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January 2, 2007

Secretary Robert W. Golledge, Jr.
Executive Office of Environmental Affairs
100 Cambridge Street, Suite 900

Boston, MA 02114-2524

Attn: MEPA Unit

Subject: Environmental Notification Form
J. Michael Ruane Judicial Center [ Salem Trial Couris, Salem

Dear Secretary Golledge:

On behalf of the Massachusetts Division of Capital Asset Management (DCAM)
enclosed please find the Environmental Notification Form for the J. Michael Ruane
Judicial Center / Salem Trial Courts project in Salem, Massachusetts.

Please notice the ENF in the Environmental Monitor published on January 9, 2007,
The Public Comment period will extend through January 29, 2007 and the Secretary’s
Certificate will be issued on February 8, 2007. ‘

By copy of this letter, | am advising recipients of the ENF that written comments may
be filed during the comment period, addressed as follows:

Secretary Robert W. Golledge, Jr.
Executive Office of Environmental Affairs
100 Cambridge Street, Suite 900

Boston, MA 02114-2524

Attn: MEPA Unit

Copies of the ENF may be obtained by contacting me at (978) 897-7100, or by e-mail
at dkelleher@epsilonassociates.com. Thank you for your attention to this matter.

Sincerely,
EPSILON ASSOCIATES, INC.

T AWM AS L2

Douglas ). Kelleher
Senior Planner

Attachment
cc: Recipients of the ENF

Gail Rosenberg, DCAM
Carol Meeker, DCAM
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January 2, 2007
=psilon



Environmental Notification Form

J. MICHAEL RUANE JUDICIAL
CENTER / SALEM TRIAL COURTS

Prepared for:

Division of Capital Asset Management
One Ashburton Place
Boston, MA 02108

Prepared by:

Epsilon Associates, Inc.
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For Office Use Only

Com mon Weal th Of M assaCh usetts Executive Office of Environmental Affairs

Executive Office of Environmental Affairs @ MEPA Office
EOEA No.:

Environmental glEPA??;lgzg
YL ™ one: - -
E N F Notification Form

The information requested on this form must be completed to begin MEPA Review in accordance with
the provisions of the Massachusetts Environmental Policy Act, 301 CMR 11.00.

Project Name: | ). Michael Ruane Judicial Center / Salem Trial Courts

Street: | Federal Street

Municipality: | Salem Watershed: Salem

Universal Transverse Mercator Coordinates: | Latitude: 42.5231°N

X344084, Y4709608 Longitude: | 70.8982°W

Estimated commencement date:| May 2008 | Estimated completion date:[ june 2010

Approximate cost: $106 million Status of project design: | 10 | % complete
Conceptual Design

Proponent. Massachusetts Division of Capital Asset Management
Street: One Ashburton Place, 15" Floor _
Municipality: Boston | State: MA | Zip Code: 02108

Name of Contact Person From Whom Copies of this ENF May Be Obtained:
Doug Kelleher

Firm/Agency: | Epsilon Associates, Inc. Street: | 3 Clock Tower Place, Suite 250
Municipality: | Maynard State: | MA | Zip Code: | 01754
Phone: (978) 897-7100 Fax: | (978) 897-0099 E-mail:| dkelleher@epsilonassociates.com
Does this project meet or exceed a mandatory EIR threshold (see 301 CMR 11.03)?
, [lYes XINo
Has this project been filed with MEPA before?
[lYes (EOEA No. ) XINo
Has any project on this site been filed with MEPA before? '
[lYes (EOEA No. ) XINo
Is this an Expanded ENF (see 301 CMR 11.05(7)) requesting:
a Single EIR? (see 301 CMR 11.06(8)) [ClYes XINo
a Special Review Procedure? (see 301CMR 11.09) [lYes MXNo
a Waiver of mandatory EIR? (see 301 CMR 11.11) Clyes XINo
a Phase | Waiver? (see 301 CMR 11.11) ClYes XINo

Identify any financial assistance or land transfer from an agency of the Commonwealth, including the

agency name and the amount of funding or land area (in acres): The project is being undertaken by a state
agency.

Are you requesting coordinated review with any other federal, state, regional, or local agency?

[IYes (Specify ) XINo
List Local or Federal Permits and Approvals: The project will require coverage under the NPDES general permit
for construction.

Which ENF or EIR review threshold(s) does the project meet or exceed (see 301 CMR 11.03):

[]Land [] Rare Species [ ] Wetlands, Waterways, & Tidelands

[ ] Water [ ] Wastewater ] Transportation

] Energy ] Air [ ] Solid & Hazardous Waste

[JACEC [] Regulations X] Historical & Archaeological Resources

Revised 10/99 Comment period is limited. For information call 617-626-1020




TRANSPORTATION

miles)

Vehicle trips per day 1,423 650* 2,073

Parking spaces 90 +30 120
WATER/WASTEWATER

Gallons/day (GPD) of water use 16,054 15,675%* 31,729

GPD water withdrawal 0 0 0

GPD wastewater generation/ 14,594 14,250** 28,344

treatment

Length of water/sewer mains (in N/A <0.25 <0.25

- Summary of Project Size | Existing Change Total State Permits &
& Environmental Impacts Approvals
AND [_] Order of Conditions
Total acreage 3.8 L Supe!'s.edlng Order of
Conditions
[] Chapter 91 License
New acres of land altered Plan A: 1.9 [ ] 401 Water Quality
Plan B: 1.3 Certification
Plan C: 1.9 ] MHD or MDC Access
Permit
Acres of impervious area 2.5 Plan A: 0.3 Plan A: 2.8 [] Water Management
Plan B: 0.5 Plan B: 3.0 Act Permit
Plan C: 0.3 Plan C: 2.8 [] New Source Approval
Square feet of new bordering 0 u gEP orCMWRAt_ /
vegetated wetlands alteration ewer Lonnecton
Extension Permit
Square feet of new other wetland 0 [[] Other Permits
alteration , . g
; : (including Legislative
Acres of new non-water dependent 0 Approvals) — Specify:
use of tidelands or waterways
. Massachusetts Historical
00mmission — State Register
Gross square footage 133,317 190,000 323,317 Review
Number of housing units 21 Plan A:-21 | Plan A: 0
Plan B:-21 | PlanB: 0
Plan C:-21 | PlanC: 0
Maximum height (in feet)
Federal Sireet 62
Plan A 0 62
Plan B +10 72
Plan C 0 62
Bridge Street 73
Plan A 0 73
Plan B +16 89
Plan C 0 73

* Please see Transportation — Traffic Section on page 15 for an explanation of projected trip generation.

“These water supply and wastewater estimates are based on commercial use (75 gpd per 1000 s.f.) per Title 5.
Empirical data provided by DCAM indicate that 11,000 gpd is the expected increase in water usage and 5,675 gpd is
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the expected increase in wastewater generation. As required by MEPA, this ENF relies on Title 5 data to be
conservative. See Water Supply Section (page 11) and Wastewater Section (page 13) for an explanation of projected
water consumption and wastewater generation figures.

CONSERVATION LAND: Will the project involve the conversion of public parkland or other Article 97 public natural
resources to any purpose not in accordance with Article 977

[lYes (Specify ) [XNo
Will it involve the release of any conservation restriction, preservation restriction, agricultural preservation
restriction, or watershed preservation restriction?

[JYes (Specify ) [XNo

RARE SPECIES: Does the project site include Estimated Habitat of Rare Species, Vernal Pools, Priority Sites of
Rare Species, or Exemplary Natural Communities?

[IYes (Specify: ) [XINo

HISTORICAL /ARCHAEOLOGICAL RESOURCES: Does the project site include any structure, site or district listed
in the State Register of Historic Place or the inventory of Historic and Archaeological Assets of the Commonwealth?
XlYes (Specify: County Commissioner’s Building, 32 Federal Street; Superior Courthouse, 34 Federal
Street; Essex County Registry of Deeds / Probate and Family Court, 36 Federal Street; First Baptist Church,

54 Federal Street; and three properties at 58, 60 and 62 Federal Street) [JNo
If yes, does the project involve any demolition or destruction of any listed or inventoried historic or archaeological
resources?

XYes (Specify: Plan A: Relocation and reuse of the First Baptist Church, 54 Federal Street, and the
relocation or demolition of the three properties at 58, 60 and 62 Federal Street; Plan B: Relocation or

demolition of the three properties at 58, 60 and 62 Federal Street; Plan C: Relocation and reuse of the First
Baptist Church, 54 Federal Street) [ INo

AREAS OF CRITICAL ENVIRONMENTAL CONCERN: Is the project in or adjacent to an Area of Critical
Environmental Concern?

[Ives (Specify ) [XINo

PROJECT DESCRIPTION: The project description should include (a) a description of the project site,
(b) a description of both on-site and off-site alternatives and the impacts associated with each

alternative, and (c) potential on-site and off-site mitigation measures for each alternative (You may
attach one additional page, if necessary.)

The proposed Project site is bounded by Bridge Street to the north, Washington Street to the east, Federal
Street to the south and North Street to the west (Figure 1, USGS Locus Map). The site is approximately
3.8 acres in size. The majority of the project site, approximately 2.2 acres, is land owned by the
Commonwealth. An additional 0.8 acres is held in private ownership, and the remaining 0.8 acres is
owned by the City of Salem as part of the North Street / Bridge Street roadway interchange layout. The
proposed Project site contains seven buildings.

The County Commissioner’s Building at 32 Federal Street, also known as the Old Granite Courthouse,
sits at the corner of Washington Street and Federal Street. It is connected to the Superior Court to the
west via a two-story addition. The Superior Courthouse at 34 Federal Street sits immediately west of the
County Commissioner’s Building. These two connected buildings collectively house the Superior Court.
The Registry of Deeds and Probate and Family Courthouse building is located at 36 Federal Street. Also
located on the proposed project site are four non-court related buildings: the First Baptist Church (set
back approximately 100 feet from Federal Street, at 54 Federal Street) and three properties at 58, 60 and
62 Federal Street, all situated at the sidewalk edge near the western limits of the proposed project site.

The four streets surrounding the Project site, Federal, North, Bridge, and Washington streets, are all

served by MBTA bus service. On the opposite side of Bridge Street is the MBTA Commuter Rail station
-3-



providing train service to points between Salem and Boston to the south and to points between Salem
and Newburyport and Rockport to the north. North Street, State Route 114, is a designated state
highway.

Background

In response to deteriorating physical and operating conditions of the Commonwealth’s court buildings,
the Massachusetts Division of Capital Asset Management (DCAM) initiated a Master Plan for the
improvements of Court Facilities in 1998. Chapter 189 of the Acts of 1998 designated Salem for the
study of a new courts facility.

In Salem, five court departments (Superior, District, Probate and Family, Juvenile and Housing) are
currently located in several buildings, including the County Commissioner’s Building/Superior
Courthouse at 32-34 Federal Street, the Registry of Deeds/Probate and Family Court Building at 36
Federal Street, and the District Court Building located at 65 Washington Street. With the exception of the
- Juvenile Court, which occupies leased space at Shetland Park, none of these buildings (including the
District Court, built in the 1970s) meets current standards for safety, security and accessibility.

Alternative Site Evaluations

In an effort to improve court functions in Salem, a study was undertaken to examine options for
accommodating court operations in a variety of configurations. The site alternatives analysis was an
extensive, iterative process that included state and local officials as well as neighborhood representatives
. and interest groups. Given the City’s strong preference for keeping the courts in the downtown area, the
initial site scoping evaluated the two existing Commonwealth-owned court locations on Federal and
Washington Streets as well as several additional sites (some with existing structures) in proximity to the
current courts complex that could potentially accommodate new facilities.

The preliminary site scoping identified the following three sites in addition to the existing court locations:

e The MBTA commuter parking lot (Bridge Street)
e The Telephone Co. building (10 Federal Street)
e The Church Street parking lot (behind District Court)

It became readily apparent that, of these sites, only the MBTA site (including an adjacent city-owned
crescent shaped parcel) offered the combination of capacity, visibility, proximity and access that justified
further evaluation. The footprint of the Telephone Co. building was too small to accommodate significant
expansion and the Church Street parking lot served a critical need for downtown parking which the City
could not afford to lose.

The MBTA parcel across Bridge Street from the main court complex became the focus of the off-site
alternatives analysis. Numerous site development possibilities for a new court complex were examined,
including joint development possibilities with the MBTA, which was initiating its own studies for the
construction of a major parking structure to serve its adjacent commuter rail station. After careful
consideration, this site was deemed unsuitable because of a lack of good pedestrian connection between
the proposed site and the existing court complex, a private rail spur that runs through the site, building in
the flood plain, and security issues raised with a public garage located beneath a court facility and the
proximity to a rail line in the wake of September 11, 2001.

Having eliminated nearby off-site alternatives from consideration, DCAM continued to examine the
existing court buildings for possible conversion to consolidated facilities which meet current standards
and needs. The heightened awareness of security concerns after 9/11 coincided with a move towards
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creating consolidated court facilities in keeping with a statewide effort to improve and streamline overall
court functions. The intent behind the consolidated facilities is to create regional justice centers which:

Help to relieve current overcrowded conditions;

Bring the courts in line with national standards;

Increase security, and

Eliminate duplicative administrative and other support services

In Salem, it was determined that the District Court site was far too constrained to accommodate a
consolidated court facility by itself and too physically removed from the remainder of the courts complex
to be incorporated into a new consolidated facility located across the street. Of the remaining existing
buildings, the Registry of Deeds/Probate and Family Court Building was determined to be easily
adaptable to current court standards and security requirements and could be combined with the
construction of an adjacent or nearby new facility to meet the overall programmatic needs and court
‘functions of a new consolidated facility. However, the Superior Courthouse/County Commissioner’s
Building proved less adaptable. The existing courthouse consists of two radically different floorplates
resulting in a significant lack of accessibility throughout the buildings. In order to provide 100 percent
accessibility within the facility, either multiple elevators or major floor structural re-alignments are
required, representing prohibitively expensive renovations and compromised program space due to
building size and configuration constraints. Moreover, such an accommodation would require significant
alteration to the historic fabric of these buildings and would not be prudent or feasible. See Appendix A
for table detailing the programmatic needs of a consolidated facility and the space available in the
existing court facilities on the Site.

Proposed Project

The proposed project involves the construction of a new 190,000 square foot consolidated Trial Court
Facility. The new facility will consolidate Superior Court, District Court, Housing Court, Juvenile Court
and the Law Library (Probate and Family Court operations will continue to be accommodated in the
Probate and Family Courthouse building). The new facility will contain eleven courtrooms, with five
courtrooms to be located in the adjacent existing Probate and Family Court building. This results in a
total of sixteen courtrooms, a net increase of five courtrooms on the site. In accordance with Executive
Office for Administration and Finance Bulletin 12: Establishment of Minimum Standards for Sustainable
Design and Construction of New Buildings and Major Renovations by Executive Agencies, the new
Courthouse will comply with the newly created “Massachusetts LEED Plus” standard. The
“Massachusetts LEED Plus” standard requires that a project be able to obtain the basic U.S. Green
Building Council’s LEED (Leadership in Energy and Environmental Design) certification. This project will
be LEED Silver certifiable.

As part of the proposed project, the functions currently housed in the Superior Court (County
Commissioner’s / Superior Court building), including Superior Court and the Law Library, will be
relocated to the new courthouse. Following completion of the new courthouse, the County
Commissioner’s and Superior Court buildings will be vacated and made available for non-court related
uses. DCAM is in the process of developing a plan for “mothballing” the County Commissioner’s /
Superior Court building for the period of time that it will not be occupied. The mothballing plan will
include detailed specifications for adequate security, heating, and ventilation to ensure the preservation
of the building. DCAM will work with City of Salem officials in identifying appropriate reuse alternatives
for the County Commissioner’s and Superior Court buildings that are consistent with the city’s planning
goals and ensure the buildings’ future preservation.

All of the alternatives described below would involve removal of the loop ramp located in the southeast
quadrant of the North Street/Bridge Street interchange. As part of roadway improvements currently under
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construction by the Massachusetts Highway Department, modifications will be made to the North
Street/Bridge Street interchange to accommodate the removal of the loop ramp and to increase pedestrian
safety at this heavily traveled location. All existing traffic will continue to be accommodated by these
minor modifications.

The project may also include renovations to the existing Registry of Deeds / Probate and Family
Courthouse at 36 Federal Street, including the 1970s rear addition fronting on Bridge Street. The new
courthouse will include limited secured on-site parking. Figure 2 depicts an aerial view of the project site
illustrating the existing buildings on the site. Figure 3 is an illustrative Existing Conditions plan.

The following is a summary of the three feasible project alternatives:

The first alternative (Plan A) would involve the relocation and reuse of the original 1805 portion of the
First Baptist Church at 54 Federal Street. Plan A would also involve either relocating off-site or
demolishing the three houses located at 58, 60 and 62 Federal Street. The new Courthouse would be
built on the newly assembled site directly abutting the Registry of Deeds / Probate and Family
Courthouse. The First Baptist Church would be relocated to the corner of Federal and North streets and
incorporated into the construction of the new Courthouse to house the Southern Essex County Law
Library, currently located in the Superior Court/County Commissioner’s Building. This alternative would
allow the new building to be scaled in size so as not to dominate the Federal Street streetscape (see
Figure 4). DCAM developed Plan A to meet programmatic needs efficiently and at lower cost than other
alternatives discussed below. At the same time, the scale and relationship of buildings in Plan A reflects a

strong civic presence, befitting a public building, especially a Courthouse. Plan A is the preferred
alternative.

DCAM has concurrently developed Plan B, which would not involve using or relocating the First Baptist
Church. Under Plan B, the new Courthouse would be constructed between the Church and North Street
(see Figure 5). The three houses located at 58, 60 and 62 Federal Street would be either relocated off-site
or demolished. Because it does not use the Church property, Plan B requires that the new Courthouse be
taller than it would be in Plan A or Plan C (below). The height of the Federal Street frontage would be
approximately 72 feet, 10 feet taller than the building in either Plan A or Plan C; and 89 feet, 16 feet taller
than the building in either Plan A or Plan C at the rear, Bridge Street elevation. Due to a compressed
floorplates resulting from site constraints, this plan is less efficient than Plans A or C and may have
additional costs, but remains a feasible alternative and meets the Court’s programmatic needs.

Similar in courthouse form to Plan A, a third Alternative (Plan C) would relocate and reuse the original
1805 portion of the First Baptist Church but would also retain houses located at 58, 60 and 62 Federal
Street in their current locations (see Figure 6). This concept assumes that the three historic houses would
create a link between the east and west portions of Federal Street (across North Street, Rte. 114).

As a practical matter, unlike the 1805 First Baptist Church, the three houses cannot be adapted to fit
programmatic needs of court uses due to space constraints and cannot be integrated into the new
consolidated courts complex. Using these buildings for unrelated functions poses security issues, given
their proximity to the new court complex. Perhaps more important than the practical challenges
presented by retaining the houses is the negative impact on the civic presence of the new courthouse
which would be largely blocked from Federal Street by the houses. Similarly, the relocated First Baptist

Church would be compromised by being pushed to the edge of North Street and partially obscured from
view.

This alternative is not preferred because of the unacceptable compromises required in both the design
and siting of the new courthouse as well as the placement and presence of the relocated First Baptist
Church. Both the new courthouse and the relocated church will be diminished by the retention of the
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three houses. Without the houses, the relocated church and new courthouse will complete a streetscape
that has developed as a prominent institutional block over the last 150 years, as cited in the National
Register of Historic Places nomination form for the Federal Street Historic District.

Mitigation

The proposed project includes benefits to the community and the greater public. In response to the City’s
desire to keep the courts downtown, DCAM has focused the siting of the new court facility within the
immediate vicinity of the existing courthouses. Retaining the courts in downtown Salem not only ensures
a continued contribution to Salem’s economy and downtown businesses that benefit immensely from
their close proximity to the courts, but also maintains Salem’s prominence as the judicial center for Essex
County. The reuse of the Registry of Deeds / Probate and Family Courthouse ensures the preservation of
an historic and architecturally significant local landmark. The relocation and reuse of the First Baptist
Church, as envisioned in Plan A and Plan C, also preserves an important historic resource which
otherwise faces an uncertain future with a dwindling congregation. DCAM’s commitment to working
with the City to identify appropriate reuse alternatives for the County Commissioner’s / Superior Court
building will ensure consistency with the community’s planning goals and the preservation of an
additional treasured historic property. DCAM'’s investigation into opportunities for the relocation and
reuse off-site of the three properties at 58, 60 and 62 Federal Street by others also provides for the
possible retention of three historic properties.

The improvements that will result from the proposed removal of the North Street/Bridge Street
interchange loop ramp will greatly improve the pedestrian and vehicular safety of a heavily traveled
location that serves as a gateway to the downtown and provides direct pedestrian access to the adjacent
MBTA commuter rail station. Lastly, the goal for the project to be LEED Silver certifiable will provide
numerous environmental benefits through reuse of a previously developed site and the inclusion of
sustainable design techniques and materials.



LAND SECTION — aII'proponents must fill out this section

I. Thresholds / Permits
A. Does the project meet or exceed any review thresholds related to land (see 301 CMR 11.03(1)
___Yes _X No; if yes, specify each threshold:

ll. Impacts and Permits
A. Describe, in acres, the current and proposed character of the project site, as follows:

Existing Change Total
Footprint of buildings 1.2 0.3 1.5
Roadways, parking, and other paved areas __ 0.5 0 0.5
Other altered areas (describe)* 2.1 -0.3 1.8
Undeveloped areas 0 0 0

* landscaped areas

B. Has any part of the project site been in active agricultural use in the last three years?
___Yes _X__No; if yes, how many acres of land in agricultural use (with agricultural soils) will be
converted to nonagricultural use?

C. Is any part of the project site currently or proposed to be in active forestry use?
___Yes _X No; if yes, please describe current and proposed forestry activities and indicate
whether any part of the site is the subject of a DEM-approved forest management plan:

D. Does any part of the project involve conversion of land held for natural resources purposes in
accordance with Article 97 of the Amendments to the Constitution of the Commonwealth to any
purpose not in accordance with Article 977 __ Yes __X _No; if yes, describe: :

E. Is any part of the project site currently subject to a conservation restriction, preservation
restriction, agricultural preservation restriction or watershed preservation restriction? ___ Yes _X_No;
if yes, does the project involve the release or modification of such restriction? __ Yes ___ No; if
yes, describe:;

F. Does the project require approval of a new urban redevelopment project or a fundamental change
in an existing urban redevelopment project under M.G.L.c.121A? ___Yes _X No; if yes, describe:

G. Does the project require approval of a new urban renewal plan or a major modification of an
existing urban renewal plan under M.G.L.c.121B? Yes ___ No X ; if yes, describe:

H. Describe the project’s stormwater impacts and, if applicable, measures that the project will take
to comply with the standards found in DEP's Stormwater Management Policy:

The project will comply with DEP’s Stormwater Management Policy through implementation of
stormwater best management practices. The project involves redevelopment of a previously
disturbed site and will meet the stormwater management standards to the maximum extent
feasible.

. Is the project site currently being regulated under M.G.L.c.21E or the Massachusetts
Contingency Plan? Yes ___No _X ;if yes, what is the Release Tracking Number (RTN)?

J. If the project is site is within the Chicopee or Nashua watershed, is it within the Quabbin,
Ware, or Wachusett subwatershed? ___ Yes _X No; if yes, is the project site subject to
regulation under the Watershed Protection Act? ___ Yes ___ No ’

K. Describe the project's other impacts on land:
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The project is not expected to have any other impacts to land.

Consistency

A. ldentify the current municipal comprehensive land use plan and the open space plan and describe
the consistency of the project and its impacts with that plan(s): The relevant land use plan is the
City of Salem Master Plan Update and Action Plan, 1996. The proposed project is consistent
with the Plan goals to “increase downtown activity of major institutions” through pursuit of
“funding” and locating sites “for court improvements and construction of [a] new judicial
center.”

B. Identify the current Regional Policy Plan of the applicable Regional Planning Agency and describe
the consistency of the project and its impacts with that plan: The applicable regional policy plan is
the MetroPlan 2000, prepared by the Metropolitan Area Planning Council. The proposed
project is consistent with the current use of the site.

C. Will the project require any approvals under the local zoning by-law or ordinance (i.e. text or map
amendment, special permit, or variance)? Yes ___ No _X ;if yes, describe:

D. Will the project require local site plan or project impact review?
—_Yes _X _No; if yes, describe:

RARE SPECIES SECTION

. Thresholds / Permits
A. Will the project meet or exceed any review thresholds related to rare species or habitat (see 301
CMR 11.03(2))? ___Yes _X_No; if yes, specify, in quantitative terms:

B. Does the project require any state permits related to rare species or habitat? __ Yes _X No

C. If you answered "No" to both questions A and B, proceed to the Wetlands, Waterways, and
Tidelands Section. If you answered "Yes" to either question A or question B, fill out the remainder
of the Rare Species section below.

Impacts and Permits

A. Does the project site fall within Priority or Estimated Habitat in the current Massachusetts Natural

Heritage Atlas (attach relevant page)? ___ Yes _ No. If yes,
1. Which rare species are known to occur within the Priority or Estimated Habitat (contact:
Environmental Review, Natural Heritage and Endangered Species Program, Route 135,
Westborough, MA 01581, allowing 30 days for receipt of information):
2. Have you surveyed the site for rare species? __ Yes ____ No; if yes, please include the
results of your survey.
3. If your project is within Estimated Habitat, have you filed a Notice of Intent or received an

Order of Conditions for this project? ___ Yes ____ No; if yes, did you send a copy of the
Notice of Intent to the Natural Heritage and Endangered Species Program, in accordance
with the Wetlands Protection Act regulations? __ Yes ___ No

B. Will the project "take" an endangered, threatened, and/or species of special concern in
accordance with M.G.L. ¢.131A (see also 321 CMR 10.04)? _ Yes ___ No; if yes, describe:

C. Wil the project alter "significant habitat" as designated by the Massachusetts Division of Fisheries
and Wildlife in accordance with M.G.L. c.131A (see also 321 CMR 10.30)? ___ Yes ___ No; if yes,
describe:

D. Describe the project's other impacts on rare species including indirect impacts (for example,
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stormwater runoff into a wetland known to contain rare species or lighting impacts on rare moth
habitat):

WETLANDS, WATERWAYS, AND TIDELANDS SECTION

I. Thresholds / Permits
A. Will the project meet or exceed any review thresholds related to wetlands, waterways, and
tidelands (see 301 CMR 11.03(3))? ___Yes _X_No; if yes, specify, in quantitative terms:

B. Does the project require any state permits (or a local Order of Conditions) related to wetiands,
waterways, or tidelands? ____ Yes _ X _No; if yes, specify which permit:

C. If you answered "No" to both questions A and B, proceed to the Water Supply Section. If you
answered "Yes" to either question A or question B, fill out the remainder of the Wetlands, Waterways,
and Tidelands Section below.

Il. Wetlands Impacts and Permits

A. Describe any wetland resource areas currently existing on the project site and indicate them on
the site plan:

B. Estimate the extent and type of impact that the project will have on wetland resources, and
indicate whether the impacts are temporary or permanent:

Coastal Wetlands Area (in square feet) or Length (in linear feet)
Land Under the Ocean

Designated Port Areas

Coastal Beaches

Coastal Dunes

Barrier Beaches

Coastal Banks

Rocky Intertidal Shores

Salt Marshes

Land Under Salt Ponds

Land Containing Shellfish

Fish Runs

Land Subject to Coastal Storm Flowage

Inland Wetlands

Bank

Bordering Vegetated Wetlands
Land under Water

Isolated Land Subject to Flooding
Bordering Land Subject to Flooding
Riverfront Area

C. Is any part of the project

1. alimited project? ___ Yes ___ No

2. the construction or aiteration of adam? ___ Yes ___ No; if yes, describe:

3. fill or structure in a velocity zone or regulatory floodway? __ Yes ___ No

4. dredging or disposal of dredged material? ____Yes ____ No; if yes, describe the volume
of dredged material and the proposed disposal site:

5. adischarge to Outstanding Resource Waters? ___ Yes ___No

6. subject to a wetlands restriction order? ___ Yes ___ Noj; if yes, identify the area (in
square feet):

-10-



D. Does the project require a new or amended Order of Conditions under the Wetlands Protection
Act (M.G.L.c.131A)? ___Yes ___ No; if yes, has a Notice of Intent been filed or a local Order of

Conditions issued? ___ Yes ___ No; if yes, list the date and DEP file number: .
Was the Order of Conditions appealed? _ Yes ___ No. Will the project require a variance fro
the Wetlands regulations? ___ Yes ___ No.

E. Will the project:

1. be subject to a local wetlands ordinance orbylaw? __ Yes ___ No
2. alter any federally-protected wetlands not regulated under state or local law?
___Yes ___ No; ifyes, whatis the area (in s.f.)?

F. Describe the project's other impacts on wetlands (including new shading of wetland areas or
removal of tree canopy from forested wetlands):

lll. Waterways and Tidelands Impacts and Permits
A. Is any part of the project site waterways or tidelands (including filled former tidelands) that are
subject to the Waterways Act, M.G.L.c.91? ___ Yes __ No; if yes, is there a current Chapter 91

license or permit affecting the project site? __ Yes ___ No; if yes, list the date and number:

B. Does the project require a new or modified license under M.G.L.c.91? __ Yes ___ No;
if yes, how many acres of the project site subject to M.G.L.c.91 will be for non-water dependent
use?

Current __ Change ____ Total

C. Is any part of the project

1. aroadway, bridge, or utility line to or on a barrier beach? ___ Yes _ No; if yes,
describe:

2. dredging or disposal of dredged material? __ Yes ___ No; if yes, volume of dredged
material

3. asolid fill, pile-supported, or bottom-anchored structure in flowed tidelands or other
waterways? __ Yes ___ No; if yes, what is the base area?

4. within a Designated Port Area? ___ Yes ___ No
D. Describe the project's other impacts on waterways and tidelands:
IV. Consistency:
A. Is the project located within the Coastal Zone? ___ Yes ___ No; if yes, describe the project's

consistency with policies of the Office of Coastal Zone Management:

B. Is the project located within an area subject to a Municipal Harbor Plan? ___ Yes ___ No; if yes,
identify the Municipal Harbor Plan and describe the project's consistency with that plan:

WATER SUPPLY SECTION

l. Thresholds / Permits
A. Wil the project meet or exceed any review thresholds related to water supply (see 301 CMR
11.03(4))? ____Yes _X No; if yes, specify, in quantitative terms:

Although the project will not exceed MEPA review thresholds relating to water supply, the
information below is provided to document that the Project’s water use will be significantly
below Title V estimates, consistent with the Project’s goal of achieving LEED certifiability.
Water consumption quantities at the new Courthouse will be mitigated by the use of energy
efficient/water efficient equipment. Anticipated water consumption for the Courthouse will
come from domestic uses (drinking and sanitary), janitorial activities and provision of
makeup water to mechanical systems (i.e., air handlers, cooling towers, pumps, etc.). The
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City of Salem will supply the proposed Courthouse’s water needs via an existing water
main located on Federal Street. The Project Designer in consultation with the Salem Water
Department has determined that there are sufficient quantities available to supply the
courthouse with the anticipated maximum potable water quantities.

Based on data collected from existing courthouses, DCAM uses approximately 3.5 gallons
per day (gpd) per person for domestic uses under maximum occupancy conditions (i.e., all
courtrooms are fully occupied for the entire day). Based on the maximum occupancy at the
proposed courthouse of 1,350 persons, the maximum domestic water consumption would
be 4,725 gpd.

The quantity of non-domestic water consumption is a function of the equipment, operation,
maintenance, building and equipment layout, season and other factors. The non-domestic
water consumption during winter months is anticipated to be 2,000 to 3,000 gpd; while
summer months are anticipated to be 5,000 to 6,000 gpd. The seasonal range in daily
consumption is due to the need for makeup water to compensate for evaporation loss from
the cooling towers.

In anticipation of achieving LEED certifiability, attempts have been and will be made to
reduce the water consumption at the proposed courthouse by use of energy/water efficient
equipment and limiting the use of potable water for landscape irrigation. Water
consumption at the proposed courthouse will range from a minimal water use on weekends
during winter months to a maximum daily water consumption where every courtroom
would be filled to capacity for the entire day during the summer. Based on water usage
rates at existing courthouses and equipment manufacturers, this maximum daily use is
anticipated to be less than 11,000 gpd.

B. Does the project require any state permits related to water supply? __ Yes _X No; if yes,
specify which permit:

C. If you answered "No" to both questions A and B, proceed to the Wastewater Section. If you
answered "Yes" to either question A or question B, fill out the remainder of the Water Supply Section
below.

. Impacts and Permits
A. Describe, in gallons/day, the volume and source of water use for existing and proposed activities
at the project site:
Existing Change Total
Withdrawal from groundwater
Withdrawal from surface water
Interbasin transfer
Municipal or regional water supply

B. If the source is a municipal or regional supply, has the municipality or region indicated that there is
adequate capacity in the system to accommodate the project? __ Yes ___ No

C. If the project involves a new or expanded withdrawal from a groundwater or surface water source,

1. have you submitted a permit application? __ Yes __ No; if yes, attach the application
2. have you conducted a pump test? __ Yes __ No; if yes, attach the pump test report

D. What is the currently permitted withdrawal at the proposed water supply source (in gallons/day)?
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Will the project require an increase in that withdrawal?__Yes _ No

E. Does the project site currently contain a water supply well, a drinking water treatment facility,
water main, or other water supply facility, or will the project involve construction of a new facility?

Yes __ No. If yes, describe existing and proposed water supply facilities at the project site:
Existing Change Total

Water supply well(s) (capacity, in gpd)
Drinking water treatment plant (capacity, in gpd)
Water mains (length, in miles)

F. If the project involves any interbasin transfer of water, which basins are involved, what is the
direction of the transfer, and is the interbasin transfer existing or proposed? -

G. Does the project involve
1. new water service by a state agency to a municipality or water district? __ Yes __ No
2. aWatershed Protection Act variance? ___Yes ___ No; if yes, how many acres of
alteration?
3. a non-bridged stream crossing 1,000 or less feet upstream of a public surface drinking
water supply for purpose of forest harvesting activities? ___Yes __ No

H. Describe the project's other impacts (including indirect impacts) on water resources, quality,
facilities and services:

lll. Consistency -- Describe the project's consistency with water conservation plans or other plans to
enhance water resources, quality, facilities and services:

WASTEWATER SECTION

l. Thresholds / Permits :
A. Will the project meet or exceed any review thresholds related to wastewater (see 301 CM
11.03(5))? ___Yes _X_No; if yes, specify, in quantitative terms:

While the Project will not exceed MEPA review thresholds relating to wastewater
generation, the information below is provided to document that the Project’s wastewater
generation will be significantly below Title V estimates, consistent with the Project’s goals
of achieving LEED certifiability. Wastewater generation at the proposed courthouse will be
mitigated by the use of energy efficient/water efficient equipment to maximize water
efficiency within the building and reduce the quantities of wastewater to the municipal
wastewater system. Wastewater will be generated from domestic (sanitary), blowdown
condensate, and other wastewater streams associated with mechanical equipment. The
Proponent has determined in consultation with the City of Salem that there is capacity in
the City’s wastewater system to accept the anticipated flows from the proposed courthouse.

Since the anticipated domestic water use is estimated at 4,725 gpd, this value with no
reduction will be used as a conservative estimate in determining the quantities of domestic
wastewater generated from the site.

The largest quantity of non-domestic wastewater will be attributed to blowdown
condensate, with minor quantities from wastestreams associated with mechanical
equipment. The quantity of non-domestic wastewater is a function of the equipment,
operation, maintenance, layout and other factors. DCAM has successfully used a factor of
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0.005 gpd of wastewater per building square foot to estimate the quantity of non-domestic
wastewater. The proposed courthouse is anticipated to be approximately 190,000 gross
square feet. It is estimated that the non-domestic wastewater generation will be
approximately 950 gpd.

In anticipation of achieving LEED certifiability, attempts have been and will be made to
reduce the water consumption and thus wastewater generation at the proposed courthouse
by use of energy/water efficient equipment. Based on average daily data from other
operating courthouses of similar size and number of courtrooms, DCAM anticipates the
average daily wastewater quantity to be 2,000 gpd. Wastewater generation at the proposed
courthouse will range from a minimal water use on weekends to a maximum daily water
consumption where every courtroom would be filled to capacity for the entire day and
blowdown condensate is maximized. Based on maximum domestic waster usage and
worse case scenario of equipment usage, the maximum daily wastewater generation is
anticipated to be 5,675 gpd.

B. Does the project require any state permits related to wastewater? —_Yes _X _No;ifyes,
specify which permit:

C. If you answered "No" to both questions A and B, proceed to the Transportation -- Traffic
Generation Section. If you answered "Yes" to either question A or question B, fill out the remainder
of the Wastewater Section below.

. Impacts and Permits

A. Describe, in gallons/day, the volume and disposal of wastewater generation for existing and
proposed activities at the project site (calculate according to 310 CMR 15.00):

Existing Change Total

Discharge to groundwater (Title 5)
Discharge to groundwater (non-Title 5)
Discharge to outstanding resource water
Discharge to surface water
Municipal or regional wastewater facility

TOTAL

B. Is there sufficient capacity in the existing collection system to accommodate the project?

___Yes ___No; if no, describe where capacity will be found:

Wastewater treatment plant (capacity, in gpd)
Sewer mains (length, in miles)
Title 5 systems (capacity, in gpd)

C. Is there sufficient existing capacity at the proposed wastewater disposal facility? ___ Yes
if no, describe how capacity will be increased:

No;

D. Does the project site currently contain a wastewater treatment facility, sewer main, or other

wastewater disposal facility, or will the project involve construction of a new facility? ____ Yes
No. If yes, describe as follows:
Existing Change Total

E. If the project involves any interbasin transfer of wastewater, which basins are involved, what is the
direction of the transfer, and is the interbasin transfer existing or proposed?
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F. Does the project involve new sewer service by an Agency of the Commonwealth to a municipality
or sewer district? ____Yes ___ No

G. Is there any current or proposed facility at the project site for the storage, treatment, processing,
combustion or disposal of sewage sludge, sludge ash, grit, screenings, or other sewage residual

materials? ___ Yes ___ No; if yes, whatis the capacity (in tons per day):
Existing Change Total
Storage
Treatment, processing
Combustion
Disposal

H. Describe the project's other impacts (including indirect impacts) on wastewater generation and
treatment facilities:

lll. Consistency -- Describe measures that the proponent will take to comply with federal, state,
regional, and local plans and policies related to wastewater management:

A. If the project requires a sewer extension permit, is that extension included in a comprehensive

wastewater management plan? ___ Yes ___ No; if yes, indicate the EOEA number for the plan and
describe the relationship of the project to the plan.

TRANSPORTATION -- TRAFFIC GENERATION SECTION

l. Thresholds / Permits

A. Will the project meet or exceed any review thresholds related to traffic generation (see 301
CMR 11.03(6))? Yes _X _No; if yes, specify, in quantitative terms:

Based on a transportation counts taken for DCAM in 2002, 1423 persons travel per day to
the various court facilities, including the Registry of Deeds. The existing eleven courtrooms
and the Registry of Deeds yield an average of 130 trips per day per courtroom (To be
conservative, because traffic to the Registry of Deeds was not counted separately, this
calculation assumes that all 1423 trips were to the courtrooms). With the addition of five
new courtrooms, it is conservatively estimated that approximately 650 new person trips per
day will result from the new Courthouse. Because its current facility is inadequate to meet
its needs, the Registry of Deeds is relocating from the project site. Based on qualitative
results from the 2002 survey, the Registry of Deed yields a higher number of person trips
per day than do the courtrooms. Survey results also indicate that approximately 90 percent
of trips to the Site are made by automobile. In estimating projected traffic for the Project,
this ENF does not take credit for either the small percentage of transit and pedestrian trips
expected or for potential carpooling. Neither does it take credit for the reduction in trips
that will occur after the Registry of Deeds has relocated.

B. Does the project require any state permits related to state-controlled roadways? ___ Yes
X __No; if yes, specify which permit;

C. If you answered "No" to both questions A and B, proceed to the Roadways and Other
Transportation Facilities Section. If you answered "Yes" to either question A or question B, fill out
the remainder of the Traffic Generation Section below.
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ll. Traffic Impacts and Permits
A. Describe existing and proposed vehicular traffic generated by activities at the project site:

Existing Change Total
Number of parking spaces

Number of vehicle trips per day
ITE Land Use Code(s):

B. What is the estimated average daily traffic on roadways serving the site?

Roadway Existing Change Total

North Street, north of Bridge St 38,140 300 38,440
Bridge Street, west of North St 25,381 175 25,556
Bridge Street, east of Flint St 19,806 175 19,981

C. Describe how the project will affect transit, pedestrian and bicycle transportation facilities and
services:

The improvements that will result from the proposed removal of the North Street/Bridge Street
interchange loop ramp will greatly improve the pedestrian and vehicular safety of a heavily
traveled location that serves as a gateway to the downtown and provides direct pedestrian
access to the adjacent MBTA commuter rail station. Ongoing coordination among DCAM, the
Massachusetts Highway Department, and the MBTA will ensure pedestrian and bicycle
accommodations are maintained throughout construction of the project.

Ill. Consistency -- Describe measures that the proponent will take to comply with municipal, regional,

state, and federal plans and policies related to traffic, transit, pedestrian and bicycle transportation facilities
and services:

ROADWAYS AND OTHER TRANSPORTATION FACILITIES SECTION

. Thresholds

A. Will the project meet or exceed any review thresholds related to roadways or other

transportation facilities (see 301 CMR 11.03(6))? Yes _X__No; if yes, specify, in quantitative
terms:

B. Does the project require any state permits related to roadways or other transportation
facilities? ___ Yes __X__ No; if yes, specify which permit:

C. If you answered "No" to both questions A and B, proceed to the Energy Section. If you

answered "Yes" to either question A or question B, fill out the remainder of the Roadways Section
below.

ll. Transportation Facility Impacts
A. Describe existing and proposed transportation facilities at the project site:
Existing Change Total

Length (in linear feet) of new or widened roadway
Width (in feet) of new or widened roadway

Other transportation facilities:

B. Will the project involve any
1. Alteration of bank or terrain (in linear feet)?
2. Cutting of living public shade trees (number)?
3. Elimination of stone wall (in linear feet)?
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lll. Consistency -- Describe the project's consistency with other federal, state, regional, and local plans
and policies related to traffic, transit, pedestrian and bicycle transportation facilities and services, including
consistency with the applicable regional transportation plan and the Transportation improvements Plan (TIP),
the State Bicycle Plan, and the State Pedestrian Plan:

ENERGY SECTION

l. Thresholds / Permits

A. Wili the project meet or exceed any review thresholds related to energy (see 301 CMR 11.03(7))?
_ Yes _X_ No; if yes, specify, in quantitative terms:

B. Does the project requwe any state permlts related to energy? __ Yes _X_No; if yes, specify
which permit:

C. If you answered "No" to both questions A and B, proceed to the Air Quality Section. If you
answered "Yes" to either question A or question B, fill out the remainder of the Energy Section below.

Il. Impacts and Permits
A. Describe existing and proposed energy generatlon and transmission facilities at the project site:

Existing Change Total
Capacity of electric generating facility (megawatts)
Length of fuel line (in miles)
Length of transmission lines (in miles)
Capacity of transmission lines (in kilovolts)

B. If the project involves construction or expansion of an electric generating facility, what are
1. the facility's current and proposed fuel source(s)?
2. the facility's current and proposed cooling source(s)?

C. If the project involves construction of an electrical transmission line, will it be located on a new,
unused, or abandoned right of way?___ Yes ___ No; if yes, please describe:

D. Describe the project's other impacts on energy facilities and services:

lll. Consistency -- Describe the project's consistency with state, municipal, regional, and federal plans
and policies for enhancing energy facilities and services:

AIR QUALITY SECTION

. Thresholds

A. Wil the project meet or exceed any review thresholds related to air quality (see 301 CMR
11.03(8))? ___ Yes _X No; if yes, specify, in quantitative terms:

B. Does the project require any state permits related to air quality? ___ Yes _X No; if
yes, specify which permit:

C. If you answered "No" to both questions A and B, proceed to the Solid and Hazardous Waste
Section. If you answered "Yes" to either question A or question B, fill out the remainder of the Air
Quality Section below.

Il. Impacts and Permits
A. Does the project involve construction or modification of a major stationary source (see 310 CMR
7.00, Appendix A)?____Yes _X No; if yes, describe existing and proposed emissions (in tons per
day) of:
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Existing Change Total

Particulate matter
Carbon monoxide
Sulfur dioxide

Volatile organic compounds

Oxides of nitrogen

Lead

Any hazardous air pollutant
Carbon dioxide

B. Describe the project's other impacts on air resources and air quality, including noise impacts:

Consistency
A. Describe the project's consistency with the State Implementation Plan:

B. Describe measures that the proponent will take to comply with other federal, state, regional, and
local plans and policies related to air resources and air quality:

SOLID AND HAZARDOUS WASTE SECTION

l. Thresholds / Permits

A. Will the project meet or exceed any review thresholds related to solid or hazardous waste (see
301 CMR 11.03(9))? __ Yes _X_ No; if yes, specify, in quantitative terms:

B. Does the project require any state permits related to solid and hazardous waste? __ Yes
_X_No; if yes, specify which permit:

C. If you answered "No" to both questions A and B, proceed to the Historical and Archaeological
Resources Section. If you answered "Yes" to either question A or question B, fill out the remainder
of the Solid and Hazardous Waste Section below.

Impacts and Permits .
A. Is there any current or proposed facility at the project site for the storage, treatment, processing,

combustion or disposal of solid waste? __ Yes __ No; if yes, what is the volume (in tons per day)
of the capacity:

Existing Change Total
Storage
Treatment, processing
Combustion
Disposal

B. Is there any current or proposed facility at the project site for the storage, recycling, treatment or

disposal of hazardous waste? ___Yes ___ No; if yes, what is the volume (in tons or gallons per day)
of the capacity:
Existing Change Total
Storage
Recycling
Treatment
Disposal

C. If the project will generate solid waste (for example, during demolition or construction), describe
alternatives considered for re-use, recycling, and disposal:

D. If the project involves demolition, do any buildings to be demolished contain asbestos?
__Yes ___No
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E. Describe the project's other solid and hazardous waste impacts (including indirect impacts):

lll. Consistency--Describe measures that the proponent will take to comply with the State Solid Waste
Master Plan:

HISTORICAL AND ARCHAEOLOGICAL RESOURCES SECTION

I. Thresholds/ Impacts
A. Is any part of the project site a historic structure, or a structure within a historic district, in either
case listed in the State Register of Historic Places or the Inventory of Historic and Archaeological
Assets of the Commonwealth? _ X Yes ___ No; if yes, does the project involve the demolition of
all or any exterior part of such historic structure? _X__Yes ____ No; if yes, please describe:

The project site is located within two historic districts listed on the State and National
Registers of Historic Places, the Essex County Court Building Complex (NRDIS: 1976), and
the Federal Street Historic District (NRDIS: 1983). The boundaries for the Essex County
Court Building Complex are limited to the three court buildings, the County
Commissioner’s Building, 32 Federal Street; Superior Courthouse, 34 Federal Street; and
the Registry of Deeds / Probate and Family Court, 36 Federal Street. The Federal Street
Historic District includes the three court buildings as well as all the properties on the north
and south sides of Federal Street, between Washington Street to North Street, including the
four non-court buildings on the project site, the First Baptist Church, 54 Federal Street; and
the three properties at 58, 60 and 62 Federal Street.

The three alternatives under consideration, Plans A, B, and C, would each result in some
demolition of exterior parts to some of the State and National Register listed properties
mentioned above. Plan A would result in the demolition of the rear portion of the First
Baptist Church, 54 Federal Street; and possibly the three properties at 58, 60 and 62
Federal Street if relocation of these three buildings is not feasible. DCAM is investigating
the possibility of making the three houses available for relocation off-site by others. Plan B
would also possibly result in the demolition of the three properties at 58, 60 and 62 Federal
Street if relocation of these three buildings is not feasible, but would not involve the
Church, thereby leaving it intact. Similar to Plan A, Plan C would utilize the front, 1805
portion of the Church and involve the demolition of the rear portion of the Church, but
would leave the three buildings at 58, 60 and 62 Federal Street intact. Although Plan C
would leave the three buildings at 58, 60 and 62 Federal Street intact, using these buildings
for unrelated functions poses security issues, given their close proximity to the new court
complex. Perhaps more important than the practical challenges presented by retaining the
houses is the negative impact on the civic presence of the new courthouse which would be
largely blocked from Federal Street by the houses. Similarly, the relocated First Baptist
Church would be compromised by being pushed to the edge of North Street and partially
obscured from view.

The Plan C alternative is not preferred because of the unacceptable compromises required
in both the design and siting of the new courthouse as well as the placement and presence
of the relocated First Baptist Church. Both the new courthouse and the relocated church
will be diminished by the retention of the three houses. In the Plan A preferred alternative,
the relocated church and new courthouse will complete a streetscape that has developed as
a prominent institutional block over the last 150 years, as cited as the National Register of
Historic Places nomination form for the Federal Street Historic District.
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B. Is any part of the project site an archaeological site listed in the State Register of Historic Places
or the Inventory of Historic and Archaeological Assets of the Commonwealth? _ Yes _X_ No;if
yes, does the project involve the destruction of all or any part of such archaeological site? _ Yes
__No; if yes, please describe:

C. If you answered "No" to all parts of both questions A and B, proceed to the Attachments and
Certifications Sections. If you answered "Yes" to any part of either question A or question B, fill out
the remainder of the Historical and Archaeological Resources Section below.

D. Have you consulted with the Massachusetts Historical Commission? _X Yes ___ No; if yes,
attach correspondence

DCAM officials and other project team representatives have met with Massachusetts Historical
Commission staff to discuss the proposed project. In addition, the proponent has met with
local preservation organizations including the Salem Historical Commission and Historic
Salem, Inc. DCAM is committed to continued consultations with the MHC and interested
parties as the project advances to consider prudent and feasible alternatives to avoid,
minimize, or mitigate impacts to historic resources on the project site and within the project’s
vicinity. In recent correspondence to MHC, DCAM has requested the opportunity to meet
with MHC to advance the consultation process (see attached correspondence).

E. Describe and assess the project's other impacts, direct and indirect, on listed or inventoried
historical and archaeological resources:

The Mclntire Historic District, one of four local historic districts in the City of Salem, is located
on the west side of North Street, opposite the project site. The National Register listed
Chestnut Street Historic District, with similar boundaries as the Mclntire Historic District, is
also located on the opposite side of North Street from the project site. Numerous other
historic districts and individual historic properties exist within the downtown Salem area,
within close proximity to the project site.

DCAM is committed to continued consultations with MHC and interested parties as the project
advances to consider prudent and feasible alternatives to avoid, minimize, or mitigate impacts
to historic resources on the project site and within the project’s vicinity.

ll. Consistency -- Describe measures that the proponent will take to comply with federal, state,
regional, and local plans and policies related to preserving historical and archaeological resources:

In compliance with Massachusetts General Laws, Chapter 9, Section 26-27C, as amended by
Chapter 254 of the Acts of 1988 (950 CMR 71.00), DCAM is committed to continued
consultations with the MHC and interested parties as the project advances to consider prudent
and feasible alternatives to avoid, minimize, or mitigate impacts to historic resources on the
project site and within the project’s vicinity.
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ATTACHMENTS:

1. Plan, at an appropriate scale, of existing conditions of the project site and its immediate
context, showing all known structures, roadways and parking lots, rail rights-of-way, wetlands
and water bodies, wooded areas, farmland, steep slopes, public open spaces, and major

utilities.

2. Plan of proposed conditions upon completion of project (if construction of the project is
proposed to be phased, there should be a site plan showing conditions upon the completion
of each phase).

3. Original U.S.G.S. map or good quality color copy (8-¥2 x 11 inches or larger) indicating the
project location and boundaries
4 List of all agencies and persons to whom the proponent circulated the ENF, in accordance
with 301 CMR 11.16(2).
5. Other:
CERTIFICATIONS:
1. The Public Notice of Environmental Review has been/will be published in the following

newspapers in accordance with 301 CMR 11.15(1):

(Name)

Salem Evening News

(Date)

January 5, 2007

2. This form has been circulated to Agencies and Persons in accordance with 301 CMR 11.16(2).

Qec.2;,.2008 ¢ (
N—

Date Signature of Responsible Offi
or Proponent

Name

Firm/Agency

Street

Municipality/
State/Zip

Phone

Gail Rosenbe

Division of Capital Asset
Management

One Ashburton Place

Boston, MA 02108

(617) 727-4050
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Date Signature of person preparing
ENF (if different from above)

Name

Firm/Agency

Street

Municipality/
State/Zip

Phone

Douglas ). Kelleher

Epsilon Associates, Inc.

3 Clock Tower Place, Suite 250

Maynard, MA 01754

(978) 897-7100
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COMMISSIONER

Ndvember 21, 2006

Ann M. Lattinville

Director of Architectural Review
Massachusetts Historical Commission
220 Morrissey Boulevard

Boston, MA 02125

Re: Michael J. Ruane Judicial Center, Salem

Dear Ms. Lattinville:

Following up on a several earlier communications, I am writing to advise you that DCAM is in the process
of preparing an Environmental Notification Form which we hope to file with MEPA in mid-December for
the above-referenced Salem courthouse project. The project has evolved and developed on several fronts
since we met with MHC for an informational meeting last year. In the interim, DCAM has met on
numerous occasions with local interested parties, including members of the Salem Historical Commission

and Historic Salem, Inc. DCAM would appreciate the opportunity to update MHC on the status of the
overall project prior to filing with MEPA.

Please advise if there is time available for you to meet with members of our project team during the next
several weeks. The DCAM project team would be happy to come out to your office for the meeting.

Sincerely,

oF
- oF

LS i L
Carol C. Meeker
Deputy General Counsel

Cc: Brona Simon, MHC
Gail Rosenberg, DCAM
Doug Kelleher, Epsilon Associates
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September 28, 2006

Ann M. Lattinville

Director of Architectural Review
Massachusetts Historical Commission
220 Morrissey Boulevard

Boston, MA 02125

Re:. Michael J. Ruane Judicial Center, Salem

Dear Ms. nville:
e

Following up on a voicemail which I left for you earlier, I am writing to advise you that DCAM is in the
process of preparing an Environmental Notification Form which we hope to file with MEPA in the next
few weeks for the above-referenced Salem courthouse project. The project has evolved and developed on
several fronts since we met with MHC for an informational meeting last September. DCAM would
appreciate the opportunity to update MHC on the status of the project prior to filing with MEPA.

Please let me know if there is any time that would be good for you to meet with members of our project

team during the first two weeks of October. We would be happy to come out to your office for the
meeting.

Sincerely,

/M}%&&

Carol C. Meeker
Deputy General Counsel

Cc: 'lRosenberg, DCAM Project Manager
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Appendix A: Reuse Analysis

_Requirements of Judicic -
16 courtrooms in adjacent locations all
meeting security, accessibility and long-
term adaptability

- 3 existing courtrooms do not meet current
security, accessibility and other court
requirements.

- Would requires extensive renovation /new
construction at compromise to historic building

County Commissioner’s Building =~
- Currently no courtrooms located in the
building

- Would require extensive renovation /new
construction at compromise to historic
building

| Probate & FamilyCout =~ =
- 5 existing courtrooms, requires renovation /

new construction

— minimal capacity on-site, requires temporary
relocation of existing functions

| New Facilit:

- 11 courtrooms meeting all functional accessible
and security requirements

3 separate and secure circulation routes

- Not Feasible within existing historic building

- Requires extensive renovation /new construction
at compromise to historic building

- Not Feasible within existing historic building

- Requires extensive renovation /new
construction at compromise to historic
building

- Minimal renovation/ new construction
required

— Existing capacity on-site

- Full accommodation

Adequate and separate detention facilities
for all court departments and courtrooms

- Not Feasible within existing historic building

- Requires extensive renovation /new construction
at compromise to historic building

- Not Feasible within existing historic building

- Requires extensive renovation /new
construction at compromise to historic
building

- Minimal renovation/ new construction
required

— minimal need for detention on-site

- Central detention provided, detention at
courtrooms and secure sallyport

100% accessible

- Major access issues including multiple floor
levels and main entrance would necessitate
extensive system of elevators and ramps and
create inefficient utilization of space within
historic buildings

- Major access issues including multiple floor
levels and main entrance would necessitate
extensive system of elevators and ramps and
create inefficient utilization of space within
historic buildings

- Requires minimal renovation
- Accessibility improvements recently made
(ramp, elevator, toilets)

- Fully accessible accommodations

Adequate Juror facilities

- Inadequate juror facilities, access, circulation,
HVAC, etc., all inadequate

- Requires extensive renovation/new construction
to meet program needs.

- Inadequate juror facilities, access, circulation,
HVAC, etc., all inadequate

- Requires extensive renovation/new
construction to meet program needs.

- Requires minimal renovation

- Full accommodation of juror facilities,
including access, circulation, HVAC, etc.

Co-location of all 5 court departments in
single location

- Superior Court and Law Library only at this
location

- Requires extensive renovation /new construction
at compromise to historic building

- Superior Court only at this location

- Requires extensive renovation /new
construction at compromise to historic
building

- Probate and Family Court only at this location
- Could be adjacent to new facility with
opportunity for future physical connection

- Locates 4 out of 5 court departments

Probate & Family Court — total square
footage needs in consolidated facility:
Approximately 59,000 GSF required

- Existing building is 29,643 GSF
- Requires extensive renovation / new construction
at compromise to historic building.

- Existing building is 12,315 GSF

- Requires extensive renovation / new
construction at compromise to historic
building.

- Existing building is 77,422 GSF (incl. 1970's
addition)

- Renovation and reuse of building planned for
PFC functions

- Probate and Family Court not planned for new
facility; will remain in existing building after
renovation

in consolidated facility:
Approximately 44,600 GSF required

Superior Court — total square footage needs-

- Existing 29,643 GSF on 4 floors
- Requires a significant new addition on limited site
- Would compromise historic building

~ Existing 12,315 GSF.

- Requires a significant new addition on limited
site

- Would compromise historic building

- Renovation and reuse planned for Probate
and Family Court functions

- Fully accommodates Superior Court functions
with secure and accessible facilities

District Court — total square footage needs:
Approximately 37,000 GSF

- Existing 29,643 GSF on 4 floors
- Requires a significant new addition on limited site
- Would compromise historic building

- Existing 12,315 GSF.

- Requires a significant new addition on limited
site

- Would compromise historic building

- Renovation and reuse planned for Probate
and Family Court functions

- Fully accommodates District Court functions
with secure and accessible facilities

Juvenile Court - total square footage
needs: Approximately 22,700 GSF

- Existing 29,643 GSF on 4 floors
- Requires a significant new addition on limited site
- Would compromise historic building

- Existing 12,315 GSF. ,

- Requires a significant new addition on limited
site

- Would compromise historic building

- Renovation and reuse planned for Probate
and Family Court functions

- Fully accommodates Juvenile Court Functions
with secure and accessible facilities

Housing Court - total square footage
needs: Approximately 20,000 GSF

- Existing 29,643 GSF on 4 floors

- Requires significant renovations to accommodate
efficient courtroom layout

- compromise historic building

- Existing 12,315 GSF.

- Requires a significant new addition on limited
site

- Would compromise historic building

- Renovation and reuse planned for Probate
and Family Court functions

- Fully accommodates Housing Court functions
with secure and accessible facilities

Secure Parking for Judges and senior staff,
approximately 30 spaces

- No secure parking provided
- Site restrictions for secure parking

- No secure parking provided
- Site restrictions for secure parking

- Limited parking underneath building to be
secured as part of renovation

- Fully secure interior spaces

Public Law Library accessible, secure, and
climate controlled in close proximity to
consolidated courts

- Limited in size

- Inaccessible

- Poor configuration for staffing and operations
- Insufficient climate control

- Limited in size

- Inaccessible

- Poor configuration for staffing and operations
- Insufficient climate control

- Renovation and reuse planned for Probate
and Family Court functions

- Fully accommodates relocated Law Library in
accessibility, security and climate control
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ENF Circulation List

Secretary Robert W. Golledge, Jr.
Executive Office of Environmental Affairs
Attn: MEPA Office

100 Cambridge St, Suite 900

Boston, MA 02114

Undersecretary for Policy

c/o Nancy Gabriel-Sackie
100 Cambridge St., Suite 900
Boston, MA 02114

Department of Environmental Protection
Commissioner’s Office

One Winter St

Boston, MA 02108

DEP/Northeastern Regional Office
Attn: MEPA Coordinator

205B Lowell Street

Wilmington, MA 01887

Executive Office of Transportation &
Construction (EOTC)

Attn: Environmental Reviewer

10 Park Plaza, Room 3510

Boston, MA 02116-3969

Massachusetts Highway Department
Public/Private Development Unit
10 Park Plaza

Boston, MA 02116

MHD District #4

Attn: MEPA Coordinator
519 Appleton Street
Arlington, MA 02476

Metropolitan Area Planning Council
60 Temple Place, 6" Floor
Boston, MA 02111

Massachusetts Aeronautics Commission
Attn: MEPA Coordinator

10 Park Plaza, Suite 3510

Boston, MA 02116

Massachusetts Historical Commission
The MA Archives Building

220 Morrissey Boulevard

Boston, MA 02125

Representative John Keenan
Massachusetts State House
State House Room 146

Boston, MA 02133

Mayor Kim Driscoll
Salem City Hall

93 Washington Street
Salem, MA 01970

Salem City Council
Salem City Hall

93 Washington Street
Salem, MA 01970

Michael Sosnowski
City Councilor

Salem City Hall

93 Washington Street”
Salem, MA 01970

Salem Planning Board
120 Washington Street, 3 Floor
Salem, MA 01970

Lynn Duncan

City Planner

Salem Planning Department
120 Washington Street, 3" Floor
Salem, MA 01970

Salem Conservation Commission
120 Washington Street, 3" Floor
Salem, MA 01970

Salem Health Department
120 Washington Street, 3" Floor
Salem, MA 01970

Salem Historical Commission
120 Washington Street, 3™ Floor

‘Salem, MA 01970

Massachusetts Bay Transit Authority
Attn: MEPA Coordinator

10 Park Plaza, 6™ Floor

Boston, MA 02216-3966



Annie Harris

Essex National Heritage Commission
221 Essex Street

Salem, MA 01970

Barbara Cleary
Historic Salem, Inc.
9 North Street
Salem, MA 01970

Meg Twohey

Federal Street Neighborhood Alliance
122 Federal Street

Salem, MA 01970

Joseph Correnti

Serafini, Serafini, Darling & Correnti
63 Federal Street

Salem, MA 01970

Patricia Zaido
Executive Director
Salem Partnership
6 Central Street
Salem, MA 01970

Sumner Jones

Eastern Investment Advisors
605 Broadway, LF41
Saugus, MA 01906

Richard L’'Heureux

Administrative Office of the Trial Court
Court Capital Projects

Two Center Plaza

Boston, MA 02108

Joan Goody

Goody Clancy Architects
440 Boylston Street
Boston, MA 02116
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The Commonwealth of Massachusetts
Executive Office of Environmental Affairs
100 Cambridge Street, Suite 900
@Boston, MA 02114

Deval L. Patrick

GOVERNOR
Timothy P. Murray
LIEUTENANT GOVERNOR Tel: (617) 626-1000
lan A. Bowles Fax: (617) 626-1181
gECRﬁETARY http://www.mass.gov/envir

February 22, 2007

CERTIFICATE OF THE SECRETARY OF ENVIRONMENTAL AFFAIRS
ON THE
ENVIRONMENTAL NOTIFICATION FORM

PROJECT NAME : J. Michael Ruane Judicial Center/Salem Trial Courts
PROJECT MUNICIPALITY : Salem

PROJECT WATERSHED : North Coastal

EOEA NUMBER 113944

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 11.06 of the MEPA regulations (301 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 Street/Bridge Street interchange.



EOEA# 13944 ENF Certificate February 22, 2007

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 Deeds/Probate 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 functions 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 1841 County Commissioner’s Building (also known as the Old Essex County
Courthouse), the 1862/1889 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 11.03 (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, [
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. [ 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. [ expect
DCAM to continue to collaborate with the City and the community on all aspects of the project.
In particular, it 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.

[ 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 Drive/Bridge 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, [ 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, [ 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 fumes 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.

1))
February 22, 2007 \4&**/&*\ '

Date lan A. Bowles

Comments Received:

1/25/07 Massachusetts Historical Commission
2/1/07 Frederick E. Berry, Senate Majority Leader
2/6/07 Representative John D. Keenan

2/8/07 Mayor Kimberly Driscoll, City of Salem
2/5/07 City of Salem/Engineering Division
1/26/07 City of Salem/City Council

1/29/07 Salem Historical Commission — no position
2/12/07 Salem Historical Commission (second letter)
2/8/07 Alliance of Salem Neighborhoods

2/10/07 Essex National Heritage Area

1/27/07 Federal Street Neighborhood Association
2/1/07 Historic Salem Incorporated

1/23/07 The Salem Partnership

1/26/07 Jane Curtis Arlander

1/28/07 Elizabeth M. Burns

1/12/07 David J. Goggin, A.S.

1/26/07 Ana M. Gordon

2/8/07 Darrow A. Lebovici

1/21/07 Richard Luecke and Perry Mclntosh
1/29/07 Mickey Northcutt

1/24/07 Richard Pabich

2/5/07 Stanley H. Szwartz

[AB/CDB/cdb

()]



Y

LYNDE STREET
/—=='
CQN:

m ﬂ"\"";"”vlu'rllﬂr”'\'"11I"'W"’IU""!”"H"'WH"HWHWN

| H \I»IIH'”H”’H’”\""\""'Iil!H‘il%‘I' HHle

:
f U '5 H H[ HHHHHHH

’Fi’]hii"”ii
parrmrara 4} num
T Dl W‘ l
WWWWWWW il M“ mmhn\ﬂ\ I |h\humhur|hrli1\ ||||\i|“||}

H\liiii‘U“'I'“'lliil’\"'!NIH T

titecn




& 5
: ¥
i
Wh?r o
NEW SIDEWALK TO
/ WASHINGTON STREET
—
Ly
L
K
w)
Luy
(&)
Q
o=
L
L]
x
g wn
L
0
2
MBTA DRIVE ﬁ ﬁ g?(
NORTH STREET _ |
SWEL ¥ ;;
BWL 3 _g
o 2
15:;50 _ :+73.1291_5_|:.30 — — 1::_:\:\ SYEL — -~ 1‘?2& - _El 1;.;.4:\ ++
e — PT SYEL bl B ..
e BwL Sty | ] | i
[ ] | ;‘:_{
SWEL ' 1 +
K
o
15"
il
PATH REMAINS rén
9,
A )
>
z "I!!"‘I[HI[IHI|"l"!Illl";""'lIII|H||||||“‘|II1
w | ||| n ,,,,, ([l
“"” Uil ‘uulmn I ||!| |l|||||[|1|”||
lnnl il I|I|||nu||lu




c}\

PROP SALEM COURTHOUSE

LYNDE STREET

744
1':!4.-')“ _
_ _______——i-—““'"""ﬁr_’
_ ________________._._.----"""
L]
NORTH STREET — PROPOSED .
=
| \ r &
\‘\ ’ / / EXISTIM \EXISTH\IG pe )
CURB— BORE
1x
3
500"

H"HIH‘II]”H“IIIIIIII ‘IIE‘”H;IFI"H'”u[[]”m ”‘l |”|”|||§|I‘III|‘JII‘IIHI[!I[”H!H|||1I|II|‘I|IIIIt‘llllm"]lulIIIHHIII‘III |1|E III‘]I[”[IW H"Hrrlnllll|I|||II||II||IIIH|H| HL |

" il Humhhm

SAdAVY 1S3IM
/%
Y

|l||||1||”|” |||| |||| H ”" |l[|||H""|H|H”|||"”
“M"” " Iu I '“1‘“ HL llm”uumw\ln

l



A3.3 Memo:
DCAM Proposed Trial Courts Expansion

Salem, Massachusetts
Pedestrian Improvement & Accommodations and Traffic Calming
February 7, 2007

J. Michael Ruane Judicial Center/Salem Trial Court TRC 9910 ST2 April 4, 2007
Goody Clancy






Date:
To:
From:

Subject:

M EM O

February 7, 2007

Gail Rosenberg, DCAM

Nick Rubino, Earth Tech

DCAM, Proposed Trial Courts Expansion

Salem, MA
Pedestrian Improvement & Accommodations and Traffic Calming

The proposed Trial Courts Expansion in Salem, MA will involve the removal of the East Ramps at the
interchange of North Street with Bridge Street. This will require a new traffic signal at the intersection of
North Street, Federal Street, and the West Ramps. Included in the new traffic signal will be improved
pedestrian accommodations. A fully-actuated traffic signal is being proposed to control the traffic
movements at the intersection, and provide improved pedestrian accommodations across North Street and
through the intersection. This memorandum will summarize and describe the proposed improvements
and also explain how these improvements tie into pedestrian accommodations at adjacent intersections.

EXISTING CONDTIONS

The existing pedestrian amenities (see figure 1) within the North Street/Federal Street intersection and the
North Street/Bridge Street interchange include the following:

Sidewalks exists along both sides of North Street and Federal Street, and along the south
sides of both the East Ramps and West Ramps to provide access from North Street to
Bridge Street. Also, there is a sidewalk along both sides of Bridge Street at the existing
MBTA Drive intersection. The sidewalk along the south side of Bridge Street extends
east to Washington Street, while the sidewalk along the north side ends at the northbound
Bridge Street ramp onto North Street.

There is an existing mid-block pedestrian signal on North Street between Federal Street
and Lynde Street. This signal is push button actuated, meaning that the signal will not
accommodate pedestrians and stop the North Street traffic unless the button is pushed. It
was to be replaced as part of the current North Street project by MassHighway.

There is an unsignalized mid-block crosswalk on North Street between the Bridge Street
ramps and Federal Street. This unsignalized crossing was to be removed as part of the
North Street project by MassHighway.

There are unsignalized crosswalks to cross both sides of Federal Street at North Street, as
well as crosswalks to cross both the East Ramps and West Ramps at North Street.

On Bridge Street there are two unsignalized mid-block crosswalks, one between the West

‘Ramps and the overpass and one between the East Ramps and Washington Street.

There is a pathway that connects the West Ramps to Bridge Street approximately 60 feet
west of North Street. There is no sidewalk along the West Ramps to access the pathway.

&) EarthTech
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PROPOSED MODIFICATIONS AND RESULTING CONDITIONS

As mentioned above the reconstruction of the North Street/Federal Street/West Ramps intersection will
include a new traffic signal to control the vehicle movements through the intersection. Incorporated into
the signal will be pedestrian signal heads and push buttons to allow pedestrians to safely cross North
Street and Federal Street. Pedestrian signals and crosswalks will be provided to cross North Street on
both sides of the new intersection. The existing mid-block pedestrian signal on North Street between
Federal Street and Lynde Street will be removed and replaced by the crossing on the south side of the
intersection. Pedestrian signals and a crosswalk will also be provided to cross the east leg of Federal
Street at North Street. An additional crosswalk outside of the intersection will be installed to cross the
west leg of Federal Street. As aresult, the existing single pushbutton pedestrian signal across North
Street will be replaced by three signalized pedestrian crossings in this area, thus improving overall
pedestrian safety.

Along with the improvements at North Street, a walkway along the proposed courthouse site will be
provided that will allow pedestrian access from the North Street/Federal Street Intersection to Bridge
Street near the existing MBTA Driveway. This walkway will replace the existing East Ramps sidewalk
that is being removed. It will provide a safer connection from North Street to Bridge Street as the
walkway will no longer be immediately adjacent to vehicular traffic.

The pathway west of North Street will remain. It should be noted that to walk from the Federal Street
neighborhood to the MBTA Station, the safer and shorter route is to use the new signalized crossing of
North Street and the walkway from North Street to Bridge Street.

A separate MassHighway project that is currently under design (Bridge Street Reconstruction) involves
the installation of a new traffic signal at the Bridge Street/MBTA Drive intersection. The proposed signal
there will include pedestrian push buttons and signal heads as well as ramps and crosswalks to safely
cross Bridge Street.

Based on the information above, in the future, pedestrians wanting to access the MBTA station from
North Street will be able to safely cross North Street at the North Street/Federal Street/West Ramps
signal, continue down the proposed walkway at the courthouse site and safely cross Bridge Street at the
proposed Bridge Street/MBTA Drive signal. After the North Street Project is complete, and prior to
completion of the Bridge Street Project, pedestrians from North Street will use the walkway to Bridge
Street, then follow the existing sidewalk on the south side of Bridge Street to Washington Street, and
safely cross Bridge Street and access the MBTA station at the recently completed signalized intersection
of Bridge Street and Washington Street.

Figure 2 displays the proposed pedestrian accommodations and improvements.

The proposed pedestrian accommodations will result in an overall improvement from the existing
features. Up to date technology, such as modernized push buttons and pedestrian signal heads with LED
lenses will be provided at the signalized crossings. Also, this intersection will be coordinated with the
signal at the intersection of North Street at Essex Street, which will better regulate the traffic flow in the
area. Better regulated vehicle movements provide for the best pedestrian safety within roadways and
intersections.

&) EarthTech
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TRAFFIC CALMING

The North Street at Federal Street intersection along the west side of North Street currently has a wide
opening that allows southbound traveling vehicles the ability to make right turns onto Federal Street at
higher than appropriate speeds. This is a safety issue, particularly for pedestrians trying to cross Federal
Street. Carrying this high rate of speed around the corner onto Federal Street can also lead to vehicles
maintaining the excessive speed as they travel west on Federal Street.

This project proposes to narrow the intersection along both sides of Federal Street, which will physically
force any right turning vehicles to travel at a slower, more appropriate speed through the turn.

In addition, the narrowing of the Federal Street opening provides a shorter crossing distance for
pedestrians of about 20 feet. Shorter crossing distances are safer, as pedestrians return to the sidewalk
faster.

This issue was first brought to our attention by the Federal Street neighborhood during the North Street
Project. As part of the traffic signal improvements related to the Court House Project, this traffic calming
measure has been maintained.

Figure 3 displays the proposed intersection layout, as well as the proposed geometry.

&) EarthTech
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Date: February 8, 2007
To: Gail Rosenberg, DCAM
From: Nick Rubino, Earth Tech

Subject: DCAM, Proposed Trial Courts Expansion
Salem, MA
MBTA Garage Data — Traffic Analysis

As requested, Earth Tech has conducted an additional traffic analysis that includes the impacts of the
proposed MBTA parking garage to be located across Bridge Street from the proposed Trial Court
expansion in Salem, MA. According to the August, 2004 TAMS/Howard Stein-Hudson report, 15%
Design Report, the proposed garage includes the expansion of the existing surface parking facility to
1,000 spaces, 750 to be open to general public parking and 250 to be reserved for Courthouse use during
business hours. The report assumed that a second driveway will be required to access the proposed
garage given the increase in demand. According to the report, the additional access will be at the Bridge
Street/Washington Street intersection. This will result in a fourth leg being added to this signalized
intersection. This memorandum summarizes the impacts of adding the traffic generated from the
proposed garage onto the previously analyzed Build Analysis Scenario (2016 volumes with Court House)
network covered in Earth Tech’s November 2006 Functional Design Report for MassHighway on the
proposed changes to the North Street/Bridge Street interchange. The proposed garage was added to the
2016 build with Court House scenario because the schedule for the garage is after the court house project
is complete. Earth Tech’s analysis includes an evaluation of the origins and destinations of the new trips,
as well as properly distributing these trips through the traffic study area.

ORIGIN AND DESTINATION

According to the TAMS/Howard Stein-Hudson report, the new parking garage will generate an additional
278 vehicle trips during both the AM and PM peak hours. This is the net increase in parking spaces from
the existing lot (472) to the proposed lot (750). The majority of traffic generated by the Trial Courts
occurs off peak, therefore no additional peak hour trips were assumed due to the increased 250
DCAM/Courthouse spaces. Also, traffic generated by the expanded Trial Court is already included in the
2016 Build Analysis Scenario. It was assumed that 278 trips would be entering the garage during the AM
peak hour and 278 trips would be exiting the garage during the PM peak hour. Each of the assumptions
above came from the TAMS/Howard Stein-Hudson report. A license plate survey was conducted in
September, 2003 at the existing Salem MBTA Commuter Station parking lot, to gain an understanding of
the origins of the commuters. The table below summarizes the results of the survey in terms of the
percent from each community to the commuter lot.

&) EarthTech
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Salem MBTA Station Commuter Origins

Beverly Danvers Peabody Salem Other Total

Percent 4 11 26 44 15 100

This information was used to distribute the new 278 trips within the roadway network for both peak
hours. The additional trips were distributed as follows:

106 trips to/from the north traveling along North Street (Route 114).

45 trips to/from the west traveling along Bridge Street and Boston Street.

49 trips to/from the east traveling along Bridge Street (Route 1A).

39 trips to/from the southwest traveling along Essex Street (Route 107).

39 trips to/from the southeast traveling along Washington Street (Route 1 14).

These trips were added to the turning movements at the appropriate intersections to properly distribute
them within the study area, to/from the proposed parking garage.

TRAFFIC CAPACITY ANALYSIS

Capacity and simulation analyses were performed with the additional 278 trips included in the 2016 Build
with courthouse scenario for both the AM and PM peak hours. ‘

Utilizing the proposed MHD Bridge Street improvement plans, the following assumptions/modifications
were made to lane usage regarding both the access to the garage, and the roadway network:

* Left turns into the garage from Bridge Street would only be made at the existing Bridge
Street/MBTA Drive access. The proposed lane usage at the Bridge Street/MBTA Drive
intersection was revised to include an eastbound left turning lane.

* The lane configuration for the proposed second driveway exiting the garage at the Bridge
Street/Washington Street intersection will consist of an exclusive left turning lane and a thru/right
turning lane. Figure 1 displays the intersection layout before the garage is built and proposed
layout once the garage is in place.

* No additional capacity (lanes) were added beyond what is already in place or what is being
proposed (by MassHighway). We only changed lane usage and did not add any lanes.

These assumptions came from both Earth Tech, as well as the TAMS/Howard Stein-Hudson report.

As mentioned above, the traffic analysis and evaluation involved adding the ﬁew trips from the proposed
MBTA parking garage into the 2016 Build with court house Scenario. The primary findings and
resolutions from the analyses were as follows:

AM Peak Hour

* The additional 106 vehicles traveling south along North Street resulted in a somewhat
longer queue approaching the West Ramps intersection. The simulation analysis revealed

&) EarthTech
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that the queue will not back up to Mason Street; therefore no modifications were
required.

e The additional 39 vehicles traveling north along North Street make a left turn at the New
North Street/Federal Street/West Ramps intersection onto the West Ramps. This resulted
in a somewhat longer queue that occasionally exceeded the storage length of the
proposed left turning lane. Additional green time was then provided to the northbound
left turn to resolve this and prevent the queue from impacting the adjacent signal at Essex
Street. This additional green time was taken away from the Federal Street westbound
approach. The delay for the Federal Street westbound approach will be somewhat higher
but the queue will still be a manageable length.

2

o There will be an additional 145 vehicles traveling down the West Ramps towards Bridge
Street making a right turn onto Bridge Street. The 145 is the result of the 106 and 39
vehicles previously mentioned. In order to offset the impact of this additional traffic and
to prevent a back up along the ramp to North Street, additional green time was given to
the ramp approach. This required less green time to be given to the Bridge Street
approach, resulting in a somewhat higher delay for the Bridge Street approaches. Given
the two lane capacity for the eastbound approach, the queuing will not be problematic
and most vehicles will travel through the intersection in one signal cycle.

e There will be an additional 190 vehicles making a left turn into the MBTA Drive from
eastbound Bridge Street. The 190 is a result of the 145 vehicles from the West Ramps
and 45 additional vehicles traveling east along Bridge Street. As mentioned above, an
exclusive left turning lane was included for the eastbound approach. This was done to
accommodate the increase in left turning traffic. The proposed MHD improvements for
the Bridge Street project allows for the left turning lane to be installed within the
proposed curb to curb width without any new physical widening of Bridge Street. This
will require the westbound left turning lane at the Bridge Street/West Ramps intersection
to be shortened to about half of its length. The simulation analysis reveals that there will
still be sufficient storage for the westbound left turns at the Bridge Street/West Ramps
intersection.

* The addition of the second MBTA garage access at the Bridge Street/Washington Street
intersection will result in 15 exiting vehicles, and 88 entering vehicles. The 88 is a result
of 49 right turns from Bridge Street and 39 straight through movements from Washington
Street. It was assumed that almost all of the garage exiting vehicles would continue to
use the existing Bridge Street/MBTA Drive. An additional phase for the Bridge
Street/Washington Street signal will be required for the exiting vehicles, but given the
low volume during this peak hour, the intersection will operate similar to the 2016 build
with Court House condition without the access.

PM Peak Hour

e The main impact during the PM peak hour will be the 106 vehicles traveling north along
North Street. It was assumed that 100 of these vehicles would turn right out of the
second MBTA driveway at the Bridge Street/Washington Street intersection and then
continue up the existing Bridge Street ramp onto North Street. This means that most of

©) EarthTech
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the traffic generated from the new MBTA garage will not travel through North
Street/West Ramps/Federal Street intersection during the PM peak hour. The simulation
analysis reveals that traffic will occasionally back up from North Street onto Bridge
Street, blocking the westbound Bridge Street traffic. This negative impact is directly
related to the additional MBTA garage traffic and would have occurred without the
DCAM project.

e In addition to the 100 vehicles exiting the new MBTA garage driveway to the right, it
was assumed that 88 vehicles would exit straight and to the left. Of the 88 vehicles, 39
will go straight onto Washington Street and 49 will go left heading eastbound on Bridge
Street. As previously mentioned, an additional phase will be required at the Bridge
Street/Washington Street intersection. The higher exiting traffic during the PM peak
hour results in the signal at the intersection operating less efficiently. This will result in
longer queues along Bridge Street in both directions. The simulation analysis reveals that
the eastbound queue occasionally backs up as far as the existing MBTA Drive access,
and almost always backs up past the existing East Ramps intersection. Based on these
results, it was determined that the removal of the East Ramps intersection, will provide
much better operations along Bridge Street than if the intersection remained and was
signalized, as proposed by the MassHighway project.

SUMMARY

The results of Earth Tech’s analysis reveals that even with the additional traffic generated from the new
MBTA parking garage, the proposed mitigation improvements from the DCAM project will provide the
same or improved operations in the study area.

Certain modifications (described above) will need to be made by the MBTA or MHD to both the existing
and proposed intersections and roadways in order to provide the optimal traffic flow through the study
area. The most notable impact (backups along Bridge Street and the northbound Bridge Street ramp onto
North Street) are directly related to the proposed MBTA garage traffic and they are not a result of the
proposed improvements from the DCAM project.

Ultimately, even with the MBTA Garage, the removal of the East Ramps intersection has a positive
impact for the study area, particularly along Bridge Street.

Even though additional traffic and some delays for some of the intersection approaches in the study area
result from adding the MBTA Garage to the 2016 build with Court House scenario, the overall traffic
flow will be still be much better with the East Ramps removed, and the proposed mitigation
improvements at the West Ramps.
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1.0 INTRODUCTION

The Massachusetts Division of Capital Asset ManageniDCAM) is proposing to
expand the Trial Court facilities within Salem, Mashusetts. The expansion
includes the construction of a new building appmtately 190,000 square feet that
will house the Superior, District, Housing and Jles courts. This area could
accommodate a small growth in staff and court bsg, neither is anticipated to
occur. The increase in the building area is dueotmplying with the latest design
standards and safety regulations, not because iofcegase usage or additional court
facilities. Currently, the Superior Court is loedton Federal Street and will be
moved into the new court building.  The RegistfyDeeds currently shares the
building on Federal Street with the Probate andilya@ourt. This building is being
renovated. The Registry of Deeds is being relacditem its courthouse site to
another site within Salem.

The proposed location of the new building is theitkeast corner of the Bridge
Street/North Street (Route 114) interchange, whwdhresult in the elimination of
the East Ramps that connect the two roadways. eTtesps currently allow for
northbound North Street traffic to access Bridgee&t and for eastbound Bridge
Street traffic to access northbound North Stredbrth Street currently overpasses
Bridge Street to form the grade separated inteigdan

This Functional Design Report was prepared to etalthe impacts of removing the
East Ramps and reassigning the affected ramp maitemathin the interchange.

The evaluation included an analysis of the impaxthe interchange itself, as well as
to the key surrounding intersections within the tNdBtreet/Bridge Street influence
area.

To properly determine the impacts to the North &tBridge Street influence area, a
study area was defined that included surrounditgrsections along Bridge Street
and North Street, as well as intersections withibe®’s Central Business District
(CBD) along Washington Street and Norman Streeiguré 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 Direjon
* North Street at Federal Street

Introduction
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* North Street at Lynde Street

* North Street at Essex Street

e Summer Street at Chestnut Street/Norman Street

* Norman Street at Crombie Street

* Norman Street at Margin Street

e Washington Street at Federal Street

*  Washington Street at Lynde Street/Church Street

e 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 closdly.

The project study areais afairly 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 evauated 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:

e A l€ft turning lane on North Street to allow northbound traffic to turn left
onto the West Ramps to access Bridge Street.

e Redigning 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.

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

Along with operational considerations, the preferred aternative was selected based
on discussions with DCAM and Salem officials to satisfy their criteria and needs for
this project. This aternative, 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.

Introduction Page 1-3
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20 EXISTING CONDITIONS

Roadway Characteristics

The following section describes the characteristics of the magjor 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 severa 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 paralel parking occurs
adjacent to the West Ramp intersection also along the north side of the street. There
are severa 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. Itisaoneway 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.

I nter section 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.

Existing Conditions
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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 dlip 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 isa 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 Federa 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 thisintersection. 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
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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 Ieft 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 aong 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 intersectionsis shown in Figure 2.

Existing Conditions
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2.3  Existing Traffic Volume Data

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

Automatic Traffic Recorder (ATR) counts and Mandalrning Movement (MTM)
counts at the key study intersections were takere waken in the fall of 2005 and
projected one year ahead to 2006. Based on luatodiata, the volumes were
projected with a 1% growth rate. For this area tisi considered to be fairly
conservative. The ATR counts were conducted torceaveekday traffic volumes
and the MTM counts were performed from 7:00 to 9400 and 4:00 to 6:00 PM on
a weekday to obtain the peak period data. The A®Rnts 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 2dtin period is shown in Table 1.
Complete ATR data are shown in the Appendix.

Table1: Average Daily Traffic (2006)
LOCATION PEAK HOUR VOLUME 24-HOUR VOLUME

AM: 3005

North Street, north of Bridge Street 38,140
PM: 3093
AM: 1913

Bridge Street, west of North Street 25,381
PM: 1750
AM: 1403

Bridge Street, east of Flint Street 19,806
PM: 1332

Since MTM counts were only collected for about haififthe study intersections,
additional resources were utilized to obtain calath for the other locations. For the
most part, this consisted of the intersections iwialem’s central business district.

Existing Conditions

Page 2-4

L:\work\94958\PROMNTRAFFIC\FUNCTIONAL DESIGN REPORT.doc



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 datais 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 Crash Rate
Year
North Street/Federal Street 30 10.0 0.97
North Street/Bridge Street 44 14.7 0.57
Bridge Street/MBTA Drive 4 13 0.18
Total 78 26
Existing Conditions Page 2-5
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As shown in Table 2 there are approximately 15d®sus per year at the Bridge
Street and North Street intersection, which iston $tate’s list of “Top 1000 Crash
Locations.” It should be noted that this inters®@interchange consists of multiple
intersections, including Bridge Street at the Eagt West Ramps, as well as North
Street at the East and West Ramps. These intenseatombined have a high
volume of traffic traveling through them, which uéts in a lower crash rate than
expected for such a high number of accidents. 1&ilis high number accidents, it is
reasonable to conclude there are significant safdgficiencies at this
intersection/interchange location. Various prage@ihcluding this one) are being
proposed that should address these safety concerns.

The North Street and Federal Street intersectiso lahs a high number of accidents,
as well as a crash rate that is above both the iMgkway District 4 and statewide
average crash rates for an unsignalized intersectiogGiven Federal Street's
proximity to Lynde Street, accidents that occuragédNorth Street and Lynde Street
were included as part as part of the North Stredtfeederal Street data. There were
only a few accidents at Lynde Street. This inteliea appears to have safety
deficiencies as well, that should also be addrelgedtie various proposed projects.

A more detailed description of these projects scdeed later in this report.

Existing Conditions
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3.0 FUTURE TRAFFICVOLUMESAND CONDITIONS

31 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 al 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
gtill 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 severa 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

Future Traffic Volume Projections and Conditions Page 3-1
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new roadway will run adjacent to the MBTA commuiter 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:

Future Traffic Volume Projections and Conditions Page 3-2
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* Realigning northbound North Street to provide a 61 meter left turning lane
to alow 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.

* Redligning 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.

e Widening of the West Ramps to provide left and right turning lanes to
dlow 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.

* Signa control at the North Street/Federal Street/West Ramps intersection
to regulate al 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 asfollows:

»  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 aso 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

Future Traffic Volume Projections and Conditions Page 3-3
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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 aresult 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 anaysis was performed to determine if traffic signal control is warranted at the
project intersections under the criteria set forth in the Manua on Uniform Traffic
Control Devices (MUTCD 2003 Edition). The MUTCD criteriareflects 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 magjor and minor street
over certain time periods, accident records, and delays. There are eight warrants for
the installation of atraffic 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 criteriafor 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.

Future Traffic Volume Projections and Conditions Page 3-4
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4.0 TRAFFIC CAPACITY ANALYSIS

Capacity analysis was conducted to assess thetyqudlitraffic flow at the key
project intersections. This was performed forHExésting 2006 conditions, No-Build
2016 conditions (future volumes without courthouseject) and Build 2016
conditions (future volumes with courthouse project)

4.1 Level of ServiceCriteria

The capacity analysis was conducted using the droes of the2000 Highway
Capacity Manual (HCM) using the latest Synchro/SimTraffic softwarEhe capacity
analysis utilizes traffic volumes, geometrics, aradfic controls at the intersection to
determine a Level of Service (LOS) rating from Aatigh F indicating how the
intersection is expected to operate, or the qualitthe driving conditions. LOS A
represents the best operating conditions or littleo delay, while LOS F represents
the worst operating conditions or very high delagffic jam conditions. LOS E
represents an intersection operating at capacity thre limit of acceptable delay.

Level of service for signalized intersections isdxh on the average control delay in
seconds per vehicle approaching the intersectidrhe methodology takes into

consideration the effects of signal type, timingl gshasing, and geometrics when
determining the delay for the intersection appreadnd the intersection as a whole.

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

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

Table 3: L evel of Service Criteria

Average Delay per Vehicle (seconds)

Signalized Unsignalized
Level of Service I nter sections I nter sections
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
Traffic Capacity Analysis Page 4-1
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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 95 percentile
queue, which is the maximum backing of vehicles based on the 95" percentile traffic

volumes.
Table 4: Summary of Capacity Analysis — Existing Conditions (2006 Volumes)
Sy Lot o oy
Levdof || OOk | Congtn | Lo | 20k | gt

veh) (feet) veh) (feet)

North Street/East Ramps

East Ramps WB Right C 155 13 D 255 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 35 12 A 54 19

West Ramps NB Right F 2234 603 F 68.3 208

West Ramps NB L eft F 2234 603 F 68.3 208

Bridge Sireet/East Ramps

West Ramps NB Right F 347.1 553 D 31.1 122

West Ramps NB L eft 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

Traffic Capacity Analysis Page 4-2
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Table5: Summary of Capacity Analysis—No Build Conditions (2016 Volumes)
Sy Lot o oy
Levdof || OOk | Congtn | Lo | 20k | gt

veh) (feet) veh) (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 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 4.0 28

West Ramps NB Right F 65.2 333 269.8 461

West Ramps NB L eft F 65.2 333 F 269.8 461

Signalized L ocations:

Bridge Street/East Ramps

Bridge Street EB D 35.2 4 B 115 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 35 41 A 5.6 53

MBTA Drive SB D 46.8 177 F 170.2 504

OVERALL E 72.6 E 55.9

Traffic Capacity Analysis Page 4-3
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Table6: Build Conditions (2016 Volumes) — Summary of Capacity Analysis

Sty Lovatin o ey
Levdof || OOk | Congtn | Lo | 20k | gt
veh) (feet) veh) (feet)
Signalized L ocations:
North Street/West
Ramps/Federal Street
North Street NB Left F 106.4 369 F 934 229
North Street NB Through B 14.8 458 C 314 616
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 311 213
Federal Street WB F 1114 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 229 309 B 154 353
West Ramps NB L eft 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
Traffic Capacity Analysis Page 4-4
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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
LOSF.

The Build Condition (Table 6) required various improvements and modifications to
certain study areaintersections 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 signdized. 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
infformation 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

Traffic Capacity Analysis Page 4-5
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evaluate the operation of an intersection relative to adjacent intersections. The
Highway Capacity Manua 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/\WWashington
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/lEast 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.

Traffic Capacity Analysis Page 4-6
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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
areawould not breakdown without the Bridge Street project improvementsin 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.

Recommendations and | mprovements Page 5-1
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Table7: Interim Conditions (2011 Volumes) — Summary of Capacity Analysis

Sy Lot o oy
Levdof || OOk | Congtn | Lo | 20k | gt
veh) (feet) veh) (feet)
Bridge Street/MBTA Drive
Bridge Street, EB Left B 11.0 28 B 104 14
MBTA Drive, SB F 997.6 566 F 848.1 985
Signalized L ocations:
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 L eft 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 314 213
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 L eft D 24.7 39 D 44.0 196
OVERALL E 75.3 C 219
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 atraditional 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 evauation of the simulations showed that
none of the queues back into adjacent intersections.
Recommendations and Improvements Page 5-2
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The evaluation of the Interim Condition revealed that overal 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.

Recommendations and | mprovements Page 5-3
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6.0 CONCLUSIONSAND 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 critica 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 aresult 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.
Thiswill allow the signalized intersection of Bridge Street and MBTA Drive
to run more efficiently.

* Improved capacity delay for both the Federa 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 saf ety 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.

Right of Way Impacts

Page 6-1
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70 RIGHT OF WAY IMPACTS

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

Design Waivers Page 8-1
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8.0 DESIGN WAIVERS

No additional design waivers are anticipated as aresult of this new work.

Design Waivers Page 8-1
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9.0 ESTIMATED QUANTITIESAND 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.

Estimated Quantities and Costs Page 9-1
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Salem Trial Courts Transportation Study

Introduction

Purpose of the Report

This report describes the transportation-related impacts of relocating the Salem Trial Courts from their
existing locations to a specific location adjacent to the MBTA commuter rail station at Bridge Street in
the City of Salem. It addresses the issues detailed in the scope of work outlined by the Massachusetts
Division of Capital Asset Management (DCAM), as summarized below.

Existing Conditions: A detailed parking analysis of on-street parking within a five-minute walking
radius and off-street parking facilities within a ten-minute walking radius of the existing courthouse
buildings will be conducted during the moring, midday, and evening peak periods. This will result in
the determination of both the total supply of spaces and the availability at the peak periods. Pedestrian
and bicycle access to the proposed site will be noted from a site visit.

Trip Generation/Trip Distribution: A survey of employees and visitors to the current court facilities
will be used to generate trip generation and distribution data, and in turn used to project future trip
generation for the proposed project.

Future Conditions: Planned infrastructure improvements and new developments in the vicinity of the
Bridge Street project site will be documented. The trip generation and distribution for the project will
be evaluated with regard to the adjacent projects.

Mitigation Measures: Appropriate traffic mitigation will be proposed that will seek to maximize the
operational efficiency of the intersections within the study area.

Project Description

The project involves the study of a potential site for relocation of all or a portion of the existing court
facilities located in the City of Salem. They include the existing Superior Court, District Court, Pro-
bate and Family Court (including the Registry of Deeds), and Juvenile Court. The site under examina-
tion is located adjacent to the Salem commuter rail station. The site is currently used as a parking lot
with capacity for 123 parking spaces. The MBTA is in the process of examining the feasibility of
constructing a parking garage for a minimum of 1,000 vehicles at the site. The site is bordered by
Bridge Street to the south, North River to the west, and the MBTA commuter rail lot to the north and
east, as shown in Figure 1. The opening and closing times of the existing courthouse buildings are
8:30 A.M. to 4:30 P.M. for the District and Juvenile courts and 8:00 A.M. to 4:30 P.M. for the Superior
and Probate and Family courts. All buildings and transaction counters are open continuously through
lunchtime.
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Figure 1. Locus Map
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Salem Trial Courts Transportation Study

The estimated number of employees by building is shown in Table 1.

Table 1. Employees by Building

Superior Court* 45 0 3 4 0 52
District Court™** 62 0 0 15 0 77
Probate and

Family Court 86 54 0 0 8 148
Juvenile Court 18 0 0 4 0 299

*Superior Court staff includes about 17 probation officers who are mostly in the field.
**District Court staff includes about 27 probation officers who are mostly in the field.

The preliminary development program entails construction of a three- or four-story building with an
approximate anticipated footprint of at least 50,000 square feet, with the lobby entrance to the north of
the site. Similarly, handicapped-plate (HC-P) parking and the pick-up/drop-off area will be oriented
towards the north of the site. The loading dock will be located on the west side of the building at grade
level. The preliminary development plan incorporates a pedestrian walkway to and from Bridge Street
to the river front along the east side of the building.

Methodology

This section describes the proposed project in accordance with the DCAM scope of work. The study is
presented in three sections:

The first comprises an inventory of existing transportation conditions, including parking, pedestrian
and bicycle, loading, and site conditions.

The second provides an evaliation of future transportation conditions and an assessment of notential
traffic impacts associated with the project. Expected roadway, intersection, parking, transit,
pedestrian, and loading capacities and deficiencies are identified. This section of the transportation
impact study includes a determination of the vehicle-trip generation and the subsequent assignment of
the vehicle trips through the study area.

The final section identifies appropriate measures to mitigate project-related deficiencies identified in
the Build Scenario.

Study Area

The study area is bounded by the North River to the west, Earl Street and Collins Cove to the north, a
point at the intersection of Derby and Bentley streets to the east, and Harbor, Porter, and Hawthorne

Howard/Stein-Hudson Associates, Inc. P Page 3
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streets to the south. In general, the study area is defined as an area within a 10-minute walking radius
of the proposed project site.

Howard/Stein-Hudson Associates, Inc. P Page 4
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Existing Transportation Conditions

This section includes a description of study area transit availability, parking supply, and loading conditions.

Roadway Conditions

Bridge Street, the only roadway within the study area, is functionally classified by the Massachusetts
Highway Department’s Bureau of Transportation Planning and Development as an urban arterial west
of Washington Street and as a primary arterial east of Washington Street. Bridge Street, in the area of
the site, runs parallel to the North River. The roadway serves as a connection between the City of
Beverly to the north and the City of Salem. The 2 travel lanes run in a north-south direction, and
sidewalks are provided on both sides. Pedestrian access from downtown Salem across Bridge Street at
the intersection with Washington Street is via a signalized crosswalk.

Parking
Off-street Parking Inventory
Existing Inventory

The off-street parking inventory covered the area of Salem within a 10-minute walking radius
of the existing courthouse buildings, as shown in Figure 2. Within that radius, 2
garages—Museum Place, with an entrance on New Liberty Street, and South Harbor, with an
entrance on Congress Street—have a total capacity of 1,039 spaces. The 11 surface lots in
the area (at Bridge Street beside the MBTA commuter rail parking lot, Bridge Street by the
old rail line, Crombie Street, two on Church Street, Klop Alley, MBTA Commuter Rail Lot,
Riley Plaza East and West, Salem Green, and Sewall Street) offer a total of 1,138 spaces.

In the A.M. peak, the garages were 68 percent occupied, and the lots were 87 percent occu-
pied. In the midday peak, the garages and lots had an occupancy rate of 70 percent and 89
percent, respectively. In the P.M. peak, the garages were 38 percent occupied, and the lots 64

percent ccoupied.

The combined availability of spaces in the garages and lots is:
P morning peak:483 spaces (22 percent)

P afternoon peak: 437 spaces (20 percent)

P evening peak: 995 spaces (46 percent)

The distribution of the total supply of spaces and the availability during the A.M., midday,
and P.M. peak periods for each garage and lot are shown in Table 2.

Howard/Stein-Hudson Associates, Inc. P Page 5
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Figure 2. Off-street Parking
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Table 2. Inventory of Off-street Parking in Study Area (10-minute walking
radius)

Garages
Municipal rate
structure:
$1.50/hour
Museum Place 830 162 20% 154 19% 473 57% |$9 max./8 hrs.
$7 overnight
$13 for 24
hours
182 | 149 8% | 150  82% | 163  90% ls\fr‘l‘l’z‘t‘l’l‘rial rate
South Harbor
27 22 81% 10 37% 7 6y |2hour metered
limit
Total Garage Use 1039 333 32% 314 30% 643 62%
Lots
Bridge St. municipal 123 0 0% 0 0% 15 12% |$1/day
Bridge St. old rail line 120 0 0% 0 0% 8 7%  |Unrestricted
Crombie St. 42 29 69% 14 33% 18 43% 121mh§)tur metered
Church St. 46 0 0% 4 99, 24 59, 1.-h(.)ur metered
limit
Church St. municipal 132 0 0% 41 31% 88 679 |Municipal rate
) structure
Klop Alley 66 15 23% 5 8% 10 15% |*hourmetered
limit
MBTA Lot 340%* 0 0% 0 0% 90 26% |$1/day
55 30 55% 17 31% 3 56% ﬁi?tm metered
Riley Plaza East -
9 2 200, 9 22% 2 229 1_— our metered
limit
Riley Plaza West 94 19 20% 23 24% 46 49% lzi;fl;’t“r metered
Salem Green 21 9 43% 3 14% 3 14% 1.-h<.)ur metered
limit
c1o/ ) 2-hour metered
Seawall St. 90 46 51% 14 16% 17 19% L
limit
Total Lot Use © 1138 150 13% 123 11% 352 31%
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* Source: MBTA Web site.

Howard/Stein-Hudson Associates, Inc. P Page 8




Salem Trial Courts Transportation Study

The rates for the garages and lots are a combination of set rates: 2-hour metered limit and
1-hour metered limit. The lot on Bridge Street at the old rail line is a private site, and the
vehicles parking there belong primarily to commuters who fail to find parking in either the
MBTA lot or the City-owned lot next to it. Shrubbery restricts the number of parking spaces
to approximately 120 vehicles (Source: Salem Planning Office), but there is no rate for
parking here. All metered parking is 25¢ per hour, and both lots at the MBTA commuter rail
station charge a daily rate of $1. Both garages, South Harbor and Museum Place, as well as
the Church Street municipal lot, are owned by the City of Salem and therefore have the same
pricing structure of $1.50 per hour, up to a maximum 8 hours for $9.00. Overnight parking
is $7.00, and 24-hour parking is $13.00. These City facilities also offer a monthly pass for
$45.00, parking ticket purchases of 20 12-hour stamps for $35.00, or merchant purchases at
$25.00 for 100 1-hour stamps. The Church Street lot does not accept 12-hour stamps;
drivers using these stamps must park in one of the garages.

The MBTA promotes the new MBTA garage in Lynn to commuters as an alternative parking
facility. This garage has 1,000 spaces and is located next to the Lynn MBTA commuter rail
station. Currently, there is no charge to park in this garage.

On-street Parking Inventory
Existing Inventory

The on-street parking inventory covered the area of Salem within a 5-minute walking radius
of the proposed site and the existing courthouse buildings, as shown in Figure 3.

The total supply of on-street parking spaces is approximately 326, 13 percent of the total
supply of off-street and on-street parking. The greatest supply of parking can be found along
Washington Street, followed by Derby Street, Federal Street, and Essex Street West, which
combine for a total supply of 180 spaces. Washington Street has several different types of
parking restrictions, which include 4-hour metered limit, 4-hour unmetered limit, 2-hour
metered limit, 2-hour unmetered limit, 1-hour metered limit, 1-hour unmetered limit, and 30-
minute limit; however, availability is only 11 percent in the A.M. peak period, 12 percent in
the midday peak period, and 18 percent in the P.M. peak period. Derby Street has the greatest
number of spaces available throughout the entire day; however, when the time periods are
analyzed separately, the A.m. availabiiity is greatest on Essex Stieet West, at 03 percent (17
spaces). During the midday and P.M. peak periods, Derby Street has the most spaces
available, at 49 percent (20 spaces), and 59 percent (24 spaces), respectively.

The total availability of spaces on streets with permit parking is 21 percent, or approximately
68 spaces, in the A.M.; 20 percent, or approximately 65 spaces, at midday; and 31 percent, or
approximately 101 spaces, in the P.M. The distribution of the total supply of spaces and the
availability during the A.M., midday, and P.M. peak periods for each street are shown in
Table 3.
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Figure 3. On-street Parking
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Table 3. Inventory of On-street Parking in Study Area (5-minute walking
radius)

Ash St. 8 0 0% 0 0% 5 63% | Unrestricted
Barton Sq. 7 1 14% 3 43% 5 71% |Metered
5 2 40% 1 20% 1 20% irﬁi’t‘“ metered
Central St.
20 3 15% 6 30% 7 359, |l-hourmetered
limit
Church St. 5 0 0% 0 0% 2 40% lllmhft‘“ metered
41 16 39% 20 49% 24 59y, |%-hourmetered
Derby St. limit
8 0 0% 0 0% 0 0% Unrestricted
Essex St. West 27 17 63% 3 1% 3 119 |l-hourmetered
limit
Federal St. East 19 0 0% 2 11% 4 219 |%-hour metered
limit
Federal St. West 19 0 0% 0 0% 2 1% i:ﬁ?tur metered
Holyoke Sq. 11 1 9% 2 18% 2 18% | 2-hour limit
Lafayette St. 16 3 19% 2 13% 3 19y, |%hourmetered
limit
Lynde St. 8 0 0% 0 0% 3 3gy |2hourmetered
limit
13 6 46% 6 46% 11 85%
New Derby St.
1 0 0% 0 0% 1 100% |l-hourmetered
limit
Norman St. 24 8 33% 5 21% 4 17% | Metered
North St. 8 4 50% 2 25% 4 50% |Metered
Summer St. 20 0 0% 5 25% 8 40% | Metered
Washington St. 8 1 13% o 0% 4 soy |phowrmetered
(total 66)
8 0 0% 0 0% 3 38% |4-hour limit
8 0 0% 0 0% 1 13% inlftm metered
30 5 17% 7 23% 4 13% | l-hour metered
limit
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3 0 0% 0 0% 0 0% | 2-hour limit
9 1 1% 1 1% 0 0% | 1-hour limit
:;’;‘i‘{'irf;“'Street 326 68  21% 65 20% 101 31%

Different parking rate structures apply to each street, and often different parking types are
combined along the same street; for example, on Washington Street, Central Street, Derby
Street, and New Derby Street. All metered parking is 25¢ per hour.
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In total, approximately 2,503 spaces are provided in garages, lots, and on-street in Salem
within the study area. Percentage of availability is approximately 22 percent (551 spaces) in
the A.M. peak period, 20 percent (502 spaces) during the midday peak period, and 44 percent
(1,096) in the p.M. peak period. During the site visit, it was also noted that there is sufficient
available HC-P parking both on-street and off-street.

Public Transportation

In addition to accessibility to the MBTA’s commuter rail service, the project site has access to
MBTA bus service. The following sections highlight the transportation routes, schedules, and
capacity for public transportation within close proximity of the site.

Commuter Rail

Currently, the MBTA operates 58 inbound and outbound trains between Boston and Salem
Station on weekdays. These trains generally travel on one of two commuter rail lines: New-
buryport or Rockport. The frequency at Salem Station is approximately 15 minutes at peak
times to typically 1 hour at off-peak times. The stations serviced on this commuter rail line
from Salem inbound to North Station, Boston, are as follows: Swampscott, Lynn, River
Works, and Chelsea. The trip duration between Salem and North Station is between 25 and
30 minutes.

At North Station, passengers can make connections to the Orange and Green lines. The
Orange Line connects Oak Grove in the north to Forest Hills in the south, with rush-hour
frequency of 5 minutes. The Green Line connects Lechmere in East Cambridge to Govern-
ment Center, where it divides into 4 lines: B, making connections with Boston College; C,
connecting with Cleveland Circle; D, connecting with Riverside; and E, connecting with
Heath Street. Each line operates as a rush-hour frequency of a minimum of 2 minutes. Both
lines connect with the Red and Blue lines.

Bus Service

The MBTA provides five bus routes from the Salem commuter rail depot in the vicinity of the
site, as shown in Table 4.

Table 4. MBTA Bus Service in the Study Area

#450 Salem Depot Haymarket (Boston) 7-90 minutes
#451 Salem Depot North Beverly 30-90 minutes
#455 Salem Depot Haymarket (Boston) 30 minutes
#459 Salem Depot Downtown Crossing (Boston) 30 minutes
#458/#468 Salem Depot Danvers Square 60 minutes
Source: MBTA.
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Pedestrian Conditions

Currerit pedestrian access to the proposed site is via the sidewalk from under North Ramp, or the two
bridges that connect Bridge Street with the Salem MBTA commuter rail station, one stepped and the
other a ramp to facilitate wheelchairs and strollers.

On the approach to the pedestrian access points to the station, one signalized crosswalk is provided on
the west side of the intersection of Bridge Street and Washington Street, connecting to a crosswalk
traversing Washington Street at the intersection of Federal Street.

It was observed during a period of the P.M. peak that approximately 50 percent of passengets alighting
from the trains are pedestrians; it was further observed that two other travel modes used are roller
blades and bicycles.

! ‘

Bicycle Facilities

One unsheltered bike rack is provided at the existing MBTA commuter rail parking lot to the north of
the site, although bikes were observed to be chained to the railings along the platform also.

!____

Loading

!

Based on consultation with the Courts Facilities Manager, little loading activity takes place at the
Courthouse, as shown in Table 5. Trash pick-up is daily between 5.00 and 5.30 A.M. Vending

.] machine deliveries occur once a day, and filtered water deliveries occur every other day. Postal
deliveries oceur twice a day, on average. On occasions, frailer trucks deliver stationery, custodial
lJ supplies, and cleaning equipment, but these deliveries are limited to a few times per year.

Table 5. Loading Activity

Trash pickup 1 5:00-5:30 A.M. Remove dumpster
.' ! Food seivices 2 800430 M gu-a0
UPS/Fed Ex 3 8:00-4:30 P.M SU-30
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Evaluation of Long-term Impacts

This section presents a description and evaluation of the 2006 No-Build and Build Conditions.

No-Bnild Condition

The No-Build Condition is used to describe the study area regardless of the Trial Coutt relocation. It
describes all public and private projects that are forecast to bg: inplace at the planning horizon of 2006,
The following is a description of the projects that are scheduled to be in place at the 2006 design year.

v

Bridge Street Reconstruction

Massachusetts Highway Department plans to construct a Bridge Street bypass in two phases. The
first phase, currently at 75 percent design stage, is a $12.3 million project that will relocate Bridge
Street from the current alighment to a new alignment running adjacent to the Railroad right-of-
way and the North River. The project is programmed for funding on the Transportation
Improvement Plan (TIP) for fiscal year 2002. The second phase of the Bridge Street relocation
runs from Washington Street to Flint Street. This $3 million project is currently at the pre-25
petrcent stage.

North Street (Route 114) Reconstruction

The reconstruction of North Street (Route 114) primarily involves improvements to the signalized
intersections at North Strect/Mason Street and North Street/School Street. Additionally, the
project involves rehabilitation of the existing pavement and upgrading of fraffic control devices
such as signs and pavement markings.

Jefferson at Salem Mixed-use Development

This project involves construction of a 265-unit apartment complex within six buildings and a
12,000-square-foot retail building, including an ATM machine, on a vacant site. Access to the
retail building will be via a driveway on Bridge Street, opposite St, Peter Street. Access to the
remainder of the site will he via 2 driveway opposite St. Peter Street and ancther oppositc Howard

Street.

The proposed expansion of the MBTA. parking facility at Salem commuter rail station involves
construction of a new parking garage with approximately 1,000 spaces on the site of the existing

I : MBTA Parking Garage
l surface parking lot. The project is in the preliminary planning stage.

Build Condition

The Build Condition describes the impact of the relocation of the Trial Court on transportation
l resources within the study area.
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The development program involves construction of a new court facility. The composition of the

individual courthouses that will make up the new facility has not been finalized. As a result, this report

addresses the transportation impacts of relocating the individual courts—namely, the Superior Court,

the District Court, the Probate and Family Court, and the Juvenile Court—to the new site.

Methodology

o

To assess the transportation impacts of the proposed project, a determination of the trip genera-
tion, mode split, trip distribution, and frip assignment is needed. The standard methodology is to
compare the proposed land use to similar developments that are operational and whose trip char-
acteristics have been documented. A review of publications such as the Institute of Transportation
Engineers Trip Generation shows that data describing the trip characteristics associated with frial
court land use are not available. To assess the impacts of the relocation of the trial courts, a
transportation survey of the existing court was undertaken by the City of Salem Planning
Department,

Employee and Visitor Transpoxtation Survey

The current plan is to relocate some or all of the existing court facilities from their existing
locations in the City of Salem to the new site. The Superior, District, and Probate and Family
courts are currently located within a short walking distance of the proposed site. The Juvenile
Court is located approximately one mile from the site at Pingree Street. Since all existing sites are
located within a relatively short distance of the proposed site, a survey of trends associated with
the transportation demands of the existing court operation can be used to forecast the demand on
the new facility.

The transportation survey was carried out by the City of Salem Planning Department in August
2001. Each of the four courthouse locations was surveyed to determine the transportation
demands during the normal operation of the courthouses. The courthouses were surveyed from
8:30 A.M. to 4:00 P.M. The survey comprised two components: (i} the surveyor counted the
number and time of day of users entering and existing the individual courthouse; and (ii) some
users were asked to respond to a more detailed questionnaire related to their trip to the courthouse.
The first component of the survey yielded trip generation rates at each courthouse facility through
determination of the number of daily and hourly arrivals and departures. The peaking
characierisiics were aiso determined. The second component identified the user travel patterns,
the mode of travel, the origin of the trip, and—in the case of the vehicular mode—the occupancy
of the vehicle. The origin of trip component ailows us to determine the trip distribution for the
facility. The questionnaire also describes the respondent as an employee, a visitor, or a juror and
the particular destination of the respondent within the court. The results of the transportation
survey are given in the following section. Additional supporting data are given in Appendix A of
the report. Since the survey was undertaken from 8:30 A.M. to 4:30 P.M. and suspended during
lunchtime, the total number of daily trips cannot be determined. To make use of the data, the
information was extrapolated to estimate the number of daily trips. The second phase of the
survey, however, yields the mode share, trip distribution, and vehicle occupancy of court
employees and visitors.
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Trip Generation

Table 6 summarizes the results of the survey for users entering and existing each of the court-
houses for the period from 8:30 A.M. to 4:00 p.M. with a break from 12:00 to 1:00 p.M. Addition-
ally, the peak hour of demand is also given. Figure 4 shows the hourly variation of vehicle
demand at the composite of all four courthouse locations. The figure includes an estimate of
vehicle trips for time intervals outside the survey duration.

As the table shows, the period from 9:00 to 10:00 A.M. is the peak hour for the four courthouses.
This time period reflects the peak hour for the new consolidated facility. The morning peak period
coincides with the adjacent roadway peak period and therefore reflects the worst case for traffic
operation at study area intersections. The number of entering and exiting trips generated for each
courthouse during the peak hour for the survey was 167 for the District Court, 121 for the Probate
and Family Court, 117 for the Juvenile Court, and 72 for the Superior Court.

Howard/Stein-Hudson Associates, Inc. P Page 17




Salem Trial Courts Transportation Study

Table 6. Trip Generation
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Figure 4. Daily Vehicle Trip Variation at Composite of Courthouses
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Mode Split

Table 7 and Figure 5 show the means of transportation survey respondents used to access
individual courts. The table shows that the predominant mode of travel, with a mode share of
88 percent, is by private automobile. Public transportation was found to have a share of 1 per-
cent, and walking a share of 9 percent. The mode was not stated by 2 percent of respondents.

Table 7. Transpo

rtation Modes Used by Survey
] i

e

Respondents

. rict Cour . i
Car 33 85% 29 83% 18 100% | 18 95% | 98 8%
2?:1112‘;0 Lo 0% 1 3% 0 0% 0 0% 1 1%
Walk 5 13% 4 1% 0 0% 1 5% 10 9%
I;;’sponse 1 3% 1 3% 0 0% 0 0% 2 2%
Totals 39 100% 35 100% 18 100% 19 100% 11 100%

Of those who traveled by private automobile, the average vehicle occupancy was 1.4.

Trip Distribution

Figure 6 shows the place of origin of the trips to the courthouses. The majority of trips are from
the cities of Salem (21 percent), Lynn (15 percent), and Peabody and Beverly (13 percent), fora
total of 62 percent. Table 8 and Figure 7 give a detailed account of the trip distribution. Trips to
the courthouses are further distributed by region, with 43 percent from the west and 18 percent

from the north and south, while 21 percent are local trips from within the City of Salem.

Assuming that visitors took the most direct or major route, the analysis assigned each town in the

area to a major arterial:

P All traffic coming from the west travels into Salem via Route 114, coming from Route 1,

Route 128, or I-95.

P All traffic coming from the north travels into Salem via Route 1A.

P All traffic from the south travels into Salem via Route 114, Route 1A, or Route 107.
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Figure 5. Mode Split
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Figure 6. Place of Origin of Trips to the Courthouse
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Table 8. Origins of Travelers to the Salem Courts
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Figure 7. Trip Distribution
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Access

Sharing the site with the new MBTA Salem commuter rail parking garage and the realignment of
Bridge Street has significant impacts on both vehicular and pedestrian access to and from the
relocated courthouses. The current Bridge Street Relocation Plan show a signalized three-way
intersection with Bridge Street and Washington Street. It is expected that the existing site access
to Bridge Street will be retained under the MBTA plan.

Future Access Needs

In the future, construction of an approximately 1,000-car MBTA garage will significantly
increase public parking capacity on the site, with a corresponding increase in site ingress and
egress activity. Since this is intended as a commuter garage, site access demands would be
concentrated in the early morning and evening, rather than spread evenly across the day. In
addition to the present site access by pedestrians, bicycles, cars, taxis, buses, and
maintenance vehicles, the courthouse will require access for trash and delivery trucks,
Sheriff’s Department vans, and package delivery vehicles. The number of court service
vehicles is anticipated to be small relative to garage traffic. The courthouse will increase the
number of pedestrians accessing the site from downtown, other Trial Court Buildings, and
nearby attorneys’ offices.

Although the MBTA Parking Garage plan has not yet been developed, it appears that adding
an approach that serves the garage, under control of the new three-way signalized
intersection, will provide the most efficient access to and from the new garage and court-
houses. In this way, the intersection will become a four-way, signalized intersection. Traffic
entering and leaving the parking garage will be under the control of the new traffic signal
system. Traffic leaving the garage will be assigned green time based on arrival at the
intersection. Queuing will be minimized on the approach from the proposed garage. In
retaining the existing site access, traffic entering and leaving the site will have two access/
egress points. This is significant, since the surges and queuing associated with commuter rail
parking garages, due to train arrivals and departures, will be minimized.

It is anticipated that a pedestrian access in the vicinity of the Washington Street/Bridge Street
intersection will remain the most heavily used pedestrian access to the site. Since this
iocation coincides with a desirabic vchicic access w a 4-way intersection of Bridge Streel and
Washington Street, it is recommended that pedestrian desire lines be considered in the layout
of vehicle and pedestrian access so that main pedestrian flows to the courthouse do not cross
the garage entrance. Due to restricted clearance and sight lines at the present site access
beneath the viaduct, a 4-way intersection of Bridge Street and Washington Street may also

provide the best opportunity for bicycle access.

All regional traffic using the garage will be retained on the arterial roadways such as Route
1A and Route 114, and the impact on City of Salem streets will be minimal.

The Bridge Street Relocation Plan also includes new sidewalks throughout the new Bridge
Street/Washington Street intersection. Pedestrian access to and from downtown Salem from
the proposed courthouse and garage will be enhanced by using the exclusive pedestrian phase
in the new traffic signal timing strategy. Push button actuation will permit pedestrians to
safely cross Bridge Street. Additionally, the Bridge Street project includes bicycle
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accommodation with adequate roadway width for bikes and signing alerting motorists and
bicyclists to share the roadway. However, a full capacity analysis is needed for confirmation.

Traffic Operation Analysis

Since the proposed project is located with direct access to regional roadways, Route 1A and Route
114, the intersections of interest are the new signalized intersection at Bridge Street and
Washington Street and at Bridge Street and the existing site drive. The new intersection at Bridge
Street and Washington Street has been designed under MassHighway guidelines that require the
intersection to operate with acceptable level of service D or better throughout the 20-year planning
horizon. Although traffic projections associated with the new parking garage have not been
developed, it is expected that the intersection will operate efficiently with the addition of a fourth
approach that serves the parking garage. The main reason is that the garage approach will be
assigned green time in the same phase as the Washington Street traffic; thus, no green time is
taken from the Bridge Street mainline traffic flow.

The existing site drive and Bridge Street unsignalized intersection operates today with level of
service F. Although traffic projections associated with the parking garage have not been devel-
oped, the demand may be reduced and the resulting traffic flow at the intersection improved due to
the new access/egress point at Bridge Street and Washington Street.

Parking Demand

To accurately assess the parking demand for the proposed facility, a definitive development
program is needed. The composition of the overall facility is currently under review. Parking
demand is composed of court staff parking, other staff parking (Registry of Deeds, Law Library,
District Attorney, and Adjudicated Dispute Resolution staff parking), and visitor parking (jurors,
observers, counsel, parties to cases, and transaction visitors).

Demand estimates for court staff and other staff parking are given below in Tables 9 and 10. The
parking demand is determined using a mode share of 88 percent and a vehicle occupancy of 1.2.
The staff members are assumed to park for an average of 8 hours with a turnover rate of 1. Asa
result, the staff parking demand is 0.73 spaces per employee.

Table 9. Court Staff Parking Demand

Superior Court 28* 21%* *excludes 17 probation officers
District Court 35%* 206%%* **excludes 27 probation officers
Probate and Family Court 86 63

Juvenile 18 13

Total 167 122%%%* **%().73 spaces per employee
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Table 10. Other Staff Parking Demand

Superior Court 0 3 4 0 7 5
District Court 0 0 15 0 15 11
Probate and

Family Court 4 0 0 8 62 45
Juvenile 0 0 4 0 4 3
Total 54 2.75 23 8 88 64

Courtroom and transaction visitor parking demand is determined using a vehicular mode share of
88 percent and a vehicle occupancy of 1.4. For a prior study of the Middlesex County court-
house, Justice Planning Associates, a national courtroom planning company, forecast an average
of 25 visitors per courtroom, 4 jurors per courtroom, and transaction visitors to be 125 percent of
total courtroom volume. The average visitor parking space turns over every 2 hours, while the
juror parking turns over every 8 hours, and transaction visitor parking turns over every 30
minutes.

A development program currently under discussion involves relocation of the Superior and District
courts to the proposed site and renovation of the existing facilities to include the remaining courts.
Under this scenario, the Superior and District courts include 8 courtrooms. Under the above
assumptions, the parking demand for this scenario results in the need for 47 employee spaces, 24
juror spaces, 32 visitor spaces, and 12 transaction visitor spaces, for a total of 115 parking
spaces.

Public Transportation

Relocation of the courthouses to the proposed location adjacent to the MBTA Salem Commuter
Rail Station will offer additional convenience and proximity to the commuter rail and bus service.

TYAvxr rever ainnn tha Avictineg antvedhavaas TAnndinme asmn vz by RS
AAU VY Tig ORLEVL WY WARCLIEEE VUL LIV WOV VUG LIVIID Gile VY itiidid CiGs8 P“U '\uuu) LU Lll‘v uauou SCLV le,

it is unlikely that relocation will affect public transportation in the area.
Pedestrian and Bicycle Impacts

The transportation survey presented earlier shows a mode share of 9 percent for the pedestrian
mode. Relocation of the courthouses to the northerly side of Bridge Street will increase travel time
for pedestrians and car users who have parked in the off- and on-street facilities in the downtown
areas. However, relocation of Bridge Street, mentioned in the No-Build Condition, incorporates
reconstruction of the existing Bridge Street/Washington Street intersection with a fully signalized
intersection that provides a pedestrian phase for improved pedestrian access to the proposed site.
The project also incorporates MassHighway’s Bicycle Standards, which provides bicycle signing,
bicycle pavement markings, and bicycle detectors throughout the project. As a result, bicycle
access to the site is also improved. ‘
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Mitigation Measures

The transportation survey shows that employees and visitors predominantly drive to the existing
courthouses. To minimize the impact of single-occupant vehicles on traffic operations at adjacent
intersections and to promote the use of modes other than single-occupant automobile such as transit,
walk, bicycle, and high-occupancy automobile, the following transportation demand management
strategies may be implemented.

Transit

MBTA transit subsidies may be offered to full-time employees of the Trial Courts. Transit passes
may be sold on-site and be sold by payroll deduction.

Carpooling

Coordination with Caravan for Commuters, Massachusetts’ statewide commuter services organ-
ization, to furnish employees with free ridesharing and commuting options such as vanpools,
carpools, and transit may be instituted. Additionally, preferential parking and parking subsidies
may be offered to carpools and vanpools.

Bicycle Use

Secure bicycle storage may be made available to encourage bicycling as an alternative mode of
transportation. Bike room storage within the building for employees who choose to bike to work
may be provided. Additionally, shower/locker facilities may also be provided on-site for
employees.

Transportation Coordinator
A transportation coordinator may be designated to supervise and administer the elements of the
programs outlined above. The coordinator’s duties will include highlighting the varied transporta-

tion options and programs available to employees and visitors. Additionally, the coordinator will
examine ways to share services with similar employers in the area.
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- Summary

The Division of Capital Asset Management proposes reconfiguration of all existing trial courts in the City
of Salem. The existing courthouses are located in the downtown area of Salem. Although the development
program has not yet identified which courthouses will be relocated and which will be renovated, the court-
houses will either remain at their existing location or be moved to a new location adjacent to the Salem
commuter rail station. As a result, the mode of transport used by employees and visitors will remain
essentially the same as the current share, which is predominantly auto (88 percent). Over the next five
years, numerous transportation improvements are planned. In addition to capacity and safety improvements
to the principal roadways in the study area, the Salem commuter rail station will be upgraded and a new
parking garage with a capacity of 1,000 vehicles erected. The parking garage will be constructed by the
MBTA and is aimed at serving the needs of commuters.

The on- and off-street parking supply was found to be limited in the downtown area. Since the MBTA
garage and the relocated courthouses will be located within the same parcel, it is prudent that a portion of
the spaces be designated for use of trial courts employees and visitors. In this way, all courthouse traffic
will use the expected primary access at the proposed four-way signalized Bridge Street/Washington Street
intersection. This will reduce traffic on City of Salem streets and free up parking spaces.

In an effort to reduce single-occupant vehicle use, DCAM will promote transit, alternative transportation,
and carpools.
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10 EXECUTIVE SUMMARY

This report presents the results of our investigation for the propdsed_ devéloprhent at the North Street and

Bridge Street Intersection in Salem, Massachusetts. It is proposed to re-align the existing off-ramp from

North Street to eastbound Bridge Street and relocate exlstmg buildings and constructmg a new state
judicial facﬂxty _

A total of eight borings were drilled as per boring layout provided by the Department of Capital Asset
Management (DCAM) from August 22, 2005 to August 25, 2005. Momtonng wells were installed in
~ three of the borings. _

In general, the subsurface conditions encountered in the borings cons:stcd of three ovcxburden strata
consisting of fil}, alluvial sands and marine clays. Bedrock was not encountered in any of the eight
borings. Limited laboratory testing was conducted on the samples retrieved from the borings. Photo-
jonization detector (PID) testing was conducted in the field on the samples retrieved and results are
 presented in the boring logs. An elevated PID reading was encountered at one location.

Some of the marine clay deposits exhibited extremely low bearing capacities and aré highly susceptible
to' consolidation settlements if additional loads are applied. In order to determine the settlement

characteristics of the marine clays, two consolidation tests as Wcll as Atte:rberg Limit tests were

‘performed.

DCAM Project No.: TRC9910-5T2 _ Geotechnicat Data Report Nobis Engineering, Inc
DCAM Task No.: TRC9910-ST/NOB-5 Final
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20 INTRODUCTION

NOblS Engmcermg Inc. (Nobls) has been retained by the Division of Capital Assets Management to co-
ordinate field and laboratory investigation, and fo prepare a geotechnical data report for the subject site.
This report is based on your Notice to Proceed dated August 1, 2005 and your Supplcmental Notice to
Proceed dated September 13, 2005. This report is subject to the limitations attached in Appendix A.

. 2.1 Objectives and Scope of Work

The objective of the geotechmcal mvestlgatlon isto provide information regarding subsurface conditions,
soil properties, and to present preliminary assessment of the site for the proposed re-development. In
order to achieve the above-stated objective, Nobis’ scope of work included the following items:

e Perform a site reconnaissance and pre-mark the boring locations for DIGSAFE utility clearance.

s . Coordinate a subsurface exploration program consisting of up to ten (10) test borihg’s advanced
to 30 feet depths or refusal. To install three monitoring wells at locations determined by DCAM.

. Measure groundwater levels within the monitoring wells.
- & Coordinate a preliminary soil laboratory analysis program for the cohesive soils.

e Prepare this geoteéhnicai data report presenting 'tl'le results of the subsurface expldration
program, subsurface conditions, and implications of subsurface conditions.

2.2 Project and Site Description

The subject of this geotechnical investigation and report is the southeast corner of the North Street and
Bridge Street intersection. -The project site consists of the existing off ramp from North Street, a First
Baptist Church and three residential homes located at the intersection of North Street and Federal Street
as shown on the Figure 1. The topography slopes from south to north with a total clevation difference of
approximately twelve feet.

The current design concept calls for re-alignment of the off-ramp from North Street to Bridge Street,
widening of Federal Street, relocation of existing buildings and construction of a state judicial facility on
the site. The structure type and locations were not finalized at the time this report is prepared.
Additionally, the Massachusetts Highway Department (Mass Highway) is considering renovations to
Bridge Street. ,

DCAM Project No: TRC9910-ST2 Geotechnical Data Report Nobis Engineering, Inc
NCAM Task No- TRC9910-STZ/NOR-5 Final
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3.0 SUBSURFACE E_XI'LORATION

Primary purpose of the boring exploration program was for the proposed re-alignment of the off-ramp.
" However, the borings will also be used in the preliminary design of the proposed judicial complex. The
location and depths of the borings were determined by DCAM based on the above stated objectives. At
the direction of DCAM, two borings near the First Baptist Church were not drilled because of right-of-
access issues. The borings were performed during the time period between August 22 and August 25,
2005. A total of eight (8) borings were drilled as per the scope of work. Majority of the borings were
drilled to a depth of 30 feet, however, two borings were extended to greater depths to determine the
thickness of the encountered marine deposits. The boring logs are attached hereto in Appendix B.
Boring locations are shown on the Bonng Location Plan attached hereto as Figure 2. ‘The boring
elevations were determined by measuring the elevation diffcrence w:th a laser level relatwe to nearby
known catch basin or manhole elevations.

The borings were drilled by Geosearch of Fitchburg, Massachusetts utilizing a 4-1/4 inch ID hollow stem
-auger and 4-inch (HW) flush-joint drill casings employing drive-and-wash drilling techniques. The
- -subsurface exploratlons were observed by an experienced geologist, environmental scientist, or

- geotechnical engineer from Nobis. The rig inspector documented the drilling procedure, classified soil
samples, and any other relevant observations on boring logs, while providing technical direction to the
drilling crew. Soils were classified in the field in general accordance with the Unified Soil Classification

“System (USCS) Soil Classification System. Standard penetration testing (SPT) was performed
_continuously or at 5-foot intervals in general conformance with American Society for Testing and

‘Materials (ASTM) D1586. Two (2) representative undistarbed samples were collected from the marine
- deposits with a Shelby tube. Photo ionization detector (PID) tests were also conducted in the field on the
samples retrieved. '

Monitoring wells were installed within three boreholes upon completion. The monitoring wells were
constructed with a I-inch slotted PVC pipe several feet below and above the encountered ground water
levels, with the remainder consisting of a sclid riser pipe. Groundwater levels in the monitoring wells
were allowed to equilibrate for a minimum of seven days prior to obtaining groundwater level
measurements. Ground water levels in the other borings were measured at the time of the drilling.

The bonng logs were typed using LogDraﬁ version 4.0 by Geosystcms Software of Fort Collins,
Colorado. LogDraft™ soil profiles were exported directly into AUTOCAD™ format for inclusion in
Figures 3 and 4. Existing contours and proposed roadways were taken from drawings provided by
- DCAM.

3.1 Laboratory Testing

Preliminary laboratory testing scheduled consisted of two one-dimensional consolidation tests and two
Atterberg Limit tests on undisturbed shelby tube samples collected in Borings B-4 and B-7. -The soil
laboratory analyses were performed by GeoTesting Express of Boxborough, Massachusetts. The results
of the tests are presented in Appendix C. The test results indicate that the coefficient of consolidation,
Cv, ranges from 8.07 x 10™ to 3.45 x 107 inch/sec. A summary of the laboratory testing results is
included in Table 1 and Table 2. ‘

Table 1: Summary of Soil Laberatory Analysis Results
Consolidation Test Results

: | Shelby Tube . .
B-7 Shelby Tube | 1517 30.32 92.75

0 338 0.79

DCAM Project No.: TRC9910-ST2 Geotechnical Data Report Nobis Engineering, Inc
DCAM Task No.: TRC9910-ST2/NOB-5 Final ‘
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Table 2: Summary. of Soil Laborato_l_'_\: Analysis Results
Atterberg Limit Test Results

Page 4

_ Shelby Tube _ , . .
B-7 Shelby Tube | 1517 33 49 20 29 0
DCAM Project No.: TRC9910-ST2 Geotechnical Data Report Nobis Engineering, Inc -

DCAM Task No.: TRC9910-ST2/NOB-5

Final
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4.0__ SUBSURFACE _C_Q_N_DITIONS

4.1 Reg!onal Geologg

The surﬁclal geology within the project limits is dormnated by hlgh level marine depos1ts of late-glamal .
and post—glaclal age. In lower parts, beds of clay and layers of fine to medium sand range from a few
inches to five feet in thickness. Upper part is predominantly sand containing miner amounts of gravel.
In the vicinity of Bridge Street, the surficial deposits are constituted of artificial fill. For a detailed
discussion of surficial geology of the Salem quadrangle, refer to R. N. Oldale, 1964. Published bedrock
geology of the Salem quadrangle indicates the presence of Salem Gabbro-Diorite, a highly variable fine
o medium-grained, generally massive dark-gray to green augite-biotite-homblende diorite and gabbro. -

4._2 Subsurface Conditions

The subsurface conditions encountered in the borings consisted of three overburden strata consisting of
fill, alluvium deposit of poorly graded sand and marine deposit of normally consolidated clays A
summary of subsurface conditions encountered in each boring is included as Table 3.

E_i_l_i — Varying depths of fills were encountered in the borings. Fill typically consisted of light brown

- silty fine to medium sand to silt with some organics and roots near surface. Organics were observed only
in four borings at B-2MW, B-4, B-5SMW, and B-6MW, and was found to be up to 6 inches thick. One-
foot thick asphalt layer was encountered in Boring B-7. SPT ‘N’ values varied from 2 to 76 blows per
foot indicating very loose to very dense fill with highly variable consistency. The possibility exists that
locally deeper fills may be unearthed during construction, pamculariy in the vicinity of Bridge Street and
North Street.

Alluvium Sand — AHuvial Sand deposits were encountered in borings B-1 thru B-5MW underlying the
near surface fill, and in Boring B-8 underlying the marine clay deposit. The deposits typically consisted
of poorly graded, wet, and loose to medium dense, fine to medium sand with little silt. SPT “N’ values in
the sand deposits typically ranged from 6 to 34 blows per foot indicating loose to dense sand deposits
with two instances of very loose deposit with SPT “N” values of 1 blow per foot. The low blow count of
1 blow per foot obtamed twice can be attributed to runmng sand conditions causing a reductlon in blow

counts.

Marine Clay — Marine clay deposits were encountered in borings B-6MW thru B-8 underlying the near
surface fill. The deposits typically consisted of very soft to soft light gray clay with occasional pockets
of medium stiff clay. SPT ‘N’ values in the clay deposits typically ranged from O to 4 blows per foot
with occasional blow counts of 5 and 7 blows per foot. No shell fragments were encountered in the
retrieved soil samples. Pocket penetrometer test results typically ranged from 0.5 to 2.0 tons per square
feet (TSF) with occasional strength of 3.5 TSF.

Groundwater — Groundwater was encountered at depths between 7+ to 10+ feet below the existing
ground surface, corresponding to elevations from 2.7 feet to 15.1 feet.

DCAM Project No.: TRC9910-ST2 Geotechnical Data Report Nobis Engineering, Inc
'DCAM Task No.: TRC9910-ST2/NOB-5 Final :
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Table 3: Summary of Subsurface Conditions

Page 6

B-1 12.06 300 1 00— 4.0 4.0 -32.0 - 8.0
B-2MW 10.79 32.0 0.0-10.0 | 10.0-32.0 - 8.09
B-3 10.05 320 00— 60 6.0-32.0 - 7.0
B4 15.38 50.0 00— 60| 150-50.0 | 6.0-15.0 10.0
B-SMW 13.22 32.0 00— 40| 150-32.0 | 40-15.0 10.56
_B-6MW 22.03 32.0 00-21.0 - 21.0-32.0 912
B-7 24.09 42.0 0.0~ 7.0 7.0-100 [170.0-42.0 9.0
B-8 23.15 57.0 0.0— 7.0 ] 50.0-57.0 | 7.0-50.0 -

Note: All elevations are based on National Geodetic Vertical Datum (NGV_D) 1929,

DCAM Project No.: TRC9910-5T2
DCAM Task No.: TRC9910-ST2/NOB-5

Final

Geotechnical Data Report

Nobis Engineering, Inc
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5.0 INIPLICATIONS OF SUBSURFACE CONDITIONS

Three overburden strata were encountered at the subject site; man-made fill, alluvial sand, and marine

* clays. Fill material typically is not suitable for use as-a foundation subgrade and needs to bé.excavated
. and replaced before any construction work can progress. Alluvial sand appears to be a competent

 bearing surface, however, detailed analysis for bearing capacity and settlement should be conducted after
finalizing structure type, location and loads. Most of the settlement in the alluvial sand deposit is
expected to be immediate and elastic. ' '

Marine clay presents a challenging foundation subgrade. . Typically structures built on clay deposits
could: experience long term settlement if not founded properly. "In order to determine the settlement
characteristics of the marine clay deposits at the site, two consolidation tests were conducted. The results
of these tests are presented in Appendix C. Preliminary compressibility analysis conducted on the two
consolidation test results indicates the presence of two different clay deposits with possibly different
geologic origins. The clay deposits found in Boring B-4 at a depth of 8 feet is mostly normally
consolidated with an over-consolidation ratio (OCR) of 1, whereas the clay deposits found in Boring B-7
at a depth of 15 feet is over-consolidated with an OCR of approximately 3.0. The results of the
compressibility analysis are summarized below in Table 4 and presented in Appendix D.

Table 4: Summary Compressibility Analysis

B4 | 8# 044tsf | 05tsf 0259 ] 0014
B-7 15 0.9 tsf 3.0 tsF 0.176 | 0.028

Notes: The results presenied in Table 4 are Nobis’ interpretation of the
consolidation test results. Cc represents the compression index for the virgin
compression line. Cr represents the recompression index.

Additionally, tests to determine the Atterberg Limits were conducted on the two undisturbed soil
samples. The test results are presented in Appendix D. The test results indicate that the marine clay
samples tested ranged from normally consolidated to over-consolidated with low plasticity and high to

very high dry strength.

We recommend that a detailed time and settlement analysis for the clay deposits should be completed
after finalizing the structure type, loads and locations. Special attention should be devoted to determine
an appropriate foundation system that prevents excessive total or differential settlements of the proposed
structures. Further laboratory tests should be conducted to determine the bearing capacity and/or shear
strength of the clay. The laboratory tests and analysis should be planned according to the proposed use
and construction at the site.

PID testing was conducted for volatile organic compounds (VOC). Elevated PID readings were noted in
boring B-OMW from 10 feet to 20 feet depth. No background variations were indicated as seen in the
other readings. The elevated readings are indicative of the possible presence of volatile organic
compounds of unknown origin in the fill materdal. However, no floating products were retrieved with a
bailer from the boring seven days after drilling.

DCAM Project No.: TRC9910-ST2 Geotechnical Data Report Nobis Engineering, Inc
DCAM Task No.: TRC9910-ST2/NOB-5 Final -
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LIMITATIONS

Subsurface Conditions

1)

2)

3)

Review

1)

The analyses and conclusions in this report are based in part upon data obtained from widely
spaced subsurface explorations. The nature and extent of variations between these explorations
may not become evident until further exploration. If variations or other talent conditions then
appear evident, it will be necessary to re-evaluate the conclusions and recommendations of this

report.

The generalized soil conditions described in the text are intended to convey trends in subsurface
conditions and have been developed from widely spaced test borings. Actual soil conditions are
likely to vary. Refer to the test boring logs for more specific information.

Water level readings have been made in the test borings at the times and under the conditions
stated on the boring logs. Fluctuations in the level of groundwater will occur due to variations in
rainfall and other factors different from those prevailing at the time measurements were made.

In the event that any changes in the nature, design, or location of the proposed project are
planned, the conclusions and recommendations contained in this report shali not be considered
valid unless the changes are reviewed and conclusions of this report modified or verified in
writing by Nobis Engineering, Inc. It is recommended that this firm be provided the opportunity
for a general review of final design and specifications in order that eartbwork and foundation
recommendations may be properly interpreted and implemented in the design and specifications.

Use of Report

1)

This report provides the details of the subsurface exploration program prepared for the proposed
North Street/Bridge Street Ramp Re-alignment, Salem, Massachusetts. This work has been
completed in accordance with generally accepted geotechnical engineering practices and is for
design purposes only. Contractors reviewing this report should do so with the understanding that
its scope is limited to design considerations only. No other warranty, expressed or implied, is
made.
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"PROJECT BORING NQ. ~B-1
Division of Capital Asset Management FILE NO. 77210
Ramp Re-Alignment Bridge Street and North Street Sheet No. 1 of 2
. ™~
Salem, Massachusetis Checked by: K. .leflinek
Date Start __ 8/22/05 ’
Nobis Engineering, Inc. Date End 8/22/05
Buring Co. Geg-Search Rig __ CME 75 Truck Mount  Boring Location See Site Plan
Driller Justin Emma Inspector Adam Roy Ground Surfaca B 12.06 Datum _ NGVD _ Top-of-Riser El.
2 |, SAMPLE INFORMATION SAMPLE DESCRIPTION wee e, 5 g
£ B Type REC oEPH | swowsr | seT PID B3 3 %
2 & No. (inches} {fast) 6. | Nvahe Visual Manual Procedure PETAIL [@ S | o
51 8 0.0-2.0 7 23 <1 Siity sand (SM}; dry, medium dense, 40% sill, 25% fine sand, 20% >
s 1 : medium sand, 10% coarse sand, 5% gravel, fight brown. {FILL} 0"”’
1 | 20362,
KA
2 .
52 2 2040 | 54 7 <1 ]Sy sand (SMy; dry, medium dense, §5% fine sand, 20% sit, 15% ¥ %%!
6 medium sand, 5% coarse sand, 5% gravel, brown. (FILL) %%
. 1y odelede
14 0. 0.0
4
53 17 4.0%.0 ] 16 <1 |Pacrly graded sand (SP); dry, medium dense, 85% fine sand, 5%
5 g medium sand, 5% coarse sand, 5% silt. {ALLUVIUM)
7
&
S-4 18 6.0-8.0 8 14 <1 | Poorly graded sand (SP); dry to molst, 85% fine sand, 10% medium
7 ) g sand, 5% siit, brown. (ALLUVIUM)
a .
8
S5 16 8.0-10.0 5 10 <1 jPoorly graded sand (SP); wet, Ioose, 55% fine sand, 40% madium
9 g sand, 5% silt, brown. {ALLUVIUM)
) 5
10 .
56 18 10.0-120] 3 9 <1 |Similarto 5-5.
11 5
5
12
S7 14 120-140| 3 9 <1 __|Simllar to 5-5.
13 6
7
14
S8 16 14.0-16.0 7 14 <1 |Poory graded sand (SP); wet, medium dense, 50% medium sand,
- 7 20% fine sand, 15% coarse sand, 10% gravel, 5% siit, brown.
15 7 (ALLUVIUM)
10
4116
S9 17 160180} 8 13 <1 | Simillar to §-8.
17 7
7
18 -
15-10 24 18.0-20.0 2 7 <1 | Poorly graded sand; wel, loose, 50% medium sand, 20% coarse
19 3 sand, 20% fine sand, 10% gravel, 5% silt. (ALLUVIUM)
10
20
S-11 24 20.0-92.0 WgH 10 <1 Similar to S-10 but medium dense. 1
21 7
10
22 | L
GRANULAR SOILS {N-Value COHESIVE SOILS {N-Value} Sampler: 2-inch O.D. aplit-spoon samplar.
010 4 - Very Laose 0102 -Very Sofl Drifing Method: 4 1/4 Inch ID Hallow Stem A}lger.(HSA)
51010 - Loose 3t04 - Soft
10 to 30 - Medium Densa 5 to 8 - Medivm Stiff Groundwater Ghservations (L)
31 to 50 - Dense Sto 15 - SN Date Time. Depth Below Ground Gepth Below Riser Stabfization Time
Quver 50 -~ Very Dense 15 fo 30 - Very Stiff 8/22/05 8
Over 30 - Hard

REMARKS:
1) WOH = Waight of Hammer




%_m_ PROJECT BORING NO. B-1
% ? ﬁ ﬁ 3 5% > % Division of Capital Asset Management FILE NO. 77210
%‘f Ramp Re-Allgnment Bridge Street and Noth Street Sheet No. 2 of _2
N, ' Salem, Massachusetts Checked by: K. Jefinek
Date Start 8122105
Nobis Engineering, Inc. Date End 822105
Boring Co. Geo-Search Rig _ CME 75 Truck Mount  Boring Location ) See Site Plan
Driller Justin Emma Inspector "Adam Ray Ground Surface E. 12.06 Datum _NGVD  Top-of-Riser El.
=3 I SAMPLE INFORMATION SAMPLE DESCRIPTION wer eyl 3 |2
g | Bow REC DEPTH BLOWS! SPT FID 28 <
Fiw (nches) {leel) oI | Nvalus ~ Visual Manual Procedure DETAIL |63 g &
12 24 2s0240] 7 18 <1 JPoory graded sand (SP); wet, medium dense, 65% meadium sand, e
a 8 L 15% coarse sand, 10% fine sand, 5% silt, 5% gravel, brown. .
23 b (ALLUVIUM)
24 [
5-13 29 24.0-26.0 12 1 Poorly graded sand; wet, dense, 70% madium sand, 15% fine sand,
25 }5{ 10% coarse sand, 5% gravel, 5% silt, brown. {ALLUVIUM)
13
26 - .
S 14 21 26.0-28.0 190 24 Simitar to S-13 but medium denze.
27 14
12
2 4 5-156A: Similar to S-14. (18 in.)
R X X <] - : =14, .,
i 518 2 280200) 13 S-15B: Poorly graded sand {SP); wet, medium dense, B5% fine
28 132 sand, 10% medium sand, 5% silt. (ALEUVIUM) {6 in.)
a .
Boring terminated at 30 ft. Reached target depth.
3
3z
33
36
37
38
32
40
a1
A2
43
-44 . e T——————— .
' GRANULAR SOILS [N-Yalue} COHESIVE SOILS (N-Value) Sampler: 24nch 0.D. split-spoon sampler.
Ol 4 -Veryloose 010 2 - Very Soft Drilling Method: 4 174 inch 1D Hollow Stem Auger.(HSA)
5io0 10 - Loose 3to 4 - Soft
10 to 30 - Medium Danse 5 to 8 - Medium SUff Gr ler Observations (ft.} i
31 to §0 - Dense 9 10 15 - Stiff Date Time Depth Below Ground Dapth Below Riser Statifization Time
QOver 50 - Very Dense 15 to 30 - Very Stiff 8122/05 B
Over 30 - Herd

REMARKS:




PROJECT BORING NO. B-2 MW
Division of Caphal Asset Management FILE NO. - 77210
Ramp Re-Alignment Bridge Street and North Strest Sheet No, 1 of _2 .
Salem, Massachusetts Checked by: K. Jelinek
Date Start 8/22/05
Nobis Engineering, Inc. DaleEnd  __8/22005 _
Boring Co. Geo-Search Rig _ CME 75 Truck Mount _ Boring Location See Site Plan
Driller Justin Emma Inspectar Adam Roy Ground Surfaca ELL 10.79 Datum _ NGVD _ Top-of-Riser El. 10.43
2 [ o SAMPLE INFORMATION SAMPLE DESCRIPTION wewk J2ql 3 {2
£ | e Type Ree peeH | mowss | ser PO - g 3 é z
a & No, (inches} [faet) 8IN, N-Value Visual Manual Procedure DETAIL 2 5 é
-1 15 0.0-2.0 4 2 <1 |Silty sand (SM); dry, medium dense, 40% fine sand, 25% medium {
1 10 sand, 15% silt, 10% coarse sand, 10% gravel, brown with black. 18
}g {FILL) Brick and asphalt material noted in sample. Roots and grass 2
noted in top 6 in.
2
52 17 2.0-4.0 7 9 <1 ]Sy sand (SM); dry, loose, 40% silt, 35% fine sand, 10% medium
3 g sand, 10% grave), 5% coarse sand, brown. (FILL) =
3.0-3.0 5 -
4 - . :
53 15 4.06.0 4 18 <1 |Sandy sitt {ML); dry, very stiff, 50% silt, 30% fina sand, 10% mediuny.
H sand, 5% coarse sand, trace clay dark brown. (FILL) Possible slag/ {.
,,5 ; coal ash and concrete noted in sample. %
6 | : SERX
54 2 5.0-8.0 g 8 <1 | Poor recovery, similar o 5-3 but medium stiff, rock in spoen tip. X ’00:’0
7 3 : SRS
2 . S
. 0‘,000‘
4 ' 2 P imitar to $-3 but wat . REXS
55 4 8.0-10.0 2 3 <1 oor recovery similar to S- waet. : 0’00000
g 1 ) 0o %%
1 : 202028,
- 0.0‘0 4
10 - KK
S8 5 10.0-12.0 1 3 <i Poorly graded gravel (GP}, wel, very loose, 70% gravel, 15% coarsg.”
11 ; sand, 5% medium sand, 5% fine sand, 5% silt .
1 . : =
12 =
13 I =
14 :
15 >
S7 8 15.0-17.0 15 14 <1 Poorly graded sand (SP); wet, mediurmn dense, 65% medium sand,
16 140 10% coarse sand, 10% fine sand, 10% grave), 5% sill. (ALLUVIUM
G
17
18
19
20 1 Poorly graded sand (SP); wet, very loose, 90% fine 'sand, 5%
58 14 20.0-22.0 1 <] ooy graded sa ; veny icose, o TINe sand, 2%
21 a- medium sand, 5% silt. (ALLUVILIM)
0 .
22]
GRANULAR SOILS [N-Value) COHESIVE SOILS {N-Valus) Sampler: 2-inch O.D. spiit-spoon sampler.

01a 4 - Very Loose 0 to 2 - Very Soft Driling Method: 4 1/4 Inch ID Hollow Stem Auger. {HSA}
S5i0 10 -toose 3to 4 - Soft
10 to 30 - Medium Dense 5 to & - Medium Stiff Groundwater Observations (i}
31 10 50 - Dense a to 15 - Stiff Date Time Dapth Balow Ground Depth Below Riser Stahitizatian Time
Qver 50 - Very Dense 15 to 30 - Very Stff R la] 8.03 7.73 9 days
Over 30 - Hard »

REMARKS:

1) Boring Is into groundwaler table, change to standard sampling intervals.




g_g_—_ PROJECT BORING NO. B-2 MW
%é?; é? g ‘§ & ""E ii 7 Division of Capital Asset Management FILENO. . : 77210
B R BT Yeae S Ramp Re-Alignment Bridge Sireet and North Street Sheet No. 2 of _2
Salem, Massachusetis _ Checked by: K. Jelinek
Date Start 8122105
Nobis Engineering, Inc. Date End . __ 8/22/05
Boring Co. Geo-Search Rig _ CME 75 Truck Mount _ Boring Location See Site Plan_-
Driler Justin Emma ‘Inspector Adam Roy Ground Surface E. 10.79 Datum _ NGVYD  Top-of-Riser £l 10.43
z o SAMELE INFORMATION ., SAMPLE DESCRIPTION o
g |t 1ype REG DEPTH | BLOWSI SPT PIO g
a &N, {inches) (feat} BIN. N-Valve Visual Manual Procedure )
23
24
25 .
’ -8 15 25.0-27.0 8 23 - 1 8-9A: Similar to 5-8. {7 in}
14 S-9B: Peorly graded sand {SP); wet, medium dense, 60% medium
26 g samd, 20% coarse sand, 10% fina sand, 5% silt, 5% gravel.
- : : {ALLUVIUMY)
27
28
29
$10 8 300_320 11 15 Poorly graded sand {SP); wet, medium dense, 45% medium sand,
a1 g 30% coarse sand, 10% fine sand, 10% gravel, 5% silt. (ALLUVIUM
1
132
Bofing terminated at 32 fest dapth.
a3 Monitoring well installed at depth of 15 fest.
ar
38
3g
40
M
42
43
441 . i
GRANULAR _SQILS {N-Value} COHESIVE SOILS {N-Value}  § Sampler: 24nch O.D. splitspoon sampler.
QOto 4 - Vary Loose Qto 2 - Very Soft | Driliing Method= 4 1/4 inch ID Hollow Stem Auger. (H3A)
Sto 10 - Loose 3to4-Sok
10 to 30 - Medium Dense 5 to 8 - Medlum Siff N Groundwater Observatlons {ft.)
31 10 50 - Dense 9to 15 - Stiff . Data Yime Depth Below Graund Depth Below Riser Stabilization Time
Over 50 - Very Dense -~ 15 to 30 - Very Stiff 9/1/05 8.08 7.73. 9days
QOver 30 - Hard

REMARKS:




PROJECT ' BORING NO. B-3

Division of Gapital Asset Management FILE NO. 77210
Ramp Re-Alignment Bridge Street and North Street Sheet No. - 1 of 2
Salem, Massachusetts Checked by: K. Jelinek

Date Start 8122105
Date End 8/22/05

Nobis Engineering, Inc.

Boring Co. Geo-Search Rig _ CME 75 Truck Mount _ Boring Location L See Siie Plan
Driller Justin Emma ___ inspector Adam Roy Ground Surface Eb. 40.05 Datum __ NGVD _ Top-of-Riser El.
2 { oo SAMPLE INFORMATION SAMPLE DESCRIPTION ' wel [eql 3
£ 15| e HEC peee | BlOws | SPT PID . B § é
a &Ne. {Inches} {fost) s N-Valus Visual Manuai Procedurs DETAL 17} & o
541 16 0.0-2.0 8 ag <1 Silty sand (SM}; dry, dense, 40% fine sand, 20% mednum sand, 15%1
4 %; silt, 10% coarse sand, 5% gravel, brown. (FiLL)
12
2 ) . .
52 15 2.0-4.0 5 7 Silty sand (SM); dry, loose, 60% fine sand, 15% silt, 10% coarsé
4 sand, 10% medium sand, 5% gravel, brown to light brown. Brick
3 g material and possible roofing material noted in sample. {FILL)
4 L . "
53 9 A06.0 8 10 <1 |Stty sand (SM}; dry, loose, 60% fine sand, 20% siit, 10% mediurm
7 sand, 5% coarse sand, 5% gravel, brown with black. (FILL) Trace
5 2% brick material noted in sample.
6 T e/
S4 12 6.08.0 7 8 <1 Paorly graded sand (SP); dry to wat (bottom 8 in.) 60% coarse sand
- - 4 25% medium sand, 10% gravel, 5% fine sand, 5% silt, brown.
7 2 (ALLUVIUM) 2
L] - ]
5.5 0 8.0-10.0 ; 11 <1 |Norecovery in spoon, possibly pushing a rock.
9 4
&
10
S-6 8 10.0-12.0 4 & <1 Poorly graded sand with gravel (SP); wet, leose, 50% coarse sand,
2 25% medium sand, 15% gravel, 5% fine sand, 5% silt, brown. Roclq
11 § todged in spoon tip. {ALLUVIUM)
12
13
14
15 . : . )
S-7 7 15.0-17.0 a 15 <1 Poorly graded sand with gravel {SP); wet, medium dense, 40%
7 medium sand, 20% coarse sand, 20% fine sand, 15% gravel, 5%
16 g siit, brown, (ALLUVIUM)
17
18
19
2 2 Poorl ded sand (SP); wet, loose, 40% coarse sand, 30%
20.) <1 y gra 3 , 40% , 30%
S8 = 0-22.0 3 8 medium sand, 15% fine sand, 10% gravel, 5% silt, brown.
21 i (ALLUVIUM)
22 -
GRANULAR SOILS (N-Value) COHESIVE SOILS (N-Value) ‘Samplen: 2-inch O.D. split-spoon sampler.
0to 4 -Very Loose 0to 2 - Very Soft Dritting Method: 4 1/4 inch ID Hollow Stem Auger. (HSA)
5tg 10 - Loose 3to4 - Soft .
10 to 30 - Medium Dense 5 to 8 - Medium Stiff . Groundwater Observations [ft.)
31 to 50 - Densa 9 to 15 - SHff Date -Time Depth Below Ground [} Betow Riser Stabilization Time
Qver 50 - Very Danse 1510 30 - Very Siff 8/22/05 7 !
Over 3¢ - Haid
REMARKS:

1} Boring is into groundwater table, switch to standarg sampling intervals.




PROJECT BORING NO. B-3
Division of Capital Asset Managemant FILE NO. 77210
Ramp Re-Alignment Bridge Street and North Street Shest No. 2 _of _2
Salem, Massachusstits Checked by: K. Jelinek
Dale Start 8/22/05
Nobis Engineering, Inc. _ Date End  __ 8/22/05
Boring Co Geo-Search Rig _ CME 75 Truck Mount _ Boring Location See Site Plan
Driller Justin Emma_’ Inspectar Adam Roy Ground Surfacs El. 10.05 Datum _NGVD  Topof-Riser Bl
i . SAMPLE INFORMATION SAMPLE DESCRIPTION "WELL |2y 5 g
i Bl REC DEPTH BLOWS! Pt PID ] & <
8 jahe {inchas) T {feet) gIN. Halus Visuat Manual Procedure DETAIL {85 B o
23
24
25 .
59 9 25.0-27.0 8 8 <1 |Pocrly graded sand with gravel {SP}; wet, loose, 40% fine sand,
4 30% medium sand, 15% gravel, 10% coarsa sand, 5% silt, brown,
26 i {ALLUVIUM)
27
28
29
20 .
5-10 18 30.0-32.0 5 7 <1 {Poorly graded sand (SP); wet, loose, 90% fine sand, 5% medium
4 sand, 5% silt, brown. Thin laminated Jayers of sit/clay noted in
1 g botlom of sample.
32
Boring terminated at 32 feet Reached target depth,
33
34
36
37
33
39
40
41
42
43
44 ———
GRANULAR SOILS [N-Value} COHESIVE SOILS (N-Vajus) Sampler 2-inch O.B. split-spoon sampler.
0 to 4 - Very Loose Oto 2 - Very Soft Brilling Mathod: 4 /4 inch 1D Hollow Stem Auger. (HSA}
510 10 - Loose 3to4-Soft
1 te 30 - Medium Dense S to 8 - Medium Siiff Groundwater Qbservations {ft.}
311050 -Danse 9to 15 - Stiff Dale Timeg Deplh Below Ground Depth Below Riser Stabifzation Time
Over 50 - Very Dense 15 to 30 - Very Stiff 8/22/05 7
. Owver 30 - Hard

REMARKS:




REMARKS:
1) TSF is tons per square foot.
2) Collected a shelby tube sample on 8/24/05 from 8-10 ft.
3} Below water table switch to standard sampling.

S -
: g—-ﬁ% — PROJECT BORING NO. B4
=57 g - 5 g g - Dlvision of Capital Asset Management FILE NO. 77210
B RS s TS Ramp Re-Alignment Bridge Street and North Street Sheet No. 1_of _3
' : Salem, Massachussits Checked by: K. Jefinek
Date Start 8/23/05
Nobis Engineering, Inc. DateEnd __ 82305
Boring Co- Geo-Search Rig _CME 75 Trut_:k Mount _ Boring Location See Site Plan
priler Justin Emma Inspector Adam Roy Ground Surface El. 15.38 Patum _ NGVD _ Top-of-Riser El.
2 lone SAMPLE INFORMATION SAMPLE DESCRIPTION - we |ggf 3 |3
£ o | Type REC DEPTH BLOWS/ SPT PlO B 2 z
3 & No. {inchas) {fast) &N, N-Vaive ' Visual Manual Procedure DETAIL | @ g
5-1 15 0.0-2.0 6 21 <1 Sandy silt (ML); dry, very stiff, 50% silt, 5% medium sand, 25% fing
. 10 “—=|sand, 5% coarse sand, 5% grave?, light brown. (FILL) Grass and
1 omganics noted in top 6 in. of sample. .
12
2 .
52 21 2 0-4.0 6 20 <1 | Silt{ML}; dry, 80% silt, 10% fine sand, 10% clay, light brown. Clay
s :g is intermixed In samgple. (FILL)
10
L . .
53 19 4.06.0 g 16 =1 |Siit(ML); dry, very stiff, 76% silt, 20% clay, 5% fine sand. 1
: s g 2.25 to 4.75 TSF with pocket pentrometer-
8
6 . . .
54 24 6.0-8.0 9 17 <1 |Lean clay (CL); moist, very siiff, 80% clay, 20% silt. 1.25 0 2.75
_'? g TSF with pocket pentrometer.
- 10
8
55 24 8.0-10.0 2 5 <1 [leanclay (CL), maist, medium stiff, B0% clay, 15% sikt, 5% fine
3 sand. Thin laminated layers of fine sand noted in sample.
g 2 11.75 1o 3.25 TSF with pocket pentrometer. :
10 2 Simitar to S-5, wet.,
24 10.0-12.0 5 <1 IMIEEr10 S-9, We
" 56 - § 1.75 to 4.0 TSF with pocket pentramater.
3 . .
12
13
14
15 .
S-7 20 15.0-17.0 2 8 <1 Paorly graded sand with siit (SP-SM); wet, loose, 80% fine sand,
2 10% silt, 10% clay, light brown. Siit and clay are lensed within
18 g sample. {ALLUVIUM)
17
18
19
X 2 Poorl ded d(SP) t, medium dense, 35% fi d, 5%
24 20.0-22.0 12 <1 oorly graded san : wel, medium dense, 5% fine sand,
- S8 g medium sand, 5% silt, light brown. (ALLUVIUM)
9
| 22 - —
GRANULAR SOILS (N-Value, COHESIVE SOILS {N-Value) Sampler: 2-inch 0.1, split-spoon sampler.
Qo4 - Very Loose 010 2 - Very Soft Drilling Method: 4 1/4 inch ID Hollow Stem Auger. (HSA)
5to 10 - Laose 3to4-Soft
10 to 30 - Medium Dense 510 8 - Medlumn S5ff Groundwater Observations (ft.)
3110 50 - Dense S0 15 - Stiff Date Time Depth Below Ground Depth Below Riser Siabilizatlen Time
Over 50 - Very Dense 1510 30 - Very St 8123105 10 :
Qver 30 - Hard 4




PROJECT BORING NO. B4
Bivision of Capital Asset Managemant FILE NO. 77210
Ramp Re-Alignment Bridge Street and North Siresl Sheat No. 2 _of _3
Salem, Massachusetts Checked by: K. Jelinek
Date Start 8/23105
Nobis Engineering, Inc. : Date End  _ 823005
Boring Ce. Geo-Search Rig __ CME 75 Truck Mount  Boring Location See Site Plan
Drilter Justin Emma Inspector Adam Roy Ground Surfaca Ei. 15.38 Datum _ NGVD  Top-of-Riser EL !
% - SAMPLE INFORMATION SAMPLE DESCRIPTION were |y g
T |2 | Typa REC pEPTH | mlowst | seT PID .18 § %
a &No. {inches) (fest) "] BN NeVaue Visual Manual Procedure -] DETAIL |© u
23
24
25
) 22 25.0-27.0 2 8 <t |Poorly graded sand (SP);, wet, loose, 75% fins sand, 20% madium
% g sand {only in bottom 6 in.), 5% sill, light brown. {ALLUVIUM)
]
a7
28
29
30 . ) .
5-10 24 30.0-32.0) WOR 8 <1 Poory graded sand (SP); wet, loose, B0% medium sand, 10% fine 1
3 sand, 5% coarse sand, 8% silt. (ALLUVIUM) iron staining noted in
3 g sample.
/ )
|
N 32
33
No sample collected at 35. it Running sands condition is to severe
ta collect an accurate sample. Advance HSA o 401t
37
38
39
40
No sample collected, running sands condition. Advance HS5A to 45
L A
41
42
43
44 I .
GRANULAR SOILS (_N-Vall.le) COHESIVE SOILS (N-Value) Samplers 2-nch 0.0 split-spoon sampler.
0o 4 - Very Loose 0ta 2 - Very Soft Driling Method: 4 1/4 Inch ID Hollow Stem Auger. {HSA)
Sto 10 - Loose 3to 4 - Soft -
10 to 30 - Medium Dense 5 to 8 - Medium Stiff Groundwater Observations (R.) .
’ y 31to 50 - Dense 9to 15 - SHF Date ‘Time Depth Below Ground Depth Below Riser Stabilizatlen Tima
J Over 50 - Very Dense 15 to 30 - Very 5tiff B8/23I05 . 10
. _ Qver 30 - Hard
REMARKS:
1) WOR = Wight of Ram




BORING NO.

B4

PROJECT -

Bivision of Capitat Asset Managament FILENO,

77210

Ramp Re-Alignment Bridge Street and North Street

Sheet No. 3

Salem, Massachusetls Checked by: .

of 3 _ .
K. Jelinek

Date Start 8/23/05

Nobis Engineering, Inc.

Date End 8/23105

Geo-Search Rig

CME 75 Truck Mount

Boring Location See Site Plan,

Justin Emma Inspector Adam Ray

Ground Surface EL 15.38 Datum - NGV  Top-of-Riser El,

SAMPLE INFORMATION

SAMPLE DESCRIPTION

REC
{tnches)

DEPTH
{fest)

BLOWS/
BIN.

SPT PID

N-Valus Visual Manual Pracedure

WELL

Ground
Water
STRATUM

DETAIL

REMARKS

&

46

S-1 24

45.0-47.0

47

48

48

80

51

52

53

54

55

| &3

57

58

58

80

61

82

ik}

64

85

56

Poorly graded sand (SP); wat, dense, 60% medium sand, 20% fine

sand, 10% coarse sand, 5% silt, 5% gravel, brown. (ALLUVIUM)

Mo sample collected, running sands condition. Boring terminated at
50 fi. reached target depth.

[ GRANULAR SOILS [N-Valug)

COHESIVE SOILS {N-Value}

Samplen 2-inch 0.D. split-spoon sampler,

0 to 4 - Vary Loose

Qg 2 - Very Scit

Dritting Method: 4 1/4 inch 1D Hollow Stem Auger. {HSA)

5to 10 - Loose 3to4-Saft
10 to 30 - Medlum Dense 5to 8 - Medium Stff Groundwater Cbservations {ft.)
31 te 50 - Dense 910 15 - Siiff Date Time Depth Below Ground Depth Below Riser Stabilization Time
Over 50 - Very Dense 15 to 30 - Very Stff 8/23105 10
Over 30 - Hard

REMARKS:




PROJECT BORING NO. B-5MW

Divisten of Capital Asset Management - FILENO. 77210
Ramp Re-Alignment Bridge Street and North Street Sheet No. 1 of _ 2
Salem, Massachusetts _ Checked by: K. Jetinek

Date Start 8/23/05
Date End 8/23/05

Nobis Engineering, Inc. .-

N

Roting Co. Geo-Search Rig ._CME 75 Truck Mount _ Baring Location _ See Site Plan
Driller Justn Emma - Inspector Adam Roy Ground Surface El, 13.22 Datum __NGVD _ Top-of-Riser El, 12.94
2 b SAMPLE INFORMATION SAMPLE DESCRIPTION ) owe ey] 3
EL el BT REC DEPTH | BLOWS/ | - SPT PID é k] =
&cNu. (inches) {fent) LIS N-Value Visual Manuaf Procedure - DETAIL {© = 7 i
S| 15 0.0-2.0 2 11 <1 }Sitt with sand {ML); dry, stiff, 80% siti, 10% fine sand, 5% medium
1 4 sand, 5% clay, fight brewn. (FILL) Clay Is intermixed, grass and | ] =T ‘:‘:’:’
7 arganics noted in top 6 in, of sample, 4.
10 KK
52 24 2.0-4.0 8 23 <1 |Sit{ML); dry, very stiff, 80% silt, 15% clay, 5% fine sand. (FILL} el [ ”Q’.”
12 Clay is intarmixed throughout sample. S e (XKD
AR K
3 n 0 Y Ye%%
e XXX
4 . I KX >
53 24 4.0-5.0 4 16 <1 |Leanclay (CL); moist, very stiff, B5% clay, 15% siit. Silt lenses I I / 1
8 noted in sample. S NS
5 : n 2.010 2.75 TSF on pocket pentrometer. S I /
8 - :.
54 24 6.0-8.0 7 14 <1 JLean clay (CL); moist, wet at bottomn, stiff, 80% clay, 10% sitt, 5% |* X
- 7 fine sand, 5% gravel. ) .
7 ; 1.5 0 2.75 TSF on pocket pentrometer. . -
8 . . -
55 24 8.0-10.0 4 7 <1 Lean clay {CL}; moist to wet, medium stff, 80% clay, 5% fine sand, |- K
4 5% silt, brown, . . -
9 g 1.5 to 2.5 TSF with pocket pentrometer. . -
10 ' . .
’ 5.6 24 10.0-12.0 [:] 13 <1 Sandy lean clay {(CL}; wel, stiff, 80% clay, 20% fine sand, light . - 2
1 g brown/gray. Sand content increases with depth. . =2
10 X .
12 - X
=2 SE
14 .:. :.
15 c.lc " L]
57 15 15.0-17.0 2 6 <1 |Peorly graded sand (SP); wet, looss, 45% fine sand, 45% medium
2 sand, 5% coarse sand, 5% silt, brown. 2 in. stratified laysr of silt
18 g and clay noted in top of sample. (ALLUVIUM)
17
ht:]
19
20 : .
58 17 20.0-22.0 2 7 <1 . |Poory graded sand (SP); wel, locse, 55% fine sand, 35% medium
2 3 sand, 5% coarse sand, 5% sfit, brown. (ALLUVIUM)
7
22 e r——————— S—
GRANULAR SOILS {N-Valus} COHESIVE SOILS (N-Value) Sampler: 2-inch C.D. split-spoon sampler.
0o 4 - Very Loose 010 2 - Very Soft Drilling Methed: 4 1/4 Inch 1D Hollow Stem Auger. {(H5A)
510 10-Loose 3to4- Soft .
10 to 30 - Medium Dense 5 to 8 - Medium Stiff Groundwater Observations (ft.)
31 to 50 - Dense 9o 15 - Stiff Date Time Depth Below Ground Depth Below Riser Stabllization Time
Over 50 - Very Densa 1510 30 - Very Stiff 9/1/05 10.56 10.28 8 days
Over 30 - Hard
REMARKS:
1) TSF is tons per square-foot.

2) Below groundwater table, start using standard sampling intervals.




Over 50 - Very Dense

Over 30 - Hard

PROJECT BORINGND. B-5MW
Division of Capital Asset Management ; FILE NO. 77210
Ramp Re-Alignment Bridgs Street and North Sirest Sheat No, 2 of .2 "
- Salem, Massachusetts Checked by: K. Jelinek
Date Start 8/23/05
Nobis Engineering, Inc. _ DateEnd  __8/23/05

Boring Co. _ (Geo-Search Rig _ CME 75 Truck Mount _ Boring Eocation Sea Site Plan

Driller Justin Emma Inspector Adam Roy Ground Surface EL 13.22 bafum __NGVD _ Top-of-Riser Ei. 12.94
2 | oo SAMPLE INFORMATION SAMPLE DESCRIPTION - d 3 |8
T | %] e REC DEPTH | BLOWS! SPT PID 5 k3
8 & No, [inches) (2] BIN. NVaive Visual Manual Procedura 2 iy
23
24
25 '

i Sa 17 05.0-27.0 wgg NA <i |Similar o S-7. 1 piece of grave! noted in spoon.
28 1
1

27

28

29

30 .

S-10 20 30.0-32.0 7 18 <1 |Peorly graded sand (SP), wet, medium dense, 65% medium sand,
a1 17; 20% fine sand, 10% coarse sand, 5% silt, brown. (ALLUVIUM)
15 )
32
Baring lemminated at 32 fl. Reached target depth. Monitoring wet
23 installed at depth of 15 faet.
k]
35
36
37
38
39
40
41
42
43
44 M —
‘{ GRANULAR SQILS (N-Value) COHESIVE SOILS (N-Value) Sampfer: 2<inch ©.D. split-spoon sampler.
0to 4 - Very Loose 010 2 - Very Soft Drilling Method: 4 1/4 Inch ID Hallow Stem Auger_ (MSA}
Sto 10 -Loose 3104 - Solt i
10 fo 30 - Medium Dense 51 8 - Medium Stiff Groundwaler Observaliens (i)
311050-Dense 910 15 - SUff Date Time Depth Below Graund Depth Below Risar Stahitization Time
15 to 30 - Very Stff 9/1/05 10.56 . 1028 8 days

REMARKS:

1} WOH = Weight of Hammer




PROJECT BORING NO. B-EMW
Division of Capital Aszet Management FILE NO. 77210
Ramp Re-Alignment Bridge Street and North Street Sheet Ne. 1 of 2
Salem, Magsachusetls Checked by: K. Jelinek
Date Start B/23/05
Nobis Engineering, Inc. _ Date End 8/23/05
Boring Co. Geo-Search Rig __ CME 75 Truck Mount  Boring Location See Site Plan
Dillar Justin Emina . Inspector Adam Ray Ground Swiface El. 22.03 Datum _ NGVD  Top-of-Riser EL 21.66
2 lon. SAMPLE INFORMATION SAMPLE DESCRIPTION WELL 2} 5 2
£ [ %] Tyee REC OEPTH | Browsr | sPT PIb g & E
£ &ho, {inchas) {fast) T BIN N-Value Visual Manual Procedure DETAL J&% [ iy
sS4 12 0020 4 15 <1 [Silty Sand {SM); dry, medium dense, 40% sit, 30% finesand, 15% | | | 40000
1 8 medium sand, 10% coarse sand, 5% gravel, brown. Grass and -:1 ._L-.. > Q‘Q’Q
2 arganics noted in top 6 in. (FILL) Loy .:.:.:.
2 = R
5-2 18 2040 10 76 < FPoorly graded sand with sitt (SP-SMY); dry, very dense, 40% fine s Bos :0:0:0:
- 16 sand, 25% mediurn sand, 15% grave), 10% coarse sand, 10% sitt, [=-+} |-« K
3 60 b 92990,
34 FOWM. (F“.L) . R LA 0:.:’:’
4 _ _ w R KR
5-3 14 4.0-8.0 6 6 <1 [Sitty sand {SM); dry, loose, 50% fine sand, 25% silt, 10% coarse  [.=| [.*. S
3 sand, 10% medlum sand, 5% gravel. Intermixed dfayand brick |21 P KKK
5 3 materia! noted in sample. (FILL) By S :.:.:,:
= = iy 0
6 - .- (XA
§-4 14 5.08.0 2 5 <1 |Similar to S-3, moist, possible slag and brick material noted in " y 0:‘:’:0
2 sample. (FILL) . o 000
7 3 e . ”"‘,‘
3 e RS
8 _ _ ] TE] RRXKS
S5 14 8.0-10.0 5 29 <1 }Poorly graded salnd with gravel (SP); moist fo wet, 30% coarse . N Q.Q’Q‘
5 sand, 30% medium sand, 20% fina sand, 15% gravel, 5% silt, . . NS
2 " brown, bottorm 2 in. is black/gray. {FILL} . o Q:Q:.:.
N . o F
| ) 10 = :’:’:’:
~ S8 12 ootzo0] U 12 120 | Poorly graded sand with gravel (SP); wet, medium dense, 50% L. ‘0‘0’0’
7 coarse sand, 15% medium sand, 15% fine sand, 15% gravel, 5% [-" .0.0.00
ik} g silt, gray/black. (FILL) Faintweathered petroleum ador noted in =~ J=7< 0.+ 00,0000
sample. o= LA
: SEH RS
=1 B 60 6.
13 B ‘:’:’:’
. o a ‘.’0‘.’
14 " o7 0.9 9,
SE RS
SO %%
B RRER
16 ; ~ T == KA
57 13 15.0-17.0 1 2 12.5 [Vveryioose, similar to S-8. Faint weathered petroleum odor noted in .0‘0’0
1 sample. .00
16 1
1
17
18
19
= 4 S-8A: Simil t.S-G {8in.)
5-8 13 20.6-22.0 4 11.2 : Similar to 5-6. (8 in.
2 5-8B:L lay (CL. t, light A
21 5 eam clay (CL); wet, soft, light gray ‘Q XA
2 .
2] | __ 4
GRANULAR SOILS (N-Valua} COHESIVE SOILS (N-Value) Sampler: 2-inch O.D. split-spoan sampler.
) Dto4 - Very Loose " Oto2-Very St Driling Method: 4 1/4 inch ID Hollow Stem Auger. (HSA)
510 10 - Loose Jtod - Soft
10 to 30 - Medium Dense 5 to 8 - Medium Stiff Groundwater Observations (ft.)
. | 31 to 50 -Dense - 9to 15- SHff Date Time Depth Betow Ground Depth Below Riser Stabilization Time
) Over 50 - Very Dense 15 to 30 - Very Stiff 9/1/08 98.12 8.75 8 days
- Over 30 - Hard '
REMARKS:
1) Below water table, star{ using standard sampling intervals.
2) Sheen noted on driliing rods below groumdwater table.




Nobis Engineering, Inc.

PROJECT BORING NO. B-6MW

Division of CapHal Asset Management FILENO, 77210
_ Ramp Re-Alignment Bridge Strest and North Street Sheet No. 2 of _2
Salem, Massachusstis Checked by: K. Jelinek

Date Start BI23105

Date End 8123105

Baoring Co.

Geo-Search

Rig _ CME 75 Truck Mount _ Boring Location See Site Plan

Driller Justin Emma

Inspector Adam Roy Ground Surface El. 22.03 Dalum __NGVD  Top-of-Riser El. 21.66

SAMPLE INFORMATION

Bapth (.3
2ft

REC
{inches)

DEPTH | BLOWS! SPT
[fost}) 8IN, NVale

SAMPLE DESCRIPTION

PID
Visual Manual Procedure

REMARKS

24

25

S-9

24

25.0-27.0

<1 Lean clay (CL); wet, soft, light gray.

26

0.75 to 1.5 TSF on pocket pentrometer.

NNMNMN

27

28

2g

5-10

24

30.0-320F WOH -1 Na

<t |Simitar to S-8.

K1l

0.5t0 1.5 TSF.

32

LMY

Boring terminated at 32 ft. Reached target depth. Monitoring Well

33

installed at depth of 15 feel.

37

38

40

41

42

43

44

GRANULAR SOQILS {N-Value)

COHESIVE SOILS (N-Value)

Sampler: 24neh O.D. split-spoon sampler.

O to 4 -VeryLoosa

510 10 - Loose

10 o 30 - Medium Dense

3110 50 -Dense

Dver 50 - Very Dense

0to2-Very Soft
3to4 - Seft

510 8 - Medium Stff
4 ta 15 - SHff

15 to 30 -Very Siiff
Over 30 - Hard

Driling Methad: 4 1/4 inch iD Hollow Stem Auger. (HSA)

REMARKS:

1) TSF is fons per squara foot.
2) WOH = Weight of Hammer

Groundwater Observations {ft.)
_ Date Time Depth Below Ground Depth Bslow Riser Stabifization Time
91105 912 8.35" 8 days




PROJECT BORING NO. B-7
Division of Capital Asset Management : FILE NO. 77210
Ramp Re-Alignment Bridge Street and North Street SheetNo. 1 of _2 :
Salem, Massachusetts Checked by: K. Jelinek
’ Date Start 8/24105
Nobis Engineering, Inc. Date End  __8/24/05 _
Boring Co. Geo-Search Rig CME 75 Truck Mount  Boring Location See Site Plan
Driller Justin Emma Inspector Adam Roy -~ Ground Surface Ei. 24.09 Datum _ NGVD _ Top-of-Riser El.
2 | o SAMPLE INFORMATION SAMPLE DESCRIPTION wee |zl 38
£ [ 8o REC oEFH | mows | ser ™ ; : B 2 E 3
A & Na, {inches) {feet] 61N N-Value Visual Manual Procedure DETANL €& & u
Advance HSA through asphalt, {3 in.} Start sampling at 1 fool
1
S1 12 1036 2 & <1 Poorly graded sand (SP}; dry, locse, 60% medium sand, 16% fine
” - g sand, 10% coarse sand, 10% gravel, 5% sift, brown. (FILL)
1
3.
52 1 3050 7 12 <t Poorly graded sand (SP); dry, madium densa, 40% medium sand,
4 g 30% fine sand, 15% coarse sand, 10% gravel, 5% sili, brown, {FILL]
4
2 6 S-3A: Similar to 5-2. (5 In}
- 3 5070 14 < : Similar to S-2.
S8 L 4 L 5-38: Silty sand {(SM); moist to wet, medium dense, 80% fine sand,
6 180 15% silt, 5% medium sand, brown. Laminaled clay layer noted in
sample. {8 in.} .
7 . .
5S4 16 7.0-9.0 7; 28 <1 |Silty sand {SM); moist to wet, medium dense, 80% fine sand, 20%
: —= 1 silt .
8 _-I;E Advance HSA to 10ft
g
10 . " .
S5 24 10.0-12.0 3 7 <1 |Lean clay {CL); maist to wet, medium stiff, lensed fins sand and siit 1
3 noted in top 12 in., light brown to light gray.
kil g 1.5 o 3.5 TSF on packet pentromster.
12
13
14
15
Shelby tube sample from 15 to 17 it
18 Advance HSA to 20 ft.
17 !
i8
19
= 2 Lean clay, wet, soft, light gray.
4 20.0-22.0 4 <1 n clay, wet, soft, lig 3
o1 56 2 g 0.75 to 2.0 TSF on pocket pentrometer.
2 /
22 gl
GRANULAR SOILS {N-Vzlue) GOHESIVE SOILS (N-Value) | Sampler 24nch O.D. spiit-spoon sampler, '
0'to 4 - Very Loosa 0to 2 - Very Soft Drilling Method: 4 /4 inch ID Hollow Stem Auger. (HSA)
Sto 10-1oosa 3ta4-Soft —
18 to 30 - Medium Dense 5 to 8 - Medium Stff Groundwater Observations (f.)
31 to 50 - Danse 9 to 15 - SHff Dala Time Depth Below Ground Depth Below Riser Stabilization Time
Over 50 - Very Dense 15 to 30 - Very Stiff B/24105 - I
Over 30 - Hard .

REMARKS:

1)'TSF is tons per square foot.




PROJECT BORING NO. B-7
Division of Capital Asset Management FILE NO. 77210
Ramp Re-Atignment Bridge Street and North Street Sheet No. 2 _of 2
Salem, Massachusetts Checked by: K. Jelinek )
. e Date Start 8/24/05
Nobis Engineering, Inc. Dale End . B/24/05
Boring Co. Geo-Search Rig __CME 75 Truck Mount _ Boring Location See Site Plan
Drilter Justin Emma Inspector Adam Roy Ground Surface El. 24.09 Datum __NGVD _ Top-of-Riser EL
z SAMPLE INFORMATION SAMPLE DESCRIFTION welL |e . 5 g
g ) Bkm REG peErTH | Browss | ser PID 8 <
R ICH Fo {inches) {foet) am. | wvoie Visuat Manual Procedura DETAIL § L1 O E §
7
23 /
24 /
2 WOH Lean clay (CL), wet, very soft, thin laminated silt layer noted. 1
- 027 > 4 3 .
26 S7 24 250270 ] 2 L 0.5 to 1.5 TSF on pocket pantrometer,
1
27
28 /
29
36 WOoH Sirmifar to S-7. :
E 8 NA <1 —i.
58 L 30.0-32.0 WOH 0.5 to 1.5 TSF on pocket pentrometer. _
£l g Advance HSA to 40 ft. to try and find limits of clay.
] o
a2 /
A
33 7
37
38 /
39 .
0 WOH Similar to S-7.
¥ .0-4. NA <1 A :
: 59 24 4009201 wor 0.5 to 1.25 TSF on pocket pentrometer.
41 WOH
WOH /
42 : /
Boring terminated at 42 ft. in clay. ‘
431
1 - 1
GRANULAR SOILS (N-Value} COHESIVE SOILS (N-Value) Sampler: 2-inch 0.0, split-spoan sampler.
0 to 4 -Very Loose Oto 2 - Very Soft Driling Method: 4 1/4 inch ID Hollow Stem Auger. {(HSA)
S1io 10 - Loose 3l04-5cft :
10 to 30 - Medium Dense &lo 8 - Medium Suff Groundwater Observations {ft.)
31 to 50 - Dense 9o 15 - Stiff Date Time Depth Below Ground Depth Belaw Riser Slabilzation Time -
QOver 50 - Very Dense 15 to 30 - Vary St 8/24/05 ] D
) Over 30 - Hard -

REMARKS:
1) WOH = Weight of Hammer




- PROJECT BORING NO. B-8
Division of Capital Asset Management FILE NO, 77210
. Ramp Re-Alignment Bridge Street and North Street Sheet No: 1 of 3
Salem, Massachusetls Checked by: K. Jelinek
Date Start 8/25/05 R
Nobis Engineering, Inc, Date End  __ 8/25/05
Baring Co. Geo-Search Rig _ CME 75 Truck Mount  Boring Location See Site Plan
Drilier Justin Ernma inspector Adam Roy Ground Surface El. 23.15 Daturn __ NGVD__ Top-of-Riser EL
2 [ouee SAMPLE INFORMATION SAMPLE DESCRIPTION wew feel 2|2
Y it REC DEPTH | siowsr SPT PID g z s %
g aNa. {inches} {fact} BIN, N-vaius Visural Manual Procadure DETAIL J© 5 oy
51 9 0.0-2.0 4 12 <1 Poorly graded sand with silt (SP-SM}; dry, medium dense, 70% fine
1 4 sand, 10% medium sand, 10% coarse sand, 5% graval, brown,
35 (FILL) Concrete noted in spoon tip.
2
5.2 4 2.0-4.0 7 NA <1 |Similarte $-1. Concrete and brick material noted in sample. Spoon
. 50/ refusal,
3 - Auger refusal, move rig 3 feet and resumae drilling.
4
53 12 4.0-6.0 8 33 <1 |Poory graded sand (SP}; dry, dense, 50% medium sand, 25% fine
5 ﬁ sand, 15% coarse sand, 5% sill, 5% grave!, brown. (FILL)
13
8 .
54 12 B.0-8.0 22 43 <1 S-4A: Paorly graded sand (SP), dry, dense, 90% fine sand, 5%
17 medium sand, 5% silt, hrown, stratified iron staining noted in
7 :ng sample. (6 in.)
S-48: Silt (ML), Thin laminated clay layers noted, {6 in.}
8
S5 8 8.0-10.0 2 8 <1 Lean clay (CL), stiff, gray. Thin laminated silt layers noted In 1
sample,
g g 1.75 10 3.0 TSF on packet penfrometsr.
10 . . .
P S5 24 10.0-12.0 2 5 <1 Similar to $-5, medium stiff. 2
11 g 1.5 to 2.75 TSF on pocket pentrometer.
4
12
i3
14
15 .
57 24 15.0-17.0 1 3 <1 Lean clay (CL); soft, gray.
16 ; 0.5 to 1.75 TSF on pocket pentrometer.
2
17
i3
o /
= 1 Similar to §-7 1
24 20.0-22.0 1 imilar io S5-f.
o S8 ; 8 = 0 to 1.5 TSF on pocket pentrometsr.
22 Z

2-inch O.D, split-spoon sampler.

S

GRANULAR SOILS (N-Valug}

COHESIVE SOILS {N-Valua)

0104 - Very Loose Olo 2 -Vexy Soft Drilling Methad: 4 inch HW casing. Brive and wash.
51010 -Loose 31o4-Soft
10 to 30 - Medium Dense 5to & - Medium Siiff Grour Observations (ft.)
31 to 50 - Dense 9 to 15 - St Date Time Depth Below Ground Pepth Below Riser Slabllization Tima
Over 50 - Very Dense 15 to 30 - Very Stiff 8124105
Dver 30 - Hard

Sampler:

REMARKS:

1} TSF is tons per square foot.
2) Continue using standard sampling intervals.




PROJECT BORING NO. 88
Division of Capital Asset Management . FILENO. 77210
_Ramp Re-Aflignment Bridgs Street and North Strest Sheet No. 2 of .3
Salem, Massachuselts Checked by: K. Jeh‘nek ( )
Date Start 8/25/05 :
Nobis Engineering, Inc. DateEnd  __8/25/05
Boring Co. Geo-Search Rig _ CME