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The ~ommonweaCth of Nassachusetts 
wecutive Ofice of Environrnenta~~ffairs 

100 Carnbndge Street, Suite 900 
Boston, MA 021 14 

Deval L. Patrick 
GOVERNOR 

Timothy P. Murray 
LIEUTENANT GOVERNOR 

Ian A. Bowles 
SECRETARY 

Tel: (6 17) 626-1 000 
Fax: (6 17) 626- 1 18 1 

http://www.mass.govlenvir 

February 22,2007 

CERTIFICATE OF THE SECRETARY OF ENVIRONMENTAL AFFAIRS 
ON THE 

ENVIRONMENTAL NOTIFICATION FORM 

PROJECT NAME : J. Michael Ruane Judicial CenterISalem Trial Courts 
PROJECT MUNICIPALITY : Salem 
PROJECT WATERSHED : North Coastal 
EOEA NUMBER : 13944 
PROJECT PROPONENT : Massachusetts Division of Capital Asset Management 
DATE NOTICED IN MONITOR : January 9,2007 

Pursuant to the Massachusetts Environmental Policy Act (G. L. c. 30, ss. 61-62H) and 
Section 1 1.06 of the MEPA regulations (30 1 CMR 11.00), I hereby determine that this project 
does not require the preparation of an Environmental Impact Report (EIR). 

Project Description 

The project consists of re-development of a 3.8 acre site in downtown Salem. It includes 
construction of a 190,000 square foot (sf) consolidated Trial Court Facility by the Division of 
Capital Asset Management (DCAM). The facility will consolidate Superior Court, District 
Court, Housing Court, Juvenile Court and the Law Library (Probate and Family Court operations 
will continue within the existing building). The County Commissioner and Superior Court 
buildings will be vacated by the courts. The ENF does not identify planned uses for the vacated 
buildings although it does indicate that restrictions will be placed on the structures to ensure their 
maintenance and preservation. The project proposal includes removal of the loop ramp located 
in the southeast quadrant of the North Streetmridge Street interchange. 
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The ENF identifies and describes three on-site alternatives considered by DCAM, which 
are summarized below. The ENF identifies Plan A as the Preferred Alternative. 

Plan A: relocation and reuse of the 1805 portion of the Baptist Church, demolition or 
relocation off site of the wood-frame houses and construction of a new building on the 
northwest corner of the parcel. The Registry of DeedsProbate building would be 
renovated and reused. 

Plan B: relocation off-site or demolition of the three houses and retention of the Baptist 
Church. Construction of a larger building to accommodate the court fi~nctions that would 
be included in the Church building under Plan A. 

Plan C: relocation and reuse of the Baptist Church and retention of the houses in their 
current location. 

The site is bounded by Bridge Street and the Massachusetts Bay Transportation Authority 
(MBTA) train station and parking lot to the north, Washington Street to the east, Federal Street 
to the south and North Street to the west. The site is located within two historic districts, 
including the Federal Street Historic District which is listed in the Sate and National Registers of 
Historic Places and the Essex County Court Building Complex. Existing buildings on the site 
include the 184 1 County Commissioner's Building (also known as the Old Essex County 
Courthouse), the 186211889 Superior Courthouse and the 1090 Clarence Blackall courthouse (the 
Registry of Deeds and Probate and Family Courthouse), the 1805 First Baptist Church, and three 
historic wood-frame properties at 58, 60 and 62 Federal Street. Approximately 2.2 acres of the 
site is owned by the Commonwealth, .8 acres is owned by private owners and .8 acres is owned 
by the City of Salem. 

Impacts associated with the Preferred Alternative include alteration of 1.9 acres of land, 
creation of an additional .3 acres of new, impervious surfaces and generation of approximately 
1,884 new vehicle trips per day.' It includes the vacating of two historic buildings, construction 
of a new building in a historic district and demolition (or transfer) of three historic buildings. 

Efforts to avoid, minimize and mitigate project impacts include: re-development of an 
existing site in an urban area with close proximity to transit; design of a high-efficiency, 
sustainable building that will comply with the Massachusetts LEED Plus standard (and could be 
certified at the Silver level by the U.S. Building Council's Leadership in Environmental and 
Energy Design (LEED); development of a stormwater management system to address the 
increase in impervious surfaces; and development of appropriate roadway mitigation and 
pedestrian infrastructure. 

Permitting and Jurisdiction 

The project is undergoing MEPA review pursuant to Section 1 1.03 (10)(b) because it 
consists of demolition of all or any exterior part of any Historic Structure listed in or located in 

; This estimate is based on additional information submitted by the proponent on February 7, 2007 and includes a 
higher trip generation associated with the re-use of the court buildings. 
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any Historic District listed in the State Register of Historic Places or the Inventory of Historic 
and Archaeological Assets of the Commonwealth and it requires a transfer of state land. The 
project requires review by the Massachusetts Historical Commission (MHC) and will include a 
land transfer by the Division of Capital Asset Management (DCAM).' 

Because the project involves state funding and a transfer of state land, MEPA jurisdiction 
extends to all aspects of the project that may cause significant Damage to the Environment. 
These include historic resources, open space, transportation, stormwater and wastewater. 

Based on a review of the comment letters, it is clear that they City of Salem and the 
community strongly support the retention of court uses at this site. In addition, most 
commentors have complimented DCAM on the open, public process that has been conducted to 
date. Senate Majority Leader Frederick E. Berry, Representative John D. Keenan, Mayor Kim 
Driscoll and many other commentors, including the Essex National Heritage Area and the Salem 
Partnership, strongly support the Preferred Alternative as proposed while identifying outstanding 
issues that must be addressed by DCAM and the City. Other commentors, including MHC, 
Historic Salem, the Federal Street Neighborhood Association and the Alliance of Salem 
Neighborhoods advocate for additional analysis of alternatives and express stronger concern with 
unresolved issues. Identification of other uses for the County Commissioner and Superior Court 
buildings, prior to vacancy of the building by the courts, has been identified as a particular 
concern. Other issues that have been identified are related to the provision of adequate roadway 
mitigation and safe pedestrian and bicycle access and coordination with ongoing projects in the 
vicinity. DCAM has stated that it will coordinate with the Massachusetts Highway Department 
(MHD) and the MBTA regarding roadway reconstruction, mitigation and the proposed parking 
garage. DCAM has also committed to work closely with the City and the community, including 
the abutting neighborhood, to develop a design appropriate to its context within designated 
historic districts. The City has indicated it will coordinate with state agencies regarding adaptive 
reuse of the court buildings and to continue developing plans to address roadway mitigation and 
parking. 

Based on a review of the ENF, the additional materials submitted by the proponent on 
February 7, 2007, consultation with public agencies, and review of public comment letters, I 
have determined that no additional MEPA review is warranted. The proponent can address the 
development and/or refinement of appropriate mitigation for historic and environmental impacts 
through subsequent state and local review and permitting processes. I encourage the proponent 
to work cooperatively with MHC during the consultation process to further analyze its 
alternative development scenarios and develop appropriate mitigation for impacts. I expect 
DCAM to continue to collaborate with the City and the community on all aspects of the project. 
In particular, i t  would be beneficial for DCAM to organize a public meeting, in conjunction with 
the City, the MBTA and MassHighway, to provide a comprehensive overview of planned 
projects and provide assurance that these projects will be coordinated and vehicular, pedestrian 
and bicycle access will be maintained and enhanced during the construction period and over the 
long-term. 

The land transfer consists of disposition of the Superior Court and County Commissioner's building by DCAM. 
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Historic Resources 

MHC has indicated that Plan A and Plan B will have an "adverse effect" on the Baptist 
Church and on the properties at 58, 60 and 62 Federal Street through the demolition of all or part 
State Register properties. In addition, MHC indicates that all three project alternatives - with no 
imminent plan for state reuse or disposition and transfer of the facilities with adequate 
restrictions - will have an adverse effect on the County Commissioner's Building and the 
Superior Court. MHC further notes that the project may have indirect impacts through the 
design and construction of the new facility on the character and setting of the Essex County 
Courthouse Complex Historic District and Federal Street Historic District. MHC has requested 
the development of an EIR to further analyze potential re-use of the historic resources on the site, 
further planning for the reuse of the vacated court buildings and further details on design of the 
new building and its potential impact on affected historic districts. 

I believe these issues will be addressed appropriately through the MHC consultation 
process. DCAM has indicated that it will review project alternatives in more detail during the 
historic review process. To ensure the preservation of the building during any vacancy, DCAM 
will develop a plan to provide adequate security, heating and ventilation and will attach historic 
preservation restrictions to the property prior to any transfer. In addition, DCAM and the City 
have expressed their commitment to identify appropriate uses for the vacated buildings 
consistent with the City's planning goals. I urge DCAM to accelerate the identification of 
appropriate uses for the vacated buildings to minimize the amount of time they may be vacated 
and to address comments by MHC and many others on this issue. 

Transportation and Traffic 

The proponent has completed a traffic study and developed mitigation to minimize traffic 
impacts. The ENF and traffic study describe mitigation that, in concert with improvements 
planned by MassHighway for North Street and Bridge Street, will improve traffic conditions and 
avoid exacerbating any existing problems. The project is located in close proximity to transit 
and the proponent has identified measures to improve pedestrian access and safety. The project 
includes installation of a signal at Federal Street, North Street and the ramps to Bridge Street and 
includes signalized pedestrian crosswalks at Federal Street and North Street. A new sidewalk 
will be constructed along the North Street and Bridge Street edges of the site to ensure adequate 
pedestrian circulation throughout the site. The reconstruction of Bridge Street by MassHighway 
will include a signal at the MBTA DriveIBridge Street intersection and a signalized crosswalk. 

DCAM has committed to continue consulting with the City and the community on the 
development of traffic mitigation and pedestrian access. Comment letters from the Salem City 
Council and Stanley Szwartz identify alternatives to proposed improvements that appear worthy 
of additional analysis although they could not be implemented solely by DCAM and would 
require support from MassHighway and/or the City of Salem. I encourage DCAM, 
MassHighway and the City to consider the feasibility and advisability of these alternatives as 
plans are developed and refined. To further minimize traffic impacts and parking associated 
with the project, 1 expect that DCAM will work with the MBTA on strategies to increase use of 
mass transit by employees and visitors to the site. 
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Construction Period Impacts 

Because this project is located in a dense urban environment, I urge the proponent to 
consult with MassDEP regarding the development of a construction equipment retrofit program 
and use of on-road low sulfur diesel fuel in off-road construction equipment. These measures 
can reduce exposure to diesel exhaust f ~ ~ m e s  and particulate emissions for workers and abutters. 

The review of the ENF has served to adequately disclose the potential environmental 
impacts associated with this project. Based on the information in the EENF and after 
consultation with relevant public agencies, I find that outstanding issues can be addressed 
adequately through state and local review. No further MEPA review is required. 

February 22,2007 
Date 

Comments Received: 

Massachusetts Historical Commission 
Frederick E. Berry, Senate Majority Leader 
Representative John D. Keenan 
Mayor Kimberly Driscoll, City of Salem 
City of SalemEngineering Division 
City of Salem/City Council 
Salem Historical Commission - no position 
Salem Historical Commission (second letter) 
Alliance of Salem Neighborhoods 
Essex National Heritage Area 
Federal Street Neighborhood Association 
Historic Salem Lncorporated 
The Salem Partnership 
Jane Curtis Arlander 
Elizabeth M. Burns 
David J. Goggin, A.S. 
Ana M. Gordon 
Darrow A. Lebovici 
Richard Luecke and Perry McIntosh 
Mickey Northcutt 
Richard Pabich 
Stanley H. Szwartz 

Ian A. Bowles 
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1.0 INTRODUCTION 

The Massachusetts Division of Capital Asset Management (DCAM) is proposing to 
expand the Trial Court facilities within Salem, Massachusetts.  The expansion 
includes the construction of a new building approximately 190,000 square feet that 
will house the Superior, District, Housing and Juvenile courts.  This area could 
accommodate a small growth in staff and court use, but neither is anticipated to 
occur.  The increase in the building area is due to complying with the latest design 
standards and safety regulations, not because of an increase usage or additional court 
facilities.  Currently, the Superior Court is located on Federal Street and will be 
moved into the new court building.    The Registry of Deeds currently shares the 
building on Federal Street with the Probate and Family Court.  This building is being 
renovated.  The Registry of Deeds is being relocated from its courthouse site to 
another site within Salem. 

The proposed location of the new building is the southeast corner of the Bridge 
Street/North Street (Route 114) interchange, which will result in the elimination of 
the East Ramps that connect the two roadways.  These ramps currently allow for 
northbound North Street traffic to access Bridge Street, and for eastbound Bridge 
Street traffic to access northbound North Street.  North Street currently overpasses 
Bridge Street to form the grade separated interchange.     

This Functional Design Report was prepared to evaluate the impacts of removing the 
East Ramps and reassigning the affected ramp movements within the interchange.  
The evaluation included an analysis of the impacts to the interchange itself, as well as 
to the key surrounding intersections within the North Street/Bridge Street influence 
area. 

To properly determine the impacts to the North Street/Bridge Street influence area, a 
study area was defined that included surrounding intersections along Bridge Street 
and North Street, as well as intersections within Salem’s Central Business District 
(CBD) along Washington Street and Norman Street.  Figure 1 shows the project 
study intersections, which are also listed below: 

• Bridge Street at Flint Street 
• Bridge Street at North Street SB Ramps 
• Bridge Street at North Street NB Ramps 
• Bridge Street at MBTA Driveway 
• Bridge Street at Washington Street 
• Bridge Street at Saint Peter Street 
• North Street at Mason Street 
• North Street at Bridge Street Ramps (Both Directions) 
• North Street at Federal Street 
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• North Street at Lynde Street 
• North Street at Essex Street 
• Summer Street at Chestnut Street/Norman Street 
• Norman Street at Crombie Street 
• Norman Street at Margin Street 
• Washington Street at Federal Street 
• Washington Street at Lynde Street/Church Street 
• Washington Street at Essex Street 
• Washington Street at Norman Street/New Derby Street 

 
Due to its proximity to the courthouse site, the North Street/Federal Street 
intersection was examined closely. 
 
The project study area is a fairly large area that surrounds the Court facilities around 
both Bridge Street and North Street.  Many of the intersections will be impacted by 
the various roadway improvement projects planned for the city, each at different 
levels of design.  Specific projects and their impacts on the study intersections were 
incorporated into this study based on the level of certainty towards the completion of 
a particular project.  Information regarding the status of a project was obtained from 
multiple sources, including MassHighway, the City of Salem and the MBTA. 
 
The primary analysis conducted in this study was directed at the impacts the Trial 
Court project has on the reassignment of traffic due to new travel patterns that result 
from circulation changes.  A key part of the analysis, though, was combining the 
various proposed projects to evaluate the different impacts each had in conjunction 
with one another. 
 
An earlier DCAM report, Draft Functional Design Report, Proposed Trial Court 
Expansion, prepared by Edwards and Kelcey, Inc. in 2005 evaluated different 
alternatives at the North Street and Bridge Street ramps intersection to determine the 
optimal roadway configuration and traffic control.  The preferred alternative included 
the following general features: 
 

• A left turning lane on North Street to allow northbound traffic to turn left 
onto the West Ramps to access Bridge Street. 

• Realigning Federal Street to allow the westbound approach to travel 
across North Street to access the West Ramps, and to go right to travel 
northbound on North Street.  This alternative did not allow for left turns 
onto southbound North Street. 

• Widening of the West Ramps to provide left and right turning lanes to 
allow the ramp traffic from Bridge Street to access both directions of 
North Street. 





 

Introduction Page 1-3  

L:\work\94958\PROJ\TRAFFIC\FUNCTIONAL DESIGN REPORT.doc 

• Signal control at the North Street/Federal Street intersection to regulate all 
of the movements. 

 
Along with operational considerations, the preferred alternative was selected based 
on discussions with DCAM and Salem officials to satisfy their criteria and needs for 
this project.  This alternative, with some minor modifications, was evaluated as part 
of this study.  More detail as to the exact geometric layout and operations of the 
intersection is described later in this report.    
 
This study included field observations of existing roadway and traffic conditions; a 
review of previous studies/reports and data; and traffic capacity analyses and 
recommendations.   
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2.0 EXISTING CONDITIONS 

Roadway Characteristics 

The following section describes the characteristics of the major roadways within the 
study area. 

North Street (Route 114) is functionally classified as an urban arterial that connects 
the downtown area of Salem to the City of Peabody to the northwest.  Within the area 
of the project site, the total roadway width is around 17 meters, which includes four 
+/- 4.3 meter wide lanes (two in each direction) and no defined shoulders.  South of 
the project site there is an outdated pedestrian signal between Federal Street and 
Lynde Street.  Between Lynde Street and Essex Street, parking is allowed along the 
east side of the roadway.  The roadway pavement is in fair condition and the 
pavement markings appear to be in good condition.  In addition to the pedestrian 
signal, there is an unsignalized mid-block crosswalk between the Bridge Street ramps 
and Federal Street.  The posted speed limit on North Street is 50 kph (30 mph) within 
the project area. 

Bridge Street is functionally classified as an urban arterial west of Washington 
Street and a primary arterial east of Washington Street.  Within the project area 
Bridge Street consists of two 6.1 meter wide travel lanes, one in each direction.  On 
street parking is generally not permitted on Bridge Street within the project study 
area, but west of the project site several vehicles park within the unpaved area off of 
the roadway along the north side of the street.  Most of these vehicles are parked in 
this area to use the MBTA commuter rail station.  Curb side parallel parking occurs 
adjacent to the West Ramp intersection also along the north side of the street.  There 
are several utility poles located on both sides of Bridge Street many of them are 
within 0.15 meters of the roadway.  The roadway pavement is in fair to good 
condition with some cracked and uneven sections.  The pavement markings along the 
roadway, with the exception of the double yellow center line, are generally faded. 

Federal Street is functionally classified as a local roadway that connects the 
downtown area of Salem with North Street east of the project area, and is primarily 
residential west of the project.  It is a one way street in the east to west direction.  The 
pavement width varies between 6.1 and 12.2 meters within the project area, and the 
pavement is generally in fair condition. 

Intersection Characteristics 

The following section describes the characteristics of the key intersections within the 
study area.  Even though many intersections were included and evaluated as part of 
the study because of the make-up of the area, only those intersections felt to be 
directly impacted by the project are described in great detail. 
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North Street at Federal Street 

This intersection is a four-legged unsignalized intersection with stop sign control for 
the Federal Street westbound approach.  The North Street northbound approach is a 
6.7 meter wide shared through/left lane that begins to open up from one lane to two 
lanes through the intersection.  The North Street southbound approach provides a 3.6 
meter wide through lane and a 3.6 meter wide shared through/right turn lane.  The 
Federal Street westbound approach is a 7.6 meter wide lane that only allows right 
turns onto northbound North Street.  There is also an exclusive slip lane near the 
intersection for the Federal Street westbound traffic to turn onto the East Ramps to 
access Bridge Street.  The west leg of Federal Street is a 7.5 meter wide lane that is 
one way away from the intersection.  A median on North Street prevents westbound 
Federal Street vehicles from making a left onto North Street or from crossing North 
Street to continue onto Federal Street.  Immediately south of the intersection is a 
pedestrian signal that flashes green for the North Street approaches until actuated by 
a pedestrian at which time it displays a steady red and yellow indication.  There are 
also crosswalks to cross both legs of Federal Street and a crosswalk just north of the 
intersection to cross North Street.  

North Street at East Ramps 

The East Ramps provide access to Bridge Street for northbound North Street traffic 
and westbound Federal Street traffic.  They also provide access from Bridge Street 
onto northbound North Street.  Only right turns are allowed onto and off of the ramps 
at this intersection.  The East Ramps approach to North Street is controlled by a stop 
sign.  North Street consists of two northbound lanes at the intersection with each lane 
being around 4.0 meters wide.  Both the approach and departure lanes of the ramp are 
approximately 6.0 meters wide.  Sidewalks exist along North Street and along the 
east side of the Ramps. 

North Street at West Ramps 

The West Ramps provide access to Bridge Street for southbound North Street traffic, 
as well as access from Bridge Street onto southbound North Street.  Similar to the 
East Ramps, only right turns are allowed onto and off of the ramps.  The West Ramps 
approach to North Street is under stop sign control.  North Street consists of two 
southbound lanes at the intersection with each lane being around 4.0 meters wide.   
The ramp approach is around 6.0 meters wide, while the departure lane is around 8.5 
meters wide.  Sidewalks exist along North Street and along the west side of the 
Ramps. 

 

 



 

Existing Conditions Page 2-3  

L:\work\94958\PROJ\TRAFFIC\FUNCTIONAL DESIGN REPORT.doc 

Bridge Street at West Ramps 

As mentioned above the West Ramps provide access from southbound North Street 
onto Bridge Street.  The West Ramps intersect Bridge Street to form an unsignalized 
T-intersection.  The West Ramps approach consists of a left turn lane and a 
channelized right turn lane both under stop sign control.  The left turn lane is 
approximately 6.0 meters wide, while the right turn lane is approximately 7.0 meters 
wide.  The eastbound and westbound approaches to Bridge Street consist of two 6.1 
meter wide lanes.  The westbound approach is a shared through left turn lane, and the 
eastbound approach is a shared through/right turn lane.  Given the width of the lanes, 
the westbound through traffic is able to pass the vehicles waiting to turn left onto the 
ramp.  The eastbound right turn onto the ramp is channelized and is around 6.5 
meters wide.  Sidewalks exist along both sides of Bridge Street. 

Bridge Street at East Ramps 

The East Ramps provide access from northbound North Street to Bridge Street.  The 
East Ramps approach to Bridge Street consists of a 6.0 meter shared left/right turn 
lane under stop sign control.  The eastbound and westbound approaches to Bridge 
Street consist of two 6.1 meter wide lanes.  Westbound left turns onto the ramp from 
Bridge Street are permitted, but are very difficult to make given the geometry of the 
intersection.  Sidewalks are provided along both sides of Bridge Street. 

Sight distance deficiencies exist at this intersection due to the North Street overpass 
bridge abutments to the west of the intersection.  Drivers on the ramp approach to 
Bridge Street do not have adequate sight distance to the west to make a safe 
maneuver from the intersection and avoid a possible collision. 

Bridge Street at MBTA Commuter Parking Lot Driveway 

The MBTA access driveway for the Salem station intersects Bridge Street to form a 
T-intersection with the driveway approach under stop sign control.  This intersection 
is located only about 30 meters west of the Bridge Street/East Ramps intersection.  
The commuter rail access road consists of one travel lane in each direction.  The 
Bridge Street approaches consist of two 6.1 meter wide lanes.  The eastbound 
approach is a shared through/right turn lane and the westbound approach is a shared 
through/left turn lane.  Sidewalks exist along both sides of Bridge Street and along 
the access driveway. 

Similar to the Bridge Street/East Ramps intersection, sight deficiencies to the west 
exists due to the North Street overpass bridge abutments. 

The exact location of these key intersections is shown in Figure 2. 
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2.3 Existing Traffic Volume Data 

Traffic volume data were collected to assess the operational characteristics within the 
study area.  The data also provide a basis for justifying traffic control measures such 
as signs, channelization, and traffic signals. 

Automatic Traffic Recorder (ATR) counts and Manual Turning Movement (MTM) 
counts at the key study intersections were taken were taken in the fall of 2005 and 
projected one year ahead to 2006.  Based on historical data, the volumes were 
projected with a 1% growth rate.  For this area this is considered to be fairly 
conservative.  The ATR counts were conducted to record weekday traffic volumes 
and the MTM counts were performed from 7:00 to 9:00 AM and 4:00 to 6:00 PM on 
a weekday to obtain the peak period data.  The ATR counts were taken at the 
following locations:  

• North Street, north of Bridge Street 

• Bridge Street, west of North Street 

• Bridge Street, east of Flint Street 

The Average Daily Traffic (ADT) for an average 24-hour period is shown in Table 1.  
Complete ATR data are shown in the Appendix. 

Table 1: Average Daily Traffic (2006) 

LOCATION PEAK HOUR VOLUME 24-HOUR VOLUME 

North Street, north of Bridge Street 
AM: 3005 

PM: 3093 
38,140 

Bridge Street, west of North Street 
AM: 1913 

PM: 1750 
25,381 

Bridge Street, east of Flint Street 
AM: 1403 

PM: 1332 
19,806 

 

Since MTM counts were only collected for about half of the study intersections, 
additional resources were utilized to obtain count data for the other locations.  For the 
most part, this consisted of the intersections within Salem’s central business district.  
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The November 2005 CTPS study, Transportation Improvement Study for Routes 1A, 
114, and 107 and Other Major Roadways in Downtown Salem, was used to obtain 
the necessary data.  The CTPS counts were conducted in December 2003 and May 
2004 and were balanced and seasonally adjusted as part of the study.  These volumes 
were also adjusted with a growth rate of 1% per year to obtain 2006 volumes. 

To determine if any of the data needed to be adjusted to account for seasonal 
fluctuation within the area, MassHighway data were researched.  The MassHighway 
data revealed that during October and early November (Halloween season) traffic 
volumes are approximately four percent higher than the average month conditions.  
Based on this, the counts conducted in October 2005 were compared to historical 
counts, and those that showed a significant increase were recounted after the 
Halloween season.   

The observed volumes were not adjusted, since this provided a conservative or above 
average 2006 analysis condition.  These volumes were then compared with the CTPS 
volumes and where necessary they were balanced to properly represent the peak hour 
conditions throughout the entire study area.  The existing weekday AM and PM peak 
hour traffic volumes are shown in Figures 3 and 4.  

2.4 Accident Data 

Accident reports were obtained from MassHighway for the key study intersections 
for 2003, 2004 and 2005.  This data is summarized in Table 2.  Accident rates were 
calculated per MassHighway methods, which are shown in the Appendix. 

Table 2: Accident Data Summary (2003 – 2005)  

Location Total Average per 
Year Crash Rate 

North Street/Federal Street 30 10.0 0.97 

North Street/Bridge Street 44 14.7 0.57 

Bridge Street/MBTA Drive 4 1.3 0.18 

    
Total 78 26  
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As shown in Table 2 there are approximately 15 accidents per year at the Bridge 
Street and North Street intersection, which is on the State’s list of “Top 1000 Crash 
Locations.”  It should be noted that this intersection/interchange consists of multiple 
intersections, including Bridge Street at the East and West Ramps, as well as North 
Street at the East and West Ramps.  These intersections combined have a high 
volume of traffic traveling through them, which results in a lower crash rate than 
expected for such a high number of accidents.  Given this high number accidents, it is 
reasonable to conclude there are significant safety deficiencies at this 
intersection/interchange location.  Various projects (including this one) are being 
proposed that should address these safety concerns.   

The North Street and Federal Street intersection also has a high number of accidents, 
as well as a crash rate that is above both the MassHighway District 4 and statewide 
average crash rates for an unsignalized intersection.  Given Federal Street’s 
proximity to Lynde Street, accidents that occurred at North Street and Lynde Street 
were included as part as part of the North Street and Federal Street data.  There were 
only a few accidents at Lynde Street.  This intersection appears to have safety 
deficiencies as well, that should also be addressed by the various proposed projects. 

A more detailed description of these projects is described later in this report.      
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3.0 FUTURE TRAFFIC VOLUMES AND CONDITIONS 

3.1 Future Volumes 

To evaluate potential improvement measures for roadways or intersections, accepted 
engineering design practice requires that the new design be based on expected future 
traffic flows through the facility.  Typically, the horizon used is 10 or 20 years.  For 
this study, the base year is 2006 and design year is 2016.   

The Metropolitan Planning Council (MAPC) predicted that over the next two decades 
the North Shore region around Salem would experience steady growth in 
employment, negative growth in population and a minor increase in households.  
Even though these forecasts point to little or no growth in the region over the next 20 
years, a review of the historical traffic data combined with recent transportation 
studies and the significant investment in transportation infrastructure in the area 
suggest a more conservative approach.  Traffic flow is expected to increase as a result 
of improving the capacity within the study area; therefore the traffic volumes should 
increase.    

For this study, a traffic growth rate of 1.0% percent per year was used for all traffic 
based on the historical data and information from previous studies.  In addition to the 
growth rate, specific planned or approved development projects that would generate 
traffic through the study area were included.  According to city officials, a handful of 
small projects including mixed use and residential developments are being proposed 
in the area.  The traffic generated from these projects should be fairly low, but was 
still included in the general background growth for this study to account for all 
potential traffic impacts.  Based on the 1.0% annual traffic growth rate and the traffic 
generated from the proposed developments, the manual turning movement counts 
were projected to 2016.  This provides an approximation of future conditions on 
which to base an assessment of future operations.   

3.2 No Build Conditions 

There are several transportation improvement projects that have been proposed for 
Salem that will impact the downtown, as well as the immediate surrounding vicinity.  
Each of these projects was included for evaluation and analysis in this study, and all 
are assumed to be complete by the 2016 design year.  Results of the evaluation are 
described later in this report.  The following is a brief summary of the transportation 
projects: 

Bridge Street By-Pass Project 

Construction has begun on this MassHighway project that includes a new by-pass 
road that will provide a direct connection between downtown Salem to Beverly.  The 
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new roadway will run adjacent to the MBTA commuter rail lines from the bridge into 
Beverly to Bridge Street just west of Saint Peter Street.  The project also includes 
replacing the existing rotary at the Bridge Street/Washington Street intersection with 
a fully-actuated traffic signal and increasing capacity.  At the Bridge Street/Saint 
Peter Street intersection, Bridge Street is being widened to provide additional 
capacity and a fully-actuated traffic signal is being installed. 

Bridge Street (Route 107) Reconstruction Project between Washington Street and 
Flint Street        

This is another MassHighway project that is currently at the 25% design stage.  This 
project includes widening Bridge Street to provide two travel lanes in each direction 
and signalizing both the Bridge Street at MBTA Drive and East Ramps intersections.  
Increased capacity and upgraded signal operations are proposed for the Bridge Street 
and Flint Street intersection, as well. 

North Street (Route 114) 

This project includes the reconstruction of North Street from Essex Street to the 
Peabody city line.  No capacity improvements are proposed, as this project will 
maintain the existing two lane cross section.  A number of traffic signals are 
proposed to be upgraded and installed as part of the project, including one at the 
intersection of North Street and Mason Street and a pedestrian signal just north of 
Federal Street.  Also, interconnection is proposed between the project signals, 
including a connection between the proposed pedestrian signal north of Federal Street 
and the existing signal at the North Street/Essex Street intersection.  

The projected turning movement volumes for the 2016 No Build Conditions are 
shown in Figures 5 and 6. 

3.3 Build Conditions 

As mentioned above, the proposed location of the new courthouse is the southeast 
corner of the Bridge Street/North Street (Route 114) interchange.  Building the 
courthouse at this location requires the elimination of the East Ramps.  These ramps 
currently allow for northbound North Street traffic to access Bridge Street, and for 
eastbound Bridge Street traffic to access northbound North Street.  To accommodate 
the traffic that will be impacted by the ramp removal, the North Street/Federal 
Street/West Ramps intersection will need to be reconfigured.  As mentioned above, a 
feasibility study was conducted that determined the best layout and control for the 
intersection.  The following is a description of the features for the proposed redesign 
of the intersection: 
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• Realigning northbound North Street to provide a 61 meter left turning lane 
to allow northbound traffic to turn left onto the West Ramps to access 
Bridge Street.  This will accommodate the northbound traffic that currently 
turns right onto the East Ramps to access Bridge Street.  The northbound 
lane arrangement will consists of a through only lane and a left turn only 
lane. 

 
• Realigning Federal Street and eliminating approximately 19 meters of the 

North Street center median to allow the westbound Federal Street traffic to 
travel across North Street to access the West Ramps.  This traffic will also 
be permitted to go right to travel northbound on North Street, but will not 
be permitted to make left turns onto southbound North Street.  Given land 
constraints, Federal Street cannot be realigned to be directly across the 
West Ramps.  Therefore, an offset maneuver will need to be made for the 
Federal Street traffic to access the West Ramps.  

 
• Widening of the West Ramps to provide left and right turning lanes to 

allow the eastbound ramp traffic from Bridge Street to access both 
directions of North Street.  Also, the widened ramp will include two 
receiving lanes for traffic traveling from North Street to access Bridge 
Street.  

 
• Signal control at the North Street/Federal Street/West Ramps intersection 

to regulate all of the movements.  Three pedestrian crossings within the 
intersection are being proposed that will run concurrent with vehicular 
movements.  One crossing Federal Street, and two crossing North Street on 
either side of Federal Street.  The signal phasing will be as follows: 

� Northbound left turn advance; concurrent northbound/southbound 
with a permitted northbound left turn; eastbound ramp approach; 
and westbound Federal Street approach. 

As mentioned above, the Federal Street approach cannot be lined up with 
the West Ramps, therefore eastbound and westbound approaches must run 
as a split phase to maximize safety. 

 
The Build Condition was evaluated and included the improvement projects that were 
described in the No Build Condition.  The Build Condition also included 
signalization at the Bridge Street and West Ramps intersection, which will require 
traffic signal control to accommodate the additional traffic that will be traveling 
through the intersection.  The results of the evaluation are described later in this 
report. 
 
It should be noted that according to a 2001 DCAM study, Salem Trial Courts 
Transportation Study, prepared by Howard/Stein Hudson Associates, no additional 
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traffic is anticipated to occur during the peak hours, due to the new court facilities.  
Therefore, the Build Condition did not include new traffic distributed onto the 
roadway network as a result of the relocation of the Trial Court facilities.  In addition, 
no reduction in the traffic volume and movements was included to reflect the 
relocation of the Registry of Deeds.  The projected turning movement volumes for 
the 2016 Build Conditions are shown in Figures 7 and 8. 
 

Traffic Signal Warrant Analysis 

An analysis was performed to determine if traffic signal control is warranted at the 
project intersections under the criteria set forth in the Manual on Uniform Traffic 
Control Devices (MUTCD 2003 Edition).  The MUTCD criteria reflects the results of 
significant research over the years as well as the collective experience of traffic 
engineers, and is used to evaluate the need or desirability of traffic signal control 
throughout the United States.  It should be noted, however, that the criteria identifies 
conditions where traffic signal control may be appropriate rather than mandating such 
an installation.  The criteria involve traffic volumes on the major and minor street 
over certain time periods, accident records, and delays.  There are eight warrants for 
the installation of a traffic signal, which include three traffic volume related and five 
non-traffic volume related.   

Results from a previous report, Functional Design Report, Bridge Street 
Reconstruction, Salem MA prepared by Rizzo Associates in 2003 showed that the 
intersection of Bridge Street and the East Ramps meets Warrants 1A (Eight-Hour 
Minimum Vehicle Volume), 1B (Eight-Hour Interruption of Continuous Traffic), 2 
(Four-Hour Vehicle Volumes), and 3 (Peak Hour).  The intersection of Bridge Street 
and the MBTA Drive meets Warrants 2 and 3.  The report also recommends 
signalization at both intersections. 

A separate warrant analysis was performed for the intersection of Bridge Street and 
the West Ramps under 2006 traffic volumes.  The results of the analysis show that 
the intersection satisfies the criteria for Warrants 1A, 1B, 2 and 3.   

Given that traffic will be rerouted through the North Street/Federal Street/West 
Ramps intersection due to this project, the peak hour warrant (Warrant 3) was 
analyzed to confirm the need for signalization.  The results of the analysis show that 
the intersection meets the warrant. 
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4.0 TRAFFIC CAPACITY ANALYSIS 

Capacity analysis was conducted to assess the quality of traffic flow at the key 
project intersections.  This was performed for the Existing 2006 conditions, No-Build 
2016 conditions (future volumes without courthouse project) and Build 2016 
conditions (future volumes with courthouse project).  

4.1 Level of Service Criteria 

The capacity analysis was conducted using the procedures of the 2000 Highway 
Capacity Manual (HCM) using the latest Synchro/SimTraffic software.  The capacity 
analysis utilizes traffic volumes, geometrics, and traffic controls at the intersection to 
determine a Level of Service (LOS) rating from A through F indicating how the 
intersection is expected to operate, or the quality of the driving conditions.  LOS A 
represents the best operating conditions or little to no delay, while LOS F represents 
the worst operating conditions or very high delay, traffic jam conditions.  LOS E 
represents an intersection operating at capacity or at the limit of acceptable delay.     

Level of service for signalized intersections is based on the average control delay in 
seconds per vehicle approaching the intersection.  The methodology takes into 
consideration the effects of signal type, timing and phasing, and geometrics when 
determining the delay for the intersection approaches and the intersection as a whole.  

Level of service at an unsignalized intersection is defined as the delay experienced by 
each minor movement, since the major movements are considered to be 
uninterrupted.  The LOS for unsignalized intersections is not defined for the 
intersection as a whole.  

Table 3 provides the level of service and the delay threshold criteria for both 
signalized and unsignalized intersections. 

Table 3: Level of Service Criteria 

Average Delay per Vehicle (seconds)       
    Signalized    Unsignalized  
Level of Service  Intersections   Intersections 

A    0 – 10.0    0 – 10.0 
B    10.1 – 20.0   10.1 – 15.0 
C    20.1 – 35.0   15.1 – 25.0 
D    35.1 – 55.0   25.1 – 35.0 
E    55.1 – 80.0   35.1 – 50.0 
F    > 80    > 50 
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The traffic capacity results are shown in Tables 4 through 6 and the complete 
analyses are shown in the Appendix.  The results also provide the queue lengths for 
each approach movement.  The queue length represents the maximum back distance 
where vehicles stop during a signal cycle.  The reported queue is the 95th percentile 
queue, which is the maximum backing of vehicles based on the 95th percentile traffic 
volumes.     

Table 4: Summary of Capacity Analysis −−−− Existing Conditions (2006 Volumes)   

Study Location Weekday AM 
Peak Hour 

Weekday PM 
Peak Hour 

 Level of 
Service 

Delay 
(sec per 

veh) 

Queue 
Length 
(feet) 

Level of 
Service 

Delay 
(sec per 

veh) 

Queue 
Length 
(feet) 

North Street/East Ramps  

East Ramps WB Right C 15.5 13 D 25.5 85 

North Street/West Ramps  

West Ramps EB Right D 32.0 85 D 27.6 97 

North Street/Federal Street  

North Street NB Left B 14.1 16 B 14.2 23 

Federal Street WB Right F 320.1 262 F 670.7 613 

Bridge Street/West Ramps  

Bridge Street WB Left A 3.5 12 A 5.4 19 

West Ramps NB Right F 223.4 603 F 68.3 208 

West Ramps NB Left F 223.4 603 F 68.3 208 

Bridge Street/East Ramps  

West Ramps NB Right F 347.1 553 D 31.1 122 

West Ramps NB Left F 347.1 553 D 31.1 122 

Bridge Street/MBTA Drive  

Bridge Street, EB Left B 10.8 20 B 10.8 8 

MBTA Drive, SB F 576.8 462 F 941.7 972 
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Table 5: Summary of Capacity Analysis −−−− No Build Conditions (2016 Volumes) 

Study Location Weekday AM 
Peak Hour 

Weekday PM 
Peak Hour 

 Level of 
Service 

Delay 
(sec per 

veh) 

Queue 
Length 
(feet) 

Level of 
Service 

Delay 
(sec per 

veh) 

Queue 
Length 
(feet) 

North Street/East Ramps  

East Ramps WB Right C 17.6 20 E 39.0 140 

North Street/West Ramps  

West Ramps EB Right F 53.6 146 E 45.0 165 

North Street/Federal Street  

North Street NB Left C 16.1 21 C 16.3 31 

Federal Street WB Right F 806.6 386 F 973.9 747 

Bridge Street/West Ramps  

Bridge Street WB Left A 5.0 16 A 4.0 28 

West Ramps NB Right F 65.2 333 F 269.8 461 

West Ramps NB Left F 65.2 333 F 269.8 461 

Signalized Locations:  

Bridge Street/East Ramps  

Bridge Street EB D 35.2 4 B 11.5 0 

Bridge Street WB C 23.8 720 C 21.8 933 

West Ramps NB F 84.4 460 F 138.3 454 

OVERALL D 38.8  C 31.8  

Bridge Street/MBTA Drive  

Bridge Street, EB F 125.3 862 E 58.7 701 

Bridge Street WB A 3.5 41 A 5.6 53 

MBTA Drive SB D 46.8 177 F 170.2 504 

OVERALL E 72.6  E 55.9  
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Table 6: Build Conditions (2016 Volumes) −−−− Summary of Capacity Analysis 

Study Location Weekday AM 
Peak Hour 

Weekday PM 
Peak Hour 

 Level of 
Service 

Delay 
(sec per 

veh) 

Queue 
Length 
(feet) 

Level of 
Service 

Delay 
(sec per 

veh) 

Queue 
Length 
(feet) 

Signalized Locations:  

North Street/West 
Ramps/Federal Street 

 

North Street NB Left F 106.4 369 F 93.4 229 

North Street NB Through B 14.8 458 C 31.4 616 

North Street SB E 72.3 427 E 64.8 796 

West Ramps EB Left E 64.1 91 E 78.2 232 

West Ramps EB Right C 28.5 159 C 31.1 213 

Federal Street WB F 111.4 337 F 140.7 527 

OVERALL E 61.6  E 65.0  

Bridge Street/West Ramps  

Bridge Street WB Left B 12.7 79 C 26.0 176 

Bridge Street WB Through B 15.0 261 B 10.1 380 

Bridge Street EB C 22.9 309 B 15.4 353 

West Ramps NB Left B 18.1 60 D 41.8 183 

West Ramps NB Right E 74.6 455 B 14.8 77 

OVERALL D 35.1  B 17.1  

Bridge Street/MBTA Drive  

Bridge Street, EB E 58.0 702 E 67.4 804 

Bridge Street WB A 7.1 348 A 8.1 344 

MBTA Drive SB B 17.1 57 F 145.6 431 

OVERALL D 38.8  E 61.2  

 

As shown in Table 4, under the Existing Conditions several approach movements 
experience failing levels of service, with very high delays, during both existing peak 
hours.  Most of the movements have very long queues as well.   

Various assumptions were made for the No Build Condition analysis regarding the 
proposed improvement projects.  Since the two projects along Bridge Street (By Pass 
and Reconstruction) are independent of one another and each includes two signalized 
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intersections, it was assumed that the four traffic signals on Bridge Street would be 
coordinated with optimal timings.  The four locations are the intersections of Bridge 
Street at MBTA Drive; East Ramps, Washington Street; and Saint Peter Street. 

As shown in Table 5, under the No Build Conditions the Federal Street westbound 
approach at North Street is still expected to fail during both peak hours.  The West 
Ramps approach to Bridge Street also continues to experience a LOS F, with very 
high delays.  Even with the Bridge Street at East Ramps and MBTA Drive 
intersections operating under signalized control, certain approaches experience a 
LOS F.  

The Build Condition (Table 6) required various improvements and modifications to 
certain study area intersections to provide for the best overall traffic flow through the 
area.  The adjustments made are as follows: 

• Coordination between the new traffic signal at the North Street/West 
Ramps/Federal Street intersection with the existing traffic signal at the 
North Street/Essex Street intersection, with optimal timings. 

• As mentioned above, the intersection of Bridge Street at the West 
Ramps will be signalized.  The westbound approach requires 
reconfiguration to include an exclusive left turning lane and a through 
lane with a westbound left turn advance.    

• Coordination between the four signals along Bridge Street at West 
Ramps; MBTA Drive; Washington Street; and Saint Peter Street.    

As shown in Table 6, under the Build Condition the North Street/West 
Ramps/Federal Street intersection operates at an overall LOS E during both the AM 
and PM peak hours.  This intersection has different phasing based upon pedestrian 
actuations.  Concurrent pedestrian phasing is being proposed to provide for the best 
operation.  For this analysis it was assumed that the pedestrian calls to cross Federal 
Street occurred every other cycle.  This was based primarily on the pedestrian count 
information for the area.  With the Bridge Street at West Ramps intersection 
operating under signalized control, none of the movements experience a failing LOS 
during either peak hour.  The overall LOS is D during the AM peak hour and B 
during the PM peak hour.  Also, during the PM peak hour the southbound MBTA 
Drive approach shows improved delay and queue lengths with the removal of the 
East Ramps approach from the signal. 

4.2 Simulation Analysis 

A simulation analysis of the study area was conducted utilizing the simulation 
component of Synchro, which is known as SimTraffic.  The simulation was used to 
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evaluate the operation of an intersection relative to adjacent intersections.  The 
Highway Capacity Manual methodology analyzed in Synchro fails to properly 
address the impacts that long queues and insufficient capacity may have on nearby 
intersections.  Simulations were run to evaluate these impacts. 

Under the No Build Condition the simulations revealed that during the PM peak 
hour, long queues were occurring along westbound Bridge Street at its intersection 
with the East Ramps.  This resulted in problems at the Bridge Street/Washington 
Street intersection since the queue was backing up into this location.  The reason for 
the long queue was because the split phasing needed at the Bridge Street/MBTA 
Drive/East Ramps signal was causing long delays on Bridge Street.  The split 
phasing, which is needed due to the offset nature of the intersection, causes the signal 
operation to be less efficient. 

Under the Build Condition the simulations revealed that the removal of the East 
Ramps signal resulted in a much better progression and operation for the 
Bridge Street signals.  Since the East Ramps phase will no longer be needed, more 
green time can be given to the Bridge Street approaches, which prevents the 
eastbound queue from backing into the Bridge Street/Washington Street intersection.  
The Build Condition simulations also revealed that the new signal at the North 
Street/West Ramps/Federal Street intersection will result in long southbound queues 
towards Mason Street that will require vehicles to wait through a couple of cycles at 
times to get through the intersection.  However, the Essex Street/Summer Street 
intersection showed a marked improvement.         

 



 

Recommendations and Improvements Page 5-1  

l:\work\94958\proj\traffic\functional design report.doc 

5.0 INTERIM CONDITION 

Due to the fact that construction on the courthouse project is expected to begin in 
September 2007, and the Bridge Street Reconstruction project is only at the 25% 
design stage, an Interim Condition was evaluated.  The Interim Condition included 
all of the projects described under the No Build Conditions (with the exception of the 
Bridge Street Reconstruction project), as well as the courthouse project.  Traffic 
volumes were projected to 2011 for the Interim Condition and a capacity analysis and 
simulation analysis was performed for the study area.  The Interim Condition was 
evaluated to ensure that traffic flows and operating conditions throughout the study 
area would not breakdown without the Bridge Street project improvements in place.     

Based on the projected volumes and the results of the analysis, it was determined that 
signalization was required at the Bridge Street/West Ramps intersection to maintain a 
satisfactory level of operation.  The projected turning movement volumes for the 
2011 Interim Conditions are shown in Figures 9 and 10.  The traffic capacity results 
are shown in Table 7 and the complete analyses are shown in the Appendix.   
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Table 7:  Interim Conditions (2011 Volumes) −−−− Summary of Capacity Analysis 

Study Location Weekday AM 
Peak Hour 

Weekday PM 
Peak Hour 

 Level of 
Service 

Delay 
(sec per 

veh) 

Queue 
Length 
(feet) 

Level of 
Service 

Delay 
(sec per 

veh) 

Queue 
Length 
(feet) 

Bridge Street/MBTA Drive  

Bridge Street, EB Left B 11.0 28 B 10.4 14 

MBTA Drive, SB F 997.6 566 F 848.1 985 

Signalized Locations:  

North Street/West 
Ramps/Federal Street 

 

North Street NB Left F 84.9 310 D 54.2 151 

North Street NB Through B 17.8 505 C 25.4 501 

North Street SB D 36.5 440 D 39.7 343 

West Ramps EB Left E 65.4 54 F 97.1 257 

West Ramps EB Right A 4.3 23 C 25.0 159 

Federal Street WB F 103.2 337 F 102.9 416 

OVERALL D 39.0  D 46.2  

Bridge Street/West Ramps  

Bridge Street WB Left C 26.1 111 C 31.4 213 

Bridge Street WB Through B 16.3 457 A 7.9 266 

Bridge Street, EB D 49.4 1064 C 29.9 689 

West Ramps NB Right F 176.4 378 B 11.3 97 

West Ramps NB Left D 24.7 39 D 44.0 196 

OVERALL E 75.3  C 21.9  

 

Even though the MBTA Drive will experience very high delays, the safety for this 
approach movement should improve with the removal of the East Ramps, allowing it 
to operate more like a traditional T-intersection.   

The most notable operating condition revealed during the analysis of the Interim 
Condition is the longer queues experienced on Bridge Street, particularly at the 
Bridge Street/West Ramps intersection.  The single lane capacity at the intersection is 
the main reason for the longer queues.  The evaluation of the simulations showed that 
none of the queues back into adjacent intersections.   
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The evaluation of the Interim Condition revealed that overall there will not be 
degradation in traffic flows through the study area.  The key study intersections will 
experience comparable delays, and the resulting queues will not create congestion 
problems.  The operation of the other study area intersections will be similar to that 
experienced under the Build Condition.      
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

The purpose of this Functional Design Report was to evaluate the impacts to traffic 
of removing the East Ramps at the North Street and Bridge Street interchange, due to 
construction of the new Trial Court Facility.  Even though the new court building will 
have a greater square footage than exists today, no additional traffic will be generated 
from the new facility.  The impacts of redistributing the traffic were analyzed for the 
interchange, as well as for critical surrounding intersections.  The report also 
determined and analyzed the best improvement features to incorporate into the area 
to achieve optimal traffic flow.  The evaluation included analyzing the study area 
using both the Highway Capacity Manual methodology, as well as a simulation 
analysis.   

Traffic is currently very heavy and congested through many parts of Salem during the 
peak hours, particularly within in the project study area.  One of the primary 
objectives of the evaluation was to ensure that the traffic flow through the study area 
would not degrade as a result of the interchange reconstruction. 

Based on the results of our evaluation, traffic flow will be maintained and in some 
cases will even be improved due to the project.  The following is a list of notable 
improvements expected to occur due to the removal of the Bridge Street/East Ramps 
intersection: 

• Improved flow and progression through the Bridge Street signals.  The East 
Ramps approach will no longer be incorporated into the signal with the 
MBTA Drive, thereby allowing more green time to be given to Bridge Street.  
This will allow the signalized intersection of Bridge Street and MBTA Drive 
to run more efficiently.   

• Improved capacity delay for both the Federal Street westbound approach to 
North Street and the West Ramps eastbound right turn onto North Street.  
Compared to the No Build Condition, these approach movements will 
experience less delay due to the modifications at the North Street/Federal 
Street/West Ramps intersection. 

• Improved safety.  As mentioned above there are sight distance deficiencies at 
the North Street/East Ramps intersection due to the North Street bridge 
abutments.  Removing the East Ramps eliminates the safety issue.       

These improvements and others are dependent on the modifications described 
under the Traffic Capacity Analysis section being implemented, such as the 
proper signal coordination along North Street and Bridge Street.         
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7.0 RIGHT OF WAY IMPACTS 

No additional right of way impacts are anticipated due to this work.  
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8.0 DESIGN WAIVERS 

No additional design waivers are anticipated as a result of this new work. 
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9.0 ESTIMATED QUANTITIES AND COSTS 

The total new construction cost due to this work is approximately $470,000.  This 
results in additional cost of approximately $400,000 to the existing North Street 
project. 
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