acceptable level of service (LOS D or better), except for:  
 
No-Build AM 
• Elm Street & Swan Street:  LOS D (44.9) 

o Swan WB:  LOS E (65.5) 
• Main Street & Goodell Street:  LOS C (25.9) 

o Main NB:  LOS F (100.9) 
No-Build PM 
• Michigan Avenue & Goodell Street:  LOS C (30.4) 

o Michigan SB:  LOS E (59.9) 
• Goodell Street & Washington Street:  LOS C (27.7) 

o Washington NB:  LOS E (65.9) 
 
Due to the redistribution of southbound traffic to Ellicott Street, the LOS for the southbound 
Michigan Avenue approach at Goodell Street during the PM peak hour improves to a LOS E with 
59.9 seconds of delay (85.6 second decrease in delay over existing conditions).  For the same 
reason, the northbound Washington Street approach at Goodell Street during the PM peak 
improves to a LOS E with 65.9 seconds of delay (18.1 second decrease in delay over existing 
conditions). 
 
Future Build Scenario 
The number of total person trips generated by CHOB cumulatively with the other projects was 
estimated using the Institute of Transportation Engineers (ITE) Trip Generation Manual 8th 
Edition.  This estimate was then adjusted for a 77% auto mode share which reflects a combination 
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of drive alone and carpool use.  This mode share is for the commute into the Buffalo Metro Area 
based on the 2000 Census data.  With an aggressive transportation demand management program, 
the BNMC is currently working towards increasing alternate mode use by an additional 15%.  For 
the purposes of this analysis, it is assumed that a 5% increase in mode share would be achieved 
by the time the CHOB is completed, as well as the other proposed developments.   
 
The total trips for each use during the AM and PM peak hours were reduced by 28% to reflect the 
above-referenced auto mode share.  The total new vehicle entering and exiting trips for all of the 
proposed developments are shown below: 
 

               AM Peak Hour                                         PM Peak Hour 
 Entering                Exiting                           Entering               Exiting 
         1050                     355                                  575                    1285 

 
Due to the expected parking deficit (as noted in Section 5.b.IV), the Future Build Scenario 
includes the mitigation of this demand by relocating employees to park at the Gates Circle Ramp 
north of the study area.  With this expected mitigation along with the additional reduction of trips 
due to an aggressive transportation demand management program, the results of the Future Build 
Scenario operations indicate that the addition of CHOB to the study area will not cause any 
additional adverse impacts to approaches or intersections beyond what was detailed in the 2010 
TIS  (Full detail of these intersections and delays are detailed in Section 5.a.iii.) 
 
The MOB, SNF and CMHC are expected to include on-site parking spaces and the proposed 
MMTS will add 2,025 spaces to the supply.  However, the GVI, MOB, SNF, CHOB and the 
proposed parking structure will be constructed on existing surface parking lots, negatively 
affecting the parking supply available in the study area.  In addition, the proposed projects will 
generate new parking demand.  Adding CHOB to the other projects evaluated in the 2010 TIS, 
created the following parking deficit:  
 

  Future Build  
Inc. in Demand 2802 
  
Change in Supply 1792 
Existing Surplus 350 
Net Supply 2139 
  
SURPLUS/(DEFICIT) (-660) 
Demand Accommodated Off-site 
(Gates Circle Ramp) 660 

SURPLUS/(DEFICIT) 0 

 
The cumulative impact of adding the CHOB to the other pending developments would result in a 
deficit of 660 spaces.  This deficit will be mitigated through the use of the available parking 
spaces at the Gates Circle Ramp north of the study area and is accounted for in the Future Build 
Scenario analysis. 
 
It is anticipated that the NFTA will continue to conduct internal system-side studies to determine 
if a different allocation of buses and routes might be needed and modify their system to address 
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changes in demand.   Future transit use will also be enhanced by the proposed extension of Allen 
Street and the potential for an underground gateway between the MOB and the light rail platform, 
providing improved access to the Allen-Hospital Station. 
 
Recommended Mitigation 
With the completion of the mitigation measures recommended in the 2010 TIS, the addition of 
the CHOB the following mitigation measures are recommended: 
 
• Support the BNMC in the development of an aggressive Transportation Demand 

Management Program to achieve the expected 5% reduction in vehicle trips by 2013 and the 
ultimate 15% reduction in the long-term; and   

• Relocate of up to 660 Kaleida employees to the Gates Circle Ramp. 
 
Since these mitigation measures were accounted for in the Future Build Scenario analysis, no 
additional mitigation measures are proposed based on the construction of the CHOB. 
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1) Introduction 
 
The Children’s Hospital of Buffalo (CHOB) is proposed to be relocated from Bryant 
Street north of the Buffalo Niagara Medical Campus (BNMC) to 818 Ellicott Street, 
between High and Goodrich, on the north end of the BNMC by Kaleida Health.   
 
The proposed CHOB is undergoing review through a Draft Environmental Impact 
Statement (DEIS).  The purpose of the EIS is to review the potential impacts of the 
proposed CHOB location, including impacts to traffic and parking on the BNMC.  
This Traffic Impact Study (TIS) is being conducted for the DEIS to assess the 
potential impacts to parking and traffic as a result of the future operation of CHOB.   
 
Although CHOB, and its DEIS review, is focused on the individual project, the 
project is proximate to other significant pending and ongoing developments whose 
traffic impacts were previously studied in 2008 and 2010 (known collectively as the 
BNMC North End Developments).   Based on review of the previous TIS’s from 
2008 and 2010, there is an overlap of study areas and construction timing between the 
previously assessed North End Developments and the proposed CHOB.   Because of 
this, it was deemed most appropriate and conservative to evaluate the potential 
additional impact of the CHOB cumulatively with the previously evaluated North 
End Developments. 

 
The North End Development includes over 1 million square feet of medical, 
educational, research and office space.  A generic environmental impact statement 
(GEIS) was submitted for the North End Development projects in 2008 and updated 
due to changes in the program in 2010.       
 
Separate from the North End Development GEIS and the CHOB DEIS, a 
Comprehensive Transportation Study was developed for the BNMC by the consultant 
team of Howard/Stein-Hudson Associates, Inc. and Walker Parking Consultants 
(HSH/Walker). The goal of this plan was to maintain a balance between growth and 
sustainability on the campus.  The plan addressed immediate parking and 
transportation needs and made long-term (2014 – 2024) recommendations to create a 
multi-modal transportation infrastructure for the campus.   



 

                          2 
    
 

2) Project Description 
This study is based on the construction of CHOB but, because of its proximity and 
development timeline relative to other ongoing developments previously reviewed, 
this TIS must take into account those projects that have been proposed or are under 
development in the immediately adjacent area.   
 
Children’s Hospital of Buffalo 
The proposed CHOB is expected to be approximately 400,000 SF and include the 
relocation of the services of the existing hospital except for outpatient services.  The 
number of beds and emergency bays in the new location (236) is expected to be the 
same as the existing hospital.  It is proposed to be located on the east side of the block 
surrounded by Goodrich Street, Ellicott Street, High Street and Washington Street.  
The remainder of the parking spaces in surface lots KH-2/KH-2A will be lost as part 
of this development.  
  
Assessing CHOB as an addition to the current conditions would not take into account 
the other developments that are proposed or under development in the North End 
area.  Therefore, is appropriate to evaluate CHOB cumulatively with the other 
development to provide a comprehensive assessment of the potential CHOB impacts 
relative to the known future conditions.  Brief descriptions of each of the other North 
End Development projects are as follows. It is to be noted that other than the CHOB 
and additional parking supply associated with the MOB and MMTS, all other North 
End Development projects and geometric changes from the 2008 TIS and 2010 
update remain the same.  
 
Other North End Developments Expected to be Completed by 2013 include: 
 

Medical Office Building (MOB) 
The MOB will be located on Main Street between High Street and Goodrich 
Street.  The building is expected to contain medical office space (355,000 SF), 
retail amenities (25,000 SF) and basement parking which is expected to provide 
360 parking spaces on-site. Access to the below-grade parking spaces will occur 
on High Street. The patient and visitor drop-off will also be on High Street and 
the loading will be on Goodrich Street.  The MOB, including the below-grade 
parking, shall be in compliance with all applicable codes and requirements, 
including provisions for handicapped accessibility, and will pursue a LEED Gold 
Rating, requiring marked preferred parking for low-emitting and fuel-efficiency 
vehicles for 5% of the total parking and marked preferred parking for carpools for 
5% of the total parking.  It is anticipated that one-third of the parking spaces in 
surface lots KH-2/KH-2A (103 spaces) will be lost as part of this development. 
 
Multi-Modal Transportation Structure (MMTS) 
The MMTS, which is currently under construction, is located on Michigan 
Avenue between High Street and Goodrich Street. The existing surface parking 
lots, KH-4/KH-4A (Site F from the 2008 study), that have 205 spaces will be 
displaced by the proposed 2,025 space structure, which will have two access  
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points on High Street and Goodrich Street.  The current plans for the structure  
indicate the Goodrich Street access will consist of 3 access lanes:  1 inbound, 1 
outbound and 1 bi-directional lane.  The High Street access is proposed to consist 
of 1 inbound and 1 outbound lane. 
 
Gates Vascular Institute (GVI) 
The GVI is located adjacent to Buffalo General Hospital (BGH) on the northeast 
corner of the intersection of Ellicott Street and Goodrich Street.  The GVI is 10 
stories in height and approximately 500,000 square feet of floor area.  It is being 
developed in conjunction with the closure of Millard Fillmore Gates Circle 
Hospital and to provide a state-of-the-art vascular center that will serve Western 
New York.  This building is currently under construction with portions now in 
operation. 
  
Skilled Nursing Facility (SNF) 
The SNF has replaced the existing Deaconess SNF and the beds at the Millard 
Fillmore Gates Circle Hospital.  The SNF is located on Michigan Street between 
North Street and High Street.  The 200,000 SF SNF has 300 beds.  The existing 
107 parking spaces on site were removed and 75 new spaces were provided.   
 
Relocations within the BNMC  
The former Community Mental Health Center (CMHC) (19,832 SF) resided at 80 
Goodrich Street in buildings that were outdated, in need of significant repair and 
did not meet the safety needs of consumers and staff.  As part of the 2008 study, 
the BNMC proposed to relocate the CMHC to a vacant structure at 1010 Main 
Street near Ellicott Street.  This relocation has occurred.  The proposed 
development totals 36,586 square feet.  36 parking spaces are available on-site. 
 
Kaleida also relocated staff and services from 100 High Street to 1026-1028 Main 
Street.  No increase in staff, visitor or patient traffic is associated with this 
relocation.  33 parking spaces are available on-site for these uses.  The buildings 
at 1026-1028 Main Street were vacant before this development. 

  
Geometric Changes – Closure of Goodrich Street 
The development of the GVI includes connecting to the current BGH.  As a result, 
Goodrich Street has been closed.  The closure resulted in a loss of 20 on-street 
parking spaces.   

 
For the purposes of this study, all of these projects will be completed by 2013.  
Revised Figure 1 in Appendix A shows the BNMC boundary, North End 
Development area and the proposed project locations. 
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3) Study Area 
 

The BNMC campus is generally bound by Main Street to the west, Best Street to the 
north, Michigan Avenue to the east and Tupper Street to the South.   
 
The study area, for this TIS analysis, includes all of the intersections and roadways 
identified in the 2008 study. As required by the New York State Department of 
Transportation (NYSDOT), the study area includes all intersections anticipated to see 
an increase of 100 or more peak hour entering vehicles.  The study area includes the 
following intersections: 
 
Main Street with: 

1) Best Street; 
2) North Street; 
3) Goodrich Street; 
4) High Street; 
5) Allen Street; 
6) Carlton Street; 
7) Virginia Street; and 
8) Goodell Street; 

Washington Street with: 
9) High Street; 
10) Carlton Street; 
11) Goodell Street; and 
12) Tupper Street; 

Ellicott Street with: 
13) Best Street; 
14) North Street; 
15) Goodrich Street; 
16) High Street; 
17) Carlton Street; 
18) Virginia Street; 
19) Oak Street; 
20) Goodell Street; and 
21) Tupper Street; 

Michigan Avenue with: 
22) Best Street; 
23) North Street; 
24) Goodrich Street; 
25) High Street; 
26) Carlton Street; 
27) Virginia Street; 
28) Goodell Street; 
29) Cherry Street; and 
30) Genesee Street; 

 

Elm Street with: 
31) Virginia Street; 
32) Carlton Street; 
33) Goodell Street; 
34) Tupper Street; 
35) Genesee Street; 
36) Sycamore Street; 
37) Broadway Street; 
38) William Street; 
39) Clinton Street; 
40) North Division Street; 
41) South Division Street; and 
42) Swan Street; 

North Oak Street with: 
43) Goodell Street; 
44) Tupper Street; 
45) Genesee Street; 
46) Sycamore Street; 
47) Broadway Street; 
48) William Street; 
49) Clinton Street; 
50) North Division Street; 
51) South Division Street; and 
52) Swan Street. 
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Information for the study area roadway and intersection characteristics were provided 
by HSH or field gathered by C&S and can be obtained from the 2008 study. 
 
Campus Access/External Distribution 
The external trip distribution from the 2008 study is utilized in this study and is 
presented in Figure 2. Trip distribution in the 2008 study is generally based on a zip 
code analysis of existing BNMC employees.  This analysis conducted as part of the 
HSH/Walker Study documented the distribution pattern in the following graphic.  The 
majority of vehicle trips are expected to arrive or depart from the east and north along 
NYS Route 33 (40%) or from the south (35%) from I-190 or NYS Route 5. 
 
Figure 2*:  External Distribution 

 
*from the 2008 study 
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4) Existing Transportation System Conditions 
 
The existing transportation system conditions used in this study are the same as those 
identified in the 2008 study. The following provides a summary of how the existing 
traffic conditions were obtained and analyzed in the 2008 study.  
 

a) Existing Traffic Conditions 
 

The traffic counts for the intersections within the BNMC were provided by HSH 
and collected by the Greater Buffalo Niagara Regional Transportation Council 
(GBNRTC) in May and June of 2008.  The intersections on Oak Street and Elm 
Street outside the campus were collected by C&S in September 2008.  Traffic 
counts were collected for each intersection by GBNTRC from 7:00 – 10:00AM, 
12:00 – 2:00 PM and 3:00 – 6:00 PM.  GBNRTC provided HSH with the 
individual peak hour volumes for each intersection.  The peak hour volumes were 
generally between 7:30 – 8:30 AM and 4:00 – 5:00 PM, therefore the additional 
counts were collected from 7:00 – 9:00 AM and 4:00 – 6:00 PM.  Existing 
intersection data are shown in Figures 3 and 4 in Appendix A of the 2008 study. 
Appendix C of the 2008 study provides the additional traffic count data collected 
by C&S.  

 
Signal timing and phasing information was provided by GBNRTC and updated by 
HSH.  Supplemental information was collected by C&S through field 
investigations and through a data request to the NYSDOT.  The City of Buffalo, 
GBNRTC and NYSDOT verified that no changes to the signal timing and phasing 
operations have changed in the study area since the 2010 update.   

 
b) Existing Traffic Operations 
 

The intersections included in the study were analyzed using SYNCHRO 7 which 
is a computer program that implements the methods presented in the 2000 
Highway Capacity Manual that describe traffic operations.  SYNCHRO was used 
to determine the Level of Service (LOS) and other measures of effectiveness at 
the intersections involved in this study. 

 
The LOS for signalized intersections is defined in terms of delay.  Delay is a 
measure of driver discomfort, frustration, fuel consumption, and lost travel time.  
Specifically, LOS criteria are stated in terms of the control delay per vehicle for a 
15 minute analysis period and range from “A” to “F”.  A LOS A is representative 
of a movement that is free flowing with minimal delay, while a LOS F generally 
represents long delays.   

 
The LOS for un-signalized intersections is also defined in terms of control delay.  
Un-signalized intersection LOS at or approaching “F” is obtained when 
insufficient gaps exist in the opposing traffic for turning vehicles to pass through 
safely.   
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The definition of LOS, as contained in the 2000 Highway Capacity Manual, and 
factors upon which intersection capacity and delay are dependant, are provided in 
Appendix D of the 2008 study.  In general, a LOS D or better is considered 
acceptable in urban environments. 
 
The original SYNCHRO model was developed by GBNRTC and updated by 
HSH based on site visits.  C&S incorporated the additional intersection data with 
signal timing and phasing information provided by the NYSDOT for Goodell 
Street, Tupper Street, Oak Street and Elm Street.  The LOS, delay in seconds, 
volume/capacity (v/c) ratio and 95th percentile queues for each approach of each 
study intersection are shown in Tables 1 and 2 of the 2008 study. 
   
As summarized in the 2008 study, each movement at every study intersection 
currently operates at an acceptable level of service (LOS D or better) except for 
the following: 

 
Existing AM 

• Elm Street & Swan Street:  LOS C (30.0) 
o Swan WB:  LOS E (58.2) 

• Main Street & Goodell Street:  LOS C (22.7) 
o Main NB:  LOS F (83.3) 

 
Existing PM 

• Michigan Avenue & Goodell Street:  LOS E (73.0) 
o Michigan SB:  LOS F (145.5) 

• Goodell Street & Washington Street:  LOS C (33.0) 
o Washington NB:  LOS F (84.0) 

 
These delays are mainly due to high opposing volumes on the arterial roadways 
(Elm Street and Goodell Street) which limit the amount of green time 
programmed for the side streets.  The exception is at the intersection of Michigan 
Avenue and Goodell Street in the PM peak hour where there is more traffic 
traveling southbound on Michigan Avenue than westbound on Goodell Street, but 
the Goodell Street movement has 30 seconds more green time.  On Main Street 
and Washington Street, there are also high turning volumes that share a lane with 
through volumes that cause high delays.   

 
While LOS results indicate minimal capacity issues in the study area, some of the 
queue results may be indicative of poor operations.  For example, the intersections 
along Michigan Avenue appear to be operating at acceptable levels but queue 
lengths for the through movements are noted as being over 400 feet long.  If 
queue lengths are longer than the segment length associated with that movement, 
queues are spilling back into adjacent intersections affecting operations at those 
locations.  Field observations by C&S along Michigan Avenue at the intersection 
of Goodell Street during the PM peak period noted that queues reached 
approximately 150 feet but cleared during each cycle of the signal. 
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The existing conditions SYNCHRO reports are presented in Appendix D of the 
2008 study. 

 
c) Parking Supply and Demand 

 
The BNMC parking demand is serviced through separate employer owned 
facilities as well as public on- and off-street facilities.  On- and off-street parking 
supply and demand data was collected by Walker Parking Consultants in July 
2008 and documented in the Draft Report: Existing Parking Conditions Technical 
Memorandum, dated August 2008.  Figure 3 below shows the North End 
Development area boundary, the existing parking facility locations with key 
numbers and block numbers for referencing on-street parking. 

 
Figure 3*:  Existing Parking Facilities 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*from the 2008 study 

 
Tables 3 and 4 of the 2008 study, display the current parking supply and demand 
information for the parking facilities in the North End Development area.  Parking 
demand is determined from occupancy counts conducted at typically busy times. 
Walker counted the number of parked cars on-street and off-street at 9:00 a.m., 
1:00 p.m., and 5:00 p.m. on Tuesday, July 8, 2008. The results of the occupancy 
counts are summarized in the following tables.  The peak parking occupancy 
occurred at 1:00 p.m.  Generally, parking occupancy at 85% is considered 
optimal. When occupancy levels are greater than 85%, parking is perceived as a 
problem.  
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Table 3*:  On-Street Parking Supply & Demand 

BLOCK 

BLOCK FACE EXISTING SUPPLY & DEMAND 

NORTH EAST SOUTH WEST CAPACITY 
MAX 

DEMAND 
UTILIZATION 

RATE 
2 NORTH ELLICOTT GOODRICH MAIN 48 8 17% 
3 NORTH MICHIGAN GOODRICH ELLICOTT 32 16 50% 
4 NORTH MAPLE HIGH MICHIGAN 33 4 12% 
5 GOODRICH ELLICOTT HIGH MAIN 3 0 0% 
6 GOODRICH MICHIGAN HIGH ELLICOTT 35 22 63% 
7 HIGH WASHINGTON CARLTON MAIN 54 17 31% 
8 HIGH ELLICOTT CARLTON WASHINGTON 26 14 54% 
9 HIGH OAK CARLTON ELLICOTT 0 0 0% 

10 HIGH MICHIGAN CARLTON OAK 20 18 90% 
        TOTALS 251 99 39% 

*from the 2008 study 
 
Table 4*:  Off-Street Parking Supply & Demand 

LOT 
KEY FACILITY OWNER CAPACITY 

MAX 
DEMAND 

UTILIZATION 
RATE 

COB-1 CITY OF BUFFALO 880 489 56% 
KH-2 KALEIDA HEALTH 266 221 83% 

KH-2A KALEIDA HEALTH 46 18 39% 
KH-5 KALEIDA HEALTH 60 71 118% 

KH-6A KALEIDA HEALTH 313 332 106% 
KH-6B KALEIDA HEALTH 161 157 98% 
KH-4 KALEIDA HEALTH 176 281 160% 

KH-4A KALEIDA HEALTH 29 20 69% 
BMG-2 BUFFALO MEDICAL GROUP 107 63 59% 
MC-3   BNMC 63 25 40% 
KH-1 KALEIDA HEALTH/LHI 80 55 69% 

BMG-1 BNMC/BUFFALO MEDICAL GROUP 207 134 65% 
RP-6 ROSWELL PARK CANCER INSTITUTE 42 22 52% 
RP-7 ROSWELL PARK CANCER INSTITUTE 9 6 67% 

  TOTALS 2439 1894 78% 
*from the 2008 study 
Note:  The 160% utilization rate indicated for lot KH-4 is due to a valet service and the double/triple 

stacking of vehicles in the parking lot. 
 

The on-street parking is under-utilized at 39%.  The off-street utilization is high at 
78% for the area but not evenly distributed throughout the study area.    Grey 
shading in the tables identifies locations where parking occupancy exceeds 85% 
and is considered to be at capacity. 
 
The Walker report documents that “Buffalo Niagara Medical Campus as a whole 
currently operates with an occupancy of 80%; however, several select lots 
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demonstrate occupancy of over 100%. These high-occupancy percentages may 
point to a need for the reallocation of parking resources or additions to the parking 
supply.”  

 
d) Public Transportation 

 
The BNMC is currently serviced by four bus routes and a rail line operated by the 
Niagara Frontier Transportation Authority (NFTA) and a shuttle bus operated by 
the University at Buffalo (UB).  There are over 30 bus stops within the campus 
and the Allen/Medical Campus Station is located at the intersection of Allen 
Street and Main Street on the western border of the BNMC boundary.   
 
Since 2008, the University at Buffalo has merged the Blue and Orange Line 
shuttles to connect the Downtown and South Campuses more efficiently and the 
BNMC has started the Ride the Wave shuttle that travels along Ellicott and 
Washington Streets.   
 

e) Pedestrian Conditions 
 

HSH obtained pedestrian counts at intersections within BNMC during the peak 
periods.  It was noted that very few students or staff enter the campus as 
pedestrians, although sidewalks are available along all roadways.  The most 
significant pedestrian volumes were observed crossing the north approach on 
Ellicott Street at High Street and crossing both approaches on Carlton Street at 
Elm Street.  
 
Based on the SYNCHRO models provided by GBNRTC, there are no separate 
pedestrian phases at the signalized intersections in the study area.  The existing 
pedestrian volumes were not included in the models and the pedestrian walk time 
and flash don’t walk time were set at the defaults, 5 seconds and 11 seconds, 
respectively. 
 
The AM and PM peak hour pedestrian counts are shown in Figures 6 and 7 in 
Appendix A of the 2008 study. 
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5) Evaluation of Long-Term (Design Year) Impacts 
 

a) No-Build Scenario 
 

The No-build scenario used in this study is the same as that used in the 2008 study 
and 2010 update. The following provides a summary of how the No-build traffic 
conditions were analyzed in the 2008 study.  
 
The proposed developments are expected to be completed by 2013 except CHOB 
which is expected to be operational in 2014.  For the purposes of this study, it was 
assumed all developments would be operational in 2013.  Based on past traffic 
volume information collected on nearby New York State highways (see Appendix 
E of the 2008 study), a compounded growth rate of 1.0% per year was applied to 
the existing traffic volumes to derive 2013 background volumes that account for 
any unknown development that may occur in the area in the next 5 years.  Since 
the majority of development in this area is associated with the BNMC, this 
background growth would account for growth in areas adjacent to the campus that 
would affect the study intersections.   
 
The City of Buffalo is expected to complete two projects before 2013 within 
campus boundaries:  the Allen Street extension from Main Street to Ellicott Street 
and the conversion of Ellicott Street to a two-way roadway from Goodell Street to 
North Street.   
 
The BNMC Master Plan created in 2003 recommended that Allen Street be 
extended past Main Street to Ellicott Street in order to “foster east to west 
connectivity through the BNMC”.  This extension creates a four-leg, four-
approach intersection at Washington Street and a three-leg, three-approach 
intersection at Ellicott Street.  For the purposes of this TIS, it is assumed that the 
intersection of Allen Street and Washington Street will be all-way stop controlled 
and that there will be a stop sign for the Allen Street approach at its intersection 
with Ellicott Street.  Traffic was redistributed onto the Allen Street extension 
from adjacent roadways based on existing traffic patterns. 
 
The Master Plan also recommended that Ellicott Street be converted to a two-way 
roadway to provide another southbound route from the campus.  Based on 
information from the City of Buffalo, Ellicott Street will consist of one travel lane 
for each direction with parking lanes on both sides of the street, with no known 
changes to parking restrictions at this time.  All existing signals along Ellicott 
Street will be modified to accommodate this change, but no new signals are 
expected at this time.  For the purposes of this study, approximately 25% of the 
existing southbound traffic using Michigan Avenue and Washington Street during 
the AM and PM peak hours was redistributed to southbound Ellicott Street.  The 
northbound traffic on Ellicott Street was not adjusted. 
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The 2013 AM and PM peak hour no-build scenario volumes are shown on Figures 
8 and 9 in Appendix A of the 2008 study.  
 
A no-build scenario SYNCHRO model was created for each peak period in order 
to determine the effects of the background growth and Allen Street/Ellicott Street 
changes on the operations of study intersections.  The LOS, delay in seconds, 
volume/capacity (v/c) ratio and 95th percentile queues for each approach of each 
study intersection for the no-build scenario are shown in Tables 7 and 8 of the 
2008 study. 
 
Based on the 2013 no-build conditions analysis, each movement at every study 
intersection is expected to operate at an acceptable level of service (LOS D or 
better) except for the movements previously noted in the existing conditions 
analysis: 
 
No-Build AM 

• Elm Street & Swan Street:  LOS D (44.9) 
o Swan WB:  LOS E (65.5) 

• Main Street & Goodell Street:  LOS C (25.9) 
o Main NB:  LOS F (100.9) 

 
No-Build PM 

• Michigan Avenue & Goodell Street:  LOS C (30.4) 
o Michigan SB:  LOS E (59.9) 

• Goodell Street & Washington Street:  LOS C (27.7) 
o Washington NB:  LOS E (65.9) 

 
Due to the redistribution of southbound traffic to Ellicott Street, the LOS for the 
southbound Michigan Avenue approach at Goodell Street during the PM peak 
hour improves to a LOS E with 59.9 seconds of delay (85.6 second decrease in 
delay over existing conditions).  For the same reason, the northbound Washington 
Street approach at Goodell Street during the PM peak improves to a LOS E with 
65.9 seconds of delay (18.1 second decrease in delay over existing conditions). 
 
The no-build scenario SYNCHRO reports are included in Appendix D of the 2008 
study.   
 

b) Future Build Scenario 
 

i) Trip Generation 
 

The trip generation in this study assesses the addition of the 400,000 square 
foot, 200 beds and 36 emergency bays at CHOB to projects that were 
previously evaluated in the 2010 TIS.  The trip generation in this study is 
therefore, a cumulative evaluation of the CHOB and the other projects, and is 
not based on any one project. 
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It is expected that the number of beds from the existing hospital to the 
proposed site will not change.  Therefore, the trip generation for the proposed 
site will be based on the number of expected beds in the new building. 
 
Using the latest version of the Institute of Transportation Engineers (ITE) Trip 
Generation Manual 8th Edition, the number of total person trips generated by 
each uses for all of the Projects assessed was estimated (the ITE Trip 
Generation Manual, 7th edition was used in the 2008 study). Revised Table 9 
below shows the breakdown of the developments (including the addition of 
CHOB traffic) and the corresponding ITE land use. Grey shading in the table 
identifies the changes from the previous 2010 MOB analysis. 
 

Revised Table 9:  Proposed Project Breakdown 
Project Land Use ITE Land Use Units 

GVI 

GVI Clinical Care Hospital (610) 250.5 KSF 
UB/Jabobs Institute Research R&D Center (760) 160 KSF 

UB Clinical Research Clinical Office Medical/Dental OB (720) 15 KSF 
UB Incubator General Office General Office (710) 40 KSF 

BGH - Relocated from Gates Clinical Care Hospital (610) 50 Beds 

Subtotal 465.5 KSF 
50 Beds 

Emergency Department (Removed) Clinical Care Hospital (610) 10.4 KSF 
Cardiac Arrest (Removed) Clinical Care Hospital (610) 17 KSF 

GVI Total 438.1 KSF 
50 Beds 

Medical Office Bldg Outpatient Medical/Dental OB (720) 355 KSF 
Retail Shopping Center (820) 25 KSF 

MOB Total 380 KSF 
Children's Hospital of Buffalo Clinical Care Hospital (610) 236 Beds 

CHOB Total 236 Beds 
Kaleida Skilled Nursing Facility Nursing Home Nursing Home (620) 200 KSF 

SNF Total 200 KSF 
CMHC Outpatient Medical/Dental OB (720) 16.8 KSF** 

CMHC Total 16.8 KSF** 

GRAND TOTAL 
1034.9 KSF 

286 Beds 
**  Square footage of the CMHC shown is the difference between the previous and existing facility.  The other 
relocations on campus are not shown since there is not expected to be a change in generated trips due to relocation. 

 
The mode share information from the 2000 Census Transportation Planning 
Package (CTPP) was compared for the Buffalo Metro Area and the BNMC.  
The table below shows that comparison: 
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Table 10*:  Mode Share Comparison 

  

BUFFALO 
METRO 
AREA 

BNMC 
AREA 

Drive Alone 77% 66% 
Carpool   9% 
Transit 11% 21% 
Walk/Bike/Other 5% 4% 

* From the 2008 study 
 
Due to the age of the data (2000 Census), the more conservative percentages 
associated with the Buffalo Metro Area were used for the purposes of this 
study.  This is consistent with the parking analysis conducted as part of the 
HSH/Walker study. 
 
Since the most recent 2010 TIS, the BNMC has begun progressing a number 
of aggressive transportation demand management (TDM) programs to 
increase the mode share percentage for the campus to help reduce vehicular 
demands.  Anticipated programs include: 

 
• Establish Transportation Management Association 
• Introduce parking pricing management 
• Provide campus shuttle system 
• Provide discounted Metro Rail and Bus passes 
• Establish Metro Express Bus 
• Establish Buffalo CarShare and bicycle sharing programs 
• Provide guaranteed ride home 
• Establish BNMC Community Transportation Program 
• Establish TDM toolkit and incentives program 

 
With these programs, the BNMC is working towards increasing alternate 
mode use by an additional 15%.  For the purposes of this analysis, it is 
assumed that a 5% increase in mode share would be achieved by the time the 
North End Development projects are completed.   
 
The total trips for each use during the AM and PM peak hours were reduced 
by 28% to reflect the above-referenced expectations in future mode share.  
The total new vehicle entering and exiting trips for all of the proposed 
developments are shown below: 
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Revised Table 11:  Trip Generation 

Project Land Use ITE Land Use 

AM PEAK HOUR PM PEAK HOUR 

TOTAL 
TRIPS 

VEHICLE 
TRIPS 

TOTAL 
TRIPS 

VEHICLE 
TRIPS 

GVI 

GVI Clinical Care Hospital (610) 350 252 382 275 
UB/Jabobs Institute Research R&D Center (760) 199 143 191 137 

UB Clinical Research Clinical Office 
Medical/Dental OB 

(720) 35 25 52 37 
UB Incubator General Office General Office (710) 90 65 124 89 

BGH - Relocated from Gates Clinical Care Hospital (610) 57 41 66 47 
Emergency Department 

(Removed) Clinical Care Hospital (610) -12 -8 -12 -9 
Cardiac Arrest (Removed) Clinical Care Hospital (610) -19 -14 -19 -14 

Medical Office Bldg Outpatient 
Medical/Dental OB 

(720) 817 588 1228 884 
Retail Shopping Center (820) 6 12 23 45 

Children's Hospital of Buffalo Clinical Care Hospital (610) 269 194 309 223 
Kaleida Skilled Nursing Facility Nursing Home Nursing Home (620) 110 79 148 107 

CMHC Outpatient 
Medical/Dental OB 

(720) 39 28 58 42 

GRAND TOTAL 1941 1405 2550 1865 

*  Trips associated with support retail in MOB were reduced by 75% to account for internal capture. 
Grey shading indicates change from 2008 TIS and 2010 updated study 

     
       AM Peak Hour                                         PM Peak Hour 
 Entering                Exiting                           Entering               Exiting 
         1050                        355                                 575                     1285 
 
The detailed breakdown of the estimated new trip calculations for each 
proposed development is shown in Appendix F. 

 
ii) Internal Trip Distribution 

 
The addition of the CHOB and the previously assessed projects will 
cumulatively result in a parking deficit of approximately 660 spaces daily as 
explained in section 5.b.iv.  It is expected that this deficit will be mitigated 
through using available spaces at the Gates Circle Ramp and providing a 
shuttle for employees.  The Gates Circle Ramp has available space since it 
serves the Millard Fillmore Gates Hospital which is relocating to the BNMC 
as part of the North End Development.   
 
Typically, 30% of the trips generated daily will arrive during the AM peak 
hour.  Therefore, it is assumed that 30% of the 660 people that will park at the 
Gates Circle Ramp throughout the day will arrive during the AM peak hour – 
approximately 200 vehicles.  These 200 trips were then subtracted from the 
arriving trips generated by the assessed projects during the AM peak hour 
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because they will never enter the study area.  In the same regard, 200 trips 
were removed from the exiting trips during the PM peak hour analysis. 
  
The 2,025 space Multi-Modal Transportation Structure (MMTS) is located on 
Michigan Avenue between Goodrich Street and High Street.  The MMTS has 
two access points on High Street and Goodrich Street. The internal trip 
distribution for the Future Build Scenario in this study matches that of Future 
Scenario #2 in the 2008 study and 2010 update except for the changes 
associated with the number of spaces available at the MOB and the use of the 
Gates Hospital parking garage: 
 

• The proposed MOB is expected to have 360 on-site parking spaces  
thus, these trips will be distributed to the parking that will be located 
under the MOB site access on High Street and the remainder will be 
distributed to the MMTS; and    

• The trips distributed to the MMTS are distributed to the two access 
points based on the more direct route assumed from the external 
distribution patterns except for the trips from the south on Michigan 
Avenue; it is assumed that traffic traveling to and from this direction to 
the MMTS would be split among between High Street and Goodrich 
Street; while most drivers would choose the closest access point to the 
MMTS, with the high volumes, it is assumed that drivers would learn 
to distribute themselves to reduce delays. 
 

Consistent with previous studies, other distribution assumptions for this study 
are as described below: 

 
• The full build-out of the proposed developments, as well as, the 

closure of Goodrich Street from Ellicott Street to Michigan Avenue is 
included; there are a number of curb cuts along this segment of 
Goodrich Street that serve parking areas, emergency vehicles and 
loading docks; for the purposes of this study, it is assumed that the east 
end of Goodrich Street will remain open to provide access for loading 
docks and emergency vehicles and for the MMTS and remaining 
surface lots;   

• Due to the relocations within the BNMC including the CMHC, from 
Goodrich Street to Main Street, the current trips associated with these 
facilities will be redistributed to Main Street; it is assumed that the 
access to the proposed parking at 1010 and 1026-1028 Main Street 
will be across from Goodrich Street on Main Street; the trips 
associated with the increase in the CMHC will be distributed towards 
the MMTS;   

• The proposed SNF has 75 on-site parking spaces; therefore, 75 trips 
will be distributed to the assumed parking lot access across from the 
existing Goodrich Street on Michigan Avenue; the remaining trips will 
be distributed towards the MMTS; and   
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• All of the estimated trips generated by the proposed GVI will be 
distributed to the MMTS.   

 
The new trips were distributed throughout the study area based on the external 
distribution in Figure 2 (as approved in the 2008 study).  The project trips for 
the future AM and PM peak hours are shown in the Revised Figures 16 and 
17, respectively. The total future trips are shown in the Revised Figures 20 
and 21, respectively, in Appendix A.  These total future trips in the study area 
are less than those noted in the TIS updated in 2010 due to the increased TDM 
reduction in trips and the removal of trips to the Gates Circle Ramp. 

 
iii) Future Build Scenario Operations 

 
The build scenario traffic volumes were calculated by adding the project trips 
from the CHOB and other projects to the no-build traffic volumes.   
SYNCHRO models were created to determine the impact of the additional 
project trips and redistribution of traffic on the study area intersections.  For 
these models, no geometric changes or signal timing/phasing adjustments 
were made except for the changes due to the closure of Goodrich Street as 
described in Section 5.b.ii.  The LOS, delay in seconds, volume/capacity (v/c) 
ratio and 95th percentile queues for each approach of each study intersection 
for the future scenario are shown in the Revised Tables 14 and 15.  A 
comparison of operations for each condition (existing, no-build, future build) 
is included in Appendix D. 
 
The grey shading indicates a movement or intersection that is expected to 
operate at a LOS E or worse. 
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Revised Table 14:  Future Build Operations Summary – AM Peak Hour 

Future Build Operations Summary:  AM Peak Hour - Signalized Intersections 

Intersection LOS 
Delay 

(Seconds) 
v/c 

Ratio 

95th 
Percentile 

Queue (feet) 
Main Street/Best Street B 16.3     

Best EB left/thru/right C 30.2 0.64 155 
Best WB left/thru/right C 31.4 0.66 163 
Main NB left/thru | thru | thru/right B 17.1 0.31 97 
Main SB left/thru | thru | thru/right A 4.6 0.20 57 

Main Street/North Street B 14.6     
North EB left/thru/right C 26.1 0.67 178 
North WB left/thru/right C 21.8 0.44 117 
Main NB left/thru | thru | thru/right A 5.7 0.22 60 
Main SB left/thru | thru | thru/right B 12.4 0.35 110 

Main Street/High Street A 6.0     
High WB left/right B 16.1 0.48 66 
Main NB thru | thru | thru/right A 6.8 0.22 66 
Main SB left/thru | thru | thru A 2.4 0.18 29 

Main Street/Allen Street B 12.9     
Allen EB left/thru/right A 9.3 0.33 93 
Allen WB left/thru/right A 9.4 0.05 23 
Main NB left/thru | thru | thru/right B 14.3 0.15 50 
Main SB left/thru | thru | thru/right B 14.4 0.26 78 

Main Street/Virginia Street A 4.9     
Virginia EB left/thru/right B 19.8 0.34 45 
Virginia WB left/thru/right B 16.0 0.09 18 
Main NB left/thru | thru | thru/right A 2.5 0.09 21 
Main SB left/thru | thru | thru/right A 2.1 0.09 16 

Main Street/Goodell Street C 25.9     
Goodell WB left/thru | thru | thru A 5.8 0.50 89 
Goodell WB right A 5.6 0.24 47 
Main NB left/thru F 100.9 1.08 #405 
Main SB soft right I soft right C 28.4 0.52 138 
Main SB right A 6.5 0.22 15 

Washington Street/Goodell Street A 5.6     
Goodell WB left/thru | thru | thru | thru/right A 1.6 0.34 13 
Washington NB left/thru B 17.1 0.51 201 
Washington SB thru B 19.9 0.21 80 
Washington SB right A 7.0 0.07 7 

Washington Street/Tupper Street B 11.8     
Tupper EB left/thru | thru | thru/right A 0.3 0.22 0 
Washington NB thru C 20.4 0.26 93 
Washington NB right A 6.3 0.09 23 
Washington SB left C 26.8 0.28 70 
Washington SB thru C 28.5 0.44 149 
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Future Build Operations Summary:  AM Peak Hour - Signalized Intersections, continued 

Intersection     
Ellicott Street/Best Street A 7.0     

Best EB left/thru A 8.0 0.19 43 
Best WB thru/right A 7.0 0.23 46 
Ellicott NB left/thru I thru/right A 5.6 0.07 14 

Ellicott Street/High Street B 15.3     
High EB left/thru/right B 12.9 0.39 108 
High WB left/thru/right B 14.6 0.43 119 
Ellicott NB left/thru/right B 18.1 0.75 #306 
Ellicott SB left/thru/right A 6.2 0.10 30 

Ellicott Street/Goodell Street B 16.8     
Goodell WB left/thru | thru | thru | thru/right B 16.6 0.73 261 
Ellicott NB left/thru B 16.7 0.49 99 
Ellicott SB thru/left C 20.0 0.28 105 

Ellicott Street/Tupper Street B 12.4     
Tupper EB left/thru | thru | thru/right A 7.0 0.31 60 
Ellicott NB thru/right I right C 24.2 0.50 192 
Ellicott NB right A 5.6 0.13 13 
Ellicott SB left/thru I thru B 19.0 0.47 44 

Elm Street/Tupper Street C 26.1     
Tupper EB thru | thru A 2.8 0.24 25 
Elm NB thru I thru/right D 41.4 0.88 #308 

Elm Street/Genesee Street C 23.0     
Genesee EB left/thru | thru D 36.1 0.27 88 
Genesee WB thru | thru/right C 31.8 0.19 71 
Elm NB left/thru I thru I thru C 23.0 0.68 689 
Elm NB right A 3.9 0.18 m55 

Elm Street/Sycamore Street A 6.0     
Sycamore EB left/thru D 39.3 0.29 105 
Sycamore WB thru/right D 38.0 0.34 135 
Elm NB left/thru I thru I thru/right A 3.0 0.69 71 

Elm Street/Broadway Street A 7.0     
Broadway EB left/thru | thru C 33.4 0.18 61 
Broadway WB thru | thru/right C 34.1 0.33 123 
Elm NB left/thru I thru I thru/right A 2.9 0.77 54 

Elm Street/William Street A 6.5     
William EB left/thru | thru D 35.4 0.10 40 
William WB thru | thru/right D 37.5 0.35 120 
Elm NB left/thru I thru I thru/right A 2.9 0.78 32 

Elm Street/Clinton Street A 6.3     
Clinton EB left/thru D 35.3 0.34 124 
Clinton WB thru/right D 35.7 0.42 145 
Elm NB left/thru I thru I thru/right A 2.6 0.81 26 

Elm Street/North Division Street B 12.2     
North Division WB thru I thru/right C 33.4 0.22 83 
Elm NB left/thru I thru I thru B 11.1 0.91 256 
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Future Build Operations Summary:  AM Peak Hour - Signalized Intersections, continued 

Intersection     
Elm Street/South Division Street C 34.6     

South Division EB left D 46.6 0.48 165 
South Division EB left/thru I thru D 43.6 0.48 146 
Elm NB thru I thru I thru/right C 33.3 0.87 m24 

Elm Street/Swan Street E 66.4     
Swan WB thru/right E 65.5 0.91 297 
Elm NB left  A 5.5 0.50 111 
Elm NB left/thru I thru I thru/right E 75.8 1.11 #1049 

Oak Street/Goodell Street B 14.2     
Goodell WB left/thru | thru | thru | thru/right B 13.8 0.77 347 
Oak SB thru/right C 22.9 0.26 105 

Oak Street/Tupper Street A 7.4     
Tupper EB thru | thru A 3.5 0.23 23 
Tupper EB right A 0.6 0.16 0 
Oak SB left/thru I thru C 21.2 0.24 70 

Oak Street/Genesee Street B 11.0     
Genesee EB thru | thru/right C 22.7 0.18 52 
Genesee WB left/thru | thru C 28.4 0.46 116 
Oak SB left/thru I thru I thru A 9.0 0.65 239 
Oak SB right A 3.1 0.34 57 

Oak Street/Sycamore Street A 9.2     
Sycamore EB thru/right C 25.2 0.28 92 
Sycamore WB left/thru C 33.9 0.60 186 
Oak SB left/thru I thru I thru/right A 6.1 0.76 45 

Oak Street/Broadway Street B 11.0     
Broadway EB thru I thru/right B 18.1 0.07 31 
Broadway WB left/thru | thru C 20.8 0.34 106 
Oak SB left/thru I thru I thru/right A 9.3 0.88 105 

Oak Street/William Street A 5.7     
William EB thru I thru/right B 18.4 0.05 20 
William WB left/thru I thru C 25.5 0.38 105 
Oak SB left/thru I thru I thru/right A 2.5 0.67 19 

Oak Street/Clinton Street A 5.1     
Clinton EB thru/right B 18.0 0.21 82 
Clinton WB left/thru B 20.0 0.27 105 
Oak SB left/thru I thru I thru/right A 3.2 0.76 13 

Oak Street/North Division Street A 5.8     
North Division WB left/thru I thru I thru B 17.9 0.27 86 
Oak SB thru I thru I thru/right A 2.5 0.68 22 

Oak Street/South Division Street A 4.1     
South Division EB thru I thru I thru B 17.2 0.13 45 
South Division EB right A 9.9 0.14 41 
Oak SB left/thru I thru I thru I thru A 1.7 0.42 13 
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Future Build Operations Summary:  AM Peak Hour - Signalized Intersections, continued 

Intersection LOS 
Delay 

(Seconds) 
v/c 

Ratio 

95th 
Percentile 

Queue (feet) 
Oak Street/Swan Street B 11.5     

Swan EB right I right A 4.5 0.03 9 
Swan WB left B 10.4 0.12 46 
Swan WB thru I thru B 17.1 0.47 178 
Oak SB thru I thru I thru I thru/right A 8.7 0.47 76 

Michigan Avenue/Best Street B 11.7     
Best EB left/thru/right B 14.9 0.40 117 
Best WB left/thru/right B 15.1 0.32 96 
Michigan NB left/thru/right A 7.5 0.19 55 
Michigan SB left/thru/right A 8.6 0.29 87 

Michigan Avenue/North Street C 26.4     
North EB left/thru/right B 16.8 0.26 67 
North WB left/thru/right E 65.1 0.95 #298 
Michigan NB left/thru A 4.5 0.15 40 
Michigan NB right A 1.4 0.05 9 
Michigan SB left/thru/right A 4.9 0.28 77 

Michigan Avenue/High Street D 45.6    
High EB left/thru/right A 8.3 0.28 51 
High WB left/thru/right B 12.9 0.11 33 
Michigan NB left/thru/right E 77.6 1.09 #548 
Michigan SB left/thru | thru/right A 4.7 0.22 45 

Michigan Avenue/Carlton Street B 14.6     
Carlton EB left/thru/right B 13.9 0.19 34 
Carlton WB left/thru/right B 16.9 0.18 36 
Michigan NB left/thru/right B 13.8 0.81 #489 
Michigan SB left/thru/right B 16.1 0.65 #267 

Michigan Avenue/Virginia Street F 128.8     
Virginia EB left/thru/right B 10.3 0.10 27 
Michigan NB left/thru/right F 178.6 1.34 #860 
Michigan SB left/thru/right A 7.3 0.42 125 

Michigan Avenue/Goodell Street C 30.6     
Goodell WB left/thru | thru | thru | thru/right C 29.0 0.98 #601 
Michigan NB left C 20.1 0.29 68 
Michigan NB thru D 37.1 0.84 #465 
Michigan SB thru | thru/right D 36.4 0.69 177 

Michigan Avenue/Genesee Street B 10.2     
Genesee EB left/thru | thru/right B 10.7 0.27 52 
Genesee WB left/thru/right B 10.8 0.35 93 
Michigan NB left/thru | thru/right B 10.3 0.31 79 
Michigan SB left/thru | thru/right A 9.2 0.24 53 
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Future Build Operations Summary:  AM Peak Hour - Un-signalized Intersections 

Intersection LOS 
Delay 

(Seconds) 
v/c 

Ratio 

95th 
Percentile 

Queue (feet) 
Main Street/Goodrich Street         

CMHC Driveway EB left/thru/right b 11.7 0.02   
Goodrich WB left/right b 11.5 0.05   
Main NB thru | thru | thru/right a 1.2 0.12   
Main SB left/thru | thru | thru a 0.6 0.08   

Main Street/Carlton Street         
Carlton WB left/right b 10.6 0.09 8 
Main NB thru | thru | thru/right a 0.0 0.12 0 
Main SB left/thru | thru | thru a 5.4 0.11 9 

Washington Street/High Street         
High EB thru/right a 0.0 0.11 0 
High WB left/thru a 2.6 0.04 3 
Washington NB left/right a 9.8 0.09 7 

Washington Street/Allen Street         
Allen EB left/thru/right a 7.4 0.04   
Allen WB left/thru/right a 7.4 0.03   
Washington NB left/thru/right a 7.8 0.13   
Washington SB left/thru | thru/right a 6.8 0.05   

Washington Street/Carlton Street         
Carlton EB left/thru/right a 9.0 0.24   
Carlton WB left/thru/right a 8.9 0.20   
Washington NB left/thru/right a 8.9 0.17   
Washington SB left/thru | thru/right a 7.7 0.07   

Ellicott Street/North Street         
North EB left/thru a 8.7 0.22   
North WB thru/right a 9.4 0.30   
Ellicott NB left/thru | thru/right a 9.0 0.19   

Ellicott Street/Goodrich Street         
Goodrich EB left/thru/right a 8.1 0.05   
Ellicott NB left/thru/right a 8.6 0.26   
Ellicott SB left/thru/right a 7.7 0.10   

Ellicott Street/Allen Street         
Allen EB left/thru b 13.2 0.07 6 
Ellicott NB left/thru a 0.1 0.00 0 
Ellicott SB thru/right a 0.0 0.12 0 

Ellicott Street/Carlton Street         
Carlton EB left/thru/right b 11.6 0.28   
Carlton WB left/thru/right b 10.9 0.20   
Ellicott NB left/thru/right d 29.8 0.85   
Ellicott SB left/thru/right b 11.4 0.32   

Ellicott Street/Virginia Street         
Virginia WB left/right c 15.3 0.16 14 
Ellicott NB thru/right a 0.0 0.39 0 
Ellicott SB left/thru a 0.3 0.01 0 
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Future Build Operations Summary:  AM Peak Hour - Un-signalized Intersections, continued 

Intersection LOS 
Delay 

(Seconds) 
v/c 

Ratio 

95th 
Percentile 

Queue (feet) 
Ellicott Street/Oak Street         

Ellicott NB thru/right a 0.0 0.34 0 
Ellicott SB left/thru a 3.5 0.08 7 
Oak WB left/right b 14.9 0.32 35 

Michigan Avenue/Goodrich Street         
Goodrich EB left f 195.9 1.05 157 
Goodrich EB thru/right b 12.7 0.26 26 
SNF Driveway WB left/thru/right f 106.8 0.46 44 
Michigan NB left/thru a 7.4 0.33 36 
Michigan SB thru/right a 0.3 0.01 1 

Michigan Avenue/Cherry Street         
Michigan NB thru I thru/right a 0.0 0.24   
Michigan SB left/thru I thru b 10.6 0.30   

Elm Street/Virginia Street         
Virginia EB left/thru a 3.2 0.02 2 
Virginia WB thru/right a 0.0 0.18 0 
Elm SB left/right b 10.2 0.06 5 

Elm Street/Carlton Street         
Carlton EB thru/right a 7.9 0.19   
Carlton WB left/thru a 7.7 0.10   
Elm NB left/right a 7.2 0.04   

Elm Street/Goodell Street         
Goodell WB thru I thru I thru I thru a 0.0 0.31 0 
Elm NB left I left e 39.5 0.83 202 

High Street/MMTS Driveway         
High EB shared left/thru a 5.9 0.12 11 
High WB shared thru/right a 0.0 0.25 0 
MMTS Driveway SB shared left/right c 16.1 0.34 38 

High Street/MOB Driveway         
High EB shared left/thru a 3.0 0.08 6 
High WB shared thru/right a 0.0 0.25 0 
MOB Driveway SB shared left/right c 15.5 0.21 19 

Goodrich Street/MMTS Driveway         
Goodrich EB shared thru/right a 0.0 0.09 0 
Goodrich WB left a 8.2 0.20 19 
Goodrich WB thru a 0.0 0.12 0 
MMTS Driveway NB right a 9.6 0.13 11 
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Revised Table 15:  Future Build Operations Summary – PM Peak Hour 
Future Build Operations Summary:  PM Peak Hour - Signalized Intersections 

Intersection LOS 
Delay 

(Seconds) 
v/c 

Ratio 

95th 
Percentile 

Queue (feet) 
Main Street/Best Street B 17.8     

Best EB left/thru/right C 28.1 0.56 147 
Best WB left/thru/right C 30.5 0.66 182 
Main NB left/thru | thru | thru/right B 17.4 0.33 100 
Main SB left/thru | thru | thru/right A 5.1 0.21 66 

Main Street/North Street B 14.2     
North EB left/thru/right C 30.3 0.69 163 
North WB left/thru/right C 23.4 0.52 136 
Main NB left/thru | thru | thru/right A 5.4 0.26 65 
Main SB left/thru | thru | thru/right B 13.2 0.37 123 

Main Street/High Street B 11.4     
High WB left/right C 25.3 0.72 169 
Main NB thru | thru | thru/right B 10.1 0.22 73 
Main SB left/thru | thru | thru A 5.6 0.34 102 

Main Street/Allen Street B 11.0     
Allen EB left/thru/right A 9.9 0.29 78 
Allen WB left/thru/right B 12.2 0.05 24 
Main NB left/thru | thru | thru/right B 12.3 0.29 85 
Main SB left/thru | thru | thru/right A 9.5 0.24 68 

Main Street/Virginia Street A 8.6     
Virginia EB left/thru/right B 11.5 0.26 65 
Virginia WB left/thru/right B 12.6 0.09 32 
Main NB left/thru | thru | thru/right A 7.2 0.14 31 
Main SB left/thru | thru | thru/right A 8.0 0.28 64 

Main Street/Goodell Street B 14.2     
Goodell WB left/thru | thru | thru A 9.6 0.23 m82 
Goodell WB right A 8.4 0.11 m46 
Main NB left/thru B 16.8 0.20 66 
Main SB soft right I soft right/right C 29.8 0.46 123 
Main SB right A 6.9 0.25 15 

Washington Street/Goodell Street D 54.1     
Goodell WB left/thru | thru | thru | thru/right A 4.0 0.16 m25 
Washington NB left/thru F 142.3 1.21 #494 
Washington SB thru C 26.7 0.49 186 
Washington SB right A 8.4 0.05 7 

Washington Street/Tupper Street B 12.4     
Tupper EB left/thru | thru | thru/right A 0.5 0.46 0 
Washington NB thru C 23.7 0.33 118 
Washington NB right A 9.7 0.17 43 
Washington SB left D 49.1 0.64 151 
Washington SB thru D 39.8 0.47 180 
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Future Build Operations Summary:  PM Peak Hour - Signalized Intersections, continued 

Intersection LOS 
Delay 

(Seconds) 
v/c 

Ratio 

95th 
Percentile 

Queue (feet) 
Ellicott Street/Best Street A 7.7     

Best EB left/thru A 9.7 0.38 84 
Best WB thru/right A 6.6 0.19 38 
Ellicott NB left/thru I thru/right A 5.4 0.13 20 

Ellicott Street/High Street B 17.5     
High EB left/thru/right B 12.6 0.56 158 
High WB left/thru/right C 29.2 0.83 #297 
Ellicott NB left/thru/right B 11.9 0.54 139 
Ellicott SB left/thru/right B 10.1 0.21 65 

Ellicott Street/Goodell Street B 15.5     
Goodell WB left/thru | thru | thru | thru/right A 2.7 0.28 19 
Ellicott NB left/thru D 48.0 0.88 #244 
Ellicott SB thru/left C 30.6 0.64 256 

Ellicott Street/Tupper Street C 31.5     
Tupper EB left/thru | thru | thru/right A 5.1 0.48 59 
Ellicott NB thru/right I right C 24.2 0.46 172 
Ellicott NB right C 21.5 0.44 96 
Ellicott SB left/thru I thru F 101.7 1.10 110 

Elm Street/Tupper Street A 8.7     
Tupper EB thru | thru A 5.6 0.68 m116 
Elm NB thru I thru/right C 21.7 0.41 84 

Elm Street/Genesee Street A 9.2     
Genesee EB left/thru | thru A 7.9 0.30 m17 
Genesee WB thru | thru/right C 21.2 0.16 54 
Elm NB left/thru I thru I thru A 8.6 0.69 363 
Elm NB right A 0.1 0.06 m0 

Elm Street/Sycamore Street A 9.7     
Sycamore EB left/thru D 39.5 0.49 m163 
Sycamore WB thru/right C 20.9 0.16 60 
Elm NB left/thru I thru I thru/right A 6.1 0.53 138 

Elm Street/Broadway Street A 5.5     
Broadway EB left/thru | thru A 8.0 0.34 m26 
Broadway WB thru | thru/right B 15.0 0.10 36 
Elm NB left/thru I thru I thru/right A 4.3 0.56 52 

Elm Street/William Street A 7.9     
William EB left/thru | thru C 27.9 0.39 m77 
William WB thru | thru/right C 22.1 0.17 44 
Elm NB left/thru I thru I thru/right A 3.8 0.46 39 

Elm Street/Clinton Street B 13.8     
Clinton EB left/thru D 45.4 0.78 232 
Clinton WB thru/right B 13.1 0.14 39 
Elm NB left/thru I thru I thru/right A 5.5 0.49 28 
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Future Build Operations Summary:  PM Peak Hour - Signalized Intersections, continued 

Intersection LOS 
Delay 

(Seconds) 
v/c 

Ratio 

95th 
Percentile 

Queue (feet) 
Elm Street/North Division Street B 12.6     

North Division WB thru I thru/right B 15.1 0.16 46 
Elm NB left/thru I thru I thru B 12.3 0.50 127 

Elm Street/South Division Street A 6.4     
South Division EB left B 11.5 0.50 226 
South Division EB left/thru I thru A 8.3 0.42 156 
Elm NB thru I thru I thru/right A 3.8 0.33 36 

Elm Street/Swan Street B 15.6     
Swan WB thru/right C 34.6 0.76 230 
Elm NB left  A 1.7 0.11 12 
Elm NB left/thru I thru I thru/right A 8.0 0.32 94 

Oak Street/Goodell Street C 24.6     
Goodell WB left/thru | thru | thru | thru/right A 7.9 0.35 107 
Oak SB thru/right E 64.2 0.98 m#506 

Oak Street/Tupper Street C 22.9     
Tupper EB thru | thru B 14.2 0.76 m500 
Tupper EB right A 4.4 0.27 m35 
Oak SB left/thru I thru D 46.7 1.02 m#278 

Oak Street/Genesee Street B 19.0     
Genesee EB thru | thru/right C 24.9 0.45 148 
Genesee WB left/thru | thru B 15.2 0.26 m42 
Oak SB left/thru I thru I thru B 19.1 0.72 m385 
Oak SB right A 4.3 0.15 m34 

Oak Street/Sycamore Street A 8.2     
Sycamore EB thru/right C 28.3 0.55 206 
Sycamore WB left/thru C 23.8 0.38 113 
Oak SB left/thru I thru I thru/right A 4.5 0.72 36 

Oak Street/Broadway Street A 8.6     
Broadway EB thru I thru/right C 22.4 0.25 88 
Broadway WB left/thru | thru B 19.2 0.28 57 
Oak SB left/thru I thru I thru/right A 6.0 0.79 53 

Oak Street/William Street A 4.4     
William EB thru I thru/right C 22.7 0.13 42 
William WB left/thru I thru C 21.3 0.29 55 
Oak SB left/thru I thru I thru/right A 2.0 0.71 23 

Oak Street/Clinton Street B 11.6     
Clinton EB thru/right D 35.9 0.76 #350 
Clinton WB left/thru C 22.6 0.17 m69 
Oak SB left/thru I thru I thru/right A 6.8 0.82 34 

Oak Street/North Division Street A 7.9     
North Division WB left/thru I thru I thru B 16.8 0.09 33 
Oak SB thru I thru I thru/right A 7.4 0.85 52 
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Future Build Operations Summary:  PM Peak Hour - Signalized Intersections, continued 

Intersection LOS 
Delay 

(Seconds) 
v/c 

Ratio 

95th 
Percentile 

Queue (feet) 
Oak Street/South Division Street B 11.2     

South Division EB thru I thru I thru C 23.7 0.42 138 
South Division EB right D 45.9 0.86 #386 
Oak SB left/thru I thru I thru I thru A 1.7 0.66 12 

Oak Street/Swan Street B 10.6     
Swan EB right I right C 32.3 0.64 182 
Swan WB left D 36.2 0.47 m130 
Swan WB thru I thru C 32.7 0.20 m57 
Oak SB thru I thru I thru I thru/right A 3.6 0.69 79 

Michigan Avenue/Best Street B 12.3     
Best EB left/thru/right B 16.8 0.46 143 
Best WB left/thru/right B 13.7 0.26 77 
Michigan NB left/thru/right A 7.5 0.21 63 
Michigan SB left/thru/right A 7.2 0.14 42 

Michigan Avenue/North Street B 13.8     
North EB left/thru/right C 24.8 0.53 114 
North WB left/thru/right D 37.4 0.67 119 
Michigan NB left/thru A 4.0 0.18 53 
Michigan NB right A 1.1 0.09 13 
Michigan SB left/thru/right A 3.9 0.20 58 

Michigan Avenue/High Street A 8.7    
High EB left/thru/right A 7.7 0.53 78 
High WB left/thru/right B 14.3 0.07 25 
Michigan NB left/thru/right B 13.0 0.67 199 
Michigan SB left/thru | thru/right A 5.8 0.34 74 

Michigan Avenue/Carlton Street F 86.7     
Carlton EB left/thru/right B 12.8 0.36 50 
Carlton WB left/thru/right B 16.8 0.18 35 
Michigan NB left/thru/right A 4.6 0.43 112 
Michigan SB left/thru/right F 144.9 1.25 #641 

Michigan Avenue/Virginia Street B 12.5     
Virginia EB left/thru/right A 6.9 0.27 43 
Michigan NB left/thru/right A 9.9 0.59 198 
Michigan SB left/thru/right B 15.2 0.79 #372 

Michigan Avenue/Goodell Street F 174.3     
Goodell WB left/thru | thru | thru | thru/right A 8.1 0.31 83 
Michigan NB left B 18.0 0.13 36 
Michigan NB thru C 21.2 0.38 161 
Michigan SB thru | thru/right F 357.6 1.72 #649 

Michigan Avenue/Genesee Street A 9.3     
Genesee EB left/thru | thru/right A 9.3 0.15 36 
Genesee WB left/thru/right A 9.3 0.19 55 
Michigan NB left/thru | thru/right A 9.6 0.27 66 
Michigan SB left/thru | thru/right A 9.0 0.24 52 
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Future Build Operations Summary:  PM Peak Hour - Un-signalized Intersections 

Intersection LOS 
Delay 

(Seconds) 
v/c 

Ratio 

95th 
Percentile 

Queue (feet) 
Main Street/Goodrich Street         

CMHC Driveway EB left/thru/right b 14.4 0.13 11 
Goodrich WB left/right b 13.4 0.13 11 
Main NB thru | thru | thru/right a 0.7 0.18 1 
Main SB left/thru | thru | thru a 0.7 0.15 1 

Main Street/Carlton Street         
Carlton WB left/right b 12.6 0.32 35 
Main NB thru | thru | thru/right a 0.0 0.08 0 
Main SB left/thru | thru | thru a 3.3 0.18 5 

Washington Street/High Street         
High EB thru/right a 0.0 0.13 0 
High WB left/thru a 2.3 0.07 5 
Washington NB left/right b 12.9 0.16 15 

Washington Street/Allen Street         
Allen EB left/thru/right a 7.4 0.03   
Allen WB left/thru/right a 7.5 0.03   
Washington NB left/thru/right a 7.9 0.14   
Washington SB left/thru | thru/right a 6.8 0.07   

Washington Street/Carlton Street         
Carlton EB left/thru/right a 8.8 0.14   
Carlton WB left/thru/right b 10.3 0.33   
Washington NB left/thru/right a 9.3 0.20   
Washington SB left/thru | thru/right a 8.2 0.14   

Ellicott Street/North Street         
North EB left/thru a 9.8 0.24   
North WB thru/right a 9.8 0.25   
Ellicott NB left/thru | thru/right b 12.4 0.50   

Ellicott Street/Goodrich Street         
Goodrich EB left/thru/right a 7.8 0.02   
Ellicott NB left/thru/right a 8.1 0.19   
Ellicott SB left/thru/right a 7.8 0.13   

Ellicott Street/Allen Street         
Allen EB left/thru b 15.0 0.07 6 
Ellicott NB left/thru a 0.2 0.01 0 
Ellicott SB thru/right a 0.0 0.31 0 

Ellicott Street/Carlton Street         
Carlton EB left/thru/right b 13.3 0.30   
Carlton WB left/thru/right c 15.5 0.44   
Ellicott NB left/thru/right c 20.8 0.66   
Ellicott SB left/thru/right e 39.2 0.89   

Ellicott Street/Virginia Street         
Virginia WB left/right c 22.3 0.37 42 
Ellicott NB thru/right a 0.0 0.28 0 
Ellicott SB left/thru a 0.1 0.01 0 
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Future Build Operations Summary:  PM Peak Hour - Un-signalized Intersections, continued 

Intersection LOS 
Delay 

(Seconds) 
v/c 

Ratio 

95th 
Percentile 

Queue (feet) 
Ellicott Street/Oak Street         

Ellicott NB thru/right a 0.0 0.44 0 
Ellicott SB left/thru a 7.3 0.32 34 
Oak WB left/right b 12.9 0.10 8 

Michigan Avenue/Goodrich Street         
Goodrich EB left f 110.8 1.00 219 
Goodrich EB thru/right c 17.0 0.57 90 
SNF Driveway WB left/thru/right f 174.7 0.82 92 
Michigan NB left/thru a 4.2 0.14 12 
Michigan SB thru/right a 0.4 0.01 1 

Michigan Avenue/Cherry Street         
Michigan NB thru I thru/right a 0.0 0.16 0 
Michigan SB left/thru I thru c 18.9 0.79 214 

Elm Street/Virginia Street         
Virginia EB left/thru a 0.7 0.00 0 
Virginia WB thru/right a 0.0 0.02 0 
Elm SB left/right b 11.0 0.35 39 

Elm Street/Carlton Street         
Carlton EB thru/right a 8.0 0.18   
Carlton WB left/thru a 8.2 0.18   
Elm NB left/right a 7.6 0.07   

Elm Street/Goodell Street         
Goodell WB thru I thru I thru I thru a 0.0 0.14 0 
Elm NB left I left b 12.2 0.31 33 

High Street/MMTS Driveway         
High EB shared left/thru a 5.3 0.12 10 
High WB shared thru/right a 0.0 0.16 0 
MMTS Driveway SB shared left/right f 66.2 1.00 358 

High Street/MOB Driveway         
High EB shared left/thru a 1.2 0.03 2 
High WB shared thru/right a 0.0 0.22 0 
MOB Driveway SB shared left/right c 20.7 0.52 75 

Goodrich Street/MMTS Driveway         
Goodrich EB shared thru/right a 0.0 0.14 0 
Goodrich WB left a 8.1 0.14 12 
Goodrich WB thru a 0.0 0.05 0 
MMTS Driveway NB right b 13.0 0.45 59 

~  approach is above capacity and queues could be longer 
#  volumes for queue cycle exceeds capacity 
m  queue is metered by upstream signal 
err - accurate delay cannot be calculated due to level of failure 
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The results of the Future Build Scenario operations indicate that the addition 
of CHOB to the study area will not cause any additional adverse impacts to 
approaches or intersections beyond what was detailed in the 2010 TIS with the 
following mitigation measures included in the analysis: 
 

• Support the BNMC in the development of an aggressive Transportation 
Demand Management Program to achieve the expected 5% reduction in 
vehicle trips by 2013 and the ultimate 15% reduction in the long-term.   

• Relocation of up to 660 Kaleida employees to the Gates Circle Ramp 
 
Even with the mitigation measures noted above, impacts consistent with the 
previous studies on some approaches and intersections were identified and 
summarized below.  
 
Future Build AM 

• Elm Street & Swan Street:  LOS E (66.4)* 
o Swan WB:  LOS F (65.5) 
o Elm NB thru:  LOS E (75.8) 

• Elm Street & Goodell Street (un-signalized) 
o Elm NB:  LOS e (39.5) 

• Main Street & Goodell Street:  LOS C (25.9)* 
o Main NB:  LOS F (100.9) 

• Michigan Avenue & Virginia Street:  LOS F (128.8) 
o Michigan NB:  LOS F (178.6) 

• Michigan Avenue & High Street: LOS D (45.6)  
o Michigan NB:  LOS E (77.6) 

• Michigan Avenue & Goodrich Street (un-signalized) 
o Goodrich EB Left:  LOS f (195.9) 
o SNF WB: LOS f (106.8) 

• Michigan Avenue & North Street:  LOS C (26.4) 
o North WB:  LOS E (65.1) 

 
Future Build PM 

• Washington Street & Goodell Street:  LOS D (54.1)* 
o Washington NB:  LOS F (142.3) 

• Oak Street & Goodell Street:  LOS C (24.6) 
o Oak SB:  LOS E (64.2) 

• Ellicott Street & Tupper Street:  LOS C (31.5) 
o Ellicott SB:  LOS F (101.7) 

• Ellicott Street & Carlton Street (un-signalized) 
o Ellicott SB:  LOS e (39.2) 

• Michigan Avenue & Goodell Street:  LOS F (174.3)* 
o Michigan SB:  LOS F (357.6) 

• Michigan Avenue & Carlton Street:  LOS F (86.7) 
o Michigan SB:  LOS F (144.9) 
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• Michigan Avenue & Goodrich Street (un-signalized) 
o Goodrich EB Left:  LOS f (110.8) 
o SNF WB: LOS f (174.7) 

• High Street & MMTS Driveway (un-signalized) 
o MMTS SB:  LOS f (66.2) 

* indicates a movement/intersection that operates at an unacceptable LOS based on no-build 
conditions prior to future scenario conditions 

 
Since most of the signals within the study area are pre-timed, the SYNCHRO 
analysis indicates that the existing signal timings will not be able to 
accommodate significant changes to the volumes in the future.  Section 6 will 
note signal timing and phasing changes along with other mitigation measures 
necessary to provide acceptable operations for the future build scenario. 
 
The SYNCHRO reports for the future build scenario are included in Appendix 
D.   

 
iv) Parking Supply and Demand 

 
The parking supply and demand analysis evaluated the impact of the 
construction of the CHOB cumulatively with the other developments 
proposed and pending in the North End.  Revised Table 16 shows the changes 
in parking supply, both positive and negative, for the future build scenario 
with the additional parking supply at the MOB and MMTS and the addition of 
the CHOB on an existing surface lot. While the MOB, SNF and CMHC are 
expected to include on-site parking spaces, the GVI, MOB, SNF, MMTS and 
proposed CHOB are proposed to be constructed on existing surface parking 
lots.  These losses, including the loss of 20 on-street spaces along Goodrich 
Street, will negatively affect the parking supply available in the study area. 
Grey shading in the table identifies the changes from the 2008 study. 
 

Revised Table 16: Changes in Future Parking Supply  

Location Replaced By 
Change in 

Supply 
Goodrich Street Street closure -20 
KH-5 Gates Vascular Institute (GVI) -60 
KH-2/KH-2A Medical Office Building (MOB) & 

CHOB 
-312 

BMG-2 Skilled Nursing Facility (SNF) -107 
KH-4/KH-4A Proposed Parking Facility -205 
Medical Office Building (MOB)   360 
Skilled Nursing Facility (SNF)   75 
Community Mental Health 
Center (CMHC) 

  36 

MMTS   2,025 
Scenario #2 Site F Total 1,792 
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Walker documented future parking demand in their report, Draft Report: 
Future Conditions Report Immediate Solutions (2009-2014).  The Walker 
report calibrated the existing parking demand analysis to reflect the 95% 
busiest day at the hospital and anticipated demand from projected increases in 
hospital beds and associated increases in employees, physicians and staff.  
The adjusted demand analysis indicates that although some individual lots will 
experience an increased demand, the overall parking system will still have a 
surplus of approximately 350 spaces.  Therefore, the future parking supply 
and demand analysis presented here focuses on the increased parking demand 
and change in supply associated with proposed projects in the North End 
Development. 
 
Walker developed a parking demand model that is documented in their report. 
This model provides demand ratios for the different types of proposed uses as 
presented in the Revised Table 17.  Grey shading in the table identifies the 
changes from the 2008 study and 2010 update. Consistent with the Walker 
study and the trip generation analysis as described in section 5.b.i, the 
estimated demand was reduced by 28% to account for trips by other modes 
including transit and carpooling.   
 

Revised Table 17:  Future Parking Demand 

PROPOSED PROJECT LAND USE 
SIZE 

(SF/BED) 

DEMAND RATIO 
(VEHICLES/1000 SF 
or VEHICLES/BED) 

DEMAND 
(VEHICLES) 

GVI 

GVI Clinical Care 250,500 3.50 877 
JI/UB/Incubator Research 160,000 1.60 256 
UB Clinical Research Outpatient 15,000 4.00 60 
UB Incubator Office 40,000 2.00 80 
Gates Relocation Clinical Care 50 3.50 175 
To be removed from BGH         
ED Clinical Care 10,400 3.50 -36 
Cardiac Angio Clinical Care 17,000 3.50 -60 

Medical Office Bldg Outpatient 355,000 4.00 1,420 
Retail 25,000 2.65 17 

Children's Hospital of Buffalo Clinical Care 236 3.50 826 

Kaleida Skilled Nursing Facility 
Nursing 
Home 200,000 1.05 210 

CMHC * Outpatient 16,800 4.00 67 
* Difference between existing (19,832 SF) and proposed (36,586 SF) 

PARKING DEMAND SUBTOTAL 3,892 
MODE SHARE REDUCTION (23%) -895 

ADDITIONAL MODE SHARE REDUCTION THRU TDM (5%) -195 
INCREASE IN PARKING DEMAND 2,802 

*  Trips associated with support retail in MOB were reduced by 75% to account for internal capture. 
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Revised Table 18 provides a comparison of the increase in demand to the 
change in supply based on the assumed pending and progressing 
developments including the CHOB.  As shown in this table, the projects 
would result in a deficit of approximately 660 vehicles, at peak hour the 
demand for parking spaces will exceed available supply by 660.  As noted in 
section 5.b.ii., this deficit will be mitigated through the use of the available 
parking spaces at the Gates Circle Ramp north of the study area.  It is 
anticipated that approximately 600 Kaleida employees (from GVI, BGH, 
MOB and CHOB) from the different facilities in the campus’ north end will 
park at this facility and travel to and from campus in a private shuttle.   

 
Revised Table 18:  Future Supply/Demand Comparison 

  Future Build  
Inc. in Demand 2802 
  
Change in Supply 1792 
Existing Surplus 350 
Net Supply 2139 
  
SURPLUS/(DEFICIT) (-660) 

 
If the TDM programs are successful and continue to reduce vehicle trips to 
campus by the 15% as anticipated, the parking deficit based on the CHOB and 
other projects could be reduced to approximately 270 spaces as shown in 
Table 19: 

 
  Table 19:  Future Supply/Demand Comparison with Additional TDM 

    Future Build  

Future Build with 
Ultimate TDM (additional 

15% reduction) 
Inc. in Demand 2802 2413 
      
Change in Supply 1792 1792 
Existing Surplus 350 350 
Net Supply 2139 2139 
      
SURPLUS/(DEFICIT) (-660) (-271) 

 
v) Public Transportation 

 
Since 2008, the NFTA modified schedules to provide more consistency with 
15 minute headways on most routes from 8:00 AM to 6:00 PM but no new 
services to this area were added.  Future transit use will also be enhanced by 
the proposed extension of Allen Street and improved access to the Allen-
Hospital Station. 
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A study conducted in 2011, the Erie County Transit Service and Fare 
Restructuring Study, recommended a number of changes in the rail and bus 
systems.  As recently as December 2011, it was reported that the NFTA is 
currently reviewing a number of different aspects of the system, including 
routes and ridership distribution, in order to meet demands efficiently in terms 
of both time and money without increases in fares.  Changes to service in the 
area of the BNMC are unknown at this time.   
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6) Parking and Transportation Mitigation Recommendations 
 

Parking Mitigations 
 
To address the potential parking deficit primarily related to CHOB, Kaleida will 
utilize offsite parking (Gates Circle Ramp) and a shuttle service for up to 660 
employees. This mitigation was used to determine the potential additional traffic 
impacts from CHOB. 
 
Transportation Mitigations 
 
With the utilization of offsite parking and the establishment of an aggressive 
transportation demand management program, no new adverse impacts to 
transportation were identified due to the addition of CHOB into the BNMC. 
 
However, as noted in the description of Future Build Scenario, the cumulative impact 
of the North End development projects will still result in increased vehicle trips 
contributing to a drop in LOS at several study area intersections.  As stated above, all 
the impacts are related to the cumulative evaluation of projects and no new impacts 
were identified based on the addition of the CHOB. Therefore, these mitigations are 
not related directly to the CHOB.  
 
To mitigate these cumulative North End Development impacts, the following 
mitigation measures are recommended: 
 
Future Build Scenario AM Peak Hour 
• Elm Street & Swan Street:  LOS E (66.4)* 

o Swan Street WB:  LOS E (65.5) 
o Elm Street NB thru:  LOS E (75.8) 
o The WB movement at this intersection operates at LOS E (65.5) and the NB 

movement operates at LOS D (42.9) in the No-Build conditions. The NB 
through volume in the No-Build AM peak hour is 2815 vph. In the future 
scenario, the NB through volume increases by around 170 project trips to 
2985 vph. Because of this 6% increase in NB through volume, the NB 
movement degrades to LOS E (75.8). No mitigation measures are identified 
currently due to the minimal increase in delays. 

• Elm Street & Goodell Street (un-signalized): 
o Elm Street NB:  LOS e (39.5) 
o No mitigation measures are identified currently as the Elm Street NB 

movement has LOS e only in the AM peak hour. The Elm Street NB 
movement has LOS b (12.2) in the PM peak hour.  

• Main Street & Goodell Street:  LOS C (25.9)* 
o Main Street NB:  LOS F (100.9) 
o Add 10 sec to NB/SB movements on Main Street by taking it out from the 

WB Goodell Street movement 
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o Mitigated Operations - Main Street NB:  LOS C (32.7) and overall 
intersection:  LOS B (16.5) 

• Michigan Avenue & Virginia Street:  LOS F (128.8) 
o Michigan Avenue NB:  LOS F (178.6) 
o Increase the existing cycle length of 60 sec to 130 sec and provide 110 sec for 

NB/SB movements on Michigan Avenue 
o Mitigated Operations - Michigan Avenue NB:  LOS D (53.4) and overall 

intersection: LOS D (39.7) 
• Michigan Avenue & High Street: LOS D (45.6)  

o Michigan Avenue NB:  LOS E (77.6) 
o Provide a NB left turn lane on Michigan Avenue with a protected NB left turn 

phase and optimize the signal timings  
o Mitigated Operations – Michigan Avenue NB: LOS B (10.7) and overall 

intersection:  LOS B (10.8) 
• Michigan Avenue & Goodrich Street (un-signalized):   

o Goodrich Street EB left:  LOS f (195.9); SNF WB: LOS f (106.8) 
o Signalize the intersection, provide a NB left turn lane on Michigan Avenue 

with a protected NB left turn phase and optimize the signal timings 
o Mitigated Operations - Goodrich Street EB left:  LOS A (7.4); SNF WB: LOS 

B (14.7) and overall intersection:  LOS B (14.8) 
• Michigan Avenue & North Street:  LOS C (26.4) 

o North Street WB:  LOS E (65.1) 
o Add 2 sec to the EB/WB movement by taking it out from the NB/SB 

movement on Michigan Avenue 
o Mitigated Operations - North Street WB:  LOS D (47.1) and overall 

intersection: LOS C (20.5) 
 

Future Build Scenario PM Peak Hour 
• Washington Street & Goodell Street:  LOS D (54.1)* 

o Washington Street NB:  LOS F (142.3) 
o Add 14 sec to NB/SB movements on Washington Street by taking it out from 

WB Goodell Street movement 
o Mitigation Operations - Washington Street NB:  LOS B (13.9) and overall 

intersection:  LOS B (12.1) 
• Oak Street & Goodell Street:  LOS C (24.6) 

o Oak Street SB:  LOS E (64.2) 
o Add 10 sec to SB movement on Oak Street by taking it out from the WB 

Goodell Street movement  
o Mitigation Operations - Oak SB:  LOS C (25.4) and overall intersection:  LOS 

B (16.7) 
• Ellicott Street & Tupper Street:  LOS C (31.5) 

o Ellicott Street SB:  LOS F (101.7) 
o Add 10 sec to NB/SB movements on Ellicott Street by taking it out from the 

EB Tupper Street movement 
o Mitigated Operations - Ellicott Street SB: LOS C (33.3) and overall 

intersection:  LOS B (17.1) 
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• Ellicott Street & Carlton Street (un-signalized) 
o Ellicott Street SB:  LOS e (39.2)  
o No mitigation measures are identified currently as the Ellicott Street SB 

movement has LOS e only in the PM peak hour.  The Ellicott Street SB 
movement has LOS b in the AM peak hour. 

• Michigan Avenue & Cherry Street:   
o Restripe and sign the SB Michigan Avenue approach to consist of a dedicated 

left turn lane and exclusive through lane.  The high left turn volumes will 
make this lane a defacto left turn lane 

• Michigan Avenue & Goodell Street:  LOS F (174.3)* 
o Michigan Avenue SB:  LOS F (357.6) 
o Add 16 sec to the SB Michigan Avenue movement by taking out 9 sec from 

the WB Goodell Street movement and taking out 7 sec from the NB Michigan 
Avenue left turn movement 

o Mitigated Operations - Michigan Avenue SB:  LOS C (35.0) and overall 
intersection:  LOS C (23.6) 

• Michigan Avenue & Carlton Street:  LOS F (86.7) 
o Michigan Avenue SB:  LOS F (144.9) 
o Add 9 sec to the SB Michigan Avenue movement by taking out 3 sec from the 

EB/WB Carlton Street movements and taking out 6 sec from the NB Michigan 
Avenue left turn movement 

o Mitigated Operations – Michigan Avenue SB: LOS C (28.8) and overall 
intersection: LOS B (19.7) 

• Michigan Avenue & Goodrich Street (un-signalized):  
o Goodrich Street EB Left:  LOS f (110.8); SNF WB: LOS f (174.7) 
o Signalize the intersection, provide a NB left turn lane on Michigan Avenue 

with a protected NB left turn phase and optimize the signal timings 
o Mitigated Operations –Goodrich Street EB Left: LOS B (18.2), SNF WB: 

LOS B (11.1) and overall intersection:  LOS B (10.9) 
• High Street & MMTS Driveway (un-signalized):  

o MMTS SB:  LOS f (66.2) 
o As the intersection of Michigan Avenue & Goodrich Street is signalized, more 

exiting traffic from the MMTS may use the Goodrich Street exit compared to 
the High Street exit, thus relieving the High Street exit. No specific mitigation 
measures are recommended. 

 
Mitigation Summary 
The mitigations identified below are for all the projects evaluated in this TIS.  These 
are not directly related to the CHOB, further none of these mitigations were required 
based on the addition of the CHOB to the other project.   
 
Under the future build scenario, the following mitigation measures are recommended: 
 
• Optimization of signal splits and/or cycle lengths at the following intersections: 

o Michigan Avenue & Goodell Street 
o Michigan Avenue & Virginia Street 
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o Michigan Avenue & Carlton Street 
o Michigan Avenue & North Street 
o Main Street & Goodell Street 
o Washington Street & Goodell Street 
o Oak Street & Goodell Street 
o Ellicott Street & Tupper Street 

• Conduct signal warrant analyses at the intersections of Elm Street and Goodell Street 
and Ellicott Street and Carlton Street; if warranted, the intersection may be signalized to 
mitigate; 

• Restripe and sign the southbound Michigan approach to consist of a dedicated left 
turn lane onto Cherry Street and an exclusive through lane (existing pavement 
width should accommodate reallocation of lanes but signal improvements may be 
necessary); 

• Provide a northbound left turn lane on Michigan Avenue at High Street with a 
protected left turn phase and optimize the cycle length (existing pavement width 
should accommodate reallocation of lanes but signal improvements may be 
necessary); and 

• Signalize the intersection of Michigan Avenue and Goodrich Street and provide a 
northbound left turn lane on Michigan Avenue with a protected left turn phase 
(existing pavement width should accommodate reallocation of lanes but signal 
improvements may be necessary). 

 
Since the mitigation measures are mainly pavement striping as well as signal timing and 
phasing changes, it is assumed the City of Buffalo will be the implementing agency.  With 
these improvements, the study area intersections will operate at acceptable LOS 
except at the intersections of Elm Street at Swan and Goodell Streets in the AM peak 
hour and Ellicott Street and Carlton Street in the PM peak hour; providing improved 
access and egress to the North End Development, CHOB and the BNMC campus as a 
whole.  
 
Along with the above-mentioned mitigation measures and relocating up to 660 
Kaleida employees to park at the Gates Circle Ramp, the BNMC should continue to 
pursue balancing growth and sustainability, the goal of the Comprehensive 
Transportation, Traffic, and Parking Plan that was developed for the BNMC.  As part 
of this plan, Kaleida should support the BNMC in developing a comprehensive 
Transportation Demand Management (TDM) Program to achieve the expected 5% 
reduction in vehicle trips by 2013 and the ultimate 15% reduction in the long-term.   
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Study Intersection Descriptions 
(See 2008 Study) 
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Traffic Count Data 
(See 2008 Study) 
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Lanes, Volumes, Timings Future Build AM Peak Hour
1: Carlton & Michigan ����������
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Lanes, Volumes, Timings Future Build AM Peak Hour
6: High & Michigan ����������
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Lanes, Volumes, Timings Future Build AM Peak Hour
6: High & Michigan ����������
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Lanes, Volumes, Timings Future Build AM Peak Hour
7: High & Ellicott ����������
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Lanes, Volumes, Timings Future Build AM Peak Hour
7: High & Ellicott ����������
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Lanes, Volumes, Timings Future Build AM Peak Hour
8: High & Main ����������
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Lanes, Volumes, Timings Future Build AM Peak Hour
8: High & Main ����������
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Lanes, Volumes, Timings Future Build AM Peak Hour
12: Virginia & Michigan ����������
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Lanes, Volumes, Timings Future Build AM Peak Hour
95: Sycamore & Elm ����������
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Lanes, Volumes, Timings Future Build AM Peak Hour
95: Sycamore & Elm ����������
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Lanes, Volumes, Timings Future Build AM Peak Hour
114: William & Elm ����������
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Lanes, Volumes, Timings Future Build AM Peak Hour
114: William & Elm ����������
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Lanes, Volumes, Timings Future Build AM Peak Hour
115: William & Oak ����������
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Lanes, Volumes, Timings Future Build AM Peak Hour
119: Clinton & Elm ����������
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Lanes, Volumes, Timings Future Build AM Peak Hour
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Lanes, Volumes, Timings Future Build AM Peak Hour
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HCM Unsignalized Intersection Capacity Analysis Future Build AM Peak Hour
71: High & Washington ����������
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HCM Unsignalized Intersection Capacity Analysis Future Build AM Peak Hour
1654: Cherry & Michigan ����������
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Lanes, Volumes, Timings Future Build PM Peak Hour
1: Carlton & Michigan ����������
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Lanes, Volumes, Timings Future Build PM Peak Hour
1: Carlton & Michigan ����������
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Lanes, Volumes, Timings Future Build PM Peak Hour
1: Carlton & Michigan ����������
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Lanes, Volumes, Timings Future Build PM Peak Hour
1: Carlton & Michigan ����������
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Lanes, Volumes, Timings Future Build PM Peak Hour
6: High & Michigan ����������
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Lanes, Volumes, Timings Future Build PM Peak Hour
6: High & Michigan ����������
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Lanes, Volumes, Timings Future Build PM Peak Hour
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Lanes, Volumes, Timings Future Build PM Peak Hour
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Lanes, Volumes, Timings Future Build PM Peak Hour
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Lanes, Volumes, Timings Future Build PM Peak Hour
1009: Best & Michigan ����������
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Lanes, Volumes, Timings Future Build PM Peak Hour
1012: Best & Ellicott ����������
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Lanes, Volumes, Timings Future Build PM Peak Hour
1034: Allen & Main ����������
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Lanes, Volumes, Timings Future Build PM Peak Hour
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Lanes, Volumes, Timings Future Build PM Peak Hour
2002: Best & Main ����������
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Lanes, Volumes, Timings Future Build PM Peak Hour
2027: North & Main ����������
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Lanes, Volumes, Timings Future Build PM Peak Hour
2027: North & Main ����������
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HCM Unsignalized Intersection Capacity Analysis Future Build PM Peak Hour
2: Carlton & Ellicott ����������
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HCM Unsignalized Intersection Capacity Analysis Future Build PM Peak Hour
3: Carlton & Washington ����������
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HCM Unsignalized Intersection Capacity Analysis Future Build PM Peak Hour
4: Carlton & Main ����������
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HCM Unsignalized Intersection Capacity Analysis Future Build PM Peak Hour
13: Virginia & Ellicott ����������
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HCM Unsignalized Intersection Capacity Analysis Future Build PM Peak Hour
18: Virginia & Elm ����������
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HCM Unsignalized Intersection Capacity Analysis Future Build PM Peak Hour
20: North & Ellicott ����������
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HCM Unsignalized Intersection Capacity Analysis Future Build PM Peak Hour
28: Goodrich & Ellicott ����������
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HCM Unsignalized Intersection Capacity Analysis Future Build PM Peak Hour
29: Goodrich & Main ����������
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HCM Unsignalized Intersection Capacity Analysis Future Build PM Peak Hour
33: High & MMTS Dwy ����������
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HCM Unsignalized Intersection Capacity Analysis Future Build PM Peak Hour
39: Goodrich & MMTS Dwy ����������
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HCM Unsignalized Intersection Capacity Analysis Future Build PM Peak Hour
58: Goodrich & Michigan ����������
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HCM Unsignalized Intersection Capacity Analysis Future Build PM Peak Hour
61: Allen & Ellicott ����������
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HCM Unsignalized Intersection Capacity Analysis Future Build PM Peak Hour
62: Allen & Washington ����������
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HCM Unsignalized Intersection Capacity Analysis Future Build PM Peak Hour
63: High & MOB Dwy ����������
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HCM Unsignalized Intersection Capacity Analysis Future Build PM Peak Hour
64: Goodell & Elm St ����������
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HCM Unsignalized Intersection Capacity Analysis Future Build PM Peak Hour
71: High & Washington ����������
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HCM Unsignalized Intersection Capacity Analysis Future Build PM Peak Hour
1654: Cherry & Michigan ����������
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Lanes, Volumes, Timings Mitigation - Future Build AM Peak Hour
6: High & Michigan ����������
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Appendix E 
 

Background Traffic Growth 
Supporting Data 
(See 2008 Study)
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Appendix F 
 

Trip Generation Calculations 



Kaleida Health
North End Development Program Update- Children's Hospital of Buffalo
Trip Generation Analysis
October 2011

Project Land Use ITE Land Use Daily AM PM Daily AM PM In Out In Out
GVI Clinical Care Hospital (610) 250.5 KSF 4133 281 286 4729 350 382 207 144 160 222

UB/JI Research R&D Center (760) 160 KSF 1298 195 171 1483 199 191 165 34 29 162
UB Clinical Research Clinical Office Medical/Dental OB (720) 15 KSF 542 35 52 398 -- 53 27 7 14 38

UB Incubator General Office General Office (710) 40 KSF 440 62 60 659 90 124 79 11 21 103
To Be Added to BGH

BGH - Relocated from Gates Clinical Care Hospital (610) 50 Beds 591 57 66 2104 -14 47 40 17 24 42
To Be Removed from BGH (trip credit)

ED Clinical Care Hospital (610) 10.4 KSF 172 12 12 2297 141 195 7 5 5 7
Cardiac Arrest Clinical Care Hospital (610) 17 KSF 281 19 19 2364 147 200 11 8 8 11

Project Land Use ITE Land Use Daily AM PM Daily AM PM
Medical Office Bldg Outpatient Medical/Dental OB (720) 355 KSF 12826 817 1228 14301 -- 860 645 171 332 897

Retail Shopping Center* 25 KSF 268 6 23 690 17 63 10 7 31 32

Project Land Use ITE Land Use Daily AM PM Daily AM PM
Children's Hospital of Buffalo Clinical Care Hospital (610) 236 Beds 2787 269 309 3484 233 300 191 78 111 198

Project Land Use ITE Land Use Daily AM PM Daily AM PM
Kaleida Skilled Nursing Facility Nursing Home Nursing Home (620) 200 KSF 1516 110 148 -- -- -- 78 32 77 71

Project Land Use ITE Land Use Daily AM PM Daily AM PM
CMHC Outpatient Medical/Dental OB (720) 16.8 KSF** 607 39 58 472 -- 59 31 8 16 42

Total New 1298.3 KSF
Grand Total 1270.9 KSF 26460 13230 1456 496 801 1788

50 Beds 0.110045551
Used adjacent street traffic peak
* Reduce trips by 75% for internal capture rate associated with support retail
** Difference between existing (19,832 SF) and proposed (36,586 SF)
Blue script identifies data used in the analysis
Red script identifies trips to be subtracted due to relocations
Based on ITE Trip Generation Manual, 8th Edition

Mode Share
Based on 2000 CTPP data for Buffalo Metro Area In Out In Out In Out In Out

GVI 207 144 160 222 GVI 159 111 124 171
UB/JI 165 34 29 162 UB/JI 127 26 22 125

Mode Percent UB Clinical Research 27 7 14 38 UB Clinical Research 21 6 11 29
Drive Alone 77.0% UB Incubator 79 11 21 103 UB Incubator 61 8 16 79
Car Pool BGH - Relocated from Gates 40 17 24 42 BGH - Relocated from Gates 31 13 18 32
Transit 11.0% ED 7 5 5 7 ED 5 4 4 5
Walk/Bike/Motor Bike 5.0% Cardiac Arrest 11 8 8 11 Cardiac Arrest 9 6 6 9
Taxi/Other Means 0.0% Medical Office Bldg 645 171 332 897 Medical Office Bldg 497 132 255 690

BNMC Mode Share

AM PM AM PM

Units
Rate

Unadjusted Trip Generation

Rate Equation
Units

Adjusted Trip Generation

Units

Equation

Units

PMRate Equation

Rate Equation

AM

Rate Equation
Units

Taxi/Other Means 0.0% Medical Office Bldg 645 171 332 897 Medical Office Bldg 497 132 255 690
Telecommute 0.0% Retail 10 7 31 32 Retail 8 5 24 25

Children's Hospital of Buffalo 191 78 111 198 Children's Hospital of Buffalo 147 60 86 152
Kaleida Skilled Nursing Facility 78 32 77 71 Kaleida Skilled Nursing Facility 60 25 59 55

CMHC 31 8 16 42 CMHC 24 6 12 33

GRAND TOTAL 1121 382 617 1377
ROUNDED GRAND TOTAL 1120 380 615 1375

AM 1500 PM 1990

Another 5% reduction with aggressive TDM
95%

In Out In Out
GVI 149 103 116 160

UB/JI 119 24 21 117
UB Clinical Research 20 5 10 27

UB Incubator 57 8 15 74
BGH - Relocated from Gates 29 12 17 30

ED 5 3 4 5
Cardiac Arrest 8 6 6 8

Medical Office Bldg 464 123 239 646
Retail 7 5 22 23

Children's Hospital of Buffalo 138 56 80 142
Kaleida Skilled Nursing Facility 56 23 55 51

CMHC 22 6 11 31

GRAND TOTAL 1048 357 577 1287
ROUNDED GRAND TOTAL 1050 355 575 1285

AM 1405 PM 1860

Reduction for Available Parking Spaces at Gates Hospital In Out In Out
200 Trips reduced from the Entering Trips in the AM peak hour and Exiting Trips in the PM peak hour GVI 120 103 116 135

UB/JI 96 24 21 99
UB Clinical Research 16 5 10 23

UB Incubator 46 8 15 62
BGH - Relocated from Gates 24 12 17 25

ED 4 3 4 4
Cardiac Arrest 7 6 6 7

Medical Office Bldg 376 123 239 545
Retail 6 5 22 19

Children's Hospital of Buffalo 111 56 80 120
Kaleida Skilled Nursing Facility 46 23 55 43

CMHC 18 6 11 26

GRAND TOTAL 848 357 577 1087
ROUNDED GRAND TOTAL 850 355 575 1085

AM 1205 PM 1660

Adjusted Trip Generation
AM PM

Adjusted Trip Generation
AM PM
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