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1.0 INTRODUCTION

The Industri-Plex Site Remedial Trust (Remedial Trust) is required by the Consent Decree
entered on April 24, 1989 by the United States District Court for the District of Massachusetts in
the matter styled United States v. Stauffer Chemical Company et al., Civil Action No. 89-0195-
MC, and Commonwealth of Massachusetts v. Stauffer Chemical Company et al., Civil Action
No. 89-0196-MC, and recorded at the Middlesex South Registry of Deeds in Book 19837, Page
476 (Consent Decree) to fund and administer the obligations of the Consent Decree. At the
request of the Remedial Trust, Roux Associates, Inc. (Roux Associates) has prepared this
property-specific Final Cover Certification Report (Cover Certification Report) in compliance
with the Consent Decree requirements. This Cover Certification Report documents completion
of a portion of the Remedial Action for soil, sediments, and air at the Industri-Plex Superfund
Site (Industri-Plex Site), Woburn, Massachusetts. The specific property addressed in this report
is owned by the City of Woburn (Tax Map 10-1-17) and is located along Commerce Way in
Woburn, Massachusetts. Within the report text herein, these properties are collectively referred
to as the City of Woburn Property. Construction of the Remedial Action for soil, sediment, and
air was completed on June 28, 1996. Changes to the cover at this property may have been made
since that date. Approved changes to the cover are documented in the Administrative Record for

the Industri-Plex Site.

In accordance with the Consent Decree and the Contract Documents for the Remedial Action, a
certification report must be prepared by a registered professional engineer certifying that all
remedial activities have been completed in full satisfaction of the requirements of the Consent
Decree. As defined by the United States Environmental Protection Agency (EPA), (Federal
Register, July 26, 1982) certification does not constitute a guarantee or warranty, but a
“rendering of a professional opinion concerning compliance with a requirement of the

regulations by a qualified professional in the field.”

1.1 Site Description and History

The Industri-Plex Site is a 245 (+/-) acre area, located about 10 miles northwest of Boston,
Massachusetts in the north part of Woburn, within the Aberjona River Valley. The Site is
bounded on the east side by Interstate 93, and Interstate 95/State Route 128 is located about one
half mile south of the Site. The Boston Edison Power Company right-of-way No. 9 is the
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southwest boundary of the Site. The Massachusetts Bay Transportation Authority (MBTA)
railway transects roughly the western third of the Site in a northwest-southeast direction. The
Industri-Plex Site was surveyed by SAIC Engineering, Inc. and Liu Aerial Surveys in 1990 and
1991.

Since the mid-1800s, the Industri-Plex Site has been used primarily by companies producing
chemicals for textile, leather, and paper. Chemical manufacturing operations occurred at the Site
from 1853 to 1931, producing sulfuric acid and related chemicals, arsenic insecticides, acetic
acid, dry colors, phenol, benzene, picric acid, toluene and trinitrotoluene (TNT). By 1929, the
Merrimac Chemical Company, which occupied the Industri-Plex Site, had become one of the
leading producers of insecticides and other chemicals in the United States. The Merrimac
Chemical Company plant included 90 buildings on 417 acres, many of which were within the
current Industri-Plex Site. Early operations included disposal of wastes in pits or low-lying
wetlands. Liquid wastes were discharged into streams and later sewers. As a result, heavy metal

wastes from the chemical operations contaminated Site soils and wetland sediments.

From 1934 to 1969, the property was used by several companies to manufacture glues and
gelatins from animal hides. Raw, salted or limed hides, hide fleshings, or chrome tanned leather
scraps from cattle, hogs, sheep or other animals were used to manufacture glue by extracting a
protein called collagen from animal tissues or bones. Animal hide waste products from the
rendering process were disposed of in mounds or hide piles on-Site. A developer purchased the
plant property in the early 1970s intending to build a complex of industrial buildings (hence
Industri-Plex) and began grading operations. During hide pile excavation, noxious gases and
odors, attributable to the decomposing hide wastes, were released. The distinctive odor became
known as the “Woburn odor.” Complaints from local residents and encroachment on wetland

areas stopped further development of the Site.

In 1981, the EPA proposed the Industri-Plex Site for the National Priorities List (NPL), also
known as Superfund. The Industri-Plex Site was finalized on the NPL in 1983. In May 1982,
EPA and the Massachusetts Department of Environmental Quality Engineering [DEQE —
currently known as the Massachusetts Department of Environmental Protection (MassDEP)]
entered into a Consent Order with Stauffer Chemical Company to undertake a Remedial

Investigation/Feasibility Study (RI/FS). In April 1985, Phase II of the RI/FS was completed.
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The Remedial Investigation identified arsenic, lead, and chromium in Site soils and wetland
sediments as well as impacts to the ground water and odors due to hydrogen sulfide and methyl
mercaptans emitted from the hide piles. Abandoned buildings and waste lagoons were also
present on the Site. Based on the RI/FS, EPA, along with MassDEP, established a Record of
Decision (ROD) in 1986 for the first phase of the cleanup at the Industri-Plex Site (known as
Operable Unit 1, OU-1), which included a protective cover over more than 100 acres of soil
contaminated with heavy metals and animal wastes, a gas collection and treatment system,
institutional controls, an interim groundwater remedy, as well as further investigations of Site
related contamination at and downstream of the Site to support a future second phase (known as
Operable Unit 2, OU-2). The location of the protective cover is illustrated in Attachment 1,
which includes an impermeable cover for the gas collection and treatment system situated at

what is known as the East Hide Pile.

Further details of the Industri-Plex Site history can be found in the 1986 Record of Decision.

In a 1989 Consent Decree between EPA, MassDEP and the current and former property owners,
two Trusts were established which set in motion the remediation and reuse of the Industri-Plex
Site. The Remedial Trust was formed to prepare and implement the remedy according to the
ROD. The Industri-Plex Custodial Trust (Custodial Trust) was formed to hold, manage, and sell
a portion of the Site.

Golder Associates, Inc. (Golder) was selected in 1989 by the Remedial Trust to design the
remediation for the Industri-Plex Site. The remedial design included pre-design investigations of

the soils, wetlands, air, and groundwater. Eligible

The pre-design investigations included sampling analysis and studies to determine the extent of
contamination and, in accordance with the Consent Decree, to evaluate cover types. Designs

were needed to prepare the ground surface for cover. The remedial design included:

1. Plans for the demolition or decommissioning of abandoned buildings, railroad tracks,
underground utilities, a personnel tunnel, and over 120 existing observation wells and
piezometers used during the preliminary investigation.

2. Plans for controlling odors, fugitive dusts, and surface water runoff during
construction to prevent off-Site impacts.
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3. Evaluation of, and considerations for the future stability of, the hide pile slopes.
4. Plans for collecting and treating waste gases in a Thermal Oxidation Unit.

5. Plans for dredging, remediating, and revitalizing streams and wetlands.

The remedial design for contaminated soils and air included both permeable (soil and geotextile)
and impermeable (soil and geomembrane) covers. A permeable cover system was designed for
60 acres of upland soils and three hide piles (known as the West, East-Central and South Hide
Piles) contaminated with high concentrations of heavy metals and decomposing organic wastes.
The permeable cover included a geotextile base to maintain separation between contaminated
soils and clean cover material, a clean grading fill, and topsoil with vegetation. An impermeable
cover was designed for a fourth hide pile (known as the East Hide Pile) which was
approximately four acres in size and an active odor source. The impermeable cover included a
high permeability gas collection layer, geomembrane, cover grading fill, topsoil, and vegetation.
An active gas collection system was designed to collect gases trapped by the impermeable cover
and convey the gases to a Thermal Oxidation Unit for treatment. The permeable cover system for
the Site was further divided into two categories: “Engineered Cover”; and “Equivalent Cover”.
The Engineered Cover was designed and constructed by the Industri-Plex Site Remedial Trust as
part of the response activities at the Site to prevent exposure to contaminated soil, and may be
comprised of one or more of the following materials: geotextile, geomembrane, soil, gravel,
bituminous concrete and/or asphalt. The Equivalent Cover represents existing structures serving
as an adequate permeable cover. Equivalent Cover, although not designed as part of the
Engineered Cover, functions to prevent exposure to contaminated soil, and may be comprised of
one or more of the following ground covering structures or features, or portions of such
structures or features: buildings; foundations; slabs; paved driveways, walkways, parking lots
and/or roads; or other such ground covering structures or features. The location of Engineered

and Equivalent Covers are illustrated in the Record Drawings.

Site remediation also required capping approximately five acres of contaminated streams and
wetland sediment. Approximately seven acres of wetland enhancement, restoration, and creation
were designed to compensate for wetland losses. Normandeau Associates, Inc. of Bedford, New

Hampshire, was a key designer of the wetland mitigation plans.
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A revised final (100%) Design Report was issued on May 8, 1992. Approval for the 100%
Design Report was issued by EPA in consultation with the MassDEP on May 18, 1992. A
Remedial Action Work Plan for Soil, Sediment and Air Remedy was issued on June 22, 1994,
and approved by EPA, in consultation with MassDEP, on July 11, 1994.

1.2 Scope of the Remedial Action

The Remedial Action (RA) implemented the Remedial Design prepared by Golder and
distributed for bidding in April 1992. The RA included covering metal-contaminated soils
encountered over an approximately 100-acre portion of the 245-acre Site, a portion of which this
property represents, is shown on Sheet C-19 of Attachment 1 (All sheets are located on Record
Drawings in Attachment 1). This certification addresses the remedial action performed on the
City of Woburn Property (Tax Map 10-1-17). The remedial action on this property includes an
above grade permeable cover of clean soil overlying a geotextile layer that was placed directly
on prepared existing ground, fill soil, wetlands, and the East Central Hide Pile. The remedial
action also included a gravel access road overlying a geotextile layer that was placed directly on
prepared existing ground, and an at grade permeable cover overlying a geotextile that was placed
directly on an excavated sub-grade. Other design features included in the remedial action were a

riprap drainage swale, and a gravel and riprap lined stream channel.

This report includes the following information as it pertains to the remedial action performed on

the City of Woburn Property (Tax Map 10-1-17):
e Relevant portions of the Final 100% Design Report (Appendix A);
e The submittal log (Appendix B);
e Modifications of specifications and plans (Appendix C);
e Results of Site air and surface water monitoring (Appendix D);

e Decommissioning of wells, piezometers, gas vents, and unidentified wells (UIDs)
(Appendix E);

e Results of soil conformance and in-place material testing during the Remedial Action
(Appendix F, G);

e Results of geosynthetics conformance material testing (Appendix H);

e Observations of subgrade preparation and geosynthetic installation (Appendix I);
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e EPA comments (Appendix L); and

e Review of lines and grade control.

1.3 Report Format

This property-specific Cover Certification Report was derived from the Master Cover
Certification Report documenting the completion of the soil, sediment and air remedies at the
Site [excluding MassPort Authority property documented in the April 1998 Regional
Transportation Center (RTC) Cover Certification Report]. Other property-specific Cover
Certification Reports will be produced for the remaining properties at the Site. This property-
specific Cover Certification Report presents a generic description of all work performed to
complete the soil, sediment and air remedies, some of which are applicable to this property. For
those portions/sections which are not relevant to this property-specific Cover Certification
Report, those sections have be identified as “[Not Applicable to This Property]”. The Master
Cover Certification Report contains property-specific details and record drawings for 31 Tax
Map lots at the Site including additional general and Woburn Roads/Right of Way information.

Please reference the Master Cover Certification Report for this additional Site-wide information.
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2.0 PROJECT PARTICIPANTS

In July of 1989 Golder was retained by the Remedial Trust to prepare the Remedial Design for
the Site. The Consent Decree included the Remedial Design/Remedial Action Plan (RDAP).
The RDAP required the preparation of Pre-Design Investigations and a Remedial Design. The
design was executed in accordance with the requirements of the Comprehensive Environmental
Response, Compensation and Liability Act (CERCLA) as amended and re-authorized. From
1990 to 1992 Golder prepared Preliminary, Intermediate, Pre-Final and Final Design Reports in
conformance with the RDAP.

The Remedial Trust entered into an agreement with Chemical Waste Management, Inc.
Remediation Services Group of Princeton, New Jersey, (CWM, also Contractor) to perform the
Remedial Action in accordance with the RDAP and the Remedial Design plans and
specifications. The name of the Contractor changed January 1, 1993 when CWM was acquired
by Rust Remedial Services Inc. (Rust), then again in May of 1995 when OHM acquired Rust.
The name Chemical Waste Management was retained as the legal name of the Contractor

throughout the period covered by this report.

Several subcontractors assisted the Contractor with specific tasks during the remedial work. A

list of the subcontractors and the services they provided is presented below:

e Rust Environment and Infrastructure, formerly SEC Donohue Inc., of Burlington,
Massachusetts provided engineering support;

e Earth Tech Inc. (Earth Tech), formerly HMM Associates Inc., of Concord,
Massachusetts provided surveying services from 1992 to 1993 and Meridian Land
Services Inc. (Meridian) of Milford, New Hampshire provided surveying services
from 1993 to 2001. Both surveying companies collected field documentation that
would be used to establish the as-built drawings for this report;

e Eastmont Environmental Inc. of Walpole, Massachusetts conducted perimeter air
monitoring;

e Beattie Enterprises of Lancaster, New Hampshire assisted with clearing and grubbing
the Site;

e Midway Paving of Chelmsford, MA or its subcontractors performed paving work for
the Site during 1992-1995;

e HMM Associates, Inc. (HMM) of Concord, MA performed surface water monitoring
services;
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e Toxikon Laboratories, of Woburn, Massachusetts, and 21st Century Environmental
Inc. of Bridgeport, New Jersey, assisted the Contractor with water and soil analytical
testing; and,

e Reliable Fence Company of Woburn, Massachusetts installed chain link fence on the
Site.

In accordance with the Consent Decree, EPA contracted with Halliburton NUS (HNUS) of
Wilmington, Massachusetts to provide technical oversight. Representatives of EPA and the
MassDEP met with the Remedial Trust monthly (approximately) throughout the Remedial
Action to oversee the performance of the work. Minutes of the meetings were recorded but are

not included in this report.

Golder provided engineering quality assurance (QA) for the Remedial Action from September
1992 through December 1995. QA included examining and testing materials and procedures to
verify and assure the Remedial Trust that the construction conformed to the specifications and
drawings. The Remedial Trust directed Golder to perform a geophysical investigation during
May 1993. Golder Construction Services Inc. (Golder Construction) provided on-Site
construction management services for the Remedial Trust from March 1995 through

December 1995.

The Remedial Trust contracted with Professional Service Industries, Inc. (PSI) of Canton,
Massachusetts to perform soil moisture/density testing of compacted soils, soil laboratory
testing, and asphalt testing. PSI also performed on-Site QA testing from August 1993 through
December 1995.

During 1995, the Remedial Trust contracted with de maximis, inc. to be the Site manager for the
Remedial Trust and to coordinate the work conducted by Golder, CWM, and other contractors.
In 1998, the Site manager role was assumed by Maverick Construction Management Services,
Inc. (Maverick). Following remedial construction activities, the Remedial Trust contracted
directly with Maverick to coordinate the documentation of as-built cover conditions, to manage
construction activities necessary to bring the cover into compliance with the 100% Design and to
prepare a Draft Cover Certification Report. In 2007, the Remedial Trust contracted with Roux
Associates to complete the certification of the cover, including the completion of the draft and

final Cover Certification Report.
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3.0 CONSTRUCTION DOCUMENTS
RD/RA work performed for the Remedial Trust was completed according to the documents,

plans, and specifications described in Sections 3.1 through 3.4.

3.1 Consent Decree

The Consent Decree (EPA, 1989) entered into between the Plaintiffs [ie., EPA and the
MassDEP (Agencies)] and the Settlers defined the work that was to be undertaken at the Site.
This definition is within the Consent Decree as well as the RDAP. The Consent Decree was
based on the Record of Decision (ROD) for the Site (EPA, 1986). While the Consent Decree,
the RDAP, and the ROD were consulted for the specific definition of the remedies to be
implemented at the Site, the RDAP generalized the remedy and formed the basis for Golder’s
preparation of the Remedial Design Work Plan and ultimately the Final 100% Design Report.
This certification applies to the Consent Decree but the primary component is the RDAP.

3.2 100% Design Report and Addenda

Golder developed the design and specifications and produced the “Final 100% Design Report,
Part I’ for the Industri-Plex Site (Appendix A), which was submitted to EPA and MassDEP in
December 1991. This report applied to the remedy for soil, sediments, and air for the Site.
Other Consent Decree requirements were deferred in accordance with the Agencies’ instructions.
The Agencies provided comments on the 100% Design Report, and responses to those comments
were submitted April 3, 1992. A revised final 100% Design Report was issued April 3, 1992.
The 100% Design was issued for bid April 25, 1992. The 100% Design Report was approved on
May 18, 1992.

Subsequent addenda were issued for the 100% Design Report including the following:

e Addendum 1 issued May 1992 (EPA/MassDEP Approval March 11, 1993)

e Addendum 2 issued June 1992 (EPA/MassDEP Approval March 11, 1993)

e Addendum 3 issued May 14, 1993 (EPA/MassDEP Approval May 27, 1993)

e Addendum 3 revision 1 August 27, 1993 (EPA/MassDEP Approval September 10,
1993)

e Addendum 3 revision 2 October 18, 1993 (EPA/MassDEP Approval November 2,
1993)
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On October 1, 1996, EPA approved an alternative permeable cover design for the RTC entitled
RTC Alternate Cover Design (Golder, 1996). Details of the construction and certification of the
RTC Alternative Cover Design are presented in the RTC Cover Certification Report (Golder,
1998), which was approved by EPA in April 28, 1998.

3.3 Remedial Action Work Plan

According to the Consent Decree, the Remedial Action Work Plan (RAWP) was to be submitted
to the Agencies within sixty (60) days after EPA and the Commonwealth received notification of
the selected Remedial Action Contractor. The RAWP was prepared by the Remedial Action
Contractor for the Remedial Trust to implement the Site remedy consistent with the approved

design for each Site areas. The Consent Decree required that the RAWP contain:
(1) A description of all the activities necessary to implement the Remedial Actions; and

(2) A timetable for the completion of all these activities, which shall also identify major
and minor milestone events in the Remedial Action process. The schedule of
significant events shall be consistent with Attachment D, [Project Schedule and
Remedial Design/Action Milestones].

On August 18, 1992, prior to EPA’s receipt, review, and acceptance of the RAWP, the Remedial
Trust requested EPA and MassDEP approval of a preparatory, non-intrusive work plan for work
that would begin in September. Submittal of this work plan allowed the Contractor to maximize
the construction work season while awaiting final approval of the RAWP. An addendum to the
August request was submitted to EPA and MassDEP on October 9, 1992 expanding the earlier
request to include debris removal and non-intrusive work and above ground structure demolition.
Both the August 18 and October 9 requests were tacitly approved by EPA in consultation with
MassDEP. The Remedial Trust submitted a RAWP to EPA on October 5, 1992 as required

(Consent Decree Attachment, Section B, Subsection 3B).

An interim RAWP was submitted to EPA on October 22, 1992 with a request to begin work west
of the MBTA railroad tracks. EPA in consultation with MassDEP provided comments on the
interim RAWP on November 25, 1992 and a revised interim work plan was submitted to EPA in
December 1992. With EPA and MassDEP concurrence, the Remedial Trust authorized the

Contractor to begin remediation of the Site on December 2, 1992.
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EPA’s review of the original RAWP, in consultation with MassDEP, continued through the first
half of 1993. EPA, in consultation with MassDEP, provided a conditional approval of the
RAWP on March 11, 1993. The Agencies had two main concerns, 1) “the effect of the proposed
groundwater treatment changes on the ‘Created Wetlands’ (CW); and 2) the maintenance of air
and stream water quality (ARARs) during the construction of the Remedy.” EPA, after
consultation with MassDEP, requested the following: 1) a revised CW design with a buffer and
separation from the groundwater; and 2) implementation of a program for surface water

sampling for contaminants.

Following the Remedial Trust’s responses, EPA after consultation with MassDEP, presented an
approval of the RAWP on May 19, 1993, contingent upon: 1) sampling of surface water to
measure water quality; 2) resolution of water treatment design questions; 3) provision of a copy
of the Contractor drilling; and 4) blasting plan and a requirement to cover all frequently used
roads with a minimum of 4 inches of crushed stone. On July 2, 1993, EPA, after consultation
with MassDEP and the Remedial Trust, reached an agreement on procedures for testing surface

water and revisions to the CW.

Erosion and sediment control issues prompted further revisions to the RAWP. On March 1,
1994, a major revision to the RAWP was submitted to EPA. EPA, after consultation with
MassDEP, approved the revision on July 11, 1994. Subsequent revisions were submitted and the

latest version of the RAWP at the preparation of this report is August 21, 1995.

3.4 Health and Safety Plan

A Health and Safety Plan (HASP), prepared by CWM and dated August 1992, for the
remediation of the Site was transmitted to EPA in consultation with MassDEP on September 2,
1992. The submission was made in fulfillment of the requirements to the Consent Decree
Appendix I, Section F. The Remedial Trust was informed at the March 22, 1993 meeting that
EPA in consultation with MassDEP would not approve the HASP but would provide comments.
The HASP was revised on March 16, 1994; December 20, 1994; May 5, 1995; and June 29, 1995
largely to address changes to the Emergency Response Plan. In accordance with the Agencies’
policy, the HASP was reviewed but not approved. The latest version of the HASP as of this

report is June 29, 1995.
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4.0 REMEDIAL DESIGN/ACTIONS

4.1 Soil Remedy

The soil remedy for the Site involved covering on-Site soils containing lead, arsenic, or
chromium at or above the action levels established by the Consent Decree with permeable soil
cover. An impermeable cover was designed for a four-acre hide pile (East Hide Pile) on Site,
which was an active odor source. The City of Woburn Property (Tax Map 10-1-17), however,

does not include the East Hide Pile and therefore required only permeable soil cover.

4.1.1 Soil Remedy - Consent Decree Requirements
The RDAP is included as Appendix I of the Consent Decree. Throughout the RDAP, the remedy
for the Site is referred to as the “cap”. However, the 100% Design refers to the Site remedy as

the “cover”. The term “cover” has been retained for the text of this report, excluding the RDAP.

Page 1 of the RDAP states the following:

“The remedial action for soils, sediments, and sludges contaminated with Hazardous Substances,
other than those emitting odors (the East Hide Pile), shall include site grading, capping with a
permeable soil cover, excavation, dredging, and/or consolidation for all areas containing
Hazardous Substances at concentrations above established action levels (arsenic = 300 ppm, lead

= 600 ppm, chromium = 1,000 ppm)...”

Furthermore the RDAP states, “Settlers shall design and implement remedial action for soils
contaminated with Hazardous Substances above the action level for metals that shall consist of
site grading and capping together with Institutional Controls. Areas already covered adequately
by buildings, roadways, parking lots, or other ground covering features, would not receive cover

material, instead allowing the structures themselves to act as the protective cap.

For small areas on-Site, such as the landscaped areas between buildings and parking lots, Settlers
may propose location-specific alternatives to capping consisting of excavation of contaminated
soil and consolidation on-site with similarly contaminated soils, or placement of a protective

layer such as asphalt to cap the contaminated soils.
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Settlers shall design and implement the remedial actions for contaminated soils in accordance

with the following requirements:

(1) cap design and construction activities shall be in accordance with regulations and/or
guidance on cap design for permeable covers as summarized in [RDAP] Attachment A provided
that an alternative permeable cap design including a permeable synthetic fabric and a soil layer
less than 30 inches in depth, may be used in all areas of the Site where Settlers demonstrate to
EPA and the Commonwealth that the alternative cap design will perform as well as or better than

the permeable cap design summarized in Attachment A.”

Attachment A to the RDAP states that:

“Permeable covers shall be designed and constructed to include at a minimum the following:

A. A vegetated top layer which shall be:

1. of a minimum thickness of six (6) inches;

2. capable of supporting vegetation that minimizes erosion and minimizes continued
maintenance;

3. planted with a persistent species with roots that will not penetrate into the
contaminated soils;

4. designed and constructed with a top slope of between 3 percent and 5 percent
after settling and subsidence or, if designed and constructed with less than 3
percent, a drainage plan to ensure that the ponding of surface water does not occur
or, if designed and constructed with a slope of greater than 5 percent, an expected
soil loss of less than 2 tons/acre/year using the USDA universal soil loss equation;
and

5. designed and constructed with a surface drainage system capable of conducting
effective run-off across the cap.

B. A base layer that shall be:

1. of a minimum thickness of twenty-four (24) inches of appropriate fill material;
and

2. designed and constructed to prevent clogging.”
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Two alternative permeable covers were designed as part of the remedy under the Consent
Decree. The first alternative permeable cover design concept utilizing a 16-inch thick borrow
cover overlaying a geotextile was developed in the Alternative Cover Design Report (Golder,
1989). This design was subsequently approved by the EPA and MassDEP in a letter dated
September 11, 1989. The second alternative permeable cover design was the design to
accommodate the Regional Transportation Center or RTC Alternative Cover design in a letter
dated October 1, 1996. The RTC Alternative Cover was properly constructed and documented in
the RTC Cover Certification Report (Golder, 1998), approved by EPA on April 28, 1998.

4.2 Sediment Remedy [Not Applicable To This Property]

4.3 Air Remedy [Not Applicable To This Property]
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5.0 SITE CONTROLS AND DOCUMENTATION

5.1 Survey Control

The Contractor utilized Meridian and Earth Tech to provide record survey documentation of the
extent of cover, configuration of grading and general as-built conditions of the cover and any
buried or concealed construction. The results of these record surveys are provided in
Attachment 1 (Sheets C-19 through C-23). The record drawings are based on the survey control
provided in the 100% Design Report plans.

5.2 Construction Control
During the RA work, the Contractor was required by the project specifications to provide
controls to maintain a safe work environment and protect the public health and safety. Such

controls included air monitoring and surface water monitoring (Appendix D).

Air Monitoring

The objective of the ambient air monitoring program was to monitor total reduced sulfur (TRS)
compounds and total suspended particulate (TSP) and inhalable particulate (PM10) as well as
heavy metals (arsenic, lead and chromium) in TSP at fenceline locations during remediation

efforts.

Specification section 01562 - Dust Control of the 100% Design Report required the contractor to
employ construction methods and means that would keep airborne particulates below the
following action levels:

e PMI0 particulates were to be limited to an annual average of less than 150
micrograms per cubic meter (pg/m’) at Site monitoring points; and

e Respirable dust concentrations were limited to 90 pg/m’ at Site monitoring points
and 5,000 pg/m’ in the worker’s breathing zone.

Data gathered by dust monitoring devices was used to monitor metals in the particulates to
ensure that they were below the following threshold limit values (TLVs) outlined in the

American Council of Governmental and Industrial Hygienists:
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Arsenic Chromium Lead

0.02 pg/m’ (of air) 1.36 pg/m’ (of air) 1.36 pg/m’ (of air)

Appendix B to Volume 6 of the 100% Design Report provides a detailed Odor Control Plan
which specifies that TRS compounds in air at the perimeter of the Site may not exceed 47 parts

per billion (ppb).

Eastmount Environmental Inc. conducted ambient air quality testing, beginning in September
1992. The particulates and heavy metals were sampled at four perimeter monitoring locations.
TRS sampling was conducted at seven perimeter monitoring locations. See Appendix D.1 for a

map indicating sampling points.

TSP and PM10 Sampling

TSP and PM10 samples were collected using Hi-Volume samplers. Each Hi-Volume sampler
was programmed to sample at each of the four sample locations from midnight to midnight on
six day intervals. In addition to the four sample locations, a duplicate TSP sampler was stationed
at Location 4 and a duplicate PM10 sampler was stationed at Location 2. The duplicate TSP

sample was also analyzed for metals (arsenic, chromium, and lead).

Eastmount Environmental prepared Hi-Volume Sampling Summary reports. The Summary of
Hi-Volume Results tables from those reports issued for periods during performance of work on
the RA are included in Appendix D.1. Analytical results showed levels of TSP, PM10, and

metals below the action levels.

TRS Sampling

The ambient TRS sampling was conducted using a Photovac 10S Plus portable gas
chromatograph capable of measuring odorous sulfur compounds in the low part per billion range.
Ambient TRS sampling was conducted twice a week from the beginning of the sampling
program up until December 1992. After that, the sampling frequency was reduced to once every

six days.
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Eastmount Environmental prepared Ambient Air Sampling Summary reports. The Summary of
Ambient TRS Results tables from those reports issued for periods during performance of work
on the RA are included in Appendix D.1. The majority of TRS results were non-detects.
Hydrogen sulfide was detected on a few occasions; however, there were no exceedances of the

47 ppb action level.

Surface Water Monitoring

CWM was also required to monitor surface water during remedial activities. According to the
Site Surface Water Monitoring Plan (RAWP, Section 5.2), the following Ambient Water Quality
Control (AWQC) concentrations were used as the response action levels for the Industri-Plex

Site:

e AWQC chronic concentration for arsenic = 0.190 milligrams per liter (mg/L)
e  AWQC chronic concentration for chromium = 0.210 mg/L

e AWQC acute concentration for lead = 0.082 mg/L

The above-tabulated AWQC limits correspond to a hardness of 100 parts per million (ppm).
Water hardness values on-Site indicated moderately hard to very hard conditions (EPA, 1986).
Historical background surface water data collected from surface water drainways periodically
contained lead concentrations of 0.025 mg/L. Since these background levels routinely exceeded
the threshold value of the AWQC chronic concentration for lead, the AWQC acute concentration

was approved on June 8, 1994 as the response action level by MassDEP and EPA.

Surface water sampling was conducted to meet the project specifications and the RAWP
requirements. The surface water controls established by EPA and included in the Contractor’s

RAWP required the following procedures:

e FEach work day, field measurements were conducted at various stations (whenever
there was flow) for turbidity, dissolved oxygen, temperature, specific conductivity,
and pH. The sample from each station with the highest turbidity during the week was
submitted for laboratory analyses of total and dissolved arsenic, lead, and chromium,
total suspended solids (TSS), and hardness. Any sample with a turbidity greater than
or equal to 85 nephelometric turbidity units (NTU) was also submitted for the same
laboratory analyses.
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e Additional sampling was conducted if a storm and/or a construction event caused the
turbidity to rise above 85 NTU at the monitoring stations. The samples were
analyzed for total and dissolved metals (arsenic, chromium, and lead), TSS, and
hardness. Field measurements for turbidity, dissolved oxygen, temperature, specific
conductivity, and pH were conducted at the time of sampling.

HMM conducted surface water quality sampling as a subcontractor to CWM. Test results
indicate that the surface water quality remained below the response action thresholds with the
exception of exceedances as listed in Appendix D.2. Specific reasons and mitigating actions for
each exceedance are described in the Quarterly Reports of 1993-1995. Generally, the Agencies

were notified and the mitigating actions were performed to the satisfaction of the Agencies.

5.3 Decontamination

CWM was required to decontaminate all equipment that came in contact with contaminated soils,
sediments, and sludges during the work. Water used during the pressure washing was collected
and treated at the on-Site storage areas. The decontamination was performed in accordance with
the specifications and the project work plans. Water generated from decontamination activities
was stored in a Modu-tank on the east side (across the MBTA rail lines) of the Site. The water

was treated and properly disposed of on-Site as approved by the Agencies.

Personnel entering work areas (exclusion zones) during the RA, wore protective equipment as
specified by CWM’s Health and Safety Plan (HASP). The HASP also specified personal
decontamination procedures. All personnel leaving work areas were required to properly clean

or dispose of all protective equipment, small tools and instruments.

5.4 Facility Documentation for Off-Site Disposal

Prior to disposing of any materials off-Site during the RA, EPA was to determine if the proposed
facilities were of “acceptable status” and could receive materials from the Site. Only non-
hazardous vegetation (cleared/cut above ground surface) was disposed off-Site during the RA.
During the work, as previously discussed, wastewater from decontamination activities was stored

on the east side of the Site and treated prior to disposal.
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All grubbed vegetation (containing soil), and contaminated soil, sediments, and sludges
excavated from the Site were consolidated in other areas of the Site in accordance with the
RDAP. All contaminated materials excavated from the Site were placed on the hide piles that
were covered as part of the approved RA. However, prior to placement on the hide piles,
saturated sediments and sludges were dried over large areas east of the MBTA rail lines on the

Site within the remedial cover area.
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6.0 SOURCE AND CONFORMANCE TESTING

Testing performed for the Remedial Trust, such as testing of soil and soil products and
geosynthetics, is described in Sections 6.1 and 6.2, respectively. The testing methods according
to the specifications are summarized in Table 2 [i.e., Golder’s Quality Assurance Procedure Plan
(QAPP) Table 1-1]. Abbreviations used in the supporting documentation found in the

appendices are summarized in Table 3.

6.1 Soil and Soil Products

6.1.1 Compacted Fill

The majority of compacted fill materials were derived from on-Site grubbing and dredging
operations. Compacted fills were used as stabilizing fill to flatten hide pile slopes and re-grade
low relief areas to promote drainage. A portion of rock and concrete demolition debris generated
by crushing and screening operations was also used to a limited degree as compacted fill
material. The remaining compacted fill was imported from off-Site borrow areas. Most of the
off-Site fill was composed of silty sand from a quarry in Hubbardston, Massachusetts and glacial
till from a borrow pit on Deer Island, Boston Harbor, Massachusetts. Compacted fill tests
included grain size distribution and primarily Standard Proctor tests with some Modified Proctor

tests as needed.

6.1.2 Cover Soil

All cover soil used on-Site was from off-Site sources. Cover soil placed on slopes flatter than 8
horizontal to 1 vertical (8H:1V) was typically a granular silt from a glacial till deposit on Deer
Island. Cover soil placed on slopes steeper than 8H:1V and some slopes flatter than 8H:1V was
a silty sand from a quarry in Hubbardston. Cover soil tests included grain size distribution,
Standard and Modified proctor densities, interface friction, and Atterburg Limits. Results of the
testing are provided in Appendix F. Analytical testing was performed on Deer Island cover soil
materials to verify the levels of potential contaminants. All soil materials tested and placed on-
Site met the clean soil thresholds set up by EPA, after consultation with MassDEP, or were
otherwise approved by a variance in accordance with EPA in consultation with MassDEP
criteria. EPA in consultation with MassDEP clean soil threshold criteria for cover soil used at

the Site are summarized in Table 1. Analytical test results are provided in Appendix F.1.
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6.1.3 Topsoil

According to the Consent Decree, topsoil must be capable of supporting vegetation that
minimizes both erosion and continued maintenance. Topsoil used for the cover in upland areas
and as a wetland vegetative cover soil came from several off-Site sources. Such source locations
were from the following Massachusetts towns: Andover, Reading, Salem, and Tewksbury. Other
topsoils were sourced from the following New Hampshire towns: Nashua, New Boston, and
Manchester. Each source was tested for grain size distributions, organic content, and soil
fertility or Baker Soil test. Results of testing are provided in Appendix F.2.3. Where the topsoil
did not meet some criteria, but would be capable of meeting the Consent Decree requirement for
being capable of supporting vegetation, a variance was requested and received from EPA, after

consultation with MassDEP.

6.1.4 Subangular Stone

There were several varieties of subangular stone required by the 100% Design Report. Each of
the subangular stone materials was a product of off-Site crusher/screener operations from PJ
Keating Company of Lunenburg, Massachusetts or Bardon Trimount Inc. of Burlington,
Massachusetts. The products required for the Remedial Action included American Association
of State Highway and Transportation Officials (AASHTO) No. 8, the stone used in the gas
collection layer material, AASHTO No. 57, a variety of stone used for bedding and armoring
purposes; and both AASHTO 2 and 67, stone materials used in sediment filter construction.
Testing of these stone materials consisted of the following: grain size, permeability, and
carbonate content. Testing was performed on a per source basis unless the Remedial Trust

requested additional testing. Test results are provided in Appendix F.2.2.

6.1.5 Stone Riprap

Two average sizes of stone riprap (dso = 6-inch and dso = 3-inch by weight) were required by the
100% Design Report. Each of the riprap stone materials was produced at off-Site
crusher/screener operations owned by PJ Keating Company of Lunenburg, Massachusetts or
Bardon Trimount Inc. of Burlington, Massachusetts. Both types of stone riprap were used as
gravel/cobble lining for remediated drainways and hide pile toe drain construction. The 6-inch
riprap was also used in permanent erosion control features and as gabion backfill material.
Testing of the riprap included a test for abrasion, freeze-thaw susceptibility, and specific gravity.

Gradation tests were also reviewed. Stone riprap materials were tested once per source area
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unless the Remedial Trust requested additional testing. The stone riprap test results are

presented in Appendix F.2.2.

6.1.6 Subbase
Road Structural Fill as specified in Section 02223 was used as subbase in the Remedial Action.
Tests for the subbase material included gradation and compaction. All subbase materials were

supplied by an off-Site quarry. Test results are provided in Appendix F.2.1.

6.2 Geosynthetics

6.2.1 Geotextile

6.2.1.1 Materials

Geotextile materials were supplied by the following three manufacturers: Nicolon/Mirafi,
Polyfelt Americas Inc., and Synthetic Industries. Nicolon/Mirafi provided 6-ounce (0z), 10-0z
and 16-oz geotextile, Polyfelt Americas Inc. provided 6-0z and 16-0z geotextile and Synthetic
Industries provided 16-0z geotextile. All fabrics are permeable, non-woven, needle-punched
monofilament and allow percolation. The geotextile was used in the cover to primarily separate
the contaminated soil from the clean cover soil (Golder, 1989). The geotextile also precludes
upward migration of contaminated material by frost heave effects; provides a drainage capillary
break layer at the base of the cover on slopes to prevent sloughing during thaws; and provide

further means of reducing the chance of incidental contact through land use.

6.2.1.2 Quality Control Testing

The manufacturers of the geotextile material provided Quality Control certificates for the
installed 6-, 10-, and 16-0z materials. Copies of the Quality Control Certificates are presented in
Appendix H.1.2. As material was delivered to the Site, Golder reviewed the Quality Control

Certificates for conformance with the 100% Design through the submittal process.
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6.2.1.3 Quality Assurance Testing

Rolls of 6-, 10- and 16-0z geotextile were tested for conformance to the 100% Design Report
specifications. Conformance testing was performed by Golder Construction Service’s
Geosynthetic Laboratory (Golder Construction’s Geosynthetic Laboratory) located in Atlanta,
Georgia. Test results are provided in Appendix H.1.3. Before individual rolls of geotextile
were deployed on-Site, Golder reviewed the test results for conformance with the project

specifications.

6.2.2 Geomembrane [Not Applicable To This Property]

6.2.3 Geocomposite [Not Applicable To This Property]

6.2.4 Geogrid [Not Applicable To This Property]

6.2.5 Interface Friction

A key design concern for the cover is its internal stability on slopes. The 100% Design Report
required testing of the interface friction between the cover soil and the geotextile.
Representative tests of cover soil with geotextile or geocomposite materials were required to
verify the design friction angle of 26 degrees. The Contractor presented a testing program and
provided initial source test results of the interface friction. Through submittals, Golder reviewed
the source test results and determined that, based on the Contractor’s certification of source
representative testing, the cover soil with geotextile or geocomposite met the 100% Design
Report specification requirements.  Additional testing was performed by Golder on
representative samples of cover soil and geotextile or geocomposite materials for interface
friction from the South Hide Pile. Conformance testing of interface friction was performed on a
12-inch by 12-inch direct shear apparatus in the Golder testing laboratory in Calgary, Canada.
All conformance test results showed the cover soil with geotextile or geocomposite met the

100% Design Report specifications. Test results are provided in Appendix H.6.

6.3 Asphalt Cover Materials [Not Applicable To This Property]
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7.0 REMEDY CONSTRUCTION

7.1 Construction Sequence

7.1.1 Decommissioning

7.1.1.1 Decommissioning Wells

Various existing wells and piezometers were identified in the 100% Design Report requiring
decommissioning or abandonment prior to construction of the cover on the Site. The 100%
Design Report identified wells and piezometers to be decommissioned; however, during
grubbing operations for the Remedial Action, additional unidentified wells (UID) and boreholes
(BH) were located. The Contractor with a subcontractor (Maher) proposed and submitted for
review decommissioning methods for each well in accordance with the 100% Design Report
specifications. Maher used several drilling rigs during the decommissioning work, including all-
terrain vehicles for remote locations, and Barber dual rotary drill for over drilling wells. A Smeal
pump hoist was used to perforate Poly-vinyl chloride (PVC) pipe left in place. All cuttings were
retained in water tight roll-offs and later deposited on the west side of the East Central Hide Pile.
PVC pipe removed during decommissioning was disposed of off-Site after decontamination.
From December 1992 until April 1993, the majority of the wells were decommissioned or
abandoned in accordance with the 100% Design Report specifications. One monitoring well
(OW-16) and one previously unidentified well (UID-41) located on the City of Woburn property

were decommissioned or abandoned in accordance with the 100% Design Report.

After reviewing the contractor’s well decommissioning reports, Roux Associates confirmed that
well decommissioning on the Site was substantially compliant with the 100% Design Report and
the procedures outlined in Section 4.6 of the January 2001 Standard Reference for Monitoring
Wells set forth by MassDEP. Wells were over drilled, pulled, or grouted in place with a grouting
mixture of 95% cement and 5% bentonite. Wells were grouted to appropriate depths and plugged
with concrete after the time requirement set forth by the standard. Copies of the driller’s

decommissioning logs are provided in Appendix E.

7.1.1.2 Decommissioning Utilities and Structures [Not Applicable To This Property]

7.1.2 Soil Remedy
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7.1.2.1 Subgrade and Drainage

Existing vegetation was cleared and root matter grubbed to a minimum depth of one foot prior to
placement of the permeable cover. No herbicides were employed to control re-establishment of
vegetative growth. Tree roots were grubbed to a depth of 2 feet. Woody material from above
ground, roots and other vegetation were chipped and stockpiled for later placement as fill under
the permeable cover. Rocks and concrete debris grubbed from the surface were crushed on-Site
in order to comply with the fill material specifications. Reinforcing steel was removed from the

concrete during the crushing operations and stockpiled for off-Site disposal.

The cover area in the vicinity of bedrock outcrops or exposed concrete structures was grubbed of
vegetation and cleaned in accordance with recommendations of the Site Health and Safety
Officer and documented by the Contractor. The surrounding soil cover was extended up to the

outcrop or structure.

Existing subgrade soils were proof rolled prior to placing the cover and fill materials were
compacted and tested. The final prepared grade was rolled with a 10-ton smooth wheel
compactor or in small areas compacted with a hand operated plate vibratory compactor. Where
positive drainage was called for in the 100% Design Report plans, such drainage was achieved in
the finish grade of the cover. Throughout construction, erosion and sedimentation measures
were generally utilized and maintained in accordance with the 100% Design Report
specifications to control soil loss. Any deficiencies in the erosion and sedimentation measures

were corrected in accordance with EPA in consultation with MassDEP guidelines.

7.1.2.2 Geosynthetics
After proof rolling, the prepared subgrade was inspected and any protruding debris or roots
greater than '2-inch in diameter were manually removed prior to placing geosynthetics. After

geosynthetics were placed, filling was performed to reach final elevations.
A 6-0z per square yard non-woven geotextile was used in the permeable cover on the subject

property. The geotextile materials were sewn together using white nylon thread for dark fabric

and black thread for white fabric.
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The geotextile seam was initially placed with a minimum slack along the seam to protect it and
allow for movement in the geotextile during placement of cover soil. This procedure was
primarily practiced in the developed areas of the Site with little topographic relief. Subsequent
reviews of the procedure and the 100% Design Report concluded the extra slack was
unnecessary and the procedure was discontinued for the remainder of the Remedial Action

(Appendix C, DSCR-030-R2).

7.1.2.3 Cover Soil

Cover soils placed over the geotextile on slopes greater than 8H:1V were granular materials from
off-Site sources that had an inherently low potential to clog the geotextile. For slopes flatter than
8H:1V, the cover soil from off-Site sources could contain more than 12 percent by weight
passing the #200 sieve. In all areas where the remediated slope was steeper than 33 percent, a
geogrid reinforcement layer was included at the base of the cover soil immediately above the
geosynthetic layer. The cover soil was placed in a manner that minimized imposed stresses on
the underlying geosynthetics by using low ground pressure earth moving equipment and
maintaining a minimum thickness of 12 inches of soil between the rubber tire equipment and the
geosynthetic. Cover soil placed in unpaved areas with permeable cover was nominally

compacted by the action of the placing equipment only.

Other cover sections used in limited areas or for access roads were comprised of various
combinations of cover soil and dense graded aggregate subbase or riprap. Each modified section
of cover is designed to be a minimum of 16 inches in accordance with the specifications of the
100% Design Report and Golder, 1989. The types and locations of these modified sections are

included in the record drawing documentation, Attachment 1.

Minimum thicknesses of cover soil are detailed in Section 02242 of the 100% Design Report and
Golder, 1989. Generally, the permeable cover consists of 12 inches of select soil fill and 4
inches of topsoil. The tolerance, in thickness is -0.0 feet and +0.3 feet. Based upon survey data
collected both at the time of construction, as well as post construction data collected, the vast

majority of the Site met the design thickness within the tolerances.
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Any isolated areas identified by multiple post construction survey data points to be below the
acceptable tolerances, were corrected by the placement of additional cover fill to meet the
required thickness. This repair of cover fill was performed during the summer of 1999 by

Maverick.

Based on analysis of the of the relevant survey data points located on the City of Woburn
Property (Tax Map 10-1-17), the minimum thickness of cover soil specified in Section 02242 of
the 100% Design Report was met at all locations surveyed throughout the subject parcel with the
exception of five locations (11173, 11174, 11177, 11178, and 11179). Finished grade at each of
these locations matches the finish grade specified in the 100% cover design. These locations
were near the Type C transition from above grade engineered permeable cover to the wetland,
which included a second vertical geotextile that separates the gravel transition material from the
above grade cover soil. Because grades match the design grades, Roux Associates believes that
“subgrade elevation” identified by Meridian was actually the elevation of this separation
geotextile, not the actual subgrade elevation, and that the cover thickness does meet design
requirements at these locations. Therefore, Roux Associates has concluded that required cover

thicknesses meet the requirements of the 100% design at all locations of this property.

7.1.2.4 Topsoil and Vegetation

Topsoil was placed over the cover soil in 4-, 6- or 8-inch thicknesses as specified by the 100%
Design Report. After placing the top soil, lime and fertilizer were applied to the topsoil by a
York rake in larger areas and by a walk-behind drop-spreader for small areas. Seed was
broadcast by the hydroseed method in all other areas using fertilizer mulch and seed according to

the 100% Design Report, or approved variances.

7.1.2.5 Revegetation

The vegetation on the upland soil covers of the Site has been restored to an herbaceous meadow to
protect the underlying geotextile from penetration of large, woody roots of trees and shrubs.
Drainways adjacent to upland covers have been revegetated with shallow-rooted overhanging

vegetation which will eventually provide cooling shade and organic input in the form of leaves.

Criteria for selecting the revegetation plants and seeds in the 100% Design Report included:
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e FEndemic to Central Massachusetts;
e Tolerant of full sun and water levels;
e Easily established, with fibrous root systems rather than tap roots; and

e Perennials, or prolific annuals.

7.1.3 Sediment Remedy [Not Applicable To This Property]

7.1.4 Air Remedy [Not Applicable To This Property]|
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8.0 DESIGN CHANGES

Section 8.0 describes design changes associated with the Alternative Cover Design Report
(Golder, 1989), approved by EPA on September 11, 1989, and the Regional Transportation
Center Alternative Cover Certification Report (VHB/Golder, 1996), approved by EPA on
October 1, 1996.

8.1 Change Management

During the Remedial Action from 1992 to 1994 for the Site, changes were managed through the
Remedial Trust. At the start of 1995, the Remedial Trust and Contractor agreed to a new scope
and cost contract for the remaining remedial work. The Construction Management contractor,
Golder Construction, performed change management during 1995 as an agent for the Remedial

Trust.

Managing changes for the Remedial Action primarily included changing the agreed upon scope
of work or technical details of the 100% Design Report. Requirements identified in the Consent
Decree were not changed unless approved by EPA, after consultation with MassDEP. Changes
could be initiated from any of the following: EPA or MassDEP, the Contractor, the Remedial
Trust and Golder as the designer, and later, Golder Construction in the role of Construction

Managers.

Changes were divided into two categories, design specification changes and administrative, cost
and schedule changes. Design specification changes were usually technical in nature and
involved specific changes to the details of the specifications and plans presented in the 100%
Design Report. Generally these changes were minor and EPA, after consultation with MassDEP,
initially wanted only to review significant changes. Design changes were originally documented
as design/specification change requests (DSCR). Impacts to cost and schedule were handled by

another system administered by the Remedial Trust.

Early in 1994, the Contractor made several management revisions including a new method for
managing changes. The Contractor introduced a change management system that included
Variance Requests (VRs), Change Request Authorizations (CRAs), Corrective Action Requests
(CARs), and Requests for Information (RFIs), procedures that subsequently were accepted by the

Remedial Trust. The DSCR system was phased out by mid 1994 with the introduction of this
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change management system. Copies of all the associated forms pertaining to this Cover

Certification Report are included in Appendix C.

8.2 Site Wide Design Changes
A series of DSCRs and CARs were adopted for Site wide application.

The Site wide design changes listed below were approved by the resident design engineer,
project manager, EPA and/or MassDEP. The design changes generally related to grubbing,
geotextile selection, geotextile installation, fill materials selection, and fill materials sampling.
Several design changes applied to design details that required revision to match the 100% Design

Report. The approved design changes included:

e DSCR-001 e DSCR-027
e DSCR-002 e DSCR-030
e DSCR-003 e DSCR-056
e DSCR-023 e DSCR-069

Additional Site wide design changes were identified as requiring further review in order to verify

compliance with the 100% Design Specifications. These design changes included:

e CAR-053 involved a request for resampling of Deer Island Stockpile materials due to
incorrect initial sampling procedures. The stockpile was resampled on March 30,
1994 and approved by the Agencies on April 28, 1994. The CAR was not signed
completely by the design engineer, which appears to be an administrative discrepancy
that does not affect the integrity of the cover.

e CAR-071 involved a request for resampling of soil Stockpiles 5 and 6. Hold times for
volatiles in the soils were exceeded. The Remedial Trust decided to accept data for
Stockpile 5, but requested Stockpile 6 be resampled. Stockpile 6 was resampled on
March 30, 1994, and test results were approved by the Agencies on April 28, 1994.
The CAR was not signed completely by the design engineer, which appears to be an
administrative discrepancy that does not affect the integrity of the cover.
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8.3 Property-Specific Design Changes
A series of DSCRs, CARs, and VRs were adopted for application on the subject property.

The property-specific design changes listed below were approved by the resident design
engineer, project manager, EPA and/or MassDEP. The design changes generally related to
geosynthetics materials, materials placement, grading, and wetland specifications. The approved

design changes included:

e VR-058 e VR-085
e VR-067 e VR-077

Of the property-specific design changes, the following were identified as requiring further

review in order to verify compliance with the 100% Design Specifications:

e VR-031 indicates that RUST Remedial Services Inc. requested a variation of DSCR-030-
R1 to change the method of placement of riprap over 16-ounce geotextile. The riprap
placement was to be performed in accordance with Section 02271-3.01(b) of the 100%
Design Report specifications. The Remedial Trust and Design Engineers reviewed this
variance request and modified the request, but did not approve it. Their modification
required testing of the procedures to be conducted prior to approval of the variance
request. Based on Roux Associates’ research of available records, including Design
Engineer Field Books and Quality Assurance Documents, no evidence was identified that
the required testing was conducted or that this design modification was implemented on
the Site. Therefore, the tasks discussed in this variance request do not affect the integrity
of the cover.

Record Drawings indicate that 18-inch reinforced concrete pipes (RCP) were installed in the
Commerce Way Extension area on the west side of the City of Woburn property. The RCPs
were intended to drain Wetlands 3A and 3C. The 100% Design Report indicated that the existing
24-inch RCP at Wetlands 3A and 15-inch cast iron pipe at Wetlands 3C were to be extended 22
feet and 21 feet respectively. Subsequently the RTC Cover Certification Report Record
Drawings indicate that the 18-inch RCPs were removed and replaced with 24-inch RCP as part
of the RTC cover installation. The 1997 construction plans for the Commerce Way Extension
Phase I (CWE) project completed by Vanasse Hangen Brustlin, Inc. (VHB) indicated the
installation of a new 24-inch RCP at Wetlands 3A and a new 30-inch RCP at Wetlands 3C. The
CWE plans also indicated the construction of headwalls and trash racks at both RCP locations.
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Field inspection conducted by Roux Associates confirmed the location and dimensions of the 24-
inch RCP and the 30-inch RCP. Headwalls and trash racks were installed in both locations.
While the initial 18-inch RCP installation did not meet the 100% Design Report specifications,
the installation of the 24-inch and 30-inch RCP exceed the 100% Design Report specifications,

and require no further action.

Additional details and documentation of property-specific design changes are located in

Appendix C.
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9.0 QUALITY ASSURANCE OBSERVATION AND TESTING

Construction documentation includes daily field reports and weekly reports to the Remedial
Trust. Inspection field diaries were also prepared, and photographs were taken on a regular basis
throughout construction. The Golder reports and diaries are not included in this document, but

are available for review at Golder’s Manchester, New Hampshire office.

9.1 Decommissioning
Wells and piezometer abandonment operations were conducted under intermittent field
observation by Golder as a representative of the Remedial Trust. The well decommissioning

observations included:

e Verifying the submitted method and equipment to seal the well;
e Verifying the well depth and depth drilled;

e Verifying the diameter of overdrill;

e Verifying the grout mix and volume used; and

e Verifying the final concrete cap.

A report of well decommissioning for each well on the property (OW-16 and UID-41) was
prepared by Maher. The individual decommission logs are presented in Appendix E. Roux
Associates reviewed the reports for conformance with the decommissioning procedures. Based
on the well decommissioning records prepared by Maher, the wells were decommissioned in

conformance with the 100% Design Report specifications.

Decommissioning of underground concrete tanks, steel tanks, abandoned pipelines, vaults or
pits, concrete slabs, above ground steel tanks, gas pumps, above ground structures, and the
features listed on the decommissioning plan, sheet 11-5 of the 100% Design Report were
intermittently observed by Golder as a representative for the Remedial Trust. These features
were decommissioned as part of the RTC cover installation and are addressed in the “Final

Report on RTC Cover Certification” dated April 1998 by Golder.
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9.2 Compacted Fill

Field moisture-density tests were generally performed at least once per 5,000 square feet per lift
using a Troxler Model 3440 Nuclear Density gauge. Golder periodically monitored the soil
testing operations performed by PSI. Failing tests were retested. During 1993 to 1994 the
Contractor performed soil moisture density tests as quality control testing. The QC testing was
performed by Express Geotesting, Concord, Massachusetts. A summary of field moisture density

tests is located in Appendix F.3.

9.3 Subgrade Preparation

Subgrade preparation was inspected by Golder or PSI and the Contractor prior to geotextile
deployment. A subgrade inspection form was prepared by Golder, PSI, or the Contractor for
areas in which deployment would take place. Subgrade inspection forms are provided in

Appendix L.1.

9.4 Permeable Cover

Geotextile was deployed over the prepared subgrade and seamed. The seams were inspected by
Golder or PSI and the Contractor to verify the connection. A geotextile seam inspection form
was prepared by Golder, PSI, or the Contractor. Geotextile seam inspection forms are provided

in Appendix L.2.

Cover soil was placed as permeable cover over the geotextile in accordance with the 100%
Design Report, and was nominally compacted by the placing equipment. No inspection or
testing was required according to the 100% Design Report. Surveyors verified the cover
thickness prior to placing topsoil or gravel. Topsoil, soil amendments, and seeds were then
added, and the seed germinated with rainfall or water applied from water trucks. The quality of
vegetative cover was evaluated. Erosion control matting was utilized in areas where seed did not

germinate well.

9.5 Impermeable Liner Installation [Not Applicable To This Property]

9.6 Geocomposite Drainage [Not Applicable To This Property]
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9.7 Geogrid Reinforcing [Not Applicable To This Property]|

9.8 Manholes and Culverts

Pre-cast reinforced concrete culverts, outlet control structures, drain inlets and trench drains were
installed as part of the Remedial Action to redirect surface and stream flows. Golder
intermittently observed construction of these concrete features. Alignment and elevation of

culverts were verified by survey. Golder inspections of pre-cast concrete structures consisted of:
e Observing the material dimensions and condition;

e Confirming the joint connections; and

¢ Confirming joint or void mortaring.

Part of the Remedial Design required cleaning and removing sediments that collected in existing

culverts. Culverts to be cleaned were located in the Atlantic Avenue drainway.

9.9 Seeding and Wetland Vegetation

Calculations for soil loss, based on the United States Department of Agriculture (USDA) Soil
Loss Equation verify assumptions of the topsoil type, anticipated rainfall, vegetative cover type,
and slope steepness, are still valid with a calculated loss of less than 2 tons per acre per year.
Erosion control matting was installed as a temporary measure to supplement the vegetated cover

when the remaining growing season was too short to establish a protective vegetative growth.
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10.0 RECORD DRAWINGS

Based on the Survey Control (Section 5.1) established for the Industri-Plex Site, Record
Drawings of the as-built conditions were established for the soil, sediment and air remedies
constructed at the Site, and certified by a Massachusetts Land Surveyor (Meridian Land
Services, Inc.). The Record Drawings for this property at the Site are included in Attachment 1.
The Record Drawings include an elaborate survey network and extensive details on the
horizontal and vertical locations of the various protective covers installed for the soil, sediment
and air remedies. These details may aid in the future monitoring and management of the remedy,
and Institutional Controls/Grant of Environmental Restrictions for the Site. The Record
Drawings also illustrate the Institutional Controls/Grant of Environmental Restrictions

boundaries denoted as Class A, B, C and D Lands.

Where located in Class C lands, existing concrete structures such as concrete pads, stairways,
ramps, and loading docks remained in-place as an equivalent cover. These structures are similar
to cover types 4, paved equivalent cover, and 5, building equivalent cover. However, because
they were not specifically identified in the 100% Design Report, they have not been identified as

a specific equivalent cover type herein.

The Record Drawings have plan views and points charts. The plan view shows grid points and
intermediate point locations. The points chart shows elevation data collected at each point
shown on the plan view. The plan views include contour lines for subgrade and finish grade. A
summary of the separate sections of the Record Drawings is as follows:

e Sheet C-19: Specific Property Location;

e Sheet C-20: Boundary Lines, Land Classifications, Easements and As-Built Drainage;

e Sheet C-21: Record Points, Topography & Limits of Engineer Cover;

e Sheet C-22: Cover Types and Transitions;

e Sheet C-23: Details and Transitions.
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11.0 CERTIFICATION

On behalf of the Remedial Trust, Roux Associates certifies that the remedial action carried out
on the City of Woburn Property (Tax Map 10-1-17) was completed in compliance with the
approved remedial design and work plans, approved design variances, and the Consent Decree.
Any exceptions to this design are noted within this Cover Certification Report. Changes to the
cover made following construction completion on June 28, 1996 are not addressed in this report.
Approved changes to the cover made since that date are documented in the Administrative
Record. The Professional Engineer’s certification (below) comprises a declaration of his
professional judgment. It does not constitute a warranty or guarantee, expressed or implied, nor
does it release any other party of their responsibility to abide by contract documents or
applicable codes, standards, regulations, and ordinances. @ The Professional Engineer’s
certification is based upon a review of the remedial action documentation. Roux Associates’
certification relies upon the accuracy of the as-built survey and record drawings prepared by
Meridian and upon the representations made and information provided by the Remedial Trust
and its representatives, contractors and consultants involved with the remedial action effort.

These contractors and consultants include CWM, Golder, PSI, and Maverick.
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Respectfully Submitted,
ROUX ASSOCIATES, INC.

Glen Gordon, P.E.

Certifying Engineer for Roux Associates, Inc.

MA Liocnsc/No. 41819

(M g

Lawrence McTieman
Project Principal
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are naturally rock-forming compounds may vary from the guideline values on a case by case basis.

Table 1

ISRT Clean Soil Thresholds

in milligrams per kilogram {mg/kg)

Adapted from Table 02223-1
The following table is presented as the clean soil guideline for the Industri-Plex (I-Plex) Site. Metals which

[Tests I-’roposed Threshold Levels for Clean Soil Used at I-Plex
Volatile Organic (1CL) Non-detectable (3) EPA Method 8240
Acid/Base Neutrais (TCL) Non-detectable (3) EPA Method 3550/8270/8270
Pesticides/PCBs (TCL) Non-detectable EPA Method 3550/8080
Metals - Target Analyte List (TAL) (4)
Aluminum < 100,000 mg/kg EPA Method 3050/6010
Antimony < 10 mg'kg EPA Method 3050/6010
Arsenic < 25 mg/kg EPA Method 3050/7060
Barium < 500 mg'kg EPA Method 3050/6010
Beryllium < 1 mg/kg EPA Method 3050/6010
Cadmium < 10 mg/kg EPA Method 3050/6010
Calcium < 50,000 mgkg EPA Method 3050/6010
Chromium < 23 mg/kg EPA Method 23050/6010
Cobalt < 20 mg/kg EPA Method 3050/6010
Copper < 50 mg/kg EPA Method 3050/6010
Iron < 70,000 mg/kg EPA Method 3050/7420
Lead < 87 mg/kg EPA Method 3050/6010
Magnesium < 10,000 mog'kg EPA Method 3050/6010
Manganese < 1,000 mgkg EPA Method 3050/6010
Mercury < 1 mag/kg EPA Method 2050/7470
Nickel < 100 mg/kg EPA Method 3050/6010
Potassium < 10,000 mg'kg EPA Method 3050/6010
Selenium < 20 mg/kg EPA Method 2050/7740
Silver < 20 mg/kg EPA Method 3050/6010
Sodium < 4000 mgkg EPA Method 3050/6010
Thallium < 5 mg/kg EPA Method 3050/7840
Vanadium < 190 mg/kg EPA Method 3050/6010
Zinc < 200 mg/kg EPA Method 3050/6010
Cyanide < 10 mg/kg ERPA Method 9010
TPH (Total < 200 mglkg EPA Method 418.1
Petroleum
Hydrocarbon)

Notes:

1) At any time the Trust may revise this list to include testing for additional constituents which may pose a

health threat.
2) TCL = Target Compound List

3) Excludes common laboratory contaminants given in the EPA Region 1 Contract Laboratory Program
Data Validation Functional Guidelines.
4} TAL Metals by Inductively Coupled Plasma (ICP) and Atomic Absorption (AA) Methods, Test 6010,

except run the following constituents by the following methods: (As) 7060, (Pb) 7420, (SE) 7740, (Th) 7840,
(Hg) 7470. The 7000's are "furnace and cold vapor AA" methods.
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ROLR ASSOCIATES, INC.

Taole 2
Tasting Meihods for 507 and Gaosynlhetics
zdapted om Golder's GAPP Tahle 11

PRECONSTRUCTION| CONSTRUGTION
i.2 TESTING METHODS STANDARD FREQUENCY FREGUENCY
BACHFILL & FILL [Specification Section 02223)
Backfill anz il tests will &e pertrmed by Prafessicnz| Servize Incusites, Ina.
Somoacted Sk
Giradation Tesk ASTM De2z 1/Source 15,000 CY
Plzsticity index ASTR 4315 1S ouree 18 00 CY
Standard Campaction: AZTM DBES 1S ource 115 820 CY
Modified Zompaction ASTR TM5ET TSourcs 150 CY
Fig:d dfoisture/Densizy ASTM D2saz Kot Rezuired QfLift or /9100 LF
In-Flace Methods. ASTA D1E5E or D21E87 Net Raovired ilay
Sand Becding
Gredation Test ASTM D422 1/Sourss 195050 CY
Carbonate Content ASThE D302 1/Soures Mot Regired
SUBANGULAR STONE IGp2ciiicabon Sectin 025 53,
Swaangular stone tests will be pardformed oy Professional Service Indusiies, Ing.
AASHTO Mo. 2,57, 87
CGradaton Test ASTM D432 1iSeures 171,003 CY
Cartonate Conteril ASTH. D30492 1Scures Mot Reguired
AASHTO Mo B
Gradaticn Tesl ABTM Dgz22 wEnurce 10 Cy
Carzonate Content ASTM 03042 Source Mot Required
Perrmeability Test LSS0 EM140-2-1926 1/Source Mo: Required

Irmpemeable and p2mmeable cover ll test will be serformed

IMPERMSABLE & PERMMEABLE COVER ~iLL {Speciicalion Section 02242)
by Professicral Service Industies. ing, uniess de

20 ndley with **

Cover Soil (Seiest Jovs

Gragation Tzet ASTIE D422 1iSourcs 12000 Y
Plzsticily Indax ASTM D438 1Source 5000 CY
Direct Shzar Test™ Section 02242 1Souee 2000 CY
** Testlo be pedorred by Goulder Associstes Lid,
Top Soif
Gradation T=st A3TR D422 1WSaurce 1f2.000 CY
pH Tzt ASTAE D972 WSourcz Mot Requirzd
Baker Soi! Fartlity Test Sedtion 02242 1/Scurce a00n CY
™ Tes: lo be peffarred by Land Matagemart Tecisiens, s,
WETLANDS SEDIMENT REMEDIATION COVER SCILS {Seecifsation Secticn 0224 3>
Wetiand sedimant cover soil tests will ke parformsd oy Pro‘essional Service 1ndushies, Ing. tnl2ss 4esignates with *

Wstlang Sravel {Road Stuceal Fill: Sechor 02223)

Gradatcn Test ASTM D422 % iZource 185,000 5F
Wetlang Topscil {Topsoil Sectan 02837)
Gradaton Test ASTMIDE22 195,000 Sy
pH Test ASTM L4972 145,000 CY
Qrganis Maiter Gontent Sechicn 02937, Tol 2 145,000
Sl Fertlily Test™ Zeclion 02437, Tol 2 15,000 OF
- Testto be cerdormed by Land Managemen: Decisicns. Inc.
STREAK SEDIMENT REME ZIATION SOVER {Spesification Scetien U2244)
Shrearr sedimzn: cover t23ts will be gerformed by Prafessionst Service Incustries, Inc.
e JCOEBie (GEhon G227 1]
Abragion Test ABTM G336 ot Requivet Mot Requirsd
Fregxe Thaw Test AAIHTC T103 Mot Required Mot Requirsd
Spectic Gravity ASTM C127 Hot Rzzui Mo KeqLired
Gradzlion Test-Aggregata ARTMC135 178 qurca Mo ReqLired
1ot3

IFSEISNIMOS H1TT



ROUX ASSOCIATES, INC.

Tabie 2

Testing Methods for Saif and Geasynthetics
adapted from Golder's GAPP Table 141

7.2 TESTING METHODS

STANDARD

PRECOMSTRICT:ION| CONSTRUCTION
H FREGUENGY FAEQUENCY

STONE RIPRAP [Specification Seglion 02271%

Slens ripaag tests will be performed by Professional Service lnsusirizs, Inc

GravelfCobble (=3 inches) [Sechion 0227 1)

Abigsicr Test ASTIM C525 Mot Required Haot Requined
Fraezs Thaw Tes? AASHTO TGS Mot Requires ot Required
Snecific Cravity ASTM 127 Mot Required Hat Required
Gezdatlon Test-sgaregats ASTM 138 1rSourse Fot Fquired
Strzambed Seciment Fiter ang Gabion Rogk (#:=6 inghes)
Abrasior Tast ASTM 0535 Mot Required ot Required
Freeze Thzw Tes: BASHED TIG3 Mot Required Mot Required
Specific Cravizy ASTW G127 Mol Required Hat Required
Gradation Test-Agaregate ASTM CA96 11Saurce + ot Required
SUBBASE AMD PAVEMENT {Specification Section 02515)
Subbase and P aventent esks will be pedomad by #ofsssional Ssnios Indushies, oo,
Graded Aggregaie Base Course
Gradafion Test AASHTO TS A TIT W3zurss 115,000 $ or 1 Day|
Cempacied Density AMSHTS T80 Metiod D) 1fScurce 1/5.080 S or 1 Day|
Anragzign Feat” AASHTO TIS Szurse 179,000 5T or 1 Day
Freeze Thaw Test™ AASHTO T3 1Source 115,900 S or 1 Day
1" 28 required by MOPW specificzfions )
Sinding and Weanng Asphalt Courses
Extraclon Test (Plznl AASHTO T158 Mot Required 550 Tons
Gradation Test [Flarty AASHTO T11 o T2T Mot Required UBI0 Tang
CrersitwEtability (Plant) AASHTO T20%, 7245, Mot Required 17520 Tans
T24E, TZ47
hzx. Ineorefical Density RSN 2041 Mot Reguirsd 1/530 Tons
wlax. Cengity - Marshalt AASHTO TI09 or 7245 Mzt Requirsd 2600 Tons
ln glace Density ASTM D295 MNct Reguirad A0S LR
In place Density {Core) AASHTC T15€ Mct Reguirsd 1Core/500 5Y
In zlaze Inickaess (Core) ALSHTO T156 Met Reguirzd 1 CorelS00 8
In laze Sonoot-ae s Test Saolon C2575 Mt Reguirzd 1H1CC LR
GEOTEXTILE fSoecikoalon Secfion £2535)
Seotentle tests will be performed by Golder Constouction Services, Inc.
Neom-waven, 5. 10, 2ad 16 sunces'squars vad
Mass PerUnitvea ASTH DE2E1 1AM DG SF Mot Required
Srat Slrengt: ASTM Da532 14100 Mol Required
Trapezaigal Tear Strength ASTM D4533 1M00,003 SF Hal Requirad
Surst Strargth ASTM D788 1HO0.0C0 SF
Suacture Strengin ASTMD4833 1H00.000 57
Thickness ASTM D599 10000 S5

Apparent Coering Size

ASTM D4731

1MOC000 &F

GEOWEMBRANE (Spacification Sectizr 02587

Seomenrirane tests will be pedormed by Goder Ganstiudticn Serdoes, Inc.

Texwurzd HOPE

Thicknass

Jensity

WEhrinnrn Teasile Procertzy:
Tensile Stzngth, »ieid
Tenskz Stenctt, Break
Ziongalicn at viexd
Sipngatcr at Sreak

Tear Resistarce

Lo Temperaiure Britteness

Dirnensional Stability

=ryviconmzhial Stess Crack

Puncture Resistance

Zaroen iack Content

Darson Black Dispersion

Shear Test

Teal Adhesicn {Hn! W dge Fusion Weid)

Seel Adhesicr 4F Eat Extrusicn weld!

ASTM D599
ASTM 01505
ASTM DE5E

1 D004 Die ©
ASTM D746 Prog. 3
ASTM D204
ASTM D693
FTLES 1012 Melzod 206
ASTM 1623
ASTM D3015
ASTM D2437 NSF Mod,
ASTR D4d5T NSF Miod,
ASTM Dad3T MEF Mod.

100,003 SF
1HEDQ 00T SF
THRQ00S §F

Wat Requirad

ot Reduirzd
100,003 SF
Mot Requirad
hct Requirsd
10005 SF
11000035 SF
Mot Required
Not Required
Not Requirad

Mol Requirsd
Mot Requirsd
d

Mal Rzquirsd
Mot Raquirsd
Mot Requirgd
Hot Required
Mot Requirad
Hol R
Mol Requi
AHCTLF
AIMELF

500 LF
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ROWEL ASSOTIATES, INC.

Table 2
Testing Methads for Soil 2nd Geosynlhetics
adapted from Golder's QAPP Table t-1

| PRECONSTRUGTION, CONSTRUCTION

7.7 TESTIHG METHONS STANDARD FREQUENCY FREQUENMCY
GECCOMPISITE (Specifizcalion Sechon 02634)

Geocomposile 165k will be podormed by Goldsr Dorstruclion Senvices. Inc.
Geicomg osiks (TZ-HET THNI0C2CH)

Geopomposile Trensmisaivity @ 500 psf, Gradient =1 ASTM D478 17402.000 SF Mot Reguired

Gescornposile Trzasmissivity @ 22,000 psf; Gradient = 1 ASTM D47 1/109,000 SF Mot Recuired

Tensiie Streng:l: - Net only [oriar 10 lamin ation) ASTM D5035 kot Sequirsd =11]

Tensie Strengi: - Geatzxtls only ;pricr 1o laminaticn) ASTM D432 Bol Requirsd

Cescormposile See! Strength ASTM D413 1102000 SF

Density - 4=t cnly {2rior to laminatian}
Carton Black Condent - Net only (prisr 1o lainalion}
Thicknass - ket omgy [prior te lamination)

ASTM D505
ASTM D1GOS
ASTMDS 99

Biol Requirzd
Einl Requirsd
rol Fequired

Mot Reguired

Thickness - Gectaxtile anly ipior b laes nation) ASTM D559 Kol Requirad Mot Required
Geotextile MassiL rez ASTM DB261 1M123,000 SF Mot Reguired
Aopareat Unening Size - Geotexiile enly {oner to larinalior) ASTMD4751 Bo! Rerquirad Mot Required
GEQGRID (Speclication Secisn C2589)
Ceacomposite tests will be paricrmed &y Goldsr Construckon Seevices, inc.
Geocomoosite {TEX-NET TNI0020C N} H
Dpan Arga COECWY 0221539 TL0,000 5F Nat Required
Thickness: ASTMDS158 180,000 5F Nat Required
Ribs
Junctions

Long Term: Desigr Load (MO}
Flesura: Rigidisy
Geagrid Riz Tensite Strength
Junction Node Strengln
Strength
Effiziency
Density
Carson Black Cerdert

ASTM DB232
ASTM D1350
GRI 351
GRI5G2

ASTAE D248
ASTAE D1803

Mot Recliag
100,500 5F
130,500 SF
150,500 SF

14700,GO0 5F
/100,000 5F

Mot Required
Mot Required
Mot Regquired
Mzt Required

Mol Required
Mzt Required

WETLANE MITIGATHIN (Specifizakion Sgcbon 2037)

Welland s2diment sover soi tesis will be perfarmed by Srofessional Bervice [ndustries,

3

i

snless fesi geted with ™

Wetlangd Cover Sair
Sracation Tast
Plesidcity index
Standard Compaction
Clexinle Wall Perrn Tast *~
Figld Meisture/Dengity
** Tesl wil bz pedomsd by Goldzr Associates, Inc.

ASTH D422
ASTiME D436
ASTH Dage
ASTM DRODY
ASTRE DZ2922

MSeuwrce
Source
rSyrce
1rSowce
sot Recuired

LAcrerift
VAcrerif
1#5curse
AAcref ifl
0,000 S5F

CABT [N PLACE CONCRETE (Specilication Seclion 03300t

Castn place concrete tests will be peformed by Pralessicns! Serdce Indusliies, Irc.

Compression Tast Cyladers ASTHM C39 ot Recuired 3 AiTiassMO0 Y ta
Maxing of Test Cylinders ASTM C31 Mot Recuired : 4iC1ass5, 007 SF of
Testing of Aggregats ABTM C32 Mot Recuired : Coorge Place As
Motes:

CAPP = Qualiy Assurance Praec: Plan

ASTH = American Socizly for Tesling and Materials
GY = cubic yard

L= = linear fzet

AASHTO = Amesican Associstion of Slatz Hiohway ang Transportation Cificiais

Tbl = Tablz
MOPW = Massactuselis Cepanment > Pudlis Warks

L)

1P 14930708 10512



Table 3

Summary of Abbreviations
Property-Specific Cover Certification Reports
Industri-Plex Site

Mapping Location:

@
AAD

AL
AP
BECO
BLDG
BRD
BSG
BTOB
coO
COMM
DET
E
EECS
ECHP
EXT
HUB
MID
N
PLYM
PRES
REV
S
SECS
5G
S5TK
UGT
UTIL
W

wf
WEOS
WiIL
WOB

Cover Matenrials:

GB

LL
MOIST
NP
PCF
PL

PsSI
PROC
SCRND
sSD

38

TRI

at

Allantic Avenue Drainway
Above Geotextile

Above Pipe

Boston Edison Company right of way
Building

Bradford

Below Subgrade

Below Top of berm
Company

Commerce (Way Extension)
Detention Basin

East

East End of Seam

East Central Hide Pile
Extension

Hubbardston

Middle

North

Plymouth

Presidential (Way Extension)
Revere

South
South End of Seam
Subgrade

Stock (yard)

Under Ground Tank
Utility

West

with

West End of Seam
Wilmington

Woburn

Gravel Borrow (Subbase)
Liquid Limit

Optimum Moisture Content
Non-Plastic

Pounds per Cubic Foot
Plastic Limit

Pounds per Square Inch
Processed

Screened

Sand

Site Soil

(Bardon) Trimount

ROUX ASSOCIATES, INC. 10f1

IP5119401M D6 100/T3
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REFERENCE PLANS:

. REGIONAL TRANSPORTATION CENTER= WOBURN, MASSACHUSETTS™
ALTERNATE COVER DESIGN— ISSUED FOR EPA/DEP APPROVAL, DATE
ISSUED: MAY 15, 1995 LATEST ISSUE: JULY 26, 1996, BY VANASSE
HANGEN BRUSTLIN, INC., WATERTOWN, WA

“INDUSTRIAL-PLEX SITE — WOBURN, MASSACHUSETTS — 100%
DESIGN N PEPORT PART ||~ REVEDIAL WOPC 1OR SO STOMENTS ND
A= 7 OF 8% PREPARED BY GOLDER ASSOCIATES, WT. LAUREL,
W Va2 1855,

“SUBDIVISION PLAN OF LAND — IN ~ WOBLRN — MASSACHUSETTS
Z"PREPARED FOP: NATIONAL DEVELOPMENT OF NEW ENGLAND.", SCALE
17=120’, DATED JULY {5, 1997 BY VANASSE HAGEN BRUSTLIN, INC.
(RECORDED IN MRDSD AS FLAN NO. 1191 OF 1997,

“SUBDIVISION PLAN OF LAND. URN ~ PERFORED &Y
e

1°=300°, CERT,

CORDED 4
NOTS12-7 ON UNULRY 18, 2000/ 4T SOUTH REGISTRY DSTRICT OF
MIDDLESEX COUN

4 “INDEX PLAN OF — LAND COURT SUBDIVISION — IN — v
MA™ PREPARED FOR THE NORTHEAST REGIONAL TRANSPORTATION CENTER.
BY MASSACHUSETTS PORT AUTHORITY, DATED OCTOBER 21, 1996,
SHEETS 1-6.  LGC 7312.

THE COUMONEALTH OF WASSACHUSKTTS - DEPARTIENT OF
Hicmars = PLA 4nD PRor - ROUTE 1293 WTERGHANGE = N
THE GITY OF = T diesey

107, SN 1mde" FREPANED 81 e, WG, FROJEGT No. 075510,

LIHE COMMONWEALTH OF MASSACHUSETTS. - PLA
CouniTY ~ ALTERED AND LD
QUT A5 A STATE HIGANAY ~ 3 THE. DEPARTUENT OF MIGWAYS SCALE
17 = 40° DATED MAY 21, 1997, ON FILE AT THE COMMONWEALTA OF
MASSACHUSETTS, DEPARTMENT GF HIGHWAYS AS LAYOUT NO. 7376,

T FILE NO. 072510,
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INDUSTRI-PLEX SITE
OU-1 COVER CERTIFICATION REPORT
LOCUS OF TAX MAP LOT 10-1-17 (AKA LOT IC-25)
N/F CITY OF WOBURN

RECORD DRAWINGS

WOBURN MASSACHUSETTS S
AUGUST 8, 2000

" -

/,—«

3
MASSACHUSETTS BAY
TRANSPORTATION AUTHORITY

i

TEITIEIT

LEGEND,
BouARY UNE

SURVEY CoNTROL UNE

CLASS A LAND
WAY CONTAIN CONTAMINATED GROUNDWATER

Ao
P STE LT
N s INE
X AP PARCEL N

CLASS 8 LAND
VA CONTAN CONTAMINATED. GROLNDWATER 4t
UAT CONTAN CONTANNATED SOIS. MO

WAS REQUIRED WITHIN CLASS 8

SURVEY CoNTROL FORT o

CLASS € LAND
WAY CONTAIN CONTAMINATED GROUNDWATER,
AND GONTAINS CONTANINATED SOIL AND COVER.

§§§§

S

237
=

&

TEITIIT

CLASS D LAND
WAY CONTAIN CONTAMINATED GROUNDWATER,
AND_CONTAINS CONTAMINANTED SOIL AND COVER.
CLASS D ALSO CONTAINS FOUR ANIMAL HIDE PILES.

BEECONE

Ul oF SnE parceL

NOTES:

i, THE OWNER OF RECORD FOR LOT 0=1=17 IS (NOW OR FORMERLY) THE CITY
OF WOBUPN - CITY HALL, — 0 COMMON ST. WOBUN, MASSACHUSETTS 01801.
DEED REFFRENCE T0 PARCEL IS BOOK 27845 PAGE 284 DATED OCTOBER 25,
1997 (RECORDED LAND) FILED IN THE SOUTH REGISTRY DISTRICT OF MIDDLESEX

ELEVATION RECORDS TABULATED ON THESE DRAWINGS WERE COMPILED FROM

HE_PRECISIO) ED BY THE PROUEC
PRECISION IS NOT IPLIED BY THE TABULATION. COVER DEPTHS ARE GIVEN N
DECINAL INCHES AND CALCULATED BY WULTIPLYING THE ELEVATION DIFFEPENCES
GIVEN N DECIMAL FEET BY 12,

3, INFORVATION CONTANED MEREN IS THE RESULT OF AN ON-SITE LD
SURver PEFFORMED. B NERIDIAN LAND SERVIGES, INC. OURNG THE FERIOD OF
SEPTEMBER, 1993 THROUGH JANUARY,

4. IN GENERAL, PLAN GRAPHICS SUCH AS BUILDINGS, WALKWAYS, CONCRETE

N 2. CTUE LATTER ENTIONED DETAIL Wil 3% FEFERENGED ON TAE FLAN WITAN
THE APPROPRITE AREAS.

T CONSTRUCTION SURVEY CONTROL NETWORK USED BY MERIDAN LAND
ViCES, s Deivip ETRELY EXISTING SITE CONTROL POINTS
BROVIDED 87 00LER 4 NG, 45, SHOWN, OV REFERENGE
PN LD SHEeT G5 D REFRENGE PLAN' 21 SHERTS 1121k THRY 1110,

&, THE COORDNATES AND ELEVATIONS OF THE CXSTNG SITz CONTROL PONTS

UL SUBESON

PROFESSIDNAL LAKD SURETDR

ARE B4SED GRID COORDINATE

Awericar DATUM OF 1527) AND NOVD-23 (e NATONAL seoneTic erion.
DATUM OF 1929), AS STATED IN THE REFERENCE PLAN 2 NOI
SUBSEOUENTLY JERIFED Y THIS OFFICE Vik G55 (GLOL POSITIONNG) I 2001,

7. A BOUNDARY “TIE IN" SURVEY WAS PERFORMED BY MERIDIAN LAND SERVICES,

ING. PROPERTY LINES SHOWN HEREON WERE COMPILED AND MATHEWATICALLY

COMPUTED, PROM LAND COURT CASE NOMBER 7312, THESE COUPUTED. PLANS WERE
T* TO THE PROJECT COORDINATE SYSTEM USING NUMEROUS

MONIMENTS, SEE. REFERINGE. FLAN 43 FOR BOUNDARY NS FarTAG

8. LAND CLASSIFICATION LINES SHOWN HEREON WERE TAKEN FROM REFERENCE
PLAN 2.

9, ADDUTIONAL SITE-WIDE INFORMATION CAN BE FOUND I THE WASTER COVER
CERTIFICATION REPORT, INCLUDING, MASTER RECORD DRA

CERTFICATION:

THE UNDERSIONED, A DULY REGISTERED PROFESSIONAL LAND SURVEYOR UNDER
COMNONWEALTH o ACHUSETTS, bl
THE NFORMATION. on THESE. RECD ULt
RVEY WOrK PERTORWED I CONFORMANGE WITH THE GODE O MASSACHUSETTS
REGULATIONS 250, SECTION 6.03.

T PROFESSIONAL LAND SURVEYOR  DATE

GRAPHIC SCALE

PROFESSDIAL DNGHEER

Environmental Consulting
& Management

il ouX]
ROUX ASSOCIATES, INC.

MERIDIAN

SR T A ey

Lomd Sorvices, Inc

Streat
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5036680880 + FAX 503-668-1139
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September 30, 2008

City of Woburn

(property owner of Lot 5-C Commerce Way, Woburn, MA (Tax Map 10 1-17))
c/o William C. Campbell, Ofﬁce of the City Clerk

10 Common Street :

Woburn, MA 01801

Re: Industri-plex Superfund Site, Operable Unit 1: Final Property-Specific Cover Certification
Report for Lot 5-C Commerce Way, Woburn, MA (Tax Map 10-1- 17)

Dear Clty of Woburn

Pl_ease find attached the property-specific final Cover Certification Report (CCR) for the City of
Woburn’s property located at Lot 5-C Commerce Way, Woburn, MA (Tax Map 10-1-17). This
CCR documents the completion of a portion of the Remedial Action for soil, sediments, and air
at the Industri-Plex Superfund Site, Operable Unit 1, Woburn, MA, in accordance with approved
100% Design Report, dated April 1992. The Remedial Action implemented on the City’s
property was required by the Consent Decree entered on April 24, 1989 by the United States
District Court for the District of Massachusetts in the matter styled United States v. Stauffer
Chemical Company et al., Civil Action No. 89-0195-MC, and Commonwealith of Massachusetts
v. Stauffer Chemical Company et al., Civil Action No. §9-0196-MC.

The CCR contains detailed full-size Record Drawings illustrating the Remedial Action’
implemented on the City of Woburn’s property, such as the location of Engineered and/or
Equivalent Covers which serve as barriers preventing contact to the underlying Contaminated
Soils. The Record Drawings also iltustrate the location of various land classifications designated
on the property (1.e. Land Class A, B, C and/or D), which represent various conditions and
restrictions. The details contained in the CCR, particularly the Record Drawings, will be useful
towards ensuring the long protectiveness of the remedy and compliance with institutional
controls (i.e. Grant of Environmental Restriction).

In addition to the CCR, the City of Woburn 1s also being provided:
1) a set of half-size Record Drawings; and

2) a compact disc containing electronic versions of the CCR, as well as electronic CAD
files of the Record Drawings.



The half-size drawings will be useful towards the City of Wobum'’s periodic inspection of the

- remedial action implemented on the property, as well as any consideration the City may have |
towards implementing future intrusive work on the property that may affect the remedial action.
If the City elecis to alter the remedial action on the property (e.g. Engineered or Equivalent
Covers), then it will be required to prepare As Built Records. The As Built Records are
engineering drawings and other records depicting the location and details of remedial action

~ alterations, and Clean Corridors, as constructed on the property. EPA expects the As Built
Records to include engineering drawings which are similar in detail and quality as the Record
Drawings. The electronic CAD files provided in the attached compact disc can be utilized by the
City of Woburn and/or their designated surveyor to effectively and efficiently alter the Record
Drawings and prepare adequate As Built Records.

Please maintain the CCR at the City so that any interested departments (¢.g. DPW, City
Engineer, Assessor, etc.,) may be able to access and review the report and Record Drawings.
This will provided a greater understanding of the remedial action implemented at the property.
A copy of the CCR including half-size Record Drawings will also be provided directly to the
City of Woburn s DPW and City Engineer.

The next steps in the superfund process for this property will be the inauguration and recording
of the Grant of Environmental Restrictions (Grant). A package will be sent to you regarding the
inauguration requirements for the property.

_If you should have any questions regarding this letter, please contact me at (617) 918-1323. -

G T

Remedial Project Manager
- Office Site Remediation and Restoration

Sincerely,

ce: Bob Cianciarulo, EPA (letter)
David Peterson, EPA (letter)
Jennifer McWeeney, MassDEP
Andy Cohen, MassDEP (letter)
Tim Cosgrave, ISRT Coordinator (letter)
Carol Dickerson, SMC (letter)
Randy Cooper, Monsanto (letter)
Neil Thurber, M&E (letter)
Mayor Thomas McLaughlin, Woburn (letter)
Jay Corey, Woburn (CCR and %% size drawings)
Thomas Quinn, Wobum (CCR and ¥ size drawings)
Andrew Creer, Wobumn (letter)
Mark Reich, Kopelman & Paige (letier)
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CENERAT TABLE COF CONTENTE (continuad)

DIVISTON 2 - STTEWORK SPECITICATIONS

2

SECTIC

|

02GL0 - S:psurface Conditicns

02969 - Decommissioning of Utilities
and Structures

0207C¢ - ¥onltoring Well, Gas Vent, and
Plezoneter Decommlissioning

C2109 - Site Preparation

02120 - Clearing and Grukbing

02125 - Temporary and Permansnt Erosion
and Sedimentation Control

02180 - Shoring and Bracing

02220 - Excavation

02221 - Drilling and Blasting

02272 ~ Dredging

02223 ~ Backfill and Fiil

02233 - Bubangular Stone

02242 -~ Impermeapie and Permeable Cover Fill

02243 - Wetland Sediment Remediation Cover

02244 - Stream Sediment Remediation Cover

02374 - sStone Rip-Rap

Gz275 - Gabions

02575 -~ Removing and Replecing Pavement

02585 ~ Gectextile

C2588 - Geocomposite

02595 - Geogrid

02800 - kReinforced Concrete Culvert Pipe
and Cleaning Exlsting Culverts

02607 - NManholas

02720 - Water Malns

02821 - Chain Link Fences and Gates

02936 - Seeding

02837 - Wetland Mitigation

DIVISION 3 — CONCRETE SPECZFICATIONS

SECTION

03100 - Concrete Formwork
03200 = Concrete Reinforcenment
03300C - Cazt-In~Place Concrete

TOC-2
May 1995
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SECTION 00200

EEQUZRED THFORMATTION

Orwarization of Pronoszl

The information in Contractor's propeosal shall be presented
n the mame order and seguence as 15 set forth in Lthig
regcuest, and in a clear, Cconcise Nanner.

21l cortractors must werify that they have accepted +the
reguirenente, sSchedules, and penalties of the sttached
Consent Decres, and attachments to the Consant Decree, az
part of their responsikilicties and costs, and as an integral
part of this higd reguest.

211 contraczors must verifv they heve visited ard inspectod
the Sites and gre fewilisr with owursrernt Site conditions. A11
contracters must verrfy that they were glven the opportunity
o examine samples of Tndustri~Flex Site waste materials
avalleble at the Industri-Plex Site, woburn, Masszchusetts,

The Contractor shall guarantee that his work, eguipment,
personnel, etc. meet reguirements cf the Record of Decision,
Consent Decrees, 3Scope cf Work, and Schedules and Work Plans
developed in accordance with these documents, Contractor
ghall reimburse the Incdustri-Plewx Site Remedial Trust for
fines or gtipulated penalties, if any, that are imposed as a
resalt of the Contractecr's work or performance.

Cerneral

o Provide a preliminary Health and Safety Plan specific
te the work and the Site. :

o Provide an outlire of Remedial Astion Work Plan which
shall outline those elements reguireé by the Congsent
Decree and. the Ceontracicr's Fresion and Bedimentation

Control Plan.

ocz2co-1

Mey 1093
00 \preject' 93361 42w tegpectipoc D02 doe



Waste Excavation and Staging

o Provide preliminery plan drawing to scale showilng
equipnent and Ffacilities lavout.

o) Describe plans Cor preparing andéd securing the Site for
oeCuUpansy .
o Describe plans fer decontamination (if necessary} of

Site debris and rubble ({foundaztions, trash, etc.) and
on-Site or off-Site transport/dispcsal of same.

o] Deseribs plans for eXcavating and transporting surface
contamination.

o] Dezcriba proposed methods for control of odar.

o) Describe plans for moving materizl across the Site in a
manner +that will not cause traffic tie-ups and will
comply with all government safety regulrements.

=} Describe plans for removal and staging of off-Site
contamination, if any.

Describe plans for work performance during inclement
weather inecluding excavation activities.

o Describe plans to prevent spread of contaminants during
high winds, heavy rainfall, flocds, and other
accurrances. Algo discuss strategy for protection of
Site facilities from storm damage.

o Describe plans for preventing silt and sediment from
entering any watercourse if sgoll erosion cannot be

prevented.

-

o Prepare outline or conceptual plan for overall soil
erozion conitrol mneasures.

Waste Water Collection, Treatwent & Dicposal

o Descrike plans and facilities feor collecting, storing
and treating rain and contaminated water during both
construction and normal operations.

00200~2

May 1995
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o Describe plancs for ccllecting, storing and treating of
contaminated groundwater.

o Describe piang for collecting, storing, and treating of
contaminated wash water used in steam cleaning debris,
rebar, and other waste material to be removed off-Site.

Wetlznds Remediation

O Describe the metheds, eguipment, logistics of waste
handling and control metheds during pericds of
inclement wzather.

Eite Clcoure

o} Describe plans for drstalling *the permsazble and
impermeszbhle covers.

Industrial Hvgiene and Iaboratory

o Describe plans for FandXirg industrial hygiens
raguiremnsnts, i.e., Tevel af protection,

Cecontaminaticn cof workser c¢lcthing and eguipment, on-
Site Zacilities provided, etc.

o) Tdentify the major laboratory eguipnent contained in
the on-8ite laboratory and its capabilities. Provide
copies of laboratory certificetions, zs appropriate.

o] Describe any off-5ite enalyses. to be periormed and
identify *the laboratory and its gapabilities. Prowvide
copies of lahcoratory certifications, as appropriate.

) Discuss relationship of analytical program %o Site
operaticn and management strategy, i.e. critical
anelvtical contrels, sample turn arocund time, etc.

o Provide written certification +that +the proposed
laboretery can achieve detection imits required for
the specific compcunds and lons identified in the Site
Monitoring Plan.

‘ 002003
Moy 1995
001 'project¥33-6142\wie specsisac (0200 dos



Staffing

Describe Site stalflfing requirements (civil, operztions,
naintenance, laboratory, sesurity, supervision) .
Describe operating staff level per shkift,

Describe Site oparating stratagy for receliving
warehouse, record kReeping, health and safety
monitering, fire protection and other infrastructure
elements st a well managed =ite.

Provide a Project OCrganization Plan describing the
management and coordination aspects of the project,
including a description of chain of command, lines of
responsibility and authoricy, point of contact for the
Trust fleld and administrative representatives, and
person(s) who have authority to subrit and cartify shop
drawings for the Contractor.

Informaticon

Provide cost data/bases in the forma:t described in the
attached BID FCRMAT section.

Schedule

a

fn accordance with schedule reguirements of Consent
Decree, provide a tentative nilestone schedule for
procuramant, construction, stari-up operation, and site

clogure.,

Cther Information

o

Subkmit a graphic and tabular preojection of ecash flow
(i.e. your involces toc the Industri-Plex Site Remedial

Trust) vs. time, and milestone.

EBidder Data

May 1695

Provide the following:
Corporate name and address.

Mziling address and name of one person, respective
pogition and telephone number to contact asg

002004

GOD\projeet933-61 42\ wicspecs\aca 00200, do



May 1908

reprezertative of the Diddéer. Incinde Telex and
facsimile transfor nanbers, if available.

Bidder =shall describe whazt fornm of entity it is
fi.e. gecorporation, partnership, Jelnt venture,
sole owner, cther) and shall l1list all partners,
joint venturers.

Szate and date of incorporation.
Corporate organtizaticn chart.
Provide current 10-K report and 10-D repoart for last

fiscal gquarters &8 Ffiled with the Securities and
ETuchange Commisazlon.

Identify 21l subcontractors, daezcribe their
reletionship to the bidder arnd describe which mortions
of the work would be subcontracted. Inzlude

gualification data for the subcontracters if such heas
not been provided earlier.

Provide organization  chart for  the Contractor/
suboontractor relationshiys.

Provide certification that contractor is licensed to
perforn work in the 5tate of Massachusetts.

disclosure of any and all environmentzl or

Provide =

safety wiclations and/cr convictions within the past
five yesrs up to the presentations of the 3id
Documents.

END OF SECYTTON

00200-5
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INDUSTRI-PLEXY REM=DIAL TRUST
WOBURN, MASSACHUSBETTS
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INDUSTRI-PLEX, REMEDIAL TRUST
WORBURN, MASSACHUSETTS
BID FORM

SipTEMEL o DESCRIPTIO
"""" Coashucs Grealed Welland olitie!.
fd aupply & installation 38-nch RCE,
Supply, pace & campact clean cfste il & 4-
ingh sye- of afsits topsall for Graated

|-5& VWellands Bamy,

Canatrug! Reviatization Areas alang
remadiated stream and channol oanks per

GRS

.7 Sheat 4.7, : o - -
Eacawate Craatsd Welland ko cower sibgracy e e
-8 |esavabong,

Excavate dramago channeis in Atlantic Ave.
I-10 Cialmwary. and Wst Branch of Aberjona River.

12 Zionefruct cap n Greated Wetisndsg oo,
K Site Preparaiion Unduveloped Aress - K
K-4 Sevagatate Cover Area ) ;
T g, plave and compast fll beiow cover
K-8 aubgrada. _l
K-8 1Copstruc: permeacte cover

TOTALS,

Page 2 of &
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SECTION 00860

LIST OF DRAVWINGS

Tiile

Trdusts-Picx Siie Landawners

Tizisting Develepment

Tixisting Uriltaes

Txisting Utilitics

Fxisting Utilities

Faisting Utitities

Ahundoned Facilitiss Above Grads

Akandened Facilities Below Grade

W erlands

(Geotzchnica’ Imvestipation P Tasks 5-2 and 5-4
Geotechnizal Crosz Sections (Existing) Fast and West Hide Plies
Fecharge Basin

Exsting Topogrephy

Extent of Arsenie, Toad, Anc Chromium A* Or Abave Aciion Levels
Cover Typus

Cover Equivalents

Structurs Deconmizsioning Plan

Ioaitormg Wil Decomrmissioning Plav

Cover Gradmg Plan

Foermesble Cover South Hide Tile Cross-Sections
Permealble Cover bast-Central Hide Pile Cross-Secticns
Fermeabie Cover East-Central Hids Pile Cross-Sactions
Permeabie Cover Eust-Central Flids Pile Cross-Sactions
Parmushile Cover West Hide Pile Cross-Sections
Permcabic Cover West Hide Piie Crozs-Sections

Prafile N-IW'

Profile O-OF

Profile P-P'

Profile Q-0Q'

Profile R-R

Profile 5-5'

Utility Corridor Profile

Surface Watsr Dramnage Plan

{Consolidatior. Area Closure Plan

Permeable Cover Dietails

Fermceable Cover Details

Permesblz Cover Detalls

Permeabls Cover Details

Permeanble Cover Details

Fas: Hide Pile mpermeable Cover Plan

Impermeable Cover East Hide Pile Cross Sectons
Impermezble Cover East Hide Pile Cross Sectione
Impermeaable Cover Ezst Hide Pile Cross Sections
Impermeable Cover Eest Hide Pile Droinage Channel Profils
Impermeable Cover East Hide Pile Drainage Channel Profile
Irnpermeable Cover East Fide Pile Details
Impermeable Cover East Flide Pile Details
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Sheex No,
12-9
13-1
3-2

13-3
13-4
13-5
*]3-6
*13.7
*13-R
*13-9
*13-10
*13-11
*13-12
*13-13
*13-14
*13-15
*13-16
i4-1
¥4-2
14-3
14-4
14-5
14-6

" %147
*¥15-1
¥15-2
15-3
*16-1

*16-2
*15-2
*1g-4

*16-3
*16-€

Title

Impenreable Cover East Hide Pile Details

Straam and Wetland Scdiments Remediation

Stream Sediment Remediation Details

Stream Sediment Remesdiation Details

Wetland Ssdiments Remeodiation Dheails

Stormwater Managzrent Details

Stormwater Management Details

Starmwater Management Details

Site Plan for PX Realty

Misceilaneous Details for PX Realty

Miscellanecus Details for PX Really

Siic Plan for Dagata

Miscellaneous Details

Dstails for Underground Storage Svstem

Sile Plan for Pebeo Company

Storm Water Managsment Details

Miscellaneous Details

Wetland 1C Revitalization ~ Plan View

Wotland 1C Revitalization - Cross-Sections

Wetland 1C Revitalization - Cross-Sections

Compensatory Wetlands Plan View

Compensatory Wetlands Cross Scotions

Wetland 3A Restoration Plan View and Cross Section

Standard Stream Bank Revitalization

East Flide Pits Gas Collection System Piping Plan

Gas Collestion Piping Details

Gas Liste Location Plan

East Hide Pile Gas Treatment System Procesy and Inscrumentation
Diagram Legend T

Fast Hide Pile Gas Treatment System Procuess and Instrumentstion
Diagram Lagend I

Eas: Hide Pilz Gas Treatment System Process and Instrumentation
Driagram

East Hide Pile Gas Treatment System Plan, Saction and Detail

Ezst Hide Pile Gas Treatment System Electrical

East Hide Pile Gas Treatment Swstem Structurzl Foundation Plan,
Section and Detail

*  Signifies drawings are ot part of this work to complete.

Wiay 1925
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EECTION DLOLZO

SCMMARY O RIMEDTIAL WORIL

1.01

1.02

May 1995

SCCFE OF WORE

a. Renediation of the Industri-Plsx  Site shall be
perxformed in accordanse with the reguiremente of the
Consent Decree and all applicekle federsl, state and
local laws and regulations. Previcus studies at the
Zite are Jisted in Part 1.04 of this Secticn. Thesse
and additional pertinent Site docunents are
avallaple for review at the Trust's Site office acs
discussed herein (see paragradh  1.04  of  this

Saction).

b, Draw'ngs are listed in Technical Specifizaticn
Sechiorn COBDO. This project represents the
continuation i remedlatlior activitias undertaken Ly
the Trust. The drawings are coded to represent

arsas whero remediation is coxplete.

The rzquired constructiorn schedule Is January 1, 1355
—o Decembper 31, 1935, The aczual length of the
Contract time shall be defined in the Conzract based on
The Bidéer's proposed construction schedule as approved
Ly the Trustee Represertative. That Contract schedule
must indicate completicn within the reguired ConTtract
Time. -

WCRH PERFOEMED TNDEER SEEARATHE COWTREACTE

The Trust may issue concurrent and Independent
contracts =To obthers to perform Qualit ogsurance
testing, to perform perimeter monitoring for odors and
alr polliutants, tc check as-bullt lines and grades, to
provide and install vegetation cof wetland areas, and
for otzher work as may be devrmed necessery by the Trust.
The Contractor shall coordinate their efferts with the
cther ccniractors, allow for mutuel azceeszs to the work
zreas, and proteci-in-place any work ir progress. The
Contractor shall consider these concurrent activities
when preparing thelr Bid and nc clalrs for additional
compensation will be henored as o result ef  an
inability to coordinate cr communicate with the other
contractors, or delays caused to the Contractor by
other gontractors.

0101cC-1



1.04 PREVIQUS REPORTS AND STUDIES

The following resports and studies will be meade
available for inspection by the prospective Bidders at
the Trust offices in Wabura, MA:

Ecology &nd Envircament Inc., 1980: Monitering of Metal
Content in 2Zirborne Farticulate, Field Investigations
of ITncontrolled Eazardous Waste Sites, FIT Project,
Task Report to the Environmental Protection Agencoy,
Centract No. 62-01-6056, May 13,1830,

Ecology and Envircnment Inc., 1581: Amendment to the Nortl
Woburn, Massachusetts Monitoring of Metal Content in
Airborne Partigulate, Field Investigations of
Uncentrolled Hazardous Waste Sites, FIT Project, Task
Report to the Environmental Protsction Agency, Contract

o, 68~D1-600H6, May 13,1581,

Colder Assoclates Ing., 1992, 100% Design Report, Fart I,
Industri-Plex Sits, Woburn, Massachusetts, April 1592,
including dddenda 1,2, and 3.

Goldar Asscciates Ino. 1990a. Preiliminarv Deglicn Work
Plan, Industri-Plex Site, Woburn, MA, Julv.

Golder Asscciates Inc. 1850b. Proeiiminarvy Design Repo-t
(30% Desion), Industri-Plex Site, wWoburn, MA, January.

Golder Associates Inc. 1991z, Preliminzry Design

Supplement Report, (30% Desicn) Pesnenge to Comments
(2 Volumes), Industri-rlex Site, Woburn, MA , February.

Golder Asscciates Inc., 1%91b Preliminary Design Supnlenment
(2 Volumes), Industri-Plex G&Gite, Woburn, M2

Beport,
February.

Goclder Associates Inc., 1%9%1c. 60% Design Report, (9
volumes), Industri-Plex Site, Woburn, MA, April.

Golder Associates Inc.,, 1991d. 50% D=sign Report Responses
to Comments, Industri-Plex Site, Woburn, Ma , July.

Golder Associates Inc., 1%%91e. 98% Design  Raport. (6
Volumes), Industri-Plex Site, Woburn, MA, August.

Golder Assoclates Inc., 1891fF. 55% Desgsign Peport Response
£g Comments, Industri-Plex Site, Woburn, MA, Kovember.

Golder Assoclates Inc., 1991g. 100% Design Report, Part T,
- (8 Volumes), Industri-Plex Site, Woburn, MA, December.

Golder Assoclates, 1991, 2Aguifer Pumping Test, Industri-Plex
Site, Woburn, Massachusetts, January 1991.

0l010~-2
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Golder Amsociates Inc., 1851, ISET=-P2I-35, Pre-Desian
Investigation, Task A-1, PBaseline 2ir Survey, Interiq
Firal TReport, Industri-Plew Site, Wcebhurn, Ma, May,

1091,

Golder Assgocliates inc., 1%91, TERT-POT-35, FPre~Desion
Investigation, Site Monitoring Plern, Interim Finai
Leonort, Ipdustri-Plex Site, Wolurn, ME, Apri, 19%1.

Golder ERosccoistes  Inc., 1@91, ISRT-FDI-2Z2, Pre—-Desion
Investigation, Task &W-3, Groundweter Traztabhilitr,
Interim Final Report, Industri-Flex Site, Wokurn, ML,
Zpril, 18%1.

Golder Aszsnciztes Inc., 1891, ISRT-FPDI~-Z1, Pre-De=ign
Investigation, Task SW-2 ., Surface Wetery Tres=takilizTy,
Interim Flnel Repori, Indugtri-Plew Site, Weburn, MZ,
Epril, :oul.

Golder Lasociates  Inc., 1891, ISET-FDI~Z0, Pre-Dhasi
Irnvestigetiorn, Anglviical Iaboratory Reports, Industx?
Pisw Site, Woburn, MA, Ap=il, 19321.

I

Golider Associstes Ings., 16801, ISRT-DESIGN-&, £0% Desion
Report, Industri-Plex Site, Weourn, A, (59 Veolumes),
April, 1951,

Golder Ahssociztezz  Inc., 1S9, ZERT-PLI-25, Pre-Tesign
Investigaticon. Task SW-2, Surface Weheyr Treszabilitv,

Interim Eepeorc, Industri-Plex  Site, Wolburn, MA,
February, 1Bol.

sociates Inc., 19¢1, ISRT-PDI-36, Supplemenital Pre-—

Sulder R=
Cegign Investigetion of the Arsenic Pit and Chnronium
Lagoong, Industri-Plex Site, Woburn, Mi, July 1i82l.

Golder Lsscciatez  Inc., 1993, TERT-FDI-Z5, Pre-Desicgn
Investigation, Task GW-3, Groundweter Trsatsgkility,

nterim Report He.?, Industri-Pley Site, Woburn, MA,
Janaery, 1381.

Colder ARescciatez  Inc., 1981, IsRT-PDI-25, Ire-Degzian
Investigation, Task £-1, Fxtent of Hersrdous Substantses
in_ Scils, Supplementel Report, Incustri-Tlex Site,
Wobkurm, ¥A, January, 1991.

Golder  Assccistes  Inc., 1953, ISRT-PDI~-24, Fre~Decign
Irvestigetion, Task SW-2. Plume Telineaticn, Interim
Final Report, Indugtri-Plewx Site, Woburn, M2z, (2
Volumes), January, 1591,

Golder Associates Inc., 1590, ISRT-PDI-202, Pre-Design
Investigation, Tesk GW-3, Groundwater Trestsfbilitwy,
Supplementary Work Plan, Industri-Plew &Site, Wcburn,
¥2, Hovember, X850.
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Golder Assocliates Ine., 1980, ISRT-PDI~19, Pre-Nasign
Investigation, Task A=2, Gas Trezfability, Interin
Final Report, Industri-Plex Site, Woburn, MR, October,

19390,
Golder Associates Incg., 1890, ISET-PDI-13, Pre-Desi:sn
Investicgation, Tagk CW-3. CGroundwater Treatability,

Interim Repordt No.2, Industri-Plew Site, Woburn, Ma,
Gotober, 19%0.

Golder Associates ZInc.,, 3%20, ISRT-DESIGN-3, Preliminary
NDegsiogn Report (30% Degiand, Industri-Pley Site, Woburn,

M2, October, 1%90.

Golder Associates Inc. . ig9n, ISET-P0DI-17, Pre—Degign
Investigation, Task S-4, Foundation Data, Interim Final
Report, Industri-Plex Site, Woburn, MA, Sapiember,

1920,
Golder Associates Inc., 1950, ISRT-PDI-156, Pre-Degign
Investigation, Task SW—-1, Exteant of Hazardoug

Substances dn Wetlands apd Surface Waler Sediments,
Interim Pinal Report, Industri-Plexy 3ite, Woburn, M3,
(2 Voelumes) Beptember, 15%50.

Goldar Associates Inc., 1990, ISRT=-PDI=15, Pre=Do=icn
Investigation, Tagk §=2, Stahiiivty of Hide Pileg,

Interin Finsl Report, Industri-Piey Site, Woburn, M3,
September, 19%0.

Golder LRassociates Inc., 1930, IZRT-P0I~14, Pre-Design
Investigetion, Task 8-1, Extaent of Harardous Substances
in 8s0ils, Interim Final Repor®, Tniustri-Plex Site,
Woburn, MA, (2 Volumes) September, 1990.

Golder &ssoclates Inc., 1990, ISRT-PDI-13, Pre-Degion
Tnvastigation, Task $§-3  Tdentify Sources of Cap
Materizals, ZInterim Final Report, Industri-Plex Site,

Wobtrn, MA, September, 19%0.

Golder Assoclates Inc., 1950, ISRT-PDI~11, Pre-Design
Investigation, Task SW-1, Extent of Eazardous
Subsgtances in Wetlands and Surface Water Sediments
Interim Report, Industri-Plex Site, Woburn, M2,
September 19%0.

Golder Associates Inc., 1950, ISRT-PDI-10, Pre-Desicn
Investication, Task GW-1, Plume Delineation, Phssa T

Interim Report. Indugtri-Plew 8Site, Woburn, Ma,

Septembear 1330,
Golder Assoaciates  Inc., 1930, ISRT-PRI-5, Pre-Desion

Investication, Task 8-1, Hazardous Substances in Soils,

01016-42
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Interim_¥ercort, Tndustri-Plew Site, Wopkburn, Mz, Juns

189G,

Golder  Assoclimtes Inc., 1990, ISRT-POI~3, Pre-Decign

Investigetion, Task GW-3, Grouncwater Trestazpbilizy,
Interim ERewort Neo.l, Incustri-Plewx Site, Woburn, Mz,

June 1BHO,

Goider  Associmtes Iinc., 1850, ISRT-PII-2, Pre-Desion
Tnveotigetioa, Task 8-3,  Tdewtify Sources of Cap
Materisls, Trterdinm Report, Industri-Plex Site, Wokurn,
Ma, March 1390,

Industri-2lox Site Remedial Trust, 18%2. Letter from D .M.
Lignt to Jegeph N. DeCcla (UEEP2) and Jay Naparstek
(MDZEP) dated April 3, 1822.

Eoux Azsccliates, Inc., and others, 18%1, ISRT-GSIP-2, Phass
I Remedial TInvestigation. Grounc~Water/Surface-Watex
Investigation Plan, Zinal Reporz (5 Volumesz), prepared
fcr the Industri-Pleyxy Site Remadial Trust, Mav, 1991,

Stauffer Chenical Company, 1585, Woeburn Frnvironmental
Studies, Phase IT Report, Volurwe 2, Feas'bility Study,
april, 1988,

Stavfler Chemical Company, 1384, Woburn  FEnvironmental
Etudies, Ehase TT RepcrD, Yolume LR Femedial
Investigaticn, ARugust, 21984,

Stauffer Chezical Company, 1983, Woburn  Environmental
Studies, Phase T Eeport, Envircnmental Assessment,

Epril 1983, '

U.5. Envirsmnmental Protectlion  Zgency, (JEZPAG, 1589a,
Industri-Flex Site Consent Degree, (Remed’al
Design/Actior Plan as AZppendix I) Civil action Nos. 85—
0135-MC and 85-01%6-MT, April, 19E&9.

U.5. Environmental Protection Agency, {USEFPA), 1986a, Record
of Decision, Zndustri-Plex Site, Woburn, MA, {(includes
Sumrmary of Remedial 2lternatives Selsction) September,
1984,

U.5. Envircnmental Frotection Z2Zgency, 1985, Record of
Degcigion, Industri-Plew Site, Woburn, MR, Septenber.

T.S. Environmental Protection Agency, 1983. ITndustri-Pley
Site Conszert Decree, Civil AcTion No. E9%-01l&6-M(,

April.

U.S. EZnvironmental Frotecticn Agency, 19%1la. Letter from
Panla Fitzsimmons to Warren Smull (ISRT) dated June 27,

1951,
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Ervironmental Protection Agency, 1¢9:b. Letter from
Paula Fitzsimmons to Warren Smull {ISRT) dated June 9,

1851,

P BLD FORM

This section describes the Scope of Work for each iten
shown ir the Eid Form. All Work shall be perfcrmed in
strict accordansze with the Contractor's Health and
Soafety Flan.

Estimated gquantities are provided for use by the
Trustee in comparing bids. Biddaer shall evaluate the
estimated guantities and identify any kid ditems in
which the estimated gquantitiss do not accurately
reflect the remaining work and shzall identify
additional quantities and/or pay items and their
associated costs as necessary to complete the work.
Bidder's schedule shall be based upon bidder's quantity
estimate. The Trustee reserves the right to alter the
guantities of Work to be performed or to extend or
shorten the improvements at any time when and as found
necessary, and the Contractor shall perform the Work ag
altered, increased or decrsasad. Payment for such
ingreased or decreased guantity will be made in
acoordanca with +he Contrast. No allowance will be
made for any change in anticipated proZits nor shall
such changes be considered =zs walving or invalidating
any conditicns or provisions of the Contract. .

Bidder shall estimzte costs based on laboar staffing and
equipment as required to meet Contract schedule {work

completed by December 31, 1995).

a. Contract Items - Bid Form A

(1} Item Wo. A-1 - Mohilization and Demcbilization

The cost for this item shall include the
direct cost for labor, +transportation of
equipment, project start-up, project shut-
down, for the duration of the construstion
effort.

Payment at the Contract price shall constitute
full compensation for, but shall not be
limited to mokilizing all labor, materials,
and eguipment Tnecessary to perform the
regquired work.

Q10105
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el

Ivem No. A=7 - eld Surveving

The cest for . this fter shall include the
direct oost for labor, egquinsment, and incuarred
eypenses as zppropriste, o porfcrm the field
enginecering and surveying regquired Ta ensure
the deszign is being constructed in accordance
with the Drawings and Technical
pecificetions.

93]

The oot ghall ingliude, et & minimom, the
feliowing work activities.

3. Initial horizonteal and vertical control
congstruction stakeout survey.

b. Cngolng verificarion of eriginal stakecut
and resetIing grate warks and conitrol
peints as needed,

C. Surveying existing grades and post-
construction grades in all construction
areas Wwaers construsticn  is  contour—
specific.

é. Preparaticn of final record drawings by a
llcensed Massachusetts SUrveyor as
described In the Specificaticns.

2. Surveying pre—-covar ard post-cover grades

in the permeable and Impermezble cover
areas, a5 nesessary.

JTiem No. 2-4 - Project Maznagemsnt

The cost for this item shall include labor,
efuipment ; and incurred expenses z2s
approprlate, to perform the project
management, health and safety nmonitoring,
constraction guality Inspection and support,
as nezded to enmsure the project is constructed
in accordance with the Drawings and Technical
Specifications and to izet The project
deadiine of Decembay 31, 1595,

Costs shall include:

a. Project Manager;

b. Supserirtencent;

o, Support Staff;

d. Health and Safety 0fficer and
Technicians; and,

e. Construction Quality Control Inspectors.

f. 211 scheduling and tracking of eguipmernt,
labor and cozis.

g- Certification by a Massachusetts

Registered prcofessional englineer that the
01010-7
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comnpleted construction complizs with the
100% Design Report.
n. Minor field f£it engineering.

Ttem A-5 Insuranges and Allowances

This item is not measursd for payment, Thisz
item is included din the 4.7% markup of the
cos- of the work. Payment of the 4.7% mark-uap
shall be full compensstion for work includesd
in this item.

. Contractor's General Liabillity Insurance;

and
b. Vehicle Insurances..

b. Contract Ttems = Bid Form B

#{1)

r

(4}

Rid Ttem No. EB=31 — Decomnission/Demolition of
Structures

Thne cost for this item shall include the
direct cost for labor, equipment, , and off-
gite tranasportation and Gisnaosal, as
appropriate, to dezommission and demoliszh the
items which hava not already been
decomnissioned/demclished Iidentified on Sheet
11-5 of the Drawings, 1n accordance with the
Drawings and Technical Specificatiocns..

This item includes exlsting debris piles
scattered through the undeveloped portions of
the s=ite. Consequently, this item includas
sorting these debris piles, crushing ceoncrete,
and removing, transporting, and disposing of
the debris, in accerdance with applicable
regulations. The Contracter shall provide all
supporting documentation for material disposed
off-site.

Rid Ttem No. B-3

NOT USED

BRid Item No. B-3

NOT USED

Bid ITtem No., B=4 = Congtruct Cover on Atlantic
Avenue Assoniates Proparty

The cost fLfor this item shall include the

direct cost for  labor, sguipment, and

materials to construct the remedy on the
tlantic Avenue Associates property.

010108
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(5}

The effcrt for the 2ztlantic Avenue Associstes
oroperty remsdy includes, kput is not limited
+o clearing, excavating and hauling ewisting
materials to the ECHP, procfrelling, placing
and compacting  the above grade perncable

cover, 1in accordanze with the Drawings and
Teohrical Specifications. For this property,

the above grade permeeble cover shall consist
of & o5z. nonwoven gactoyxtile, overiain by oa
1z-incsn thick layer of cover soil znd a 4-Inch
layer of topsoll and its assocliated
transitions, and seeding.

mid Item Ko. B-B — Conctruct Jover on Ganmland
Propexty

The cost Ffer this Item ghall include the
diract cost for labor, eguinment, and

materials tTo construct the remedy on  the
Genglanl property.

The Ganglanl property reredy includes, but is
not imited to clearing, excavating and
hzuling exlsting matsrisls to the ECHP,
proofrclling, placing and compacting the as-
grade permeablse cover in accordance with the
Drawings and Techrnical Specificaticns. For
this property, the at-grade permesztzle cover
shall consist of 6 o2. nonwover: geaZextile,
overlain by a 12-inch Tthick layvsr of cover
gcil and a 4-inck layer of tepsoil and its
assocliated Transitions, and seeding.

Bid Ttem No. BE-& = Eonstruét Cover on Norérasr
EBezlty Trust Property

The cost for this item zhail inciude the
direct cost  fcor labor, sgulpment, and
materials to construct the ra2medy on  the
Nordraer Realty Trust procperty.

The effort for the Nordraer Realty Trust
property remedy includes, but is not Iimited
to cleering, excavating and hauling existing
materizls +to +the ECHP proofrolling, placing
and ccmpacting The at-crade permeable Ccovelr in
accordance with the Drawings and Technical
Epecifications. For this propsrty, the at-
grade permeable cover shall consist of 6 ocz.
nonwoven geotextile, overlain by a 12-inch
thick layver of cover soil and a 4-inch laver
of topseil and lts associzted transitions, ang
seeding.

C101C-3
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(7)

(9)

Bid Item No, B-7 = Concstruct Cover on Atlantic
Avenue Trust Property

The cost for this item shall irnclude the
direct caozt foxr labor, eguipment, and
materlials to complete the construction of the
remedy on the Atlantic Avenue Trust property.

The effort for the 2Atlantic Avenue Trust
property remedy includes, but is not limited
to clearing, excavating and hauling ewisting
materizls %o the ECEP, proofrclling, placing
and compacting the at-grade permeable cover in
accordance with the Drawings and Technical
Specifications. For this property, the at-
grade permeable cover shall cansist of 6 oz,
nonwoven geotextile, overlain by a 12-~inch
thick laver of cover soil and a 4-inch layer
of topsoil and its associated transitions, and
seeding or a 12-inch thick layer of cover soil
cverlain by =a 4-inck thick gravel layer
according to the plans and specifications.

3id Ttem No. B-8 - Construct Covar on Winter
Hill Praopertwv

The cast for this item shall include the
direct  caost for labor, egulpnent, and
materials to construct the remesy on the
Winter Hill propexty.

Tne effort for the Winter Hill property remedy
includes, but is not limited to clsaring,
excavating and hauling existing materials to
the ECHP, proofrcolling, plasing and compacting
the at-grade permeable cover consisting of &
oz. nonwoven gectextile, overlain by either a
12-inch thick layer of cover soil and a 4-inch
laver of topsoil and  its  associated
transitions, and seeding, in accordance with
the Drawings and Technizal Spacificatiaons or a
6-inch thick layer of subbase overlain by a 6-
inch thick asphalt layer of kinder and wearing
courses according to the plans and
specifications. The work shall be limited to
planter areas te the east, scuth and west of
the existing building as shown on the drawings
and technical Specifications.

Bid ITtem No. B-9 =— Construct Cover on Boyd
Corperation Property

The cost for this item shall include the
direct cocst  for | labor, eguipment, and

01010-10
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(3}
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(11)

B
f
Lt

Eid Ttem NC,

WO UE=ED

B'd Item No, ©-—4

HOT UZED

Bid item No. C-5

N&T UBED

Eid I+tem Ho. £-£€

NOT TU5ED

Bigd Ttem Nc. -7

HOT USED

Bi¢ Ttem HNo. C=8

NoT USEDR
KoT USED

Bid Ttem No, €-10 - Setup a® a Well Teoation

Tre cost per weil location Zor this item shall
include the dirsct cost for labor, eguipment,
and wmwaterials to s=etup at well location= to
decommiesion wellzs Zn  accordance with +the
Drawings and Technical Specifications
(particularly Section 02070).

Eid Ttewm Ho. C-11

NOT. US=D

BPid Ttem Np. C-12

NGT USED

Bid Ttem Mo, £=13
NOT TJS5ED

Bid Item No, O-14

NOT USEDR

0z010-13
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(15)

{18)

(17)

Bid Ttem ¥No. {-15% Grouting 2=irgk Diameter
Weells

The cost per linear feet for this 1tem shall
inciude the direct cost for labor, eguipment,
and materials to grout 2-ingch diameter
groundwater monitoring well, rpiszometer, oxr
gas wvent to decommission wells in accordance
with the Drawings and Technical Specifications
(particularly Section 02070).

Bigd Ttem No. C-16 - overdrilling and Crouting
z-inch Diameter Wells

The cost per linear foot for this item shall
include the direct cost for labor, eguipment,
and materials fto overdrill and grout Z2-inch
diameter groundwatex ronitoring well,
riezometer, or gas vent to decommission wells
in accordance with the Drawings and Technical
Specifications (particularly Section 0207¢).

Eid Item No. C-17

NCT USED

Contract Ttems — Bid Form D

NOT USED

Contract Ttems — Bid Form E

*(1)

(2)

Bid TJTtem ¥o. FB-1 ~ Site Preperztion for
Wetland 34

The cost for this item shall include the
direst cost for labor and eguipment, and
material to complete preparation of Watland 33
by clearing and grubbing, hauling, chipping,
on-site grinding, and cleared materizals. Also
included in this item iz the remowval of trash

in Wetland 3:. ther items defined as zite
preparation in these areas incliude
construction effort, materizls, and

maintenance effort for aocess roads to each
lecation, and construction effort, operations
effort, and materials to construct, operate,
and maintain the dredge speil dewatering areas
far sach location.

Bid Item Ng. E=2 = Eyxcavate Existing Fill Iin
Water Main Easement (Wetland 3A)

The cost for this item shall include tThe
direct cost for  laber, equipment, and

01010~14
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materials o excavate, haul, plzce and compact
the eyisting £ill matsrial within fthe water
nalin easement along Wetland -2 to the TCAR, in
accordance  WwWith the Drawings and Technical
Gpeclfications.

Bid Ttem No. B-3 — lowexr Inistins Water Mzin
et Vetland 3%

The cost for this item gshall Iinciude +he
direct cost for labor, eguipment, and
naterials to  lower the existing 12-inech
Gilameter ductile iron nipe (DIF) water main as
it crosses Wetland 32 a sufficient depth to
pess under Wetland 3 and prevent Zreezing of
the pipes.

The wffort for lowering the existing DIP water
main Ilncluges, but is not  limited to,
exoavating, hauling to dewatering Ares,
hauiling to ECHP, placing and compacting
excavated material; loweriny the DIF water
main and testing the relocated water main for
leaks; and, plecing and compaciing clean
materizl iIn the water main trench, in
acgerdance with the Drawings and Tecarnical
Specifications.

pid Ttem No. E-4

NOT UBED

Bid TItem HNp -5 — Construct Can in Wetlend IC
and T2 Ermencerment Zres

The cost for this items s3e2ll include the
direct onmet fer  labor, egquipment, and
materizls +to ccmplete amaining work  to
install the specified cover in the Wetland ¢
and 1C Zphancement Zrea., The work In Wetland
1C for this item shall be lirited to providing
and placing topscil and completing the cover
in transition areas, The Enhanced Wetland
work for this item remeins to ke coopleted.
The work includes installation of 1& o=.
geotextile, gravel, topseil, and riprap, in
accordance with the Drawings and Technical
Specifications.

Eid Ttem No. F~§ - Place Toosoil in Vetlsnd 34

The cost for this item shell include  the
direct cast for labor, eguipmnent, and
materiails to place an 8-inch thick layer of
tepzoil in Wetland 32 Restorstion Area, in

Dz010-15
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azcordance with fhe Drawings and Technical
Specifications,

. Contract Ttems ~ Bid Form F

*{1) Bid Ttem No., F-1

NOT USED

(2y Bid Ftem No. F-2 - TInstalil ravel TLined

(3)

(4)

(5)

Channel Between Wetland 1C and
Creatzad Wetland.

The cost for +his ditem <hall include the
direct cost for labor, equipment and naterials
to construct the riprap lined dralnage channel
between Wetland 1C and Created Wetland. The
constructicn effort for +thisg item inciudes
excavation of the channel trench, piacement of
gentextile, clay lecam and ygravel/ccbble
lining, in accordance with the Drawvinga and
Tachnical Specifications.

Bid Ttem No,. F-3 = Tnstall Culvert Exten=jions
and Flliptical Culvert on {ommerce Way

The cast for this item shall inciude the
direct cost for labor, equipment and materials
to congtruct the extensions of the existing
culverts and elliptical culvert on Commercs
Way Extension. The construction effort for
this item includes trenching, geotextile,
bedding materizl, RCP, headwall section,
trench backfill, riprap and gsbion, outlet
protection in accordance with the Drawings and
Technical Specifications.

Bid ITtem No. F~4 Eycavate Utilitv Corrider

The cost for this item shall include the
direct «cost for  laber, agquipment, and
materials to excavate the approximately 1290
feet of the southern extenzion of the utility
corridor and place the excavated material as
compacted fill beneath the cover subgrade in
accordance with the Drawings and Technical
Specifications.

HOT USED

0l010-1s
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6y Bid Ttem Ho. -6 - Geotextile 4ir Utility
Corridor
The cost for this I1tem shsll include —he
direct zost  for labor, eguipment, and
materials to install 6 oz. geotextile on the
bottom znd eides of the approximately 120 feat
of the southern extension cf +the wtility
corridor in accordance with the Drawings and
Temhnical Specifications.

{7V Rid Ttem Neo, -7 - off-Site Borrow Fiil in
Ttility Corridor
The ccst for this item sghall include the
direct cost for labor, aguipment, and material
te plase and couwpact off-site horrow fill-in
the utilivy corrideors. The ¢onstruction
effort for this iftem includes the supply,
placement and compaction of off-site borrow
£ill in the utility corzidors in accordesnce
with the Drawings and Technical
Specifizations.

(8} Bid tem No. ¥es -~ ¥Fil]l in_  #area between
Wetland € and Created Wetlend and  Rlong  the
Nerth =nd Fast Sides of the Eset Central Hide
File.
The cost for this item skell inctude  the
direct cost for labor, ecuipment, and material
to ccmplete the construction of the £il1 in
arsa of an enkankment beotwesn Wetland 1C and
the Crested Webtland and alenhg <The north and
east sides cf the East Centrzl Hide Pile., The
construction effort for this item incliudes
supplying, placing and compact dry £ill in the
areas described In accordance with  the
Drawings ansd Techniczl Specificaticns.

g. Contract ITtems -~ EBid Form €
#(1) Big TIter ¥o. G-1 ~ Site Prewaration for Hide

Tille Cover Construction

The cost fer this item shall 1include the
direct cost for labor, &nd eguipment to
complete preparation of the South and East-
Central Eide Pilles for permeable cover
construction by clearing and  grubbing,
hauling, caipping, and on-site grinding of
cleared materials in aczordsnce with  the
Drawings and Technical Specificetions.

cloio-17
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(3)

(4)

(5)

()

Bid Ttem Ho. G=-2 ~ Ripran Chennels in
Permeable Cover Aress

The cost for this item shall include the
direct cost for labor, egquipment and naterials
to construct the riprap lined draining channel

in Permeable Covar Areas, The construction
affart for this item includes excavatlion of
the channel trench, placenmant cf

geogynthetics, and placement riprap lining in
accordance with +the Drawings and Technical
Specifications.

Bid Ttem Ko. G-3 = Riprap Slone Protection in
Parmeakle Cover Areas . -

The cost for this item shall include <the
direct cost for lakor, eguipment and material
to complets the econstruction of the riprap
slope protection in Permeable Cover Aresas.
The construction effort for this item includes
exzmavation of +the slope protectilon trench,
placement of geosynthetics, and placement of
riprap lh aocordance with the Drawings and
Technical Specifications.

Bid JTtem No. G-4 - @Gabion Retaining Walls in
Permeabls Coyer Araan

The cost for this item shall include the
direct cost for labor, equipment and materials
to construct the gabion retaining wslls in
Permeable Cover Areas. The construction
effort for this item includes providing the
gabion cage and gabion rock, assembling gabicn
cages, placing gabion cages and gabion rock,
anchoring cages, and placing and compacting
backfill, in accordance with the Drawings and
Technical Specifications.

Bid Ttem Fo., G-5 « Revernetare Hide Pileg

The cost for +this item shall include the
direct cost for labor, egquipment and materials
to complete the revegetation of the Scuth,
West and East-Central Hide Piles, The
raterials for this item include seeding,
fertilizer, and mulch, in accordance with the
Drawings and Technical Specifications.

Bid Ttem No. G-5 - Paved Access Road on West

The cost for +this item shall include the
direct cost for  labor, eguipment, and

01010-18
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materiales to complete the construstion of  the
paved access road on the West Hide Pile to the
toston Edison Power Poles. The construction
effert for this item ircludes zonpleting the
stone subbase and rlacing an above grade
asphalz zover scctlion from the western side to
the Bostcn Edison power poles on tThe West Hide
Pile, in accordance with the Drawings and
Technical Specificaticons.

(7} Bid Item HNo. G-=7 - Secur’tv Tence arcound LCHD
Conzclidaticn Ares

The zost for thi= item shall include +the
Gilreczt cost for labor, egquipnment, and
materia’s to construct a security fence around
the ECHP Consolidation Arsa. The construstion
effort for this Item includes installing =
Cantractor-provided fence which will prevent
access to the ECHP Consolidation Erea by the
general puklic, ir  accordance  with  the
Drawings and Technical Specifications.

Bid Ttem Np. G-8 — Fil: Meterial

o
o
e

The ¢ost for this item shall incliude <the
direc: ~cozt for labor, equzipment, and
matesials To complete the haaling, placing and
coppacting fill material £rom pn—site -
exoavations or off-site sources, in scoordance
with the Jrawlings and TechnicaZ
Specifications.

{97 Eid Ttem Npop. G-3% - Permegble Cover

The cost for fthis itern shall inciude the
direct cost for labor, ooguinment, and
materials to complete the construction of the
permeakle cover cn the Scuth and East-Central
Hige Piles, in accordance with the Irawings
and Technical Specifications. The materials
regquired for this effort includes 16 oz
nenweven gectextile, 6 oz nonwoven gectextile,
geogrid, geoconposite drein, 12-inch thick in-
place cover scil Javer, and 4-inch thick in-
place topscil layer. The construction effort
regaired f£or this item include, hauling,
rlacing, seaming, sewing, testing, tying, and
compacting, as appropriate, the materials
listed in the previocus sentence.

h. Contract Items - Bid Forr E

(1) Bid_Item ¥Ko. H-1

L

NoT USED
031010-19



(2)

(4)

(7)

{8}

May 1093

8id Item Nc. H-2 - Ingtsll 18" RCP

The cost for this item shall include +the

direct cost for labor, egquipnent, ard
moterials to install an 18" diameter
reinferced concrete pipe (RCP) culvert. This

item includes trenchking, bedding materizl,
RCP, flared end section and backfill in
aooordance with the Drawings and Technical
Speaification=,

Bid Ttem Wo. H-3 = Riprap Lined Drainage
Channel

The cost for this itfem shsall include direct
lakbor, eguipment, and materlials to excavate,
install geocsynthetics and place riprap in
accardance with +the Drawings and Technical
Specificatlons,

Bid Ttem Mo, -4 - Riprap Protecticon at Toe gf
Siope

The cost for this item shall include the
direct cost for  labor, eguipment, and
materials to install 16-oz., gectextile and 6-
inch riprap at the toe of slope, in accordanne
with the Drawings and Technical

Specifications.

Bid Ttem No. H=5

NOT USEDR

Bid Ttem No. H-6 Gas Ccllection Svstenm

The cost for this item shall Jinclude the
direct 1labor, equipment, and materials +to
furnish and install the complete gas
collection system from the present state of
corpletion in accordance with direction from
the Trustee Representative..

Bid T+tenm Vo, I-7

HOT USED

Bid Ttem No. H-3 -~ Geg Treatment Plan

The cost for this shall include the direct
labor, equipment, and materials to furnish and
install the complete gas treatment plan from
the present state of completion in accordance

01010=-20
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with direction from The Trustees
Repreasentative,

Pid Ttem HNo. HE-D - Construct Sravel A

()
2
i
n
6]

il

Road

Tae gost for this item shall include the
direct cost for lahor, asquipnent, and
materizls *tc place off-site borrow £111 andg
cornstruct a Gravel Access Road toe the Gas
Treatment Plant as described in the Drawings
and Technical Specifications.

*(10)B4id 2tem No. H=-10

(32

NOT USED

Bid Ttem No. H-11 - Chain Lirk Fence on Fast
Hide file

The cost for thls item sha®l iInclade +he
direct ooet for labcor, syuimnent, and
materials +to construct a &  feet nigh
galvanized steel chain link fence alcng the
egastern and northern bhoundaries of The Fast
iilde Pile. The construction effort for this
item includes installing a Cortractor provided
fence which will prevent acoess to the =East
Hide Pile by the ganeral mpubliz, in accordance
with the Drawings and Technical
Specificazions.,

Bid Item No, E-12 - Revedetate East Hids Pile

The cost for this 1tem shall inc_ude +the

direct ceost for labor, egulipnant, and
raterials to revegetate all areas in or around
the East Hide Pile. The construction effors

for this item includes sseding, fertilizing,
ard wulching, as reguired in zccordance with
the Drawings and Technijcal Specificztions.

Bid Ttem Fo. H-13

HOT USED

Pid Item Nn. H-14 ~ Tmpermeahle Cover East
Hide Pile

The cost for +thiszs  item shell include =he

dlrect CoSTs for abor, eguipnent, and
materials to repair ercsicn damage to the secil
cover, Werk shall also incliude supplying,

hauling, placing and compackting fill to
flatten the slope in the east end of the north

01010-21
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*{13)

slope of the Hast Hide Pile in accordance with
The Drawings and Technical Specifications.

Bid Item Ho. H-15

NCOT USED

Contract Irems — Eid Form I

* (L)

(2)

(5)

Bid Trtem No, TI-=3

NOT USED

d Itewn No. I-2

tda

B

HOT GUSED

Bid Ttem No, I~3 -~ Channels Cower Construction

The cost for this item shall include the
direct cost for  labor, equipment, and
materials for constructing the specified
covers in the west branch of the Aberjona
River, Atlantic Avenue Dralnway, and the
Atlantic Avenue Drainway extenslon betwsan the
Created Wetland and Atlantic Avenue, 1n
accordance with the Drawings and Technical

Specifications. The materlals reguired =Zor
this effort includes previously excavated
material as backfill, 16 Oz ronwoyven

geotextile, and l6-inch  thick in=-place
gravel/cobble lining. The construction effort
regquired for +this item include, hauling,
placing, sewing, testing, and compacting, as
appropriate, <he materials listed in the
previous sentence.

BEid Ttem No, I-4 = Construct Creszted Wetland
outflow Structure

The cost for this iter shall include the
direct cost for labor, equipment, and
materials to complete the construction of the
Created Wetland outflow structure, including
the precast reinforced concrete drop box,
flashboard and supports, and 36-~inch diameter
reinforced concrete pipe (RCP), in acccordance
with the Drawings and Technical
Specifications.

Rid Ttem No. J=-5 = Construct Crested Wetland

Barm

The cost for this item shkall include tha
direct cost for labor, eguipment, and

01010-22
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materials to construct the herm alondg the
westerr and scuthern boundaries of the
Created Wetland, inolading clsan £111 from
off-8ize sources and the 4-inch thick laver
of topsoil from off-Site sources, in
accordance with the Drawings and Technical
Speeifications.

(&) Bi1d4 Ttem No. I-6

BY CTHEERS

(7) Bid Ttewm No. I-7  Congtruct Drainway
Revitalizaetion Aress '

The cost for thisz iter shall include the
direct cost for labor, eguipment and materia]
o zonstruct drainway revitaliration areas
along remedisted stream and channel banks as
specified on sheets 13~1 and 14-7. The
remaining work for this Ztem includes the
Atlartic avenue Drezinwayv and Wetland 22. The
construsticon effort for this inzludes
excavation and placing of adiitional soil and
Topsoil.

ig}) Rid T-em Np -8 — Exgavats Created Wetlaznd

The cost for this item shzll include the
direct cost for labor, and eguipment, and
maeterizl to complete to ewravate place soill
and topscil in the atlantic Zvenue drainway
and the West 3ranch of the Aberjona River in
accordance with the Drawings and Technical
Speczificetions=.

*(6% Bid Ttem No TI-9

HOT USED

{10) Bid Item No. T-1C - Excavate Drainace
Charnels

The ceost for this item shall include the
direct cost for labor, eguipment, and
materials for completing excavetion of the
exlsting soil and sediment in the and the
West Branch cof the hberjona River, Atlantic
Avenue Drainway, inciuding the extensicn in
accordance with the Drawings and Technical
Specifications.

#(11) Bid Item Ng, I-11

HOT USED

N1InTN=213



(12)

Cont

.

Blid Ttem No. T-12 - Creatsad Wetland Cover

The cost for this item shall include the
diract cest for labor, eguipment, and
materials to construct the perm=able cover in
accordance with the Drawings and Technical
Specifications. The raterials required for
zhis effort includes 16 o0z. nonwoven
geotextile, 8-inch thick in-place layver of
silty clay loam, 4-inch thick in-place layer
of gravel, and 12 to 20-inch thick in-placs
layer of topsolil. The construction effort
reguired for this itewm include, hauling,
placing, sewing, testing, and conmpacting, as
appropriate, the materials iisted in the
previosus sentence.

ac temg ~ Bid Form . F

NCOT USED

k. Contract Ttema - 5id Form K

* (1}

May 1995

Bid Item No. E-1 - Site Preparation for
Permeable Cover Construction in Undeveloped
Areas

The cost for this item shall iInclude the
direct cost for labor and eguipment for
completing preparation of the undeveloped
areas to receive permeable cover by clearing
and grubbing, hauling, chipping, on-site
grinding, materials in azcordance with the
Drawings and Technical Specificatlicens.

nid Item No. K-2

NOoT USED

Bid Item No. K=-3

NOT USED

Bid Item Ho, K-4 - Vegetzte Permesble Covar
in Undevelgped Areas

The cost for this item shall include the
direct cost for laber, eguipment, and
materials to revegetate all areas in or
around the East and East Centrzl Hide File,
The construction effort for this itenm
includes seeding, fertilizing, and mulching,
as reguired, in accerdance with the Drawings
and Technical Specifications.

¢L010-24

001 \project\933-6 142\wiespecs\sec(]01{.coc



1.

*The fol

P
941

(&)

Fid Item N, K-5 — Fill Inder Permeable COover

in Undeveloped Areas

The cocst for +this  itenm shall iInclude the
direct  cost for labor, equirment, and
mazerials +wo complete haullng, placing, and
compacting on-Site £il1 meterials under the
Permeable Cover in undevelopad areas, in
accordance with +the Drawings and Techniaal

specifications.

Eld Ttem HNo. H-i - Permeable Cover in

Undeveloned hreas

The cost for this  item shall include the
direct cast for labcr, equipment, and
materials to cenplete the constructicn of  +the
permeanle cover din  undeveloped areas,  in
ancordance with the Drawings and Technical
Specifications. The materials required for
this effeort includes 6 cz nonwoven 12-inch
thick in-place cover soil lsyer, and 4-inch
thick in-piace topsoil layer. The
consTruction effort required for this Zitenm
inzlude, havling, placing, sewing, testing,
and compacting, as aporopriate, the neterials
lizted in the previous serntence.

Contract Ttems - B3 Form L

NOT FART OF TIIS CONTRARIT

lowing

Contract:

DN

igs a list of deleted items removed from the

A1l compesting (Bid Items E-1, F-1, &-1, I-1)
Rock crushing (Bid Item B-21};

Woodchip dispositicn on Janpet Propesty (Big
Izem B-3)

Derris piles on Janpet Property (Bid Ttem B-
1)

Cover on Janpet Property (Bid Item B-3)
Electrical Powsr (Bid I<em H-10)

Gag lLine {Bid Item H-15)

Rock Excawvation (Bid Items B-21, I-%, and I-
11)

2.02 WCRE NOT INCLUDED

Thi

&

cortract does noct include vegetating and

revagetating wetland areas.

01C10-25



2.03 NOISE LIMITS AND WORK PERIGD

Noigse must be curtailed between 10:00 PM and 6:00 AM.
Activities between those hours may be undertaken only
with the prior approval of the Trustee Renresentative.

CRPART 3 - ZRHRCUTION

Naot Uszed.

#%#FEND OF SEQTION®&®¥

0D1010-25
May 1965
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SECTION 01016

OCCUPANCY

ZART 1 - GENERAL

1.01 Partis] Cocupency By Trustes

Whenever, in the cpinion of the Trustee Representative,
any sectilon or poriion of the Work or any structure s
in suitable zondition, it may bes put into use upon the
written crder cof the Trusteoce Represssntative and such
uegage will not be held in any way as an acceptance of
sald Wwork or structure, cr any part theresf, or as a
walver of ary of the provisicns of these Specificatiaons
and the Contract. Perding final zompletion and
acceptance ©f The Work, all negessary repzirs and
replacenents due to defective materials or workmanship
cr operations of the Contractor for any =secticn of the
Work sc put into use shall ke performed by the
Contracter at Contractor's own expense.

END OF SECTION

¢i1o16-~1



SECTIOSN 01017

TEMPORARY FACILITIES WD UTILITIES PEOVIDED

PART 1 -~ GEHFRAL

1.01 DUECRIPTION

%_I.

.02

1rnr

This sectiecn iz intended to describs the Zfacilitles,
builéings, equlipnent, and utilities that are presently
under ISRT control or ewnership. This section will
also identify what will be »rovided to the Contractor
by <the ISRT at no cost to the Contractor. Tt will b=
~he Contractors responsibility to inspect all items
that ISRT propeses to provide and sscertaln theilr
suitability and adeguracy <o support the remedial
constructicn  astivifties to  De  performed by the
Contractor. Zf additional temporary  facilities,
puildings, ecuipment, or vtilities ars dssmed nezessary
by the Contracter, they are to ke described and the

cost incluced in the bid  Zorm. It will be the
Contractors  responsibility to procure, maintain,
operate, and rewove ail acditional fecilities,

pulldings, eguipment, and utilities.

BUILDINGS

The ISRT has lIeaszed a 30,000 sguare foot building
lozated at 41 ERtlantie REvenue, which was the former
location of the Woodcraft Supply Co. who 1z also a FRP
at the Site. Triz building was vacant and deemed
idezlly located and suited to suppcort the remedial
censtructicen. It is centrzlly located on the Site next
o the existing decontanination faciiity. It is =&
combination of cffice and warehouse space that should
e adeguste tc support most cor all of the remedial
constructicon activities. The building will be under
lease o the ISRT for two vyears with a thiréd year
optien. JISRT wili pay all cost for the building
including utilities (except Contractor telephone). The
ruildirg consists of three szparste areas:

Dffice Rrea: 2 teotal of 6,250 sguere feet will
be zssigned to various parties z2s deemed necsssary
kv the ISET. Occoupants will be <the ISRET, EPa
MCEP, =and the Contrazctors. 2 minimum of 3,000
sguare feet will be reserved for 1uUse by the

Remedial Contractor. In additicn, a confarence

0.017-1
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room, a reception area, and bathrcoms will be

shared by all parties. Office furniture and
modular partitions needed by the Contractor will
be leased and paid for by the Contractor. The

Remedial <Centrastor will provide =211 janitorial
and maintenance services for the building.

Iimplovee Area: Between the coffice area and the
warehouge area is a separate but connected 3,750
sgquare feat of air conditloned/hsated space, It

has access deoors to the parking lot, office area,
and warshouse area where restrooms are located.
e Contractcr will provide all lockers, benches,
tables, chalirs, timeclock, storage shelveas,
showers, or other eguipment as deemed necessary,
this area appesars to be suited for use as a field
employee area for dressing, breaks, and lunchroom.
However, it will be up to the Contractor to decide
how this space will be utilized. Witiin this area
is a room 12'X15' with separate air conditioners
and could ke used for instrument calibration,
first aid, field supervisecrs office, or other
purpeses as deened necessary by the Contractor.

Warsehouse Ares; The khack of the Building is
20,000 sguars feet of warshouss spazse +that iz
insulated and heated. Ventilation fans are in

plaze to allow flow-through of air during warm
waather and teo provide Ffume exhaust during fork
truck operztions. A loading dock with two 8'xs!
roll=-up metal doors are provided.. The warshouse
is protected by a wet sprinkler fire protecticn
system and a electronic security system that is
common to the rest of the building. The ISRT may
have need for scome storage space for early arrival
eguipment far the groundwater treatment system.
However, this need would be limited to the first
year and sheuld not exceed 5,000 sguare feet of
space, The Contractor should provide a fork lift
as one of the equipment items needed for off-
loading of materials and egulipment. Lny
utiliza+tion of the fork lift and operator fcr off-
loading ISRT ecquipment or material will be
documented by the Contractor and approved by the
ISRT Site Manager. This documentation will be the
basis for a change order from the Contractor with
costs based upon the eguipment and labor rates

reflected in the bid.

01017-2
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BUITLDING UTITLITIES

The builéing at 41 Atiantic Awvenue has three phase
120/268 wolt, BOCG amp power, potable water, and MWRA
sewer connectlion all paild by ISRT. The contrazctor will
be responsible for thelr telephone service and kilis.

BUTLDING USYF TERMI AND CONDITIONS

The ISRT will divice the office area into two sections
with gommen use facilitles such as conference room,
receptich area, and bathreong in the middle. This will
provide a level of privecy and separaticn f£or both the
Contractor and thelr Subecontractors and the ISRT and
their other oscupants such as EFi, MDEP, NUE, znd
Golder. The ISRT Site Manager wiil act as Bullding
Manager and will be responsikle for zontrol of the
huilding. 211 disputes, complaints, and reguests
regerdirg the use and coperations of the building will
ne rade to the ISRT Site Manager. The Contractor will
be reguired +to maintain safe, orderly, and colean
working envireonment within the building, 211
cormtractor and their Subcontrachicr cmplovess will not
e =zllowed ir the ISRT office area without prior
approval from the party they wish to wisit. The
Contractor  will preoevide an  employes to act as
receptionist/secretary during normal bus=iness hkours.

This grzon will answer calls, contrel access cof
visitaors entering “he fronz door, schedule
appolintments, and be in control of gll common use
facilities and egulpment [i.e., conference room

scneduling, fax and copy machine). In addition, This
person will perform secretarial work fcr ISRT on an as
needed hasis and will provide secretariazl gervice o
the Contractor.

ECUZPMENT PROVIDFD BY ISRT

In the commeon use area betwesn the conference rocm and
the bathroom, the ISRT wiil provide a ¥ercx 5028 Copier
and a NEC AF-2000 Fax Machine. This eguipment will be
available for use by 2ll building occupants for the
project related work. The receptionist/secretary
provided by the Contractor will be responsible for
oversite cf this eguipment and will perform arny maljor

copy operatlions. ISRT will provide all supplies and
service nesds for the egiaipment.  ‘The conference room
will be furnished with conference takle, chairs, wall
mounted writing koard with prolfecticn screen, and

ovarhead projector by ISRT.

0D1c:7-2
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BADIC FEQUIPMENT AWD LICENCE

The IS8RT has obtained a FCC licence for FM portakle
radios for use cn the Sike. We are permitied for ten
radios at 4 watt output on freguency 151.6253C0 Mhz. We
presently have one base station and seven por:table
Motorola HT-500 radilos. The base station will be
logated in the reception area and monitored by the
receptionist or security guard. The ISRT Eite Manager
will have one portable unit and will menitor 8ite
operations and emergencies over it. The remaining six
portables will be avallable for Contractor use, y:3
radio sign-out log will be kept by the receptionist or
gecurity guard and all parties will sign for and be
regponsible for the radio. In the event that a radio
be lost or damaged by a Contractor employes, 1t will be
the Centractor's responsibility to repair or replace
the radio. During constructicn of the raemedy, the
Contractor will have one radio for each field
operations supervisor and additional radios @ if
required. The radlos will be used for Site
communications and coordination. The Contractor wilil
inciude a written radio communications protocol for
Site emergencies and releases in tne Contractor Health

and Safety FPlan.

EXISTING DECONTAMINATION FACITITIES

Te the East of the building at 41 Atlantic Avenue,
thare exists a concrete decontamination pad with

containmant curbs. It draing inte a sump with a
submersible pump that pumps inte any of thrae 15,000
gaillon steel siorage tanks. The facility will be

turned over to the Contracter £for use, operation,
maintenance, and disposal. The water that is collected
in ithe storage tanks will be =ampled when full by the
Cantractor. The Contractcr will send the sample to a
approved laberatory for f£full TCL/TAL analysis. Tha
watery will be allowed to be sprayved back on to the East
Central Hide Pile if the levels of contaminztes are low
and ISRT recelived EPA approval as per pasi prachtice.
This will be allowed prior *o installation of <the
remedy on the East Central Hide Pile only.  Another
decontamination pad exist st the site compound at +the
end of Commerce Way but is limited to &ite personnel
only and is not to be used for vwvehicla or large
equipment decon. Both decon facilitjes have a heat-
traced water supply, electric power and lights, and a
storage building supplied by ISRT.

01017~4
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fna- TINE

TR2TLER HOOK-TPS AT EITE COMPOUND

There ars existing ttilities and connection points for
power, Water, sewer, and telephones for trailers or
portable buildings at the sxisting compound at the end
of Commerce Way. These are avallable for the
Contractor *to use, however due consideration must be
given to the remedy installztion in this area as well
as potential road construction through this area.

END OF SECTICN
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SECTICHN 01024

SCEEDULE OF VALUES

PART 1 - GENIRAL

i’

1.01

1.02

Ben

)

The wWork under This Section includes preparaticn and
gubmittal of a schedule cf values.

General
(a} Timing of Stbwitial: Subrit to  the Trustee
Herpresentative, a schedules of values allacatsd to
the varilous portions of the Work, within 10 days
arfter 2Award of Contract. The first progress
payment will not be made until the next pay cycle
follewing the Trustee Represenzative's approval of
the lontractor's values.
(b) Supporting Deata: Upon reguest of the Tirustee
Hepresentative, support the values with data which
will =substantiate their correctness.
{c} Use of Echedule: Tre schedule cof valuess, unliess
objected to by the Trustee Representative, shall
be used only as a basis of the Cortractor's
Application for Favment. Progress pavments will
De based on work completed.
Ferpm and Content of Schecdule of Values
{a) Form and Icentification
i. Corntractor's standard forms and sutometed
printout may bs used

2. Identify scheduls with:
{a) Title of rroiect and locaticon
(b} Trustse Representative
(cy Name and address of Contractor
(d) Contract designetien
{2} Date of submi=ssion

fb) Schedule shali list the installed wvalue of the

component parts of the Work in sufficient detail
to serve as 2 hbasis for computing valuesz for
progress payments during construction. Breaskdown

DiDz6e~1



(d)

()

May 1505

shall bs by structure, then by CSI Format, for
easze of field verification of gquantities completed
in sach structure.

Format

1. ¥ollow the Bid Forms ol Seztlon 00300 of the
Contract Documents and Specifications as +the
format for listing the component iiens.

2. Identify eacsh item with the number and title
of the regpective major secticn of the
gspeclifications.

For sach majer line item list sub-values of madjer
productis cr operations under the iten.

For the Various Portions of the Work, each iten
shall include a directly proportional amount of
the Contractor's burden, overhead, and profit.

Thae zum of all values lisgted in the schedule shall
egual the total Caontract sum.

END OF SECTION

0l026-2
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PART 1 -

SEOTION CGL041
PROJEZT COCRDINETION

GENERAT,

1.0l Bgooe

R -

1hans

(&)

¥anaegement of the Project shall bhe through the use
of a legical methed of constructicn plarnning,
inspecticn, scheduling and tost value

dotunentation.

The work under This Section includes all surface
and subsurface condition inepecticns and
coprféination by the Contractor necossary for the
proper and complete performancze of the Werk.

This Section applies to the work of every Division
and every Section of these Specifications.

1. Prior to performing any work under a Section,
the Contractoer shall cerefully Inspscit the
instaliled work of other trades znd verify
that all such work iIs complete to the point
where tThe work under that BSecticn may
rroperly ComMmense.

2. The Centractor shzall verify  that gll
materials, eguipment and products to  be
instalied under a Secticn mey ke instalied in
strict accordance with the originsl design
and pertinent reviewed shop drawings.

(b)

(e}

Size Cornditions
fa: Inspec=jion
(k) Liscrepancies

1. In the event of discrepancy, imnediately
potify'the Trustee Representative.

2. Do not procesd with installation in arsas of

discrepancy until all sueh discrepancies have
been fully resoclved.

01G41-2



1.03 BExlsting Faciiities

(2)

—=
-~

(<)

(d)

(e}

Existing Iandowner - and Tenant-crooupied
facilities must of necessity remain in operation
while the new construction is in progress,

The Contracteor shall ccordinate the work with the
Landowners, Tenants, and Trustee Representative so
that the zonstruction will not restrain or hinder
the zccess 2o and operation of the existing gactive
facilitie=., If, at any time, any portion of the
Site facilities needs to bs out of =ervice, the
Contractor must aobtain approval from the Truste=
Representative, Landowner, and Tenant as to the
date, time and length of time that porticn will be

out of service.

Connecticns to the  existing facilities or
alteration of existing facilities will be made at
times when the piping or facility involved is not
in use or at times, establisned by the Trustee
Representatlive, when the usze cof the piping or
faclility can be conveniently interrupted for the
peried cf tize needed to make the connection or
alteration.

After having coordinated the work with the
Trustee, the Contractor shall notify the Trustee
Representative of +the time, time limits and
methods of each connection or alteration and have
the approval of the Trustee Representative before
any work is undertaken on the connections or

alterations.

Before any readway or facilities are bhlocked off,
the Trustee Representative's approval shall be

abtained.

1.04 Coordination

May 1995

(a)

Carefully coordinate work with all other trades
and subcontractors to insure proper and adequate
interface of the work of other trades and
subcontractors with the work of every Section of

these Specifications,

01041-~-2
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Lre

T"he Contractor skhall coordinate operazticns with
£ll utility companies in or adjacent tn the area
of Contractorts worl. The Ceoenitractor =shall
require sa’d ukilities to identify in the field
their property and provide drawings as necessary
o locaTe them.

END OF SECTION
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EECTION 0Lz00

PROJEIT MEETINGS

TART 1 - SENERLL

1.01 L£Zcpe

(a) Werk under this Section includes 2ll schediling
and administering of pre-construction and progreass
mestings as herein specified and necessary for the
proper and complete performance of this Work.

{h) EScheduling and administration by Turstee
Representative

1. Prepare agenda

z. Mzke phveical arrangements faor the
neetings

c Preside at mesetings

4. Record minutes and include
significant proceedings ancl
decisions

5. Digtribute c¢opies cf the minutes to
participants

.02 Preconstruction Conference

a.} The Trustee representative shall schedule the
preconstructicsn conference prior to the issuance
of the Hotlce to Proceed.

b.) Representatives of the following parties are to be
in attendance at the meeting:

L. Trustee Representative
2. Contractor and superintendent
3. Mzjor subcontractors

4. Representatives of govermmental or regulatery
agencies when appropriate

5. Representatives of utility companies with
installations that are affected by this
contract

01200-1
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The agenda for the preconstruction conferance
#hall consist of the following as a minimum:

1. istribute and discugs &2 list of major
subcontractors and a tentative construction
scneduale

2. Critical wark sequencing

3. Designation of responsible personnel and
emergency telephone numbars

4. Procegsing of fileld dzecisions and change
orders

5, Adeguacy of distribution of Contract
Documants

6. Schedule and submittal of zhop drawings,

product data and samplies

7. Pay reguest format, sucbmittal cuteff date,
payvdate and ratainage

8. Frocedures for maintaining record documents

9. Ugse of premises, including office and storage
areas and Trustes's reguiraments

10. Major eguipment deliveriés and priorities
11. Safety and first aid procedures

12, Securlty procedures

13. Housekeeping procedures

14, Workhours

1.03 Eroiject Coordination Meetings

May 1995

a.) Schedule regular monthly meetings as directed

by the Trustee Representative.

b.) Hcld called meetings as the progress of the

Work dictates.

c.) The meetings shall be held at the location

indicated in the notice,

GL200-2
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10.

11,

Representztives of the following perties are
o be In attendance at the meetincs:

Trustes Represertative
Contractecr and superintendent

Maljocr subcortractors sz perstinent —o  the
agenda

Cther Trustes Representatives as appropriate

Representatives cf goveramerntal or cther
regulatory agencies as approrriate

The winimum agenda for progress noeetings
shall congist of the following:

Eeviewv and apprcve minutes of previecus
meetings

Review wcrk progress since last meeting

Note field chservations, proklems and
deci=zions

Identify prozlems which impade planned
Progress

Review off-Site fabrication probliems

Review Contractor's corrective measures and
procedures to regain rplanned schedule

Review Contractor's revision to the
construstion schedole as ocutlined in the
Supplementary Conditiecns

Review  submittal schediale; expedite ES
required <o maintain schedule

Maintenrance of guality and work standzards
Review changes proposed by Trustee for their
effect on the constructicn schedule and
completion dats

Complete other current business
END OF SECTION
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SECTION 02300

SUEBMITTALS

P2RT 1 - GENERALD
1.0 General
(a) Wnersvar submittzals are reguired herouncger, all
such submittals by the Contraczor shall be
sukmitted to the Trustes Representative.
(b} Pricr to mokilization ontoc the Site;

1. centractor  shell submit  te  the Truszee
Representative a detailed Health and Szfety
Plar [(H&EP) developed in acceordance with OSHA
19i0.220 regulations.

2. Contractor shall sudrit a detailed resume of
proposad EBilte Safety Enginesr and meet for
interviews with tThe Trustes ERepresentatiwve
and Safety Engineer.

3. CenTracter  shall submit cost estimates
snecluding Scheduls of Values (Sectlon 01026).

4. Contrector shall submit the Eemedial Action
Work Flan, which shaXl Include those elements
reguired by the Conssnt Decres and the
Contractor's EBrosion and Sedimentation FPlan.

(c) Within 14 days efzer the date of commencement as

Mav 1005

stated in the Notice to FProceed, the Contractor
ghall subnit the following items to the Trastees
Fepresentative fer review:

1. A preliminary construction schedule
indicating the starting and ccmpletion dates
of the wvarious stages of  the Work. The

mchedule sh2ll follow the =same format s the
Schedule of Valuss, Section DI02E.

2. 2 préliminary schedule of Shop Drewing,

sample, and propozed substitutes or ‘Yor
equal" submittalis.

0DX300~1



1.902 Bhop Drawing Svbmittsl

May 1945

5

(&)

(1)

(<)

Whenever called for in the Contract Documents, oy
where reguired by the Trustes Representative, the
Contractor shall furniszh tc the Design Engineer
for review, 4  copies of =each shop drawing
submittal. The term ¥Shop TCrawings® as used
herein shall be understood to include dstailed
design calculations, shop drawings, fabrication
and installatiosn drawings, erection drawings,
lists, graphs, operating instructicns, catalog
sheets, data sheets, and similar iltems.

211 Shop Drawing submittals shall be accompanied
by the Dezign Engineesr standard gubmittzl
transmittal form. This form may be obtained in
guantity from the Design Englnser at reproducticon
cast. Arny submittal not accompanied by such a
form, or where all applicable item= on the form
are pylays conpletead, will be returned for

resubmittal.

Normally, a separate transmittal form shall ke
used for each specific item or class of material
or eguipment for which a submittael 1s reguired.
Transmittal of a submittal of wvarious items using
a single transmittal form will be permitted only
when the Jtems taken together constitute a
manufactursr's "package® c¢r are sc Iunctionally
related that expediency indicates review of the
group or pactkage az a whole. 2 multiple-page
submittal shall be gollated into sets, =and each
set shall he stapled or bound, as appropriate,
prior to transmittal to the Design Engineer.

Except as may otherwise be provided herein, the
Design Engineer will return prints of each
submittal +to the Contractor with its comments
noted therecn, within 15 calendar days follewing
their receipt by the Design Engineer. it is
considered reasonakle that the Contracter shall
make a complete and acceptable subrittzl to the
Design Engineer by the second subnmissien of a
submittal item. The Trustee reasrves the right to
withhold monies due the Contractor to cover
additional costs of the review beyond the second
sukbmittal.  Any conseguences or delays due to
unacceptable submittals will not be cause for
extensions in schedule.

01300-2
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(e)

—
Hy
e

(&)

(i)

If z copies of a sunmittal are returned to +he
Centractor marked YNG O LEXCEPTIONG AFENY  formal
revislion and resummission of sald submithal will
not ke reguired.

1f 2 coples of a sukmittal are returned to tre
Cortractor marked "WAEE CCRRECTIONS NOTEL" formal

revision and raesubmicgion of said submittal will
nct he regulred. Fina® record cdrawings or

opaeratien and Maintenance manual submitial wmust
relisct raguested chances.

If ene copy cf the submittal is returned to the
Contractor marked Y“"AMEND-RESUEMIT" the Contractor
chell revise =zaid submittal and shall restbmit the
regquired number of copies 0f saild  revised
submittal te the Design Engineesi.

If cne copy of the submittal is returned to the
Cor—ractor narked "REJECTED-RESUBMITY the
Contractsr shzll revise salid submitital and shaell
resubmit the reguired nuxber of coples of =a3id
revised submittal to the Design Enginecr.
Fabrication of an item may be commenced only afier
the Desiyn Enginesr has reviewed the pertinert
submittzals and returned copies To the Contractor
marked either M"NO EXCEPTIOHS T2RENY cr  YMAEE
CORRECTIONS  NOTED®. Corrections  indicated on
gsubmittals shall be considersd as  changes
necessary to meet the requirements of the Contract
Documents and shall rnot be taken as the basils of
clalms for extra work. Items fabricated without
approval will not gualify for pavmert.

All Contractcr shop drawing submizTta’lz shall be
carefully reviewed by an authorized representative
of the Contractor, prior to submission *o the
Desicn Fngineer. Each submittal shall be dated,
signed, and certified ky the Ceniracter, as being
correct and in strict corformance with the
Contract Documents. In the casze of shop drawings,
each shest shall »e so dated, signed, and
certified. No consideration for review by the
Design Znginesr cof any Centractor submittals will
e made for any irvsms wnlch have not been sc
cerzified Dby the Contractor. 211 noncertified
gubmittals will be returned tc the Centractor
without action teken »y the Design Enginessr, and
any delays caused thereby shall be the tetal
responsibility of <he Contractor.

Cl3no~-3



1.3

1.4

bay 1923

(k)

(1)

The Desigh Enginesr review of Contractor Shop

Drawing submittals shalz not relieve  the
Centractor of the entire responsibility Ffor the
correctness of detalls and dimensions, The

Contracter shall assume all responsibility and
rigsk far any misfits due to any errors in
Contractor submittals. The Cortractor shall be
respensibkle for the dimensions and the design of
adeguate conneciions and details.

The Contractor shall present Shop Drawings at
least one month before work is due to start,

Contractor's Sgchedule Submittal

(a)

Contractor's construction sechedule shall  be
prepared and submitted to the Design Engineer.

Proposed Substitutes of “Or Eoual® Items:

()

Whanever materials or squipment are specified or
described in the Contract Documents by using the
name of a proprietary item or the name of a
particular supplier, the naming of the i1tem is
intended to establizh the <type, funciion, and
guality reguired. If the name is fcllowed dy the
words "or equal" indicating that a substitution is
permitted (i.s., 1f "or egual" is not indicated
substitutes are not allowed), matserials or
eguipment of Others suppliers mesy be accepied by
the Design Engineer if sufficient informaztion is
submitted by the Contractor to allow the Design
Engineer to determine +that the material or
equipment proposed is equivalent or egual to that
named, subject to the following regulrements:

3 The burden of proof as to the type, function,
and guality of any such subkstitute material
or equipment shall be upon the Contractor.

2. The Design Engineer will be the scle judge as
to the type, function, and quality of any
such substitute material or equipment and the
Design Engineer decisiecn shall be finazl,

3. The Design Enginser  mnay reguire the
Contractor to furnish at the Contractor's
expense additional data about the proposed

substitute.

01300~4
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4. The Trustes may reguire The ContracTor to
furnisk at the Contractor's expeonse a speclal
performance guarantee oI other surety with

respect to any substitute.
5. Zcococeptance by the Design Engineer of a

suketitute item proposed by tThe Contractor
ehall not reiieve the Contractor of +the
responsibility for full compliance with the
Contract Documents and for adeguazy of the
substitute iltem. :

6. The Ceontractor ghall be responsible  for
resultant changes and all additional costs
which the accepted substitution reguires in
the Contractor’s work, the work of itis
=ubcontractors and of Others, and sghall
effert such changes without ©ost +to  <the
TrusTes=. )

7 211 proposed substitutes shall ke Illsted at
the time of bidding on the ‘'"Proposed
Substitutz Egulpment/Material Supplisr List®
losated in the Bid Forms.

The procedure for review by the Deslgn Engineesr
will inciude the following:

1. 1£ the Contracter wishes to furrish or use =
substitute item of material or sguipment, the
Contractor zhall make written application 4o
the Design Enginesr on The YSubstitution
Eeguest Form" for zccepteance thersof.

2. Iniess otherwise provided by law or
authorized in writing by the Desigrn Engincer
the P"Substitution EReguest Form(s)®¥ shall be
submitted within the 25 dav perisd after
award ol the Contract.

3. Wherever a propessd substitute material or
equiprent has not been subnitted within said
35-day period, cr wherever the submission of
a froposed suzstitute material or efUipment
hzs been Jjudged to be unacceptakble by the
Lesign Enginecr the Centractor s=hall provide
the material or eguipment named in  the
Contract Documents.

0l300-5
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(<)

4. The Contractor shall certify that the
proposed substitute will perform adsguately
the functions and achieve the results called
for by the general design, be sirilar and of
sgual substance teo  that specified, and be
suited to the same use as that specifie=d.

5. The Design Engineer will be allowed a
reasonakle time within which to evaluate each

ropozsad subksititute,
B

5. As applicable, no shop drawing submittals
will be made for a substitute item nor will
any substitute item be ordered, installed, or
utilized without <+the Desgign Engineer prior
written acceptance of the Contractor's
"cubstitution Regquest Form."

7. The Design Engineer will reccrd the time
required by the Design Engineer to evaluzte
subgtitutions proposed by the Contracteor and
to maks changes in the Contract Documents
occasioned thereby. Whether or not the
Design Inglnear acoepts a proposad
substitute, the Contractcr shall reimbursge
the Trustee for the charges of the Dasign
Engineer for  evaluating each  proposed
substitute. .

The Contractor's appiication using . the
"gsubstitution Reguest Forms" shall contain the
following statements and/or information which
shall be considered by the Design Enginser in
evaluating the proposed substitution:

1. The svaluation and acceptance of the proposed
substitute will not prejudice the
Contractor's achievement of substantial
ccmpletion on time.

2. Whether or not acceptance of the substitute
for use in the Work will require a change in
any of the Contract Documents to adopt the
design to the proposed substitute.

3. Whether or not incorporation or use of ths
substitute in connection with the Work is
subject to payment of any license fee or
rovalty.

4. 211 wvariatians of the proposed substitute for
that specified shall be identified,

81300-6
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5. Available maintenance, repainr, and
replacemant service shall ke indicated.

5. Itemized estimate of all costs that will
result directly or indirectly from accegptance
of such  subatitute, inciuding cost of

redesign and claims of other contractors
affected by the resulting change.

Samples Submittal

(a)

{e)

Whenever in the Specificetions sanmples are
required, the Centractor shall submit at his
expense, not less than 3 samplies of each such item
or mnaterial +to +*the Trustee Eepresentative for
acceptance at no additionzl cost o the Trustee,

Samples, as reguired herein, shall be submitted
for aceeptance a mninimum of 21 days prior o
crdering such material for delivery to the Sob
site, and shall ke submitted In an orderly
seguence =o that dependent materials or eguipment
can be assembled and reviewed without causin
delays in the Work.

211 samples shall be individually, legibly, and
indelikly labeled or tagged, indicating thereon
all specified physical characteristics and
Supplier's names for identificaticen and submittal
to the Trustze Representative for acceptance.
Upon raceiving acceptance of the Trustee
Representative, one set of the samples will be
stamped and dated ky the Trustee Xepresentative
and returned to the Contractor, one set will be
retained by the Trustee Representative, and one
set of samples shall remain at the Jjob site until
complation of the Work.

Uniess  otherwise specified, a1l1l rcelors and
textures of specified items will be selected by
the Trustee Representative from the panufacturer's
standard colors and standard raterials, products,
or eguipment lines.

kny tests performed by the Trust to verify

acceptabiiity of ubstitutes shall be at  the
Contractor's expense.

013006-7
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Technigal Manual Submitial

(23

(b}

The Contractor shall furnish ta the Trustes
Representative 12 identical sets of technical
manuals for all eguipment installed to be opersastead
and maintained by the Trust. Each set shall
consist of one or more wvolumes, each of which
shall be bound in a standard size, 2-ring, loose
leaf, wvinyl plastic hard cover binder sultable for
bookshelf storage. Binder ring size shall not
exceed 2.5 linches. A table of contents shzall be
provided which indlcates all egquipment in the
technical manuals.

Using the outline provided in the Eguipment
Maintenance BSummary Sheet (copy of which may be
chtained from the Trustee Representative}, the
Contractor shall include in the technical manuals
for each item of mechanleal, electrical, and
instrumentation eguipment the following:

1. Complete operating instructions, including
location of controls, special tools or other
equipment reguired, related instrumentation,
and other egulipment needed for operatian.

2. Lubrication schedules, including the
lubricant BSAE grade and %type, temperature
range of lubricants, and including frequency
of reguired lubrication.

3. Freventive maintenance procedures and
schedules.

4, Parts lists, by generic title and
identification number, complete, with
explodad views of each assenmbly.

5. Disassembly and reassembly instructions.

6. Name and lozation of nearest supplier and
spare parts warehnuse.

T Recommended  troubleshooting and start-up
procedures.

8. Reproducible prints of the record drawings,
including diagrams and schematics, as
reguired under the electrical and
instrumentatiocn portions of these

epecifications.

01300-8
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¢ Tabulation of ©proper settings for 2ll
prassure relief walves, (lcow/high) pressure
switches and other related equiprent
protection devices,

10. Detailed test procedures to determine
perfornance efficiency of eguipment.

11. List of all  electrigal relay settings
including alarm and contact settings.

R1X technical manuals shall be submitted in final
form to the Trustee Reprezenrtative not later than
the 75 percent of construction completion date.
211 dizcrepancies found by the Trusztce
Representative in the technical manuals shall be
coerrected by the Contractor within 36 davs f=cm
+he date o©of written notification ky the Trustee
Reprasentativea.

Spare Perits Lists submittal

(&)

The Contracteor shall furnish to ths Trustee
Representative & didentical sets cf spare parts
information for &1} mechaniecal, electrical, and
instrumentation eguipment. The spare parts list
shall include the current list price cof each spare
part. The gpare parts list shall be limited to
those spare parts which each manufacturer
reconmends  be maintained by the Trustee in
inventory &t the plant site. Each manufacturer or
supplier =hall indicate the name, address, and
taliephone number of its nearest ovutlet of spare
parts to facilitate the Trustee in ordering. The
Contractor shall cross-reference all spare parts
lists to the equipment numbers designated in the
Contract Documents. The =spars parts lists shall
be bound in standard size, 3-ring, locse leaf,
vinyl plastic hard cover kinders sultable for
bookshelf staorage. Binder ring esize shall net
exceed 2.5 inches.

Record Drawings Submittal

{a)

The Contractor shall kesp and maintain, at the job
site, one record set of Drawings. On these, it
shall mark all project ceonditions, locations,
configurations, and any other  chances er
deviations which may vary £roam the details
represented on the original Contract Drawings,
including buried or concealed censtruction and
utility features which are revealed during the
course of gonstruction. special attention shall

01300-9
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{b]

(@)

(€)

be given to recording the horirzontal and vertical
location of all buried utilities that differ from
the locations indicated, or which were not
indicated on the Centract Drawings. Sald record
drawings shall be supplemented by any detailed
skefches as necessary or directed to indicate,
fully, the Work as actually constructed. These
naster recard drawings of the Contractor's
representation of as-built conditions, including
all revisions made necessary by addenda, change
orders, and the lilke shalil be maintained up-to-
date during  the progress of the Work. As=-built
plans shall be "~ acecurate and certified by a
registered Professgional Land Surveyer and a
Professional Engineer licensed to practice in
Massachusetts. All as-built survey documentation
ghall be in accordance with Third Ordsr, Class IT

Standards.

In the case of those drawinags which depict the
detailed requirements for eguipment to  be
assenbled and wired Iin the factory, such as motor
control centers and the like, the record drawings
shall be updated by indicating those porticns
which are superseded by change order drawings or
final shop drawings, and by including appropriate
reference information describking the change orders
by number and the shop drawings by manufacturer,
drawing and revision numbers.

Record drawings shall be accessible to the Trustee
Eepresentative at all times during the
construction period and shzll be deliversad to the
Trustee Representative upon completion of the

Wark.

Upon substantial completion of the Work and prior
to final acceptance, the Contractor shall complete
and deiivar 12 complete sets of record drawings to
the Trustee Representative, conforming to the
construction records of the Contractor. This set
of drawings shall consist of corrected drawings
showing the reparted location of the Work. The
information submitted by the Contractor and
incorporated by the Trustee Representative into
the Record Drawings will be assumed to bhe
reliable, and the Trustee Representative will not
be responsible for the accuracy - of such
information, nor for any errors or omissions which
may appear on the Reccrd Drawings as a result.

01300-10
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1.9 Sheecting, Shoring, EBracing, or Sloping of Trenches Plan
Submrittal

(a) Prior tc commencement of any excavation which has
a plznred depth greater than the threshold limits
of the 0SHE regulatienz, the Contractor shall
submit to the Trustee Representative a detzmiled
plan showing the design of sheeting, shoring,
nracing, eloping, or eguivalent method and shall
be in receipt of +the 7Trustee Representative's
acceptance of same. This design shall be sealed
by a registered Professional Engineer licensed in
the Cormmonwealth of Massachusetts.

2.0 Demoliticon

Pricr to performing demclition of any above or below
ground structures or utilities, Contractor shall submit
zo the Trustee Representative a detailed schedule of
proposed demolitions identifying +the structures to he
demoliished and the means and methods to be usmed in the
demolition.

2.1 8Bopill Freosicn and Sedirentation Cont>»cl Plan

Prior to performing any soll remsoval or material
placenent, ths Contractor shall submit a plan for
temporary and permanent erosion control in accordance
with Section 0D2125.

2.2 Daily, Weeklv, and Monthlv Repcoris

The Contractor shall prepare dally reports summarizing
on-2ite astivities., Daily reports shall include as a
minimum the following:

Weather conditions;
Active work area;

Crew description;
Subcontrector activity;
Eguipment operating;
Hours werked;

Work perforned;

Problems; and

Health and safety issues.

OCODOOQOC

The Contractor shall also submit weekly =and monthliy
reports describing the activity of the period. Daily
reports shall be subnitted the dayv fellowing the report
day. Weekly reports shall be submitted within 3 davs
of +the report periocd. Monthly reports shall be
submitted within 14 days of the report period.

01200-11
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PART 3 = EXECUTION
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ENDR OF SECTION
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SECTION 0140C

QUALITY CORTEHOL

FPART 1 - GENERAL

1.C1 Description of Worl:

fa) Quality agsurance and the control of
installztion.

(b} References.
(e} Inszpecticn and testing laboratory services,

1.02 Related S=ction

Section 01300 - Submittals

1.03 Quality Assurence/Control of Ingtslliation

(a) Moniter guality cantrol over products, services,
S5ite conditions, and workmanship, for cenformance
with the Contract Documents.

(by Comply fully with manufacturers' instructions,
including each step in seguence.

(¢} Should manufacturers' instructions conflizst with
Contract Documents, request clarification from
Trustee Representative before proceeding.

(d) Comply with specified standards as a wminimam
guality for the Work except when more stringent
tolerances, co©ondes, or specified regquirements
indicate higher standards o©or Tmore precise
workmanship.

(e) Perform Work by persons gqualified to produce
workmanship of specified guality.

1.94 References

(a) Conform *c the reference standard which is in
effect as of the date for receiving bids.

{b) Obtain copies of standards when required by
Contract Documents.

031400-1
May 1905
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{dJ

Should specified reference standards conflict
with Contract Documents, reguest clarification
from Trustee Representative before proceeding.

The contractual relationship of the parties to
the Ceontract =shall not be altered from the
Contract Documents by either mention or inference
in any reference decument.

1.05 Ingpection and testing laboratory cervices

(al

g=)

(c)

(4)

(&)

Trustes will appeint, employ, and pay for
services of an independent QA ZInspector to
perform Quality Assurance inspection and testing.

The QA Inspector will perforn inspections, tests,
and services specified in individual
specification Sections and as required by the
Trustee Representative.

Reports will be submitted by the QA& Inspectcr to
the Trustae Rapresentative, indicating
observations and results of tests and indicating
compliance or neon-compliance with Contract
Documents.

The contractor, when reguired, shall cooperate
with QA Inspector t5  furnish samples of
materials, design mix, eguipment, tools, storage
and assistance as reguested.

1l Notify (A Inspector 24 hours pricr *o
expected time for operations requiring
services.

2. Make arrangements with QA Inspector and
pay for additional samples and tasts
required for Contractor's use.

Retesting or reinspection required because of
non-conformance to specified requirements shall
be performad by the QA Inspector on instructions
by the Trustee Represzsentative. Payment for
retesting or reinspection will be charged to the
Contractor by deducting inspection or testing
charges from the Contract Price,

PART 2 - PRODUCTS

May 1295

Not Uszed.

01400-2
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DART 3 - EXECUTION

Not U==d.

END OF SECTIOH
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PAET 1 -

SECTION 01540
J0B BITE SECURITY

GENERAL

1.01 Barricades, Ticghts and Signals

(2}

(&)

The Contractsr shall furnish and erect such
barricades, fernces, lights and danger sicgnels and
shall provide such other precauticnary measures
for the protection of persons or property and of
the Werk as necesgary and to comply with Federal,
£tate, and lccal regulaticns. Barricades shall be
painted in a color that will be wvisible at night.
Fronm sunset to sunrise, the Contractor shall
furnish and maintain at least cone light at each
barricade and sufficient numbers of barricades
shzll be erected +to }keep wvehicles from being
driven on or intc any Work under ccnstruction.

The Contractor will be held responszible for all
damage tc the Work due to failure of barricades,
signs and lights znd whenever evidence is found of
such damage, the Contractor shall immediately
remave the damaged porticon and replace it at
Centractor's cost and expense. The Contractor'is
responsibility for the maintenance of barricades,
signs and lights shall not cease until the Work
kas been accepted by the Trustee.

The Trust will provide 24 hour uniformed security
personnel to patrecl the fence line and the gite
offices at 41 Atlanrtic Rvenue for the purpose of

discouraging trespassing. These patrols will be
conducted <n the outside of the fence to determine
the integrity of the fence. These personnel will

not enter +the fenced portion of the Site to
apprehend a trespasser or to determine their
location but  will imnediately  report the
viclations. The Contractor will continue to have
security responsibility for the Work, both inside
and outside the fenced area. XEM Associates, whon
the Trust uses for Site security, is willing to
give their persconnel the appropriate OSHA training
in order to meet additicnal regquirements if they
are retained for additional job site security.

1.02 Restricted Areas

Designated portions of the Site are currently
restricted from publis access. Immediately

0i540-1



following the awarding of the Contract, the
Contractor shall assume the responsibility and
cost of Site Security. This includes, but is not
limited to, security guards, fence inspection and
repalr, and cther necessary measures to restrict
public access to these designated areas until the
remedy is installed. <Contractor shall cecordinate
with the Trustee Representative +*o establish
guidelines for personnel access to the Site.
Contractor shall be fully responaible for
maintaining site security from the time of
awarding the contract to completion of the work
including periods of no conatruction activity such
as between construction seasons.

END OF SECTION
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SECTION 01&%50

SITE RCCESS ARND TRATFFIC PLAH

1 - GENERAT

1.01

PURFCSE

This plan has been developed with input from the Woburn
Pclice Depar:tment. The interntion is to provide a
methoéd to minimize traffic congestion 1in the ares
around the Site, to 1improve public safety, and to
reduce the poterntial for ceomplsintse from the public.
The Contractor shall comply with =211 federal, state,
and local laws and regulstions that apply to the work
to be performed, including, but not limited to, all
traffic lews and vehicular welight limitations,

1.02 RESTRICTED ARFAS
Truck treffic sha’l not pass through residential zreas.
Route 38 and Merrimack Street shall not be used for
access to the Site.

1.03 SITE ACCESS
All truck traffic ghall access the Site from Route 128
to the Washington Street exit znd Mishawum Road. muck
access to the main site which covers %the eastern half,
shalil ke from Commerce Way. Truck access to the
western portion of the Site, =shall be from Mishawum
Road and New Boston Street.

DPERT 2 -~ TRAFFIC DPILAN

2.01 IMITS OF WCLUME

day 1895

To minimize traffic congesticon in the area arocund the
Site the Contractor limit the number of trucks entering
the Washington Street, Mishawum Road, and Commerce Way
areas. During the hours from 7:C00 AM to 3:30¢ PM, the

maximum number of trucks will be 50 {i.e., 50 ftrucks
shall be allowed into the B8ite and 50 trucks shall be
allowed to ewxit the Site). These trips should be

spread evenly over the time period. Truck traffic is
prohibited during the peak perisd of 2:30 PM to 5:30
PM. '

C1550-1
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OFF-LOADTNG

The Contractor, in conjunction with the Trustsee
Representative, shall select the areas to be used for
off~loading and temporary storage of matarials. These
areas shall ke located on clean portions of the Site to
eliminate the need to decontaminate the trucks. These
araeas shall be Iocated so that trucks rcan exit the
puslic street into the area with no delay so that there
is no impact to local traffic flow. To reduce tracking
of soils back on to the streets, dumping of solls

should be done in a manner that minimires wheel contact
with the soils.

racking pads, 20 fszet wide and 50 feet long,

congisting of a 12 inch thick layer of 2 1/2 inch
clean, crushed stone placed over geotaxtile fabric
shall be constructsed and maintained over the duration
ctf the constructicn at the entrances to the staging and
storage areas.

COVERING OF MATERIALS

211 trucks used for transport of £ill materials, scils,
gravel, crushed rock, asphalts, and similar materials
shall be covered with a well secured ftarp before
transportation on public rozds. The Contrastor shall
take such steps as necessary o prevent spillage, wind
blown deposits on the streets and highways, and damage
to other vehicles. After dumping the load at thes Site,
the Contracter shall inspect the truck bed for residual
materials and shall remove or cover residual material
before thes truck 1s allowed to leave the Site on public

roads.
STREET CLEANING

The Contractor is responsikle for removing all soils,
dirt, rock, asphalt aznd cther deposits that accumulate
on the public sitreets that are a result of the

Contractor's hauling cperation. This  includes
windblown deposits, spillage, and trackage of materials
onto the streets. Inspection of the streets is to ke

performed at least daily during hauling operations.
When the inspection determines that cleaning is
regquired, it =shall be performed immediately. The
Trustee Representative will verify compliance with this

reguirement.

01550-2
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May 1595

FLAGMEN

Hauling, dumping, and other operations shall be
performed in such a manner that pubklic streets ang
traffic flow on ths streets are not impacted. If the

Contracteory finds ir planning and scheduling of the work
that there will be a requirement to restrie:t traffic
flow or =zemporarily siop traffic, a flagman will be
reguired, This fiagman must ke an Off-Duty Woburn
Police Qfficer. The Contracter shall be responsible to
contact the Woburn Police Depsritment in advance and
shall make payment for this ssrvice, In emergency
situstions where a flagman 1s regquired teo halt or
divert Traffic, the Contractor will provide a flagman
until +the Woburn Peclice Dept., can be notified ang
regspond +to the Site. Under no cilrcumstance shall &
Woburn Police Dept. Fiagman be used where there is a
potential for exposure to hazardous materials.

ON-S51ITH TRANSPORTATION

Movements of <trucks and eguipment within the Site
boundary are not limited in volume. However, the work
is to be perforned in 2 manner such that public streets
and the business operations on-S8ite are not adversely
impacted. The <Contractor shall coordinate wia the
Trustee Representative with business operators on-Site
to stage the work such that on-Site business activities
are not eadversely impacted. This mway reguire
performing portions of the work during off~hours. The
Trustee Representative will assist in and monitor the
planning, scheduling, coordination, and irplementation
of the work ta achieve the akove gozl. The control of
traffic on Site, with the excepticon of public streets,
is the Contractors sole responsibilizy and shall be
performed in a safe and orderly manner. 2 spead limit
of 15 MPH shall be enforced by the Contractor on all
vehicles and egquipment performing work on the Site.

TRANSPORTATION OF CONTAMINATED MATERIATS

Certain activities on Site zreguire that contaminated
materials from one area be removed and transported to
another area of the Site for use asg fill material.
These materials must not be transported outside of the
S8ite boundary. 2All trucks moving coentaminated material
on public streets and through clean areas on the Site
must be free of external contamination. All trucks and
equipment that have been exposed to contamination must
be decontaminated by the methods outlinad in the
Contractors decontamination plan and approved by the
Trustee Representative before moving from contaminated
areas to clean areas. Stear cleaning on a

DL350-2
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decontamination pad that will collect the run-off shall
be used where possikle, All contaminated materials
being .transported are to be securely covered to
eliminate the pectential for the contaminant to escape
into the envircnment. The Contractor shall uss a
suitaple dust inhibitor approved by the Trustee
Representative in conjunction with a securely anchored
tarp az & minimum. Trucks that have hauiaed
contaminated material shall not haul clean material or
leave the Site until after undergoing thorough
decontamination. This will include =steam cleaning of
the hed, wheels, tlres, fenderwells, and all external
gurfaces as a minimum. The Contractor shall comply
with all applizable laws and regulatiens in performance
of these specifications.

ON-SITE HAUL ROAD

Several areas on the western side of the Site, In the
vicinity of New Boston Street and Merrimac Street,
require removal and transport of contaminated materials
to the eastern side of the 8ite. In order to do this
without hauling outside of +the Site, the Contractor
shall utilize an existing temporarvy haul road that will
cross the rallreoad lines that divide ths Site (=zeae
Figure No. 01550-1}. The Trust wiil provide, Tthrough
MBTA, the track crossing jitself but it will he the
responsibility of the Contractor to provide the road
connecting to either side of the tracks. The road
shall he constructed of crushed stone. The Trust will
obtailn written authorization from the parties involved
for permission to access and construct the road. Gna
key element of this activity will be compliance with
the MBTA track crossing procedurses and gafety
regquirements. ‘he Contractor will provide MBTA flagmen
to be on Site at the crossing during construction of,
and all use of the rcad over the railrocad tracks. &t
ne time will any activity be allowed within the
railroad right-of-way without the presence of a MBTA
flagman, who will be in charge of all crossing
activities. Any Contractor employee or subcantractor
that falls to conply with directions given by the MBTA
flagman shall be immediately dismissed and removad fronm
the Site. The Trust will make all arrangemants with
the MBTA - and will provide the Contractor with
informaticn pertaining to these arrangements and other
regulrements. Eny additional cost for involving the
MBTA such as lnsurance or inspectors (if required) will
be paid directly by the Trust. This does not include
costs for damages caused by the Contractor due to
negligence or nonconformance to MBTA safaty
regquirements. .

01550-4
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The Contractor shall provide with his bid, an estimate of
the amount of time which a flagman will be reguired at the
MRBTA crossing.

END Qf* SEECTIGN

May 1935
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PELRT

SECTTION 01562

DUST CONTROL

1 -~ GENERAL

1.901

May 1905

Nesceription of Work

The Contractor shall employ cconstruction methods and
means that keep airborne particulates to the wminimum
and sheall provide for the application of water or
employ other appropriate preventative means or methods
to maintaln dust control, subject to the approval of
the Trustee Represenitative.

Related Sechions

Odor Contrel, Section GL563

Site Prepezration, Section 02100
Cleaning and &Grabbing, Section 062119
Excavation, Secticn 02220

Backfil]l and Fill, Section 02223
Drilling and Blasting, Section 02221
Ambient Rir Monitoring, Section 01565

L e T S
t“i_l'_ih’_m 20w

Protesticon of Adjacent Probertv

Ths Contractor shall wvisit t£he Site and neote the

puildings, landscaping, rocads, parking areas and other
facilities at and near +the Work Site that mnay be
affected by their cperations. The Contractor shall

make adeguate provision to fully protect the
surrounding area and will be held fully responsible for
all damages resulting from Contractor's operations.

Health and Safety

PM1¢ particulates shall be limited to an annual average
of less than 180 ug per cubic meter and a 24-hour
maximum ©F 450 uvg per cubic meter of air at the Site
monitoring points described in Section 01565. In
addition, data gathered by dust monitoring devices will
be usged to monitor metals in particulates to ensure
that thay are below TLV's outlined by the ZAmerican
Counzil of Governmental and Industrial Hygienists.

Gl562-1
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2 - FRODUCTS

PART

The use of calciun chloride for dust control is not
permitted on the Site. Site workers =shall net be
exposed to particulates in excess of applicabls Federal
and/axr State standards. In certain arsas of the Site,
the metal concentrations in soil are such that total
alrborne particuiates shall be kept at concentrations
lower +than the O03HA particulate standard of 10 mg/m3,
or resplratory protection sghould be used.

3 =~ EXECUTION

May 1555

Watering egquipment shall be used to minimize airborne
concentrations and shall consist of pipelines, tank
trucks, or other devices approved by the Trustse
Representative, which are capable of applying a uniform
gpraad of water over the ground surface, 2 suitable
device for a positive shut-off and for regulating the
flow 1ate of water shall be located zo as to permit
poaitive operator control.

END OF SECTION

01562-2
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SECTION 01563
ODOR CONTROL

CENERAL

1.01 Descriotion of Work

(2)

(b}

(c)

The Contractor shall provide all labor, eguipment,
machinery, and materials teo apply odor contrsl
media to exposed soils containing hide residues or
soils releasing odors at the Site during
prosecution cof the Werk.

Conzrol of cdors is critical to site construction.
The Contractor shall be fully responsible for the
proper and timely implementation of odor control
meazures in such a way that conpliance with the
odor standard is ensured.

Gdor contrel shall include application and
maintenance of temporary/permansent solil cover, or
temporary feoazm odor controal agents.

The use of cdor controls shall be mandatory during
all grading work on hide piles and during
construction in Wetland 22, the New Boston Street
Drainway adjacent to Wetland 8, and excavation of
the utility corridor adjacent tc the East-Central
Hide Pile.

The Contractor =shall perform all Work in
accordance with the Cdor Contrcl Plan, Subsections
3, 4, and 5. The Odor contrecl Plan is included in
draft form as Attachment B to these
Specifications. The Contractor shall assist the
truostee representative with updated schedule
information for  Public Information  program,
described in Attachment B. The contractor shall
not relsase ary project related information to the
media, all such communication shall be coordinated
by the Trustee Reprasentative.

1.02 Belated Seétiong

(a}
(b)
{c)
(d}
(e}

wlay 1983

Dust Ceontrol, Section 01562

Site Preparation, Secticn 02100
Clearing and Grubbing, Section 02il0
Excavation, Section 02229

Backfill and Fili, Bection 02223

0.5€63-1
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PART 2

{f]

Anmbient Air Monitcring and Stack Gas Testing,
Section 01565

— ERODUCTS

EART 3

{a)

As noted in part 1.01, temporary odor control
media to be applied by the Contractor shall
include scil cover or an applied foam agent. For
the purpose of temporary odor control, clsan £ill
s50il may be placed at a rominal é-inch thickness
over exposed subgrades contazining hide residuszs or

other soils relzasing ocdors. odor cantrol foam
shall consist of Rusmar AC~S00, or an approved
equal, applied in accordance with the

manufacturer's recommendations for odor control.

= EXRECUTION

Mey 1993

(&)

{0}

(d}

(e)

3eils containing hide residues and other soils
emitting odors shall, 1f disturbed during the
course of construction activities and found to
give off oders, be covered with a minimum of €
inches of cover soll or odor cantrol fcam until
such time as firal grading and cap placement can
be accomplished. The <Contracter shall maintain
the integrity of the +emporary odor control
measure until the final cap materials have been
placed and approved by the Trustee Representative.

Gdor controel media shall be placed over disturbed
areas by the contractor immediately upon the
Giscovery of odors, especially hydrogen sulfide
(rotten egg) odors. Media shall be applied over
areas of regrading or excavation o¢f nraterials

known to contain hide resjidue,

Breas that have received odor control foam shall
not ke left exposed for more than 10 caiendar days
without receiving a subssquent application of foam
or final cover naterials.

Ciean f£ill used for temporary odor ccentrol may not
be re-used, feollowing application for odor
control, for permeable cover. It may, however, be
reused as odor contrel or used as subgrade to
receive permezble cover materials, if it meets all
other criteria for compacted subgrade f£ill.

Odor control foam shall be applied in accordance
with manufacturer's recommendations. Following
application, the Contractor shall Ilimit traffic
over the area of application to limit disruption
of the foam membrane and the sukseguent potential

01563-2
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()

relezse of odors. If necesezary, the Contractor
shall reapply foam to areas that have been
disturbed by construstion activities, or where the
foam is greater than 10 calendar davys old, at no
cost te the Trustes.

The Trusitee Representative ghall be the final
judge in determining if odor contrel iz adeguate,
If the Contractor is unable *o control oder, Work
may he stopped at the discretion of the Trustee
Representative. Contractor shall not be grantesd
extensions of time or reimbursement for any delays

S0 Caused.

At nec time shall +the concentration of total
reduced suliur compounds in air exceed 47 parts
per billion at the site monitoring staticons
described in Section 01565, Portable instruments
and detector tubes shall »he used in and near
excavations within areas known to contain hide
regidue. The monitoring personnel shall provide
Teedback *to the excavatlion <rew as rapidly eas
possible,

END OF 5LCTION

01563-3
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HEALTH AND SAFETY SPECIFICATICNE FOR CONSTRUCTION

PrRT 1 - INTRCODUCTTION

L.01 Purnoss

The purpose of thess Health and Safety Specifications
is to estzblish minimum health and safelty reguirements
for the Contractor.

.02 Zpolicakility

These regquirements should be used by the Contractoer's
Health and Safety COfficer to assist in preparation of
+the Contractor's Health and Safety FPlans. These
recuirements shall not relieve any party from
cempliance with any applicable Btate, Federal, or other
hezalth and/or safety reguirements and safe construction
practices which are not identified in these

reguirements.

PART 2 - SITE BACKEGROUND/REMEDIES

The Industri-Plex Site, which covérs approximately 245 acres
in the northern part of Woburn, Massachusetts, 1s a CERCLL
site. Certaln chemicals known to be present at the Site may
cause adverse hesalth effects under certain circumstances.
Varicus chemical hazards are identified below, based upon
Site data presented In the Reccré of Declision (RCOD},
Remedial Investigation (E1}, and Pre-Design Investigation

(PDI) reports. These resporte, which are Identified in
httachment 1, and cther public information should be
consulted Ifor more detail. Peports are contained In the

Administrative Record for the Industri-Plex Site, and can be
reviewed at the City of Reading Publiic Likrary and USEP2
Region 1 in Boston, MA. '

Potentially impacted media include air, groundwater, soil
and sediments. ©Potential exposure pathways include, but are
not necessarily limited to, ingestion, inhalation of wvapors
and particulates, and cermal contact. Materialz of greatest
concern include:

1. Animal hide residues buried in s0il and
stream/pond sedimentes which give off a noxicus
odor (hydrogen sulfide and methyl mercaptan) and
methane; ang,

Glo64-1
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2. Soils and sediments containing metzls and certain
organic compounds.

Many of these materials are known or suspected human
carcinogens and might cause adverse hesalth effects under
certain clrcumstances. In accordance with the ROD, remedies
are to be instituted at various parts of the sSite in order
to protect public health and the environment from the ahove
chenical hazards. The remedies comprise:

1. Remady for Contaminated Soils;
2. Alr Femedy for the East Hide Pile; and
3. Reredy for Contaminated Groundwater.

The soill and sediment remedy is intended teo prevent physical
contact with soil and sediment containing arsenic, lead,
and/or chromium zbove ROD action Levels of 300 ppbnm, 600 ppmn,
and 1000 ppm, respectively. Physical contact is prevented
using either pre-existing structures (such as buildings and
paved roadways), or a permeabkle so0ll cover or covar
equivalent.

A gas collaction and treatment system constitutes the 2ir
Remedy for the East Hide Pile,

The groundwater remedy will <consist of groundwater
extraction, treatment and recharge systems.

Institutional Controls are an integral part of the remedies
and are intended to protect the integrity of the remedies in

perpetuity.

The Contractor shall prepare and inmplement Project Health
and Safety Plans. The Health and Safety Plans shall conform
with the reguirements of 29 CFR 18190.120 and shall be
prepared by the Contractor's Health and Safety Officer. The
Contractor's Health and Safety Cfficer shall be a Certified
Industrial Hygienist and shall have experlence with
establishing and implementing health and safety plans and
programs for hazardous waste site operations. The
Contractor's Health and Safety Plans shall incorporate the
requirements contained herein and shall describe all acticns
to be taken to protect worker health andéd safety. Thase
plans shall identify all tasks tf.o be undertaken by the
Contractor and shall establish Health and Safety procedures
for each task. The Contractor's Health and Safety Plans
shall be approved by the Contractor's Health and Safety
Officer prior to the initiation of any fieldwork, and submit
copies for comment from the USEFA, and MDEP. Any

01564-2
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medifications +o the Plans shali be submitizd to the USEEA

and MDEP fer comment.

PART 3 - RECORD KEREPING

k1l parties engaged in on-Site activities must read the
Contractor's Health and Safety Plans fory the relevant tasks.
Documentation demonstrating compliance with this regquirement

shall be maintained on-5ite by the Contractor. Written
evidence of compliance with 29 CFR 1910.120 =shall alss be
raintained on-8ite 1n the Contractor's files. Copies of

such documentatiem shall be provided +c the Trustee
Representative.

D1564~-3
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SECTICN 01585

AMBIIDNT ATIR MONITORING

ZART 1 ~ GENERAL

1.01 Description of Work

The Contracter shall operate a site monitoring system +to
ensure that air guality standards for odor and PMLC
particulates (47 ppk hydrogen sulfide odeor units and 20 ug
per cublc meter, respectively} are not exceeded during

remadial. acticn. The Contractor shall take apphropriate
action, at discussmed in Sections 01563 and €1562 1f these
standards ave ewceeded. The Contractor shall also perform

amblient air manitoring tc  protect  =site  workers  as
appropriate (Sections 01363 and C01554).

1.02 Reloted Sections

Dust Contrel, Section G1l562

Site Preparation, Section 02200

Clesring and Grubbing, Section 02110

Excavation, Sectiaon 02220

Backfill and ¥ill, Section Q2223

odor Control, Section (1563

Jealth and Safety Specifications for Ceonstruction,
Secticn CG1564

T S e e e
O 0 o
[ P e T

FPERT 2 — PRODUCTS

The Contracter shall utilize products which mneet the
specifications and performance reguirements defined in the
attached Site Monltoring Plan (Attachment 21565-1).

PART 3 - EXECUTICON

The particulate and odor monitoring programs shall be in
effect at all times during remedial action as described in
the attached 5ite Monitoring Plan. The monitoring team
shall provide fzedback to excavation crews as spon as

possikle,

END OF SECTICN

+tachment
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ATTACHMENT

Volume 2 of the Site Monitoring Plan (ISRT-FDI-33), which
was submitted to the Agenciez as part of the Pre-Design
Investigation, will be included in the C{ontractor bid
Docunents.



1.04 Closecut Subrittals:

(&)

(k)

(c)

{d)

(e)
(£}

Certification of completion from a Professional
Engineer registered in  +the Commonwealth  of

Massachusetts that work has been completed i
compliance with the terms of the remedial design.

Project Record Documents: Iirn accordance with
requirenents of Section 01720.

Deliver ewvidence of compliance with regquirement
of governing authcorities:

1. Certificates of Acceptance.
2. Certificate o#f Occupancy, if reguired.

Deliver Certificate of Insurance for Products and
Completed Operations.

Maintenance Manual.

Applicakle reguirements of federal, state, and
loczl agenciles having Jjurilsdiction.

1.05 Evidence Of Pavments, Znd Release DFf Liens;

(a)

(b)

{c)

Coentractor's Affidavit of Payment of Debts and
Claims: '

Contractor's affidavit of Release of Liens; with:
1. Consent af Surety to Final Payment.

2. Contractor's release or walver of liens. {To
be reviewed by Trustee pricr to final Payment
Certification.)

3. Separate releases or waivers of Iiens for
subcontractors, suppliers, and cthers with
lien rights against property of Trustee,
together with list of those parties.

211 submittals shall be duly executed before
delivery tc Trustee Representative.

1.56 Final Adiustment Of Accounts:

May 1925

{a}

Submit final statement of acecounting to Trustee
Representative.

017G0-3
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fh} Statement shall reflect all adjustments,

including:
1. Original Contract Amount.
2.  Additions and deductions resulting from:
a, Previous Change Orders.
b. Unit Prices.
. Other Adjustiments.
c. Deductions for uncorrected work.
e. Deductions to Re-review/Re-inspection
Fayments, :
3. Total Contract price, as adjusted.
4. Previcus payments.
5. Zmount remaining due.

1,07 Final Apnlication For Pavment:

fa} Contractor shall submit final application in

accordance with reguirements of the
Agreement.

1.08 Pest-constryuction Review:

Contracht

(a}) Priocr to expiration of one vyear from Date of
Substantial Completion, fYrustee Representative
will make visual review of Project in company with
Contractor to determine whether correction of work
is reguired, in accordance with provisions of

Section 01740.

(b} For guarantees beyvond one year,

Tristes

Representative will provide reviews at request of

Trustee, after notification teo Contractor.

{c) Trustea Representative will promptily

Contractor, in writing, of any
deficiencies.
PART 2 - PRODUCTS
Hot used

PART 3 - EXECUTTON

Not used

END OF SECTION

01700-4
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PART

SECTION 01720

PROJECT EXECORD DOCUMENTS

1 -~ GENERAL

1.C1

{2}

(o)

Description of Work

The work under this Section includes, but is not
necessarily Iimited to, the maintenance, recording
and submittal of project record documents ag
herein specified.

The Contractor shall maintain in designated
locations at the Site for the Owner one record

copy of:

1. Drawings

2. Specifications

3. Change orders and other modifications to the
Contract

4, Engineer field orders or written instructions

5. Revigwed shop drawings, product data and
Samples

5. Field test records

7. Health and Safety records as reguired under

O5HA 1510.120.

1.02 Maintenance Of Documents and Samples

May 1583

(a)

(b)

Storage

1. Store documents and samples in Contractor's
field office apart from dosuments used for
construction.

2. Provide files and racks for storage of
docunents.

3. Provide locked cabinet or secure storage

space for storage of samples.

File documents and samples 1in accordence with
format of these Specifications.

01726~1
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(=)

{d)

Maintenance

1. Maintain documents in a clean, dry, legikle
condition and in good order.

2. Do not use recaord documents for construction
purposes,

Make documents and samples available at all tinmes
for inspection by Trustee Representative.

1.03 Recording

Maey 1995

(a)

(b}

Lakel =ach document W"PROJECT RECOERD"™ in neat,
large printed letters,

Eecording

1. Record information concurrently with
construction prograss.

2. Do nct conceal any work until reguired
information is recorded.

Drawings: Record drawings shall be reproducible,
shkall have a title bleck indicating that the
drawings are record drawings, the name of the
company preparing the record drawings and the dzate
the record drawings were prepared. The Contractor
will be provided paper sepias of the Contract
Drawings, at the cost of reproduction, or hs may
elect to provide reproducible drawings via another
method. Legibly mark drawings to record actual
construction:

1. Depths of various elements of foundation in
relation to finish first floor datum.

2. Horizontal and vertical locations of
underground utilities and  appurtenahces,
referenced to permanent surface improvements.

3. Location  of internal utilities and
appurtenances concealed in the constructicn,

referenced to visible and accessible features
of the structure,.

4, Field-changes of dimension and detall.

5. Changes made by Requests for Information
(RFI}, field order or by change order.

6. Details not on original Contract Drawings.

01720-2
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Specifications: Legibly mark each sectien to
record:

1. Manufacturer, trade name, catalog number, and
supplier of =esach product and item of
egquipment actually installed.

2. Changes made by Reguests for Information
{(FrI1y, field order or by change order.

1.04 Sulbmittal

May 1995

At Contract clossout, deliver record documents in
the form of a Final EReredial Construction Report
to Trusteese Representative for the Trustee.

Accompany submittal with transmittal letter, in
guplicate, containing:

1. Date

2. Project title and number

3. Contractor'is neme and address

4, Title and nurber cf =sach record document

5. Signature of Centractor or Contractor's

authorized representative.

END OF SECTION
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SECTION 01740

WARRANTIES

PART 1 - GLNERAL

1.01 Proiject Maintenance 2nd Warranty

(a) Maintain and keep in good repair the Work covered
by these Drawings and Specifications until
acceptance by The Trustee.

(k) The Contractor shall warrant for a periecd of one
vear from the date of Trustee‘s written acceptance
of certain segments of the Work and/or Trustee's
written final eacceptance of the Praject, as
defined in the Contract Documents, that the
completed work is freae from all defects due o
faulty products or workmanshilp and the Contractor
shail promptly nake such corrections as may Dbe

necessary by reason of sach cdefects. The Trustees
will give nctice of obgerved defects with
reagonakle promnptness,. In thsz event that the

Centractor should fail to make such repairs,
adjustments or other work <tThat may be made
necessary by such defects, the Trustee may do so
and c¢harge the Contractcr the ceogt thersby
incurrced.

(c) The Contractor shall not be obligated to make
replacements which becone necessary because of
ordinary wear and tear, or as a result of improper
operaticn or maintenance, or as a result of
improper work or damags by ancther Contractor or
the Trustee, or to perform any work which is
normally performed by a maintenance crew during
operaticn.

(d) In the event of multiplie failures of major
consequences prior to the explration of the aone
year warranty described above, the affected unit
shall be disassenbled, inspected and modified or
replaced as necessary to pravent further
ocourrences.

411 related compenents which may have been damaged
cr rendered non~gaerviceable as a conseguence of
the failure shall ke replaced. A mnew 12 month
warranty against defective or deficient design,
workmanship, and rwaterials shall commence on the
01740-1
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May 1095

(&)

{g)

day that the item 1s reassembled and placed back
into operation. As used herein, multiple Ffailure
shall be interpreted to m=an two c©r mare
successive failures of the same kind in the same
itenm or fallures of the same kind in twoe or more
items. Major failures may inglude, but are nct
limited to, cracked or broken housings, piping, or
vessels, excessive deflections, bent or broken
shafts, broken or chipped gesar teeth, prematurs
hearing fallure, excessive wear or eXcesslve
leakage around seals. Failures which are directly
and clearly traceable tc operator abuse, guch as
operations in conflict with publiished operating
procedures oY inmproper maintenance, &8uch as
substitution of unauthorized replacement parts,
use of incorrect lubricants or chemicals, flagrant
over~ or under-lubrication and using naintenance

procedures not conforming with published
maintenance instructions, shall be exempted from
the scope of the one year warranty. Should

rnultiple failures occur in a given item, all
products of the sams size and type shall be
disassembled, inspected, nodified or replaced as
necessary and rewarranted for one year.

The Contractor shall, at Contractor'’s own expense,
furnish all labor, materials, tools and eguipment
regquired and shall make such repairs and removals
and shall perform such work or reconstruction as
may be made necessary by any structural or
functional defect or failure resulting fLrom
neglect, faulty workmanship or faulty materials,
in any part of the Work performed Ly the
Contractor. Such repair shall also include
refilling of trenches, excavations or embankmeants
which show settlement or erosion after backfilling
or placement.

Except as noted on the Drawlngs or as specified,
all structures such as embankments and fences
shall ke returned to their original conditien
pricr to the completion of the Contract. Any and
all damage to any facility not designated for
removal, resulilting from the Contractor's
operations, shall be promptly repaired by the
Contractor at noc cost to the Trustea,

The Contractor shall be responsible for all road
and entrance reconstruction and repairs and
maintenance of same for a perlod of one year from
the date of final acceptance. In the event the
repairs and mwaintenance are not made immediately
and it becomes necessary for the owner of the road

017402
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May 1995

(1)

(3)

(33

to  make guch repailrs, the Contractor shall
reimburse the owner of the read for the cost of

such repaire.

The Trustee Eepresentative shall have agoess to
the Work at =11 tinmes and Contractor shall provide
such access for inspeciion or okservation of the
Work by the Representative or persons designated
by thes Representative. Examination or re-
examination of covered Work may be ordered by the
Representative; and, if so ordered, such Work must
be uncovered by the contractor. If such Work is
found +to be in accordance with +the Contract
bocuments, Trustee shall pay Contracter the cost
of uncovering and replacement, such ¢vst shall be
determined by +the change provisions of the
Contract. If such Work is found to ke effective
cr faulty, <Jontractor shall pay 2il cogts Lo
correct that Work and all costs for the uncovering
and replacement.

In the =vent the Contractor faills to proczed to
remedy the defects upon notification within 135
davs of the date of =uch notice, the Trustee
reserves the right to cause the required materials
toe be precured and the work to be done, as
dezcribed in the Drawvings and Specifications, and
fo hold the Contractor liable for the cost and
expense tharecof.

Notice to Contractor for repairs and
reconstruction will be made in the form of a
ragistered letter per the notice provisions of the
contracts.

Neither the foregoing parvagraphs nor any provision
in the Contract Documents, ner any special
guarantee time limit implies any limitation of the
Contractor's liability within the law of the place
of construction.

ZXD C¥ SECTION

01740-3
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SECEION G201D

SUBEURFACE CONDITIONS

PLRT 1 - GENEZEAT

1.01 Description

(a)

(b}

May 1985

{e)

S50il boring logs are shown 1n reporis prepared as
part of past investigations of the Site and the
PreDesign Investigation. This information may be
reviewed at the ofifices of "he Industriplex Sits
Remedial %Trust, 41 Atlantic Zvenue, Woburr, MA.

This soil investigation informetion is offered as
an zid in Bidding only and 1s not a part of the
Contract Documents. fThe boring logs are avallable
for Contractoris informationn but &are not a
warranty of subsurface conditions. The Trustee,
Engineer, and the Trustee Representative assume no
respoasibhility for any variation between materialsg
encountered dur ing construction and those
indicated on the bkoring logs nor for any wvariation
hetwaen the location of the water table
encountered during construction and that indicated
on the bering logs at the date borings were taken.

Additional Investigaticn: The Contractor shall
visit the Site and become acguainted with gite
cenditions. Once the Trustee Representative has
giver his apprcval in writing, prospective

Contractors may perform tThelr own subsurface
investigations, in which case their request for
borings or digging of testholes will have to be
accompanied by a Work Plan and assoclated Health
and sSafety Flan. The Contractor shall obiain the
right tc access private property locatsd cn the
Site from Trustes Reprecentative and shall assume
all responsibility for any damage to property
caused as a result of the Corntractor's
investigation. The Contractor shall be
responsible for the proper sealing of test borings
in accordance with applicable state and local
regulations and for the proper handling and
disposal of scil cuttings and/or samples,

Location of Porings: Contractors shall be
responsible for making their cwn determinaticon of
the location of the soil borings on this Project.

END OF SECTION
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SECTION (2060
DECOMMISESTIONING OF UTILITIES AWD STRUCTURES

PART 1 - GERERAT,

1.01 Description of Work

“he Contractor shall furnish all labor, materials,
tools, and appurtenances reguired to conplete the work
as described below. The Contractor shzall provide a
"Competent Perscn" to inmpliement, supervise, and inspect
all decommissioning work. Work described in this
Sezstion includes work in ceonfined spaces. All work
shall be perforrmed in accordance with the Contractor'ts
Health and gafety ¥Flan. The Contractor shall be fully
responsible for protecting utilities and structures
which are *o remain in service. Contractor =shall
netify and coordinate with utility owners as required
to complete the work.

1.02 Related Secticns

(a) Clearing and Grubbing - Section 02110

(b} Excavation - Section 02220

(c) Backfill and Fill - Section 02223

(d) Iwrpermeable and Permeable Cover Fill - Section
2242

(e) HBealth and Safety Specifications for Construction
~ Section 013564

£y Dust Controcl - Section 015562

(g) Odor Control - Sectien 01563

{h) Concrete -~ Section 03330

1.03 Submittals

(a} The Contracter shall submit +to  the Trustee
Representative a decomrissioning plan describing
the abandonment seguence and methods prior to the

work.

(b} The Contractor shall submit proposed grout mix and
procedure for grouting under Subsection 3.03 [(c).

1.04 Eecord Documents

The Contractor shall accurately survey and record actual
Iocations of decomsnissioned structures, tanks and utilities,
and submit as-pbuilt decommissioning plans to the Trustee
Representative.

p2060-1
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PART 2 = PRODICTS

2.01

Fill Material

Backfiil material shall be used as specified in
S=ctions 02223 and 02242,

i =~ EXECUTION

May 1955

Underground Concrete Tanks

The decommissioning shall include, but not be limited
to:

fa} The testing, removal and disposal of any contents
in accordance with all current regulations.

{b) The demolition and remcval of the roof slab and,
if necessary, the demolition and removal ¢f the
gide walls to 2 feet below the cover subgrade.

(e) Steam cleaning the inside of the tank, and

(d) Filling empty, cleaned tanks as spscified, with
lean concrete or with backfill placed in compacted
lifts in accordance with these specifications
{Section 02223}).

Underground Steel Tanks

The work shall include, but not be limited to:
fa} Same as 3.0L1l{a)

(k) Steam Cleaning

(c) ¥Fill with Jean concrete

Lbandoned Pipelines

The work shall include, but not be limited to:

(a) Demclish and remove manhcoles and inlets to -2 feet
below cover subgrade and backfill with lean
concrete,

{b} Plug abandoned pipelines with masonry or concrete
pulkheads, wminimum thickness 12 inches at both
ends if possible.

{c) Pressure grout the 36 inch pipeline on the Woburn
Industrial Associates property.

020602
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3.04

3.086

Mav 1955

U/G Vanlts and Pits

The work shall include, but not be limited to:

fal ocut and rewmove all pipes at tThe inside of the
structure.

(k) Fill structure with Iean concrete.
‘o) Wood bulkhesads may be used to block cff U/G Vaults
and Pits provided they are fully encased by

concrete.

Concrete Slabs

Unless otherwise specified, structural slabks shzll be
demolished and removed. Structuralily sound concrete
slabs mzy be left In place, 1if so directed by the
Trustee Representative, as & rcover equivalent. 1In such
case a2l s50il, wvegetaticn and debris shall be removed
and the slab shall be steam cleaned.

Avove Sround Steel Tanks

The work shall include, but not pe Iimited +to:

Same a2 3.01l{&)

Stean clean steel inside and outside

Demoplisn tank

Renove tank in agcordance with all current
regulations.

el Steam clean concrete =lab

2aow

Gas Pumps

The work shall ianclude, buf not be limited to:

{(a) cSame as 3.01(a)
(b} Steanm clean
(c} Remcve in accordance with all current regulations.

Above Cround Structures

The work shall inciude, but not be limited to:

Steam clean all surfaces

Demolish roof and walls

Demclish slabs 1if directed by +the Trustee
Fepresentative.

{(d) Remove debris in aecordance with all current
regulations.

L W ]
O W
— e
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3.05

3.10

May 1095

Dispesal of Demolition Debris

the reguirements of Sectien 02110, Clezring and
Grubbing.

Abandeoned Raill Spurs

Existing abandoned railroad spurs within an area to
receive above grade cover shall be abandoned in place.
The rails and ties shall be covered with compacted soil
filY to providée a smooth surface for the cover.
Reguirements for proof relling are waived within the
limits defined by the ends of the railroad ties, No
grubbing 1s necessary toc remove ties and rail. Clear
all other debris from the railrvad tracks including
trees, stumps, brush, and trash pricr to backfilling.

Existing abandoned rail spurs within an area to receive
at grade cover shall have the ties and rails completely
removed. Ralls and ties will be treated as metal and
wood debris and disposed of as descriked in subsecition
3.03 of Section 02110.

END OF SECTION

020604

001\profect\@33-6142\wicspeesteec2060. d o



SECTIOKN QZ067C

MONITORING WILL, GiS5 VENT, AND PIEZCOMETER DECOMMISSIONING

PATRT

1 - GENTEAL

1.01

1.04

May 1955

Descripticn of Work

Thisz section describes +the genaral reguirements for

abandoning the existing grourdwater monitoring wells,
hide pile gas vents, and plezometers.

Reference Specifications

212  groundwater moniteoring  well, gas vent, and
piezemeter abandonment shall he done in accordance with
the current Commorwealth of Massachusetts Department of
Environmentel Protection (MDEP), Standaréd References
for Monitoring Wells, Section 4.6, Decommission of

Monitoring Wells.

L detailed plan for sbandenment of =sach well shall be
submitted te the Trustee Representative in accordance
with Section 1300. 2t the compietion of the well
abandonmext, record drawings showing the as-built
conditions of the abandoned well shall be prepared.
The documentation shall include at least the following;

Method and eguiprent used to seal the well(s),
Well depth to the nearest 0.1 feset,

Depth drilled;

Dianeter of overdrill,

Volume of grout used,

Grout mix, and

Copies of ¥assachusetts well drillers
registrations of drillers performing the werk.

. "

SOV U b L A

-

Puality Assurance

(a) Observation and testing: 2All well, gas vent, and
plzroreter abanfonmant ocperations shall be
conducted under the observation of +the Trustee
Rerresentative. The Trustee Representative will
pe familiar with Ccmmonwealth of HMassachusetts
Department of Environmental Protection, Standard
References for Monitoring Wells, BSection 4.8,
Decomnissioning of Monitoring Wells guidelines and
wiil ensure that al]l field activities follow these
guidelines,

020701



1.05 pualificaticng

{(a] Well Decommissioning Persannel: Driller must he
licensed in the Commonwealth of Massachusetts.
The driller nust have Lknowledge of well
construction and geclogic conditions of the area
and must have familiarity with procedures
presented in this Saction.

l.te Segusnaing

fa) Seguesnce activities to decommission the weallg in
the following arder.

1. Review existing As-Built Notes and Records on
cach well where available.

2. Remove obstructions, overburden casings, drop
pipes, check valves and punps. Clear any
obstacles or debris that may have entered the
wall,

3. Destroy or remcve the casing in accordance

with Section 3.0z, if appropriate.

4. Grout thes well to be szesled including the
annular space, 1f necessary.

5. Finish the plugged well or borehole with a
concrete surface seal a minimum of 24 hours
after grouting.

1.07 Bcheduling

(a) Schedule Work to precede cover construction in the
ared.

1.08 Related Sectiors

{a} Health and Safety Specifications for Constructisn
~ Section 01564.

PART 2 - PRCDUCTS

2.01 Materials

fa) Grout: Mixture of not more than six gallons of
water per c¢ublc foot (pne per 9S4 pound bag)
Portland Cement with the addition of 5 percernt by
weight, free flowing bentonite power. Water used
shall be fresh, clean, and potable.

G2070-2
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2.02 Eguipment

(a) Driiling Yguipment: Drill rig consisting of rotary
drililing eguipment for re-drilling the boring at
well lccations.

() Provide the following as indicated:

1. Groutr purp capable of pumping grout mixture
as specified Lo the regquired depths.

2. Tremie pipe of sufficient length to reach
within 1-foot of the bottom of well.

3. Mud tub or barrel of sulficlent wolume to
adegquately mix grout pricr *to placement in
the borehcle.

02070-3
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PART 3 - EXFCUTION

3.1 Genaral

The currently identified groundwater monitoring wells,
plezenmeters, well points, and gas vents are listed bhelow.
All are to be abandoned unless reguired for the GSIP study
cr cotherwise instructed by the Trustee Representative.

iWall Casing Borohole Overdrill Screen
Number Tvpe Dizmater Depth Eottom
OW~ 1% 6" Stsel 13" 108 ft, 25 f=.
OW-12% 4" pve g" 25 ft, 6 ft.
OW=-2% 5" gtesl 8 3/4" 100 f£t. 17 f2. ]
OW-3* 6" Stesl 13" 83 ft, 13.5 ft.
OW=4* 6" Stewl 13" 44 £%, 26 i,
OW=5= 4" PVC gn 45,5 fx. 10 ft.
OW=6% 4" pve gn 56 ft, 7 ft.
OW-7* 4v pyC g 46.5 £t. 7 £t
OW-8% 6" Steel B 100 ft, 10 ft.
OW--9* 6" Stesol 13" 123 ft. 29 ft.
low-16% 4" pvc 8" 34.5 ft. 3.5 £k,
[ow—11% 4" pve gn 42 ft. 3 Ft.
o= 1w 4" PVC " 52 ft. 10 £,
“low-13* 4" PVC g 34.5 f£t. S ft,
OW=14~ 4" pve gn 52 £t g8 fi.
oW-15% 5% Steel 12" 28 ft. 8.5 ft.
low-16% 4 _pve g 1/4" 38 ft 15.75 £+,
OW-17> 4% pVC 12" 30.5 ft. 11 ft.
OW-18* 5" PVC 12" 61 Ft. 16.5 ft,
OW-18a% 4" PVC 8 1/4a¢ 20 fu. 15.5 ft,
oW-15* 6" pPyC 12 174" 70 fr. 71.5 ft,
020704
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Wall Cazing Borenole Dverdrill Brreen
f;&yn.‘:;er Tvoe Diameter Deoth Bottom
OW-155% 4" PUC g 473 fu. 41 ft.
[si=20% 4" Py X 95.5 It 101 ft.
Ow—20R* 4" pyc ar 0.5 f1. A0.7 ft.
OW-23 4" BVC iz NA 15 ft.
LoW-22 2" Py 12" NA 13.3 f+.
oW-23 4" Ve Lo NA 27 ft.
|CH—2 4R 4" =VC 1o NA 24.87 ft. -
OW-24B 4n pye g" NE 53.65 rt. |
QW—-25R 4" PVC gn HA 23 f+.
oW-258 4" pvC g NE 40.2 ft.
CH-2 60 4 U ign HNE 2i.2 fr.
CW-26H 4% BIC 5" NE 4146 ft.
aw—-27h a4 pyC 1o HE 40,32 £,
OW~27E 4 pve g Na 54.57 *t. ‘(
CW-28 4" pPVC B 3/4n" A 2.8 f+. ‘
oW-25 4" pyC ig" i 25.70 ft. i
OW—-20DR " PVC pn NA 18,72 Fx,
‘0%-30B 4" pvn 1" KA 57.83 ft,
FE—SZL 4" PVC 10" NE, 13.4 tt.
JOE-.‘-~3.2 4" Bve icn HA 7.7 ft. :
@E—EEA 4" PVo io" NA o 44,4 f¢.
CW-338 4" PG unknown MR 84,01 ft.
OW-36 4" pvC unknowrn N& 12,90 ft.
OW-37 4" PVC cnkncwn NA 1E.72 ft,
o#—~38 4" pvc unknown NA 15.50 ft.
020705
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Well Casing Borshole Overdrill Screen
Number Tvpe Diameter Deanth Bottom
Of=39 4" BPyc unknawn 37:1 15.10 ft.
OW-40C &' pPvd unknown NA 17.09Q ft.
OW--41 4" PVC unknown Na, L6.00 fT.
OW—12 4" Pyc U KNOWT: HA 34.06 ft.
owW-—-413 4" PVC ia" 17 f£E. 14 ft.
OW—44 4" Vo la" 17 ft. 16,5 fi.
QWi 5 4" pve iov 20.5 fz. 13,5 ft.
OW=46 £ pyg 12" 14.5 f+. 132.5 ft.
(oW-~47 4" PVC 1z™ 18 ft. 15.5 ft.
OW~4 8 4" pyn lar HNAa 44 .5 £,
DWW~ 482 4" PVC 2" KA 24.5 ft.
OW—49 47 pVC 12" 66.5 ft, 36 ft.
OW=—498 &t pYVQ 10" N2 26 ft.
DW=-50 4" pvd 12 7e&.5 ft. 50 ft.
QW=--502 4™ DyQ 1z" HA 28.0 I,
DW=-372 2N PYC unknown NA 0.0 ft.
OW-51%8 6" Skeel urnknown B8.3 T, 88.2 fx,
OW-5228 2" Dvd unlknown NA 12.4 f&.
CW-528 2" pvC unknown A 13.0 ft.
OW-E38 6" Stesl unknown 81.9 rft. B1.9 ft.
OW-~5L0 2* pyc unknown NA 13.5 Ft.
OW—548 2% pve LnXnown MA 25.2 £,
oWw-54C 2" PVG unknown NA 47,8 ft.
CW-55 5" Steel unknown 70.1 ft. 70.1 ft.
OW~56A 2" PVC uninown N 14,3 £+.
02070-6
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well Casing Borehole Overdrill Screen

Fumbexr Tvpe Diametar bDegsth Bottom

Q=565 2" FVC unKnewn WA 26.0 ft.

OF=~560 2" puC unknown NA 3z2.0 ft. |

OW-57 g" sgteel UNKNOWN 65.2 ft. 68,2 fu.

WR~1 2" Eteel unkaown A 12.0 ft. L

WE-2 2" Bteel unknown N& 12,0 ft. (

WE-3 2" Bzesl unknown KA 12,0 ft.

Wi —4 2" Gtesl unkncwn HA 12.0 ft.

LWP—E 2" Steel anknown N 12.0 ft.

pE~1 2" EVC 8 1/4" HA 14 f=

P2 2" pve g 1/4" H2 i4 £t

Pl M PVE B 174" NA 50.7 fE.

P28 2v Bpve g 1/4a" WA 22 ft.

Pl 2" BEVC E 1/4" NE 35 fo.

B=-2D 2" PV g 174" NE 64 £t.

ip-38 2w pye 8 1/4n KA 44.3 f=.

{o-3p= 2" rvo 4 74.3" 69.5 ft

{p-45 2" TVC B 1/4" NE 25 ft.

fp-4T 2" pyC 8 1/av NA 59.5 ft.

T-4D> 2" PVe la2» E.B5™ B4 ft.

P65 27 BV E 1/4" NA £7 ft

-7 2" PYC g 174" HA 46 ft.

P-5 27 pyC g /4" NA& 50,8 ft.,
02070~7
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Well Casing RBorehola Overdrill Soreen
Number Type Diametar Depth Hotiom

A&-5 49 pyC [ 22 ft. unknown

BH-2 4" PVC 6" 45 ft. 8 ft. |
HEH-10 4" Dyg a" 40 £z, g ft. )
BH-11 4n pyC 6" 40 £k, § rt. )
BIH-12 4" Byvo g 17 ft. 8 ft.

Be—~13 4" PVC =N 15 ft. 8 ft.

Bi—14 4" ovo 6" 17 f&. 8 ft,

DH-15 4" pvg " 15 ft. 8 ft,

IBE~16 4" pyc 5" 15 £t a ft. ]
BH-17 4" pyo g 10 £+, 8 ft.

BH~178 4" PVC gE" 10 ft. g f=,

BH~18 4 PVC B 12 ft. 8 ft+.

BHE-19 4" PVC g™ 22 ft. 5 ft.

BH-20 4" pvo 6" 20 ft. g ft, )
EH-21 4% pvg & ' 16 £+, 8 fx.

BH-22 4" pvc & 10 ff. 8 ft.

BH-23 4" pva a" 15 ft. B f&.

BH-24 4" PV 6" 27 ft. 8 ft.
{44/52) ]

BH=25 4" pvC 6" 27 ft. E ft.

{43757

BiI-26 4" PVD 6" . 17 ft. 8 ft.

kdditionally, approximately sixty additional plezometers
might exist which may also reguire abandonmant using the
procadures outlined herein. Abandonment shall be at the
directicn of and under the supervision o¢f the Trustee

Representative,

* Ooverdrilling required for these wells.

02070-8
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2.02 Procedure

Moy 1995

{a)

{c;

(d)

(e}

Depth to water and total depth shull be measured
for each well before abandoning. Measuremsnt
sha*l be made to the nearest 0.1 Ifoot. The
mezsuring point shall be either a notsh cut in the
well cesing or, if absent, the high pcint of the
well casing.

surface protective casings (and steel overburdsan
casings, if necessary) shall be removed.

1. Should the removal o0f any steel overburden
cagings prove to be imposesikrle with the
drilling equipment, +then an c¢n-5ite kackhce
shall be used to excavate to a minlmum depth
of two feet below ground surface, and the
casing removed using a cutting torch or
egquivalent method.

2. If the =steel overburden casing is not
removed, any PVC casing and well construction
meterials shall be removed by drilling with a
bit seated as close as possible to The inside
diameter of the steel coverburden casing as
described in item (c) below.

Tor monitoring wells constructed of PVC where ne
boring log existzs, or where the Doring log
indicates +that the opern interval extends through
the overburden sand, gravel, glacial till and
bedrock withcout a proper sgeal, except for air
monitoring boreholes (BH), see 3.02(h) the well
shall be over-drilled using a truck-mounted air-
rotary drill rig with a roller bbit diameter
greater than that c¢f the original borehecle and to
a depth at least three feet greater than the total
well depth provided 1in as-buailt drawings, or
measured as described in 3.02{a} above. For wells
extending inte bedrock, overdrilling {(resaming} *o
the bottom of the hole is sufficient. The hole
shall be maintained open during re-drilling and
grouting operations.

Monitoring wells with casings constructed of 2VC,
where a monitoring wel: 1lsg clearly presents
details of well construction and shows the
existence of an adeguate annular sesl, do not
regquire overdrilling unless directed te do so by
the Trustese Representative.

Fer monitoring wells constructed of steel or
stainless steel, the Contractor shall make

02070-5



May 1985

(g)

(&)

reasonable attempts to remove the casing. If the
attempt is unsuccessful, the Contractor, if
approved by the Trustee Representative, ray then
leave the casing in the ground. The casing shall
be cut off 2 feet below ground surface as in item

(b) abgve,

Well casings and  boreholes resulting from
overdrilling shall then be grouted with cement-~
bentonite grout to a depth four feet bhelow ground
gurface using a tremie method to ensure placemeant
from bottom to top of the wsll. The graut shall
be allowed to set for a nminimum of twenty four
hours. After this time the Contractor shall top
off the grout with additional material if
shrinkage has occurred.

The upper four feet of wells and piezometers shall
be filled with concrete to a dlameter at least two
feet greater than the borehole wall with a &"
thick slab of concrete above grade. The upper
four feet of hide pile gas wvents shall be filled
with clean sand.

In order to minimize the potential for odor
release, the Zfollowing method will be used to
decommigsion the ailr monitoring boreholes. The
alr monitoring borehacles are identified in 3.1
with esither the BH or AS prefix. The screen, with
the bottom set at 8 feet in each borehole will
either be pulled or perforated. Once the screen
has been removed or destroysd, the exlsting
borehole will be grouted with a tremie pipe from

the bottom of the existing hcle. The borehole
will not be overdrilled in order to minimize odor
releases. Air monitoring wells located on the

east Hide Pile, BH-9, BH-10, BH-11, BH-1Z and BH~-
13, will have the length of borehole above the
water level fiiled with the same material as the
gas collection layer (3/B-inch) gravel. All other
wells will be greouted fto within 3 feet of the
surface and completed according ta the
specification Section 02070.

END OF SECTION

02070~-10
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4.6 DECOMMTSSTONING OF MONTTCORIMG WZLLS

4.6«1  PURPQSE

Any abandoned monitoring well that ie no longer in uee or that is unflt
for its intended purposes should be decommiseioned. Plugging the well
and purfaze reptoration are the cent-al featureg of the decommissioning
process. Plugging consists of constructing 2 low permeability cylinder
or plug within that portion of the mubsurface occuplied by the well and
its znnulus, including the uncased porticen of bedrock wells aF well ae
the cased portion., Burface restoration corsists of the removel cf the
upper three to four feet of the well end backfilling the ares with an
effective geal, An abandened moritoring well has been defined for the
purpeose of these Standard References (SRep) as "z well whose use has been
permanently discontinued; as used in these Referances it includes &
monitoring well, piezometer, ar obgervatien well that is no longer

for use elther for water-~level measurements or water quality

puitable
gampiing.

Proper plugging of such wells will:

=] Elirinate physiczl hazards

o Prevent ground water contaminazion

o Conserve the yield and hydrogiatic head of confined aquifers

o Prevert the lntersmingling of petable and non-potable ground
water, and

o Provent the migration of contamination through a confining

layer separating aquifers,.

It shou'd be neted that the objective [n Massachusetts differs markedly
from the geals eszablished by the American Water Works Associszion and
the gtatutes, regulatiecns, or guidelines of most other states. HMany
documents ¢ontain the followlng language: “The basic concept of proper
gealing of abandened wells Ls restoraticn, 28 far as feasible, cf the
cantrolling hydrogeclogical conditions that existed before the well was
If thia restaoration can be accomolished, all
T
gand

drilled and consirucszed.
‘the objectives of plugging wells will be adeguetely fulfilied.”
accomplish this goal some gzates have suggested the platement of
&nd gravel oppcsite the more permeable sabsurface zones and clay
oppogite less permeable zones. Wnile that gozl is an admirzble cne, iz
15 alsc one which, in DIZP's copinion, is unattainable in practice. 1In
order t» meet the cbjectives cf proper plugeing as stated dbove, DEP has
tried w2 develspr & simple, workatle approach that will sclve the

o -

®

existing and petential preplems from unsafe abandsned wells,



» Section 4.6
Page 2
canuary 15%)

Some examplers 2f the types of unsafe wells that woy cause problems

include:

o Buried uncepred wells: contaminants may enter the well
through the buried top of the caging, “ravel down the well
caeing, ahd enter the aculfer through the well screen and
wail of the snnulus; ‘

o Wells with cracke? or corzoded caeing: eurface water may
anter the well;

o Improperly constructed welle: an uneealed or improperly
sezled annular epace zround the cutfide of & well tasing or
batween an inner and ocuter ceRing may serve &8 & channel feor
purface water tc migrate into an aguifer and/or grounst water
may be transferred from ¢ne aguifer To anocther;

o Opan hele wells in bedrock: mey serve to Inverccnnecs
aguifers in diflerent formations; :

o Unplugyed abandorned flowing artesjan wells: <+thiz can
result in a loes of water, reduction of regional arteslsn
hesad and lecalized su-face flooding; and

= Uncovered end unplugged 2bandorned wells with large inside

diameter: <these may represent & physical hkazard to humas
beings and animals, as well as a disposal receptacle for
contaminants, waste, and debris.

4.€-2 PRELIMINEEY WORK TO 2T FERFCORUSD BoFARE TINOTRTARRIRG

ELL PrUSSIHG

4.6=2.1 Wka CTan Pe-form Promer Well Deropmis=sicninz?

One should be a registered well drillez in
knowledgeable with the installaticn of wells in

them. There is no na*icnally recognized or gtate-zppioved examinaticn
cr certificacion process for well decommissioning and plugging.

However, 1t is chvizusg that B well contrachior or parson who ila familiar
with well construction and the gecloglic ecnditicne of the reglion s
rreferable tc a persor who does not routinely perfosm sush wozk., If whe
existing well must be "over drilled” then a registered Massachusezts
well driller muet perfor=s the work. It is expected that an experienced
well contractar will be familiar with the cerrect procedures to follow.
That experience should provide substantial savings To the property ovner

2 QT a PeIson

+ gt

Mezosachoser
o orier 1o decommiscion

in the long Dun.
The rroperty owner should esk The well
tions. Some drillers or conzracters ppecialize in T
pverhurder weLls. Sone have wWorkef exztesnsivel 5
aT Bltes with contamingtes ground waler; CThET

- ——aa

11 gomerastor absut his guall
-~

wed

T
)
<
m
i}
e
$-
g

3
d
1
Fa
m
n
e
t

gingle-level. cesed weter wells,.
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4.6-2.2 roeatlian #nd Inszpection

Locating the ahandoned well is the first step in deccmmissisning. While

gcme wells azre eagily located, others may be buried or otherwise ‘
concealed, It may b pogeible to find the loceticn of sbandoned wells
through centact with past land owners, ocrupants, retired workers,
nelghbore, or welli contractors. Regulatory cfflcials and hydrogeologic
reparts may have useful Information. The well records maintained by the
Urited States Geologisal Survey (USGE}, Water Supply Division,
HMassachusetts Section, with headguarterzs in Marlborough, Massachusebes,
#ll have been assigned coordinates of latitude &nd longizude. For well
losations, histeric dovuments may be ueed, suech ap aerlial photc and
assessing maps, lnsuranse company maps or photegraphs. Hetal detectors
may be of value in lecating buried metal casings.

well'p original construsticon and

Chtaining accurate informaticon on the
This infarmazicn

pregent =zondition {® the nex: etep in decommizgioning.
is best ghtained from meonitoring well drilling records. Recent well

records may be cbtained from losgl Boasds of Health, the Water Resources
Fivieion of the Department of Environmental Managemert {DEM), USGS Water

Resources Divislaon, or DEP.

Next & site inepectiion le necesasry %o ascertain the condition ol the
well angd to note Lf the well is mcrcesmible, logated in a pit or buried,
if a dedicated pump i3 in glace, or Lif the well is currently operatling.
The inszection should zlso nete Lf the well has been damaged or
obstructed. A downhole TV camera survey can pometimes provide valuable
information &g it can verify the current well depth, condizioen,
conetructicn, and the presence or asbsence of weil casiag in rogk wells.

4.6~-2.3 Clearing the Hell

Decomnissicning & well starts with removal of any sbstructicons, such as

drop pipes, check valves and pumps, and cleazing any cbetacles or debris
that may have entered the well.

Wnen the well is cbstructed by purpe or cther eguiprment have been
drepped down the well, the debris must be removed or "fished" out before
the well can be seaied., A variety of fishing tools arae used Lo remove
chstrurtisns.  Threaded f2ps on the end of a gxill mod may bs fun Into
the hole in &n atiempt %C Sorew ints the top of & pump oF CIcp pipe.
- An other type of eguipment used is an "over shot™ (a zasing with inners
teeth that ig Tun over the cbstacle to be removed). Corkscrews and
gpears zlso have been used to hook the cbstacle for removal.

In gome ins-anczeg the &-illes
attamst o slear the well., Debris gz

he e gerizls gucth ms rozk,
gand, slay., EBTrnes, and wood L5 ususlly
heie. This cechnigue appears t©o be suizak

e Y

welle installed within & single birenole.
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4.6-2.4 Capi-tr Removal o1 Deg=—ucTiIn

apeuming the original well Zid nov have an adecuate #eal in the &nnulax

space outelide the well casirg, in most Cases the original well casing
ghotld be deguroved 1n place or pulled out of the ground.

Howewver, 1f the he-2ullt Hotes snd Records indizete tha® <he annular
grace conteins an sdeguate wezl, this informstion should enable the wel]
contrector to desion a simpler sand Zems costly decommigeisning
procedure. The procedure shouvld not regquire degzructilion or removal
the entire well ceeing, but would regquire sdecuates perforatliorn of any
well soreen tc zllow the grout Lo penetrate the filter pack. Insert
neat cement grout (or ite squivalent) inteo the uncesed portion of &
bedrock well or Lnte the filter pack m-ound the we.l screen and £i11 The
riser pipe with the same grouvt material. Figures 4.5-1 througn 4.6-3
ghow the rzenas to be »lugged throogh the well riper for three types cof
wall installaticn whers the aunclar space eonteine an adeguete seal.
Terrinate the well casing et & minimum of 3 to & feet below the land
suriace or st the weter tarcle, which ever ig encountered firet. Finally,
finish off $he well a* che land surface in a manner 28 desc-ibed in
fection 4.6~4. Figures 4.6-1 through 4.6~3 alpo show the zones teo be
prepared for & new gurface finish. This procedure is appropriate fos
menitoring wellp installed under all tvpes of hydrogecliogic zonditions.

=

Ia lnstances where a8 well has penetrated =2 confining layer separating
aguifess and there is no evidence that the annular space sround tThe
caning was aderuate.y sezled during instellstion, the mocst conservative
approach is to destrcy o remove the rasing by over driiling. Simply
pulling the zazirng in this sizuaticon may result in the collapse 3f the
formation before an adeguste S22l can -e placed zcross the cenflining
layer. The easips: wav tc over drill and keepy the cutting kit in line
with tke hele (rather then straving off the hclile) would be Lo spin
casing over and arcund the ex.isgting observation well. The observatzion
well will belp held the zsging in line with the borehsle 28 opposed o

Ller—bitting enseraciorg where an in-place ceeping will tend to deflect
the rcuttiag kit. hugerg would probably alees work in lieu of spicning
ia less

casing, bur spinning casing weould probably be better as it
*irue cown tThe

1ikely =o damage the observation well end, therefore, con
hzle rathers then veering cif.

IZ, heowever, vertical contamingnt sigratisn acooss aguifere Ls not a
canserd, Buch ag 2 ghallow {15-3C fee:z) water zable well in glaclal

gands and gravels, 2 cholce may be made o either over dri.. The well,
p.ace. In
x

o

pull the well caszing out of the ground oz to plug the well in
this case, the preserice =7 spomenrce pf sgnnular peal i3 nor & factor. I
arzempts are made tc pull the caging out of the greoungd and <he hole
collapses, care nmust be taken to compact the matesizle
avold fotuse subsidence a2t the surface. Regardless of which method is
chocsen, the moss Isosriant cenpideration i1s to Beal The well frmm
posgible gurface infll<raticn. This ie aces cplished by plugging the
nating the well I o 4 IfgeT below

im The hole to

—

well/morins (Section 4.6=3) and Termming
grade twhen baekflilling with conzrete ¢r other spp-opoiate seal (Sectlon

P
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4.6=4 FINAL SURFACE FINTSH

The sontractor ehould return to the well no =spcner tThan 24 hours after
sealing to allow time for setilement. 3 proper surface peal is the final
step in decommissioning a well. Whare a concrete surface seal ie
apprepriate, the remaining 3 to 4 feet at the zop of the well should be
fillied with toncrete. Form the top te create » concrete slab at least
gix inchnes thick sbove grade, and with 2 diameter at least two feet
greater than the horehole wall. This procedure is mere fully described
in Sectlon 4.3 Ing=allation of Wells.

Where a concrete surface ssal ie not compatible with the existing land-
uees (i.e., agriculture, shopping malle, .residential a-ess, etc.}) the
borehole or well riser should be terminated with a minimum 1 fo9t thick
concrete plug. The remeining 3 €0 4 feoot por:ion of the porehole shanld
be filled to grade with materizle compatible with vhe abutting land
surface anc properly compacsed to mirimize subsldence.

4.56-5 _RECCRD OF DECGHUMISSIONING

Complete, azcurate receords of the entire decomnirasioning pracedure
ghould be mailntained by the progesty owner and well contractor. The
foliowing items are especially notewor=hy:

o Peoth egealed The depth of e}l plugging materials should be
recorded.
=) fuantity of sealing meteris] wmsd The guantity of eealing

material used should be recorded. Megmurements of statlc

levele and depths phould be recorded,

G Changes _reccrded &Any changes in the well made during the

Plugging, such as perforaiing casing, should be recorded in
detail.

Examples of Abardened Well Reperts segquired by the states of Minnesota
and Iowa are included ar Tigures 4.8-4 and 4.£-%,

5.6~ TEOHTEIMTONS

The use of explosives in well-plugoing oparaticns ie goziectly
Prohibived.
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Figure 4.6-1

Diagram of an Abandoned Overburden Well.
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inio Tep of
Bedrock

Bedrock

Source: MADEF

WOT TO SCALE
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for Surtece Finish — ‘1 ] l !

Concreie Surface Seal
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Steel Well Casing

Termingie Well E
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Below Grade,
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Bedrock Surface

TR gl B Py
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;
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Through Well Casing
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|
|
|
|
|

|
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o
T Open Rock
¥
Figuse 4.6-3
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Source: MADEP Diagram of an Abandoned Bediock Well-Open Hol-
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INSTRUCTIONS Page 1¢ ..

T

fEubmit onw comileted copy of thiz form for asch abandonwed well that i3 plupped %o i
|{Department of Natural ¥Hesources. Wellece Building, 00 E. Grand Ave., IDQB Hoines, Zowa]
}50319~0234 within thirty (30) deye of completion of plupging operations. i
F : ' |
1

|Provide 811 of the inforwation reguestad for Ttemeg 7 through € so far ke it ig known o

[een be cbtained. If the date of congtruction or date of abandonwent in Jtem & zennot bel
jdetersined, provide the bzst ¢stimate poszibla, auch ks "more then 20 years age™ aor]
{"prier to 193D.° : '

! |
[Cortificntion of plugging ky the owner of the shindoned well in Jtem 7 ir reguired fer|
ithe plugging of ]l abendoned wetear waells. !

{

| .
[Cartifizetion of plupeing by w regiztered waell d-iller in Itex € i¢ regquired for mll]
]Hcll: except lerge dismeter (18® dizmeter or move)l wells 100" er lesz in depth which mrej

iplugped by the well owner, If ¢ registered wall driller plugs this type of well, cer-|
friffization by the well driller ie reguirad. o
! l
|
1. Property Owner Nese {
K |
! !
. T TN
Proparty Owner Addroess e N N Tt e o B
Humber ®nd S¢reet or RR s e S e 0 mn e B
[y s ke e s el
TR R N S S N T T
2 M e e S S B S |
City |t s e e
[ I N R S R THE
A I S e e e o
| 1 L 1 k3 L ] 1
A S I S S s )
Stete Zip CLpde e e I
& '

LOCZATE ABANDONED WELL|
3., Addresze of property on whick abandened well is Joczted (if ON THIS SECTIGN PLAT-|
different from above! ‘ 240 ALRIZ ]

Humber znd Street or ERE

City Zip %Yede

. Legal descriptien of preperty on which sbencened well Ls locaeted:

t1
)

Loceticon 174 174 124, Sec. T, K.. R. KL County

. Type of Well {zheok one)

{1 Large diseeter (18" or mere) wall 100 feet cr lexz in depth
11 Well lesx ther 1E7 digmeter or greater than 100 feeZ in depth
1] Sandpoint well

v i Badroeck well 4n 2 girgle ronfined sguiler

[] Bedrock well in = :in;Ic unconfined agquifer

[T Bedroeck well in multiple aguifers

4]

!
!
!
]
[
i
{
[
[
|
]
]
f
|
!
|
!
!
Well ef unknewn type :

|
!
!
!
E
1
1
{
|
|
!
r
:
l
|
!
i
i
l
;
!
|
|
I
!
r
|
:
5
!
!
!
!
|
]
!

Figure 4.0-5

Examples of lowa Abandoned Water Well Plugging Record,
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;g‘ Detellad Inferwation: 4 Prge 2 of 2 ;
i l
{ Dinwater &t Top of Tasing inchuos Dete Constructed |
i

i
i Depth te Ststis Water Lovel . fonl Duts Absndoned 1
i i
| Totel Dapth feet Dute Plugged H
I ' !
| Distance from nescext motive wall supplyvinp peteble water {Chechk onel. {
1 [} Mars then 200 feet {3 Leszs then 200 feet I
1 !
1 Bistance fros nearest point spurce of potentizi contaminetion [(ohock one)s 1
i [} Hore than 665 fasi I1 Laez then 650 feet I
! i
| If digtmnce de lese then 660 fest, indlcute type of mmarest polnt sosurce of poteniiall
i contsminetion [cheeh one)s (1 industrisl weste wite i
i Il uncontralled hezardous wusts eite )
t [] patrolisie giterape wran H
| [] hazerdeus warts treatment, xtoreos or dispass) zres i
| ] mpricultural chexicsl ptoceage nrer i
i [] snirel feedlot i
} {] vertevater trenimant feoility 4
{ [} other potentizxl coentaxinetior epurce ldrsncibel |
} f
] |
| ]
17. Certificetinn by ownsr, I hereby ceartify thzt the zbandoned well described Kas bueni
{ plugped in wezerdaercs wlth the yeguirements of Chapter 3% &f the rules luplementing]
l 1987 Iowe Cude Supplement seztieon &45EF.1940. ' |
i - I
] 1
| }
1 Eigntture of Jwner Dete 1
] i
! |
i 1
[8, Certifdiextion by n registerad well driller. Thiz 12 regulred far &l wells wxcept)
l surge dizseter (157 diasmeter or wore) wells 100 feoet or lege in dep*h in Quatesnary|
] sedimdnis, ‘ |
i !
| !
! Comparny Haaa i
| i
l 1
| hddress [
[ I
| |
i Clty . State Lip CToda !
i }
| : ]
| I herekby certify that the mbendoned well deesribed wes pliupped under my supervision inj
| ezcorsence with the reguirements of Cheptsr 37 of the rules Jlmplementing IFE7 [owa|
! Code Supplemant section 4558150, : !
} i
! i
; Haps of Registaced Wegll Doiller Feglistration Hae. |
! :
: }
t Slgretura Dats ]
o .

rigure 4.4-5
{continued)
Exampies of lewg Abandoned Waler Well Plupging Record.



SECTICN 02100

SITE PREPARATION

PART 1 - GILNERALL

1.01 3Scope

(&}

(2)

(e}

()

May 1505

This Secticn describes materials and eguipment to
be utilized and reguirements for their use in

preparing the work site for constructicn. The
Contractor shall furnish all materials,
eguipment, & compstent supervis=or and labor

necessary to complete the work.

Disposal of cleared and grubbed materials shall
be at designated area in the vicinity of the East
Central Hide Pile in accordance with Section
02110 and as directed by the Trustee
Represantative. '

In arezs where hide residussg andi other odorous
compounds are exposed by site preparation, odor
control measures as outlined in Section 01563
shall be impienented.

Protect and maintain kench marks, monuments and
other reference points. Re-estaklish, a2t no cost
to the Trustes, any such reference points if
disturbed or destroyed. The  Contractoxr's
surveyor shall ceonduct a survey of all monuments
and property markers within prsposed cover areas
prior to any disturbance such as they can be re-
estaklished zfter completion of the cover hy the
Centractor as part of this Contract.

Protect and maintain existing nonitoring wells,
piezcmeters, staff gages, extraction wells, and
fences.

Pretect existing facilities, utilities, and
structures ZIZrom damage due to constructicn
activity,

Remove and dispose of trash and debris in Wetland
3R, This wcrk must be ccompleted with no
disturbance to the wetland hnabltat. iny use of
mechanizal eguipment in the wetland must bhe pre-
appreved by the Trustes Reprecsentative.

02100-1
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1.02 Related Sections

{a)
(b)
(<)
(d

()

May 1995

Dust Control - Section 015£2
Odor Control - Sectieon 01563

Health and Safety Specifications for Construction
- Baction 01564

Decommissioning of tilities and Structures -
Secstion 02064
Clearing and Grubbing = Section 02110

END OF SECTION

021002

Q01 \profect\923-6142%wiespect\aeo02 1 00.doc



PLET 1 -

SECTION 02310

CLERRING AND GRUEBING

CENTRAL

1.01 EScope

ey 1995

(a)

(b)

Clearing and grubbing includes, but is not limited
tc, removing frorm the construction area hauling to
designated areas within the Site and disposing of
trees, stumps, roots, bkrush, structures, abandoned
utilitie=, trash, debris and all other materials
found on or near the surface of the ground in the
construction area and understood by generally
accepted engineering practice not to be suitable
for construction of the type centemplated.
Precautionary measures that prevent damage to
existing features to remain is part of the work.

Landowners or tenants of private property on the
Site will be given the opportunitv to remove or
dispozse of materials, debris, or obstructions
prior to the Work. It is anticipated tThat thess
materials, debris, and abstructions will he
removed by the landowner or tenant. The
Contractor shall coordinate with the Trustse
Representative to ensure appropriate scheduling of
this work.

If items remain where cever 1s to be installed,
the Contractor will move them (at no liability to
Contractor eor Trustes) to a suitakle location on
the private property. If no suitable location is
avallable <the items will be placed back on the
finished cover. The cost of moving and/or
replacing materials, debris, or obstructions on
occupled properties shall be considered additional
to the base cost.

The removal and disposal of material, debris, or
obstructicns on vacant rproperties will be the
responsikility of the Contracter.

No clearing and grubbing will be alliowed without
adeguate ercsion and sedimentation control
measures Iin place and to the satisfaction of the
Trustee Representative.

02110~1
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{c} In areas where hide residues are exposed by
clearing and grubbing, odor control measures, as
outlined in Section 01563, shall be implemented.

{d} Subgrade 1=z defined for this Saction 02110 as the
grade or elevation where geotextile is placed or
the bottom of the cover section.

1.02 Related Secticns

{a) Dust Controcl - S=action 01582

‘(b) Odor Control - Section 01363

(c) Health & Safety Specifications for Construction -
Section 01564

(d) Dbecommissioning of Utilities and Structures -
Section 02060

1.03 Job Conditicons

{a} Location of the Work: The area to be cleared and
grubbed 1s shown schematically cn the Drawings or
gpecified below. It includes all areas designated
for w=mover construction and required canstruction
access areas, limited to a maximum width of thirty
feet. '

PART 2 - PRODUCTS

2.01 BEguipment

() The Contractor shall furnish egquipment of the type
normally used in clearing and grubbing operations
including, but not limited to, dozers, shears,
skidders, loaders, roct rakes, chipping eguipment
and stump grinders.

PART 3 - EXECUTION

3.01 Scheduling Of Clearing

(a) The Contractor shall clear at each construction site
only that work area which would be the eguivalent of
cne month's work. This area shall be determined
from the Contractor's Progress Schedule.

{b} The Trustee Representative may permit clearing of
additional - areas provided that temporary erosion
and sedimentation contrels are in place and a
satisfactory stand of temporary grass can be
established. Should a satisfactory stand of grass
not be possible, no additional clearing shall be
permitted beyond that specified above.

02110-2
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Mey 1995

(=)

A sztisfactory stand of grasg shall have no bare
spots larger than 1 sguare yvard. Bare gpots shall
be scattered and the bare area shall not compprise
more than one percent of any civen area.

Clearine and CGrubbing

f

(&)

(b}

(c)

(£)

Materials to be cleared, grubbed and removed from

+“he construcrtion areas include, but &are not
limited to, the Ifollowing: all trees, stumps,
rogts, brush, trash, organic matter, paving,

miscellaneols structures, debris and abandoned
utilities,

Grubbing shall consist of removing roots, =tumps,
trash and other debkris Ifrom &all graded areasg
according tec the fellowing:

Rerove all sStumps and root masses to a depth of
twe feet below existing grade.

Eemove all roots 1/2-inch or greater to a depth of
1 foolt below subcrade.

All protruding rocts shall be removed frem the
preparsd greund surface on which the geotextile
will be placed.

A2zl stumps, roots, foundations ({except Janpet
property) arnd planking embedded 1n tThe ground
ghall be removed and disposed of. Piling and
butts of utility poies shall be removed to a
minimur depth of itwo feet below the limits of
excavation for structures and trenches or two feet
below finish gradfe, whichever is lower.

Landscaping features shall include, but are not
necessarily limited to, fences, cultivated tress,
cultivated shrubbery, property corners, man-made
improvements, business and cother signs within the
sites.

Surface rocks and boulders 6 inches or less to a
depth of 1 foot below the subygrade shall be
grukbbed from the soil. BSurface rocks and boulders
may be placed back on the completed cover with the
approval of the Trustee Representative. Surface
rocks and boulders which will be replaced on the
cover must be decontaminated by steam cleaning
prior to replacement.

All construction areas other than the hide piles
shall be grubbed unless approved by ithe Trustes

0213103
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(g}

(1)

{k)

(n)

May 1985

Representative. There shall be ne grubbing on the
hide pile slopes unless approved by the Trustae
Representative. On the hide pilles trees shall he
cut off at ground level and the root mats allowed
to remain intact and undisturbed.

Where trae limbs interfere with utility wires, or
where the +trees to be felled are in close
proximity to utility wires, the tree shall be
taken down in sections to elininate the
possikility of damage to the utility.

Any work pertaining to utility peles and guy wires
shall comply with the regquirements of the
appropriate utility.

Contractor shall be responsikle for removing and
replacing any fence which may interfere with the
proper completion of the Werk. EReplacemant fence
shall match the style, material, and guality of
original fence.

Except on the hide piles, stumps and roots shall
he grubbed and removed to a depth net lesz than
two feet below grade. All holes or cavities which
extend below the subgrade elevation of the
proposed work shall be filled with crushed rock or
other suitable material, compacted to the same
density as the surrounding material.

The Contractor shall exerclse speciazl precautions
for +the protection and preservation of trees,
cultivated shrubs, sod, fences, etc. situated
adjacent to the limits of the construction area.
The Contractor shall be held liable fcor any damage
the Contractor's operations have inflicted on such

properiy.

The Contractor shall be rezponsible for =all
damages to existing inprovements resulting from
Contractor's operations.

The Contractor shall protect existing menitoring
wells, piezometers, staff gages, and extraction
wells from damage due to construction activities.
Damaged wells, piezometers, and gages shall be
repaired or replaced at no cost to the Trustee.

Rock outcrops which are to remain exposed shall be

cleaned of scil, vegetation, and debris by a
maethod approved by the Trustee Representative.

02110-4
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(@)

(pi

In no case shall the final depth of grubbed soil
e Jlegs than 1 {one) fooct. So if removal of roots
and rock diminish <The 24-inch depth of grabbed
s5il theve is 1o need to continue grubbing deeper,
unless the final grubhed depth 1is less than 21
fone) Zooht.

Eemoval of soil during the grubbing process does
not relieve the Contractor from mneeting the
recuired lines and grades of the final cowver in
accordance with Section 02242; 3.01; (b). In
additicr. several measures should be tsken to
ensure a siable foundation for the geostextile.
These steps include clearing and grubbing, proof
rolling, excavation ef or placement of additional
£ill over areas that may puncture the geotextile
or cause substantial settlements as described in
Section 02593, 3.01 Site Preparation.

3,03 Disposal Of Debris

{a)

(b2

(e)

{e)

(£}

May 1695

£11 trees and shrubs from the clearing operation
shall be chipped on Site and stockpiled at a
designated area as determined by the Trustee
Representative. Material =shall be stored in
windrows 6 to 8 feet high and 15 to 20 feet wide
for composting.

Construction debris such as demolition lumber,
wood pallets, railroad ties, and other compostable
waste materlals shall be processed by  an
industrial type tub grinder angd mixed and
stockpiled s=zeparately from compost until mixed
into £ill as specified in Section 02223.

Concrete debris shall be freed from protruding
rebars and stored separately for crushing on Site
or ~ after steam cleaning - hauling to a <crushing
rlant.

Scrap metal, rebars, and cther metal debris shall
be separated from debris and -~ after stean
cleaning - removed off Site.

waste materials other than described above shall
be separated, steam cleansd and removed *o a
registered landfill.

Open burning will not be allowed.
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*3.04 Compnasting

3.05

(a) Wood chips and grindings shall be filled in
windrows with a height of 6 to 8 feet and a width
of 1% to 20 feet at the base. The composting area
shall ke located on a gently sloped area (1
percent to 3 percent siope) and the windrows
directed up and down the slope to avoid ponding of
runcff. The windrows shall be turned and reshaped
with a front end loader ance a week to accelerats
the aerobic composting process and to awvoid the
pile becoming anaerobic betwaen turnings.
Frequent turnings help avoid odor problems. The
composting operation shall be performed far a
minimum of € months,.

Alternatively +the ccmposting ecan be mnixed into
£ill when biclogical activity (as measured by
self-heat potential) is reduced. To use this
method the compost material shall be maintained at
a moisture content of 485% to 55% and mixed with a
nitrogen source. Compost shall be turned once per
week and monitoring for temperature and moisture
content 3 times per week. The compeost shall be
useable after composting fer a minimum of eight
waeks and when self-heat is 3¢ low that the
compost temperature is no warmer than 1o0-degree
Celsius above ambient temperature. The compest
shall then be mixed into the fill as specified in
Section 02223, 3.02 {(f).

Monitoring

Monitoring by QC or QA personnel may include excavation
of "pot holes" in the grubbed scil teo wverify that
grubbing is complete. The Contractor will conduct the
excavation in locations selected by +the inspection
personnel, The number of pot noles may be as fradguent
as 1 per 5,000 sguare feet.

*This item is not included with this Contract.

May 1995

END OF SECTION
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SECTION 02125

TEMPORARY AND PERMANENT EROSION AND SEDIMENTATION CONTROL

FPART 31 ~ GENERAL

1.01 Description of Werk

{=z)

{b)

(d)

The Contractor shall provide zll nraterials and
promptly take all actiong necessary to achieve
effective erosisn and sedimentation control in
accordance with all applicable federal, state, and
local enforcing agency guidelines and these
Specifications.

The work shown on the constructicen plans and
warking drawings shall be considered a minimum
regquirerent. What is shown shall not relieve the
Contractor of the responsibility to actively take
all steps necessary to centrol scil erosion and
sedimentation.

No contaminated sediments or runcoff shall he
allowad to leave the Site. Controls shall ensure
that the turkidity of runocff or dJdischarges +to
surface water shall not exceed 85 TU, unless
otherwise approved by Trustes Representative.

Contractor shall repair any material damaged by
erosion or cevered with sedimentation at the
Contractor's expense.

1.02 Related Sections

Clearing and Grubping -~ 02116

Dredging - 02222

Impermeable and Permeable Cover Fill - 02242
Wetland Sediment Remediation Cover - 02243
Stone rip-rap - 02271

Geutextile - 02E805

Seeding = 02936

Wetland Mitigation ~ 02937

Sybangular Stone = 022332

1.03 Releted Docunents

May 15%5

Naona
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1.04 Quality Azsurance
(a} The temporary erosion control feattures installed
by the Contractor shall be mnaintained by the
Contractor until no longer needed or permanent
ercsion control methods are installed.
1.05 Bubmittals
{a} At the preconstruction ceonference, the Contractor
shall supmit for Trustse Representative's
approval, a schedule and construction drawing for
accomplishment of temporary and permanent erosion
control wocrk, as are applicable for clearing and
grubbing, grading, structures at watercourses,
construction activities in streams and wetlands,
general construction and paving. No work shall be
started until the erogion control schedules and
methods of operations for each phase of
construction have bean accepted by the Trustee
Peprasentative.
PART 2 - PRODUCTE
2.01 3ilt Fence
3ilt fence shall be egual to Mirafi 100X, Amoco 1380 or
Exxon GTF-100 Series.
z2.02 Bales
Straw bales shall be clean, seedfree oat or wheat type.
2.03 Loarse Aggreqate
Coarse aggregate shall meet the regquirements of Section
02233 "subangular Stone",
2.04 Seed
Seed type shall meet the reguirements of Section 0293s
PSeeding"
PART 3 - EXECUTION
3.01 General
{a} Conduct earthwork and excavation activities in
such a manner to f£it the topography, soil type and
condition.
02125-2
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May 1955

(1)

Minimize the area being disturbed and the duraticn
of exposure teo ernsicn eslements.

Stakilize disturbed areas immediately.

Retain on-Site, sediment that was generated on-
Site.

Minimize ercroachment upon watercourses.

revent silt  and sediment from  migrating
downstream in the event it cannct be prevented
from entering the watercourse.

Where provisions of pertinent rules and
regulations conflict with these Specificaticons,
the more stringent provisions shall govern.

The Trustee Representative has the authority to
limit the surface arca of erodible earth material
exposed by clearing &and grikbing, and to direct
the Contractor tc previde immediate temporary or
permanent contrel mneasures +to prevent sediment
impact on adjacent watercourses, ponds, or other
water impcocundmente.

Where erosion is likely to be a problilem, clezring
and grubbing operations should be so scheduled and
performed <*hat grading operations and permanent
erosion contrel features can fellow immediately
thereafter 1if the Project cenditions permit;
otherwise erosion control measures may be required
between successive construction stages. Under no
conditicons shall =the surface area of erodible
earth material (such as exposed soil or erodikle
material without vegetation or erosion protection)
exposed at cne time by clearing and grubbing,
exceed 750,000 sguare feet without approval by the
Tristee Representative.

Thne Trustee Representative will limit the area of
excavaticn, and embankment operations in progress
commensurate with the Ceontractor's capability and
progress in keeping the finish grading, mulching,
seeding and other such permanent control measures
current in accordance with the accepted schedule.
Should seasonal limitations make such woordination
unrealistic, temporary erosion control measure
shall be taken immediately to the extent feasikle
and justified.

D2125-3
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In the evant that temporary erposion and
sedimentation control mezsures are reguired due to
the Contractor's negligence, carelessness or fallure
to install permanent controls as a part of the work
schedule, and are ordered by the Trustae
Representative, such work shall be performed by the
Contractor at the Contractort's ewpense, and no time
extension shall be given.

3.02 Temporaryv Frosion and Sedimentaticn Control

May 1995

(&)

(b)

(c)

{d)

Temporary erosion conirol measurss shall be used
to correct conditions that develop during
construction that lead to soil erosion or
deposition ¢f waterhorne sediments; that are
neaeded prior to installation of permanent erosion
contrel features; or that are needed temporarily
to control erosion that develops during normal
construction practices, but are not associated
with permanent centreol features on the Project.

Tamporary erosion and sedimentation contrel
devices shall be installed and maintalned from
prior to the initial land disturbance activity

until the satisfactory completion and
establishment af permanant erosion control
meagures. At that time, temporary devices shall

be removed.

The Contractor shall coordinate the installation
of temporary erosion and sedimentation control
provisions contained herein with the permanent

. erosion control features, to ensure econonical,

effective and continucus erosion control
throughout the construction and post-construction
period.

Temporary erosiocn and sadimentation control
procedures should be 1initially directed toward
preventing silt and sediment from entering the
watercourses. The preferred method is to provide
an undisturbed natural buffer, extending a minimal
5 feet from the top of the bank, to filter the
run-off. Should this buffer prove infeasible due
to construction activities being too close to the
stream, or if the amount of sediment overwhelms
the buffer, the Contractor shall place siit fences
toe filter the run-off and, if necessary, place
rip-rap to stabilize =tream  banks. When
excavation activities disturb the previously
stated preventative measures, or 1f they are not
maintained, or whenever the construction
activities cross the streams, streambed sediment

D2125-4
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(e}

(g)

filters =nall be installed immnediately downstream
and within 200 feet downstream.

Silt fences, barriers, and other temporary
mneasures and devices shall be installed as
indica®ed c©n the approved Contractor's Erosion
Cantrol Plan and shall be naintained until no
longer needed, as determined by *the Trustes
Representative. At that fime, the items shall be
removed by the Contracicr. A1l temporary items
and devices must be removed with <the Trustee
Representative'’s approval prior o final
demokilization from the Site.

Where permanent vegetation is not appropriate, ang
where the Ceontracter's temporary erosion ang
sedimentation control practices are inadequate,
the Trustee Representative may direct the
Contrachtor teo provide temporary vegetative cover.
Such temporary vegetative cover shall be provided
by the Ceorntractor in compliance with Section-02936
"Seeding” of these specifications.

211 erosien and sedimentation control devices
shall be inspected by the Contractor at least
weekly and after each rainfall occurrence, and
cleaned out and repaired by the Contracteor as

necessary.,

3.03 Temporary Erosion and Sediment Control Techpigues

Miay 1995

(aj

Tenporary Diversion Berms

1. A temporary diversion berr is constructed of
compacted so0il, with or without a shallow
ditch, at the top of fill slopes.

2. These diversion berms are used tenporarily at
the tcop o©of newly constructed slopes to
prevent excessive ercsion until permanent
controls are installed or slopes stabilized.

3. A Tenporary diversicon berm = shail be
constructed of compacted sell, with a rinimum
width ef 24-~inches at the fTop and a minimum
height of 12-inches with or withcut a shallow
ditch. Side slopes shall be 3:1 or flatter.

02125-E
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Mey 1995

{0}

w——
8]
N

Temporarv Slopa Drains

1.

A  tempecrary slope drain is a facility
consisting of stone down chutes, fiker mats,
plastic sheets, half-round pipe, metal pipe,
plastic pipe, sod or other material
acceptable to the Trustee Representative that
may be used to cgarry water down slopes to
reduce ercsion prier +o installation of
permanent facilities or growth of adeguate
ground cover on slopes.

Fiber matting and plastic sheeting shall not
be used on slopes steeper than 4:1 except for
short distances of 20 feet or less.

All temporary slope drains shall be
adeguately anchorad to the slope ito prevent
disruption by the force of the water flowing
in the drains. The base of temporary slope
drains shall be compacted and concavely
formed teo channel water or haold the slope
drain in place. The dinlet end shall be
properly constructed to channel water into
the temporary slope drain.

Energy dissipators, sediment basins or other
approved devices shall be constructed at the
outlet end of the slope drains to reduce
erosion downstrean.

Sediment Structures

i.

Sedimant basins, ponds and traps, are
prepared storage areas coenstructed to trap
and store sediment from erodible areas in
order to protect properties and stream
channels below the construction areas from
excessive siltation,

Sediment structures shall be utilized to
control sediment at the foot of the
embankments where slope drains outlet. A1l
zsediment structures shall be at least twice
as long as they are wide.

When use of temporary sediment structures is
to be discontinued, all sediment accumulation
shall be removed and all excavation
backfilled and properly compacted, The
existing ground shall b»e restored to its
natural or intended condition.

02125-6
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(d) 3Streambed Sediment Filter

1. Streambed Sedinent Fllters are stZone harriers
placed across a hatural or constroacted
drainway to retard flow and catch small
streanm sediment loade.

2. At a nmninimum, streanbed sediment filters
shall be constructed to the dimensions shown
on the construction plans.

(e} Rip-Eka

1. Unless shown otherwise on the Drawings, rip-
rap shall be placed where ordered by the
Trustee Representative and at all points
where banks of streams or drainage ditches
are disturbed by excavation. Carefully
compact fill or backfill and place rip-rap to
prevent subsequent settlement and erosion.
Tnis recuirenment applies equally to
construction along side a stream or drainage
ditch as well as crossing a stream or
drainage ditch.

{f} Sizaw Balegs
3 traw bales are temporary measures to control
erosion and retain the suspended silt particles
in the runcff water leaving disturbed areas.
Bales shall contain five cukbic feet or more of

material.

Z. Straw baleg shall be embedded in the ground 4
to 6-inches to prevent water flowing under
them. - The kazles shall also be anchored

securely %to the ground by wooden shtakes
driven through the bales intc the ground.
Bales shall be removed after they have served
their purpose, as determined by the Trustee
Repregentative.

3. The Contractor shall keep the bales in good
condition by replacing brcken or damaged
bales immediately after damage  occurs.
Normal debris clean-out will be consideread
routine maintenance.

4. Straw bales shall be used at the toe of fill
slopes, in ditches, or other areas where
siltation, ercsion or water run-cff is a
problem.

021257
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(g}

(h)

3il+ Fences

1. Silt fences are temporary measures utilizing
woven wire or other approved materials
attached to posts with filter cloth attached
to the upstream side of the fence and
enbedded with compacted soil or eguivalent a
minimum of 0.5 feet deep to retain the
suspended silt particles in the runcff water,.

2. Temporary silt fences shall be placed on the
natural ground, at the toe of £ill slopes, in
ditches or other areas where siltation is =a
problem. <Caution should be used in placing
silt fence on slopes sleeper than 1H:1V, and
where water flows exceed 1 f£ft7/sec.

3. The Contractor shall be reguired to maintain
the silt fence in a satisfactory condition
for the duration of the Project or until its
removal is requested by  the rustee
Representative. The silt accumulation at the
fence nust be removed and placed on Site as
directed by the Trustee Representative.

Temparary Vegetaztion

1. Tempcrary vegetation are measures consisting
of seeding, mulching, fertilizing and matting
utilized to reduce erosion. All cut and £ill
slopes shall be seeded when and whare
necessary to eliminate erosion. Disturbed or
bare soll areas shall net he left without
stabilization for more than 30 days.

2. Seeding, mnulching and fertilizing shall be
performed in accordance with Section 02936
"Seeding" of these Specifications.

3. If late fall completion prevents germination,
disturbed areas shall be protected by
mulching without application of seed as a
minimum.

3.04 Permanent Ercsion and Sediment Control

May 1905

{aj

The Contractor shall incorporate all permanent
ercsion control features inteo the Project at the
earliest practicable +time as outlined in the
Contractor’'s  accepted schedule or as land
disturkance for each segment of the Project has
been completed.

02125=-8
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(d}

(e)

(£

(a3

(h)

Restcre the work sSite fto its original contours,
unless shown ctherwise on the Drawings or directed
by the Trustee Representative.

21l references to permanent vegetation, unless
noted otherwise, shall relate to establishing
permanert vegeltative cover and be in accordance
with Section 02536 "Seeding® of these
specifications.

When finzal grade nas been established, all bare
soil, unless otherwise reguired by the Contract
Documents, shall be seeded, fertilized and mulched
in an effort to restore to a protected condition.
Areas that are not stabilized with seed and mulch
gshall be sodded as approved or directed by the
Trustee Representative.

Specified permanant vegetation shall be
estaplished at the first appropriate season
following establishment of final grading in each
secticn of the Site,

Where scd 1s removed or damaged, replant such
areas using sod of the same species of grass at
the first appropriate ssason.

Perranent vegetative cover activities shall comply
with local s0ll and water conservation guidelines.

Wnere  permanent vegetative  cover cannot be
immediately established (due to ssason or other
circumsetances) The Contracter shall provide
temporary vegestative cover.

3.05 Permanent Erosion and Sed ment Control Tachniogues

May 1595

(2)

{b)

Permenent Vegetation

1., All references to permanent vegetation,
unless noted otherwise, shall relate to
establishing permanent vegetative cover and
be in accordance with Section 02836 "Seeding®
of these specificetions.

1. Rip-Rap used for permanent stabilizztion of

stream banks, slcpes and culvert outlets
ghall be installed in accordance with +the
construction drawings and Section 02271
"Stone Rip~-Rap® of these specifications.

021259
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May 1905

Flacing of rip-rap at locations other than
those specified on the construction drawings
shall be done only with approval or by the
direction of the Trustee Representative.

The ground surface upon which the rip-rap is
to ke placed shall be brought in reasonably
close conformity to the correct lines and
grades pefore placement is commenced.

Unless otherwise shown or specified, rip-rap
shall begin in a toe diteh constructed in
original ground around the toe of the £ill or
the cut slope. The toe ditch ghall be two
feet deep in original ground, and the side
next to the £ill or cut shall have that same
slope. After the rip~rap is placed, the toe
ditch shall be backfilled and the excess dirt
spread neatly within the construction area.

Gravel /Cobbla

1.

Gravel /ccbble shall meet all reguirements for
rip-rap as ldentified in this section of the
construction specifications.

END OF SECTION
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SECTION ¢zilsC

SHCRING AND BRACING

PART 1 -~ GEWERAL

1.01 Description of Work

(2)

(k)

The Contractor shsll furnish all labor, materials,
aguipment, +tools and appurtenances reguired to
complete the work of shering, Dbracing, and
sheeting or sheet plling, necessary to complete
the construction, pretect structures, and prevent
the loss of ground or caving of embaniaeents, asg
shown, specified or reguired, and shall meet all
applicable Dbuilding and safety codes. The
Contractor ghall provide a "Competent PersonV sas
defined ky OSHEA requlations +to lmplement,
supervise, and inspect all shoring and bracing.

Pressures on cheeting and the stakility of the
sheeting and »ottom of the excavation are
dependent not only on secil conditions but upon
many procedures and optiens available <to the

Contractor, such a= dewatering, staging of
excavation and installation of bracing,
flexibility of sheesting, construction eguipment
used, and time of completing the work. 21l such

factors shall be considered investigated in the
design of the sheeting and bracing.

1.02 RBelated Dopcuments

May 1995

{a)

(b)

{c)

Recommended Technical Provisions for Shoring and
Sloping cf Trenches and Excavations, .3,
Department of Commerce.

Construction Safety and Health Regulations, U.S.
Department of Labor, Occupational Safety and
Health Administration.

Occupational Safety and Health Regulations-
Excavations, u.s. Department of Labor,
Occupational Safety and Health Administration, 29
CFR Part 1926.

02150-1
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1.03 submittals

(a} In cases where the excavation exceeds a depth of 6
feet or where excavation may Jecpardize the
stability of nearby structures or facllities, the
Contractor shall submit drawings, computations and
substantiating data, prepered, signed, and sealed
by a Professional Engineer licensed in the
Commonwealth of Massachusetts, showing his
proposed sheeting, sheet piling, and bracing
design and method of construction for the
information of the Trustee Representative prior to
the start of such construction. Any review or
commants by the Trustee Representative shall not
relieve the Contractor of his responsibility for
sheeting and bracing.

{b} In trenches, the sheeting shall be designed so

that the lowest brace is no closer than 12 inches
above the base of the structure to be installed.

1.04 Related Sections

(1) Excavation - Sectleon 02220

(2} Backfill and Fill -~ Section 02223

{3) Health and Safety Specification for Ceonstruction -
Section £l1564

1.05 puality control

fa} During the installation of the =sheeting and
bracing and as long as the excavation is open, the
Contractor's "Compstent Perscon" shall monitor the
work to insure that it is carried out in
accordance with his design and procedures. For
this purpese, leveling observations for heave and
settlement shall bs made in addition to
plezometric readings where excavations extend
below the water table, adjacent to hide pile and
through unconsclidated soils.

PART 2 - PRODUCTS
{a) All materials shall meet, or exceed, the minimum
requirements of the applicable codes and those
assumed in the design submitted by the Contractor.
ART 3 - EXECUTTION

3.01 Verifving Existing Conditions

(a) Before commencing werk, the Contracter shall check
and verify all governing dimensions and
elevations, including field measurements of

D2150-2
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existing and adicining work on which his work is
dependent, to assure proper fit and clearance of
each part of the work to the new z2nd existing
structures.

The Ceontractor's attenticon is drawn *to General
Terms and Conditions for general informetion for
evaluating existing conditions which may atfect
his work.

3.02 Coordination With Other Operations

(a)

The scheacdule and progress of the shoring, bracing,
and sheeting work shall be coordinated with <the
excavation and beckflliing work. If, during the
pregress of the excavation, lateral movement of
the surrcunding so0ils i1s discovered, corrective
measures shall be faken Iimmediately to prevent
further movement.

3.03 Removal of Snoring and Bracing Materisls

3.04

May 1995

(a)

(b)

Where the Contractor elects not to remove shoring
and bracing material, all such material shall be
renovad to the extent that the top of the material
shall be a ninimum of & Zfeet below the proposed
finished grade. ¥No shoring cr bracing may remain
in place within the limits of the treatment plant
cr the proposed permeable cap placement.

Removal of shoring and kracing shall be carried
out in a manner such that no structure shall be
disturbed or damaged during or after removal.
Protection of structures during the removal of
shoring and bhracing shall be the sole
responsibility eof the  Contracter, and any
disturbance or damage shall be rectified at no
expense to the Trustee.

Safetvy

(a)

Installation and removal methods of shering and
bracing shall meet, or exceed, the minimum
regquirements opf the applicable codes &nd safety
precauticons as outlined in such codes, and shall
be enforced by the Contractor.

ENL OF SECTION

02150-3
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PAET

SECTION 02220

EXCAVATION

1 - GENERAL

1.0 Description of Work

(a)

(1)

The Contractor shall furnish all labpeor, materials,
eguipmenrt, +tools and appurtenances reguired to

complete the work of excavation, including
excavation, disposal of excess and unsuitable
materials, relocation of excavated Bsoills +to

designated arezs, and other related and incidental
work within the designated area and as reguired
for the rconstruction of other work, &a& shown,
specified or reguired.

The Contractor shall locate =21l existing active
and abkandoned utilities and structures in work
arsas prior to commencing any excavation
activities &and shall protect from damage those
utilities and structures which are to remain in
place due to completion of the work.

1.02 Belated Work Specifisd Elsawhere

amp Qo

)
)
)
}
)
)
}

(h)

Shoring and Bracing - Seactien 02150

Drilling and Blasting - Sscticon 062221

Backfill ancé Fill - Section -232223

Clearing and Grubbing - Section 02110

Odor Contrel - Section 01563

Dust Control - Section 01362

Health and Safety Spevifications for Construction
- Section 01584

pecommissioning of Utilities and Structures -
Section D20&0

1.03 Definitions

May 1995

(a)

(b}

Excavaetion shall mean the removal from place of
all materials and shall include socil, facilities,
utilities above and below ground, rock, pavenenis,
topsoll, demclition waste material, boggy waste,
rubkish, hide residues, +tree stumps, boulders,
logs, ashes, cinders or organic material such as
peat, humus or organic silt,

Mucking or mucking-sut shall mean excavation, as
defined hereinbefore, without prior dewatering.

02220-1
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1.04 Protection of Pennle and Property

(a)

{b)

(e}

(d)

(e)

(%)

May 1995

The Contractor shall plan and conduct his
operations so az to prevent damage to existing

structures, safeguard people and property,
minimize traffic inconvenience, protect the
structures to be i1nstalled and provide smafe
working condlitions. The work shall be staged and

monitored to minimize the exposure of the public
and of the workers to hazardeous suhstances.

Excavations, except as specified hereinafter,
shall be adequately sheeted and brawved. Where the
installation of sheeting is impractical or might
cause damage, as a result af, but not limited to,
vibration, settlement or lateral movement, tha
Contracter shall utilize cther methods.

Excavation may be made without sheeting and
bracing within the limitations and regquirements of
the governmental agencies having Jurisdiction,
provided that: .

(1) Hazards, such as described hereinbefore, do
not exist in the proximity of the excavation.

(2} Work is not in strests or other paved,
landscaped or improved areas.

(3) Work can be restricted toc the land provided
for the Contragctor's use.

(4) Sheeting and bracing are not specifically
reguired by the Contract Documents.

In cases where excavation without sheeting and
bracing 1s not permissible solely because of
protection of workers, trench boxes may be used.

The Centractor shall not stockpile any excavated
material without the Trustes Representative's

approval.

In cases where excavation or surficial disturbance
of solls containing hide residues 1z necessary,
odor control measures shall be used as specified
in Section 01563 and required as by the Trustee
Represantative.

02220~2
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EART

()

Prior +to exposing subgrades for placement of
permeable cover f£ills and backfills, the area of
the work shall be surrounded by a soil berm to
contain surface runeff accumulating within the
berm and exclude surface runon Efrom areas
surrounding tne work. For small areas for which
there is 1ittle runcff potential such as
topographic depressions, the Trust may not reguire
a berm. Priocr to commencing any work that would
expose  subgrade so2ils  in these aresas; the
Contractor shall cbtain written authorization from
the Trustee Representative to perform the work
without constructing a herm.

Water pending within the area of the work shall be
considered to be contaminated. The Contractor
shall emplcy excavation methods which minimize the
need Yo remove accumulated water from excavations.
Bowever 1if unavoidable, accumulated water may be
disposed by pumping through a sedimentation filter
and tresting and discharging in accordance with a
method approved bv the Trustee Representative.

2 = PRODUCTS

Not

1 -

used

EXECUTION

May 1295

(2)

Excavation Clagsificatjons: The following
classifications of excavation will be mnade when
rock excavatiosn is encountered in work.

(1) Earth _ Excavation includes excavation of
pavements and other cbstructions wvisible on
ground surface; underground facilities,
utilities and other items indicated to be
demolished and remcved; together with earth
and cother materials encountered that are not
classified as rack or unautherizced

excavation.

({2) Rock excavation in trenches and pits includes
removal and disposal o©of materials and
obstructions encountered which cannot be
excavated with a 1.0 cubic yard (heaped)
capacity, (3/4 cu. yd. backhce for smaller
work), 42% wide bucket on track-mounted power
excavator eguivalent <to Caterpiller Model

02220-3
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Mey 1985

(b)

{3)

(4)

(5}

(6)

Rock

215, rated at not leas than 90 HP flywheel
power and 30,000 lb. drawbar pull. Trenches
in excegs of 10'-0" in width and pits in
excess of 30'-0% in either length or width
are clazsified as open excavation.

Rock excavation in open excavations includes

remoeval and disposal of materials and
obstructions encountered which cannect be
diglodged and excavated with modern track-~
mounted heavy-duty excavating egquipment
without drilling, blasting or ripping. Rock
excavation equipment is defined a Caterpillar
Mocdel Ko. 973 or Ho. 977K, or equivalent
track-mounted lecader, rated at not less than
170HP flywheel power and developing 40,000
1b. break=-out force (measured in accordance
with SAE J732C).

Typical of materials classified as rock ars
boulders 1/2 cu. yd. or more in volume, sclid
rock, rock in ledges, and rock-hard
cemantitious aggregate deposits.

Intermittent drilling, blasting or ripping
performed to increase production and not
necessary to permit excavation of material
encountered will be classified as earth
excavation.

Rock excavation shall not be performed until
material to be excavated has been classified
by Trustee Representative.

payment lines are limited to the following:

{1}

(2)
{3)

(5)

Two feet outside of concrete work for which
forms ars required, except footings.

One foct outslide perimeter of footings.

In utility, corridors and drainage trenches 1
foct beyond dimensions shown; 1in pipe
trenches, 6" bhelow invert elevation of pipe
and 2 ft. wider than inside dlameter of pipe,
but not less than 3 ft. minimum trench width.

Neat outside dimensions of concrete work
where no forms are reguired. '

Under slabs on grade, verify subgrade depth
requirement.

02220~4
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May 19405

(&)

{f)

(9)

(h)

Unauthorized excavatisr consists of rewmoval of
materials bevend indicated subgrade elevations or
dimensions without specific direction of Trustee
Representative. Unauthorized excavation, asf well
as renedial work directed by Trustee
Representative, shall be at Contractor's expense,

Under footings, foundation bases, or retaining
walls, <11l unauthorized excavation by extending
indicated hottom elevation of footing cor base to
excavaticon bottom, without altering reguired top

elevation. lean concrete fill may be used +to
bring elevaticns to propsr position, when
acceptable to Trustee Representative.

Elgsewhere, backfill and compact unauthorized
excavations as specified for authorized
excavations of same classification, unless

ptherwise directed by Trustee Representative.

Additional Excavahion: When excavation has
reached reguired subgrade elevations, notify
Trustee Representative who will make a review of
conditions.

() IT unsuitakle bearing naterials are
encountered at reguired subgrade elevations,
carry excavations to develcp sultable bearing
and replace excavated material as directed by
Trustee Representative.

2y Removal of unsultable material and its
replacenant as directed will be paid on basis
of contract conditions relative to changes in

work.
Stakilitv of Eycavations: Siope sides of
excavations to  comply with local codes and
ordinances having djurisdiction. Shore and brace

in aceordance with Secticn 021350 where sloping is
not possible because of space restrictions or
stability of material excavated. Comply with all
OSHE2 and other applizable safety requirenents.

(1} Maintain sides and slopes of excavations in
safe condition until completion of backfilling.

Material Storage: Stockpile satisfactory
excavated materials where directed, until reguired
for backfill or f£ill. Place, grade and shape

stockpiles for proper drainage.

D2220-5
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Mey 1995

(1)

(3}

(k)

{1} Locate and retaln soll materials away from
edge of excavations. Do not store within
drin line of trees indicated to remain.

(2) Dispose of excess so0il material and waste
materials as herein specified.

Exczvation fer Structures: Conform to elevations
and dimensions shown within a tolerance of plus or
minus 0.10', and extending a sufficient distance
from footings and foundations for permit placing
and removal of concrete formwork, installation of
gservices, other construction, and for inspection.

{1} In excavating for footings and foundations,
take care nokt to disturb botton af
exwcavation., Excavate by hand to final grade
just before concrete reinforcement is placed.
Trim bottoms to reguired lines and grades to
leave s0llild base to receive other work,

Excavation for Pavements: cut surface under
pavements to canply with cross-sections,
elevations and grades as shown.

Excavation for Trenches: Dig trenches to the

uniform width reguired for particular item to be
installed, sufficiently wide to provide ample
working room, or as shown on drawings for Utility
Corridors. Provide 8" to 9% clearants on both
sides of installed pipe or conduit.

(1) Excavated trench with depth greater than
3'-0%" shall be considered a confined space
and  shall be excavated and utilities

Cinstalled in conformance with the
reguirements of the Site Health and Safety
DPlan. ,

(2} 211 excavated material shall be removed from
the area at time of excavation, and
stockpiles on-site or dispcosed of as directed
by the Trustees Representative.

{3) Barricades and signs warning of open ditch
shall be erected to protect personnel working

in the area.

(4} Excavate trenchesz to depth indicated or
reguired. Carry depth of trenches for piping
to establish indicated flow lines and invert
elevations. Beycnd building perimeter, keep

02220-¢

GO1\projeetif33-6 142 wicipecssect2220.doc



(1)

My 1095

o~
in
—_

bottoms of tranches sufficiently below finish
grade to avold fresze-ups.

Where rock 1s encountered, carry excavation
& below required elevation and backfill with
a &" laver of crushed steone or gravel prior
to installation of pipe.

Grade bocttoms of trenches as indicated,

(6}
notchning under pipe bells to provide scolid
bearing for entire body cf pipe.

(7) Do nct bpackfill trenches until tests and
inspections have been made and backfilling
authorized by Trustee Representative. Use
care 1n backfilling %o aveild damage or
displacement of pipe svstens.

Cold Weather Protection: Protect excavation

bottoms against freezing when atmospheric

temperature is less than 35 deg F.

END OF SECTICON
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SECTION 0z221

DRILLING AND BLASTING

PAET 1 = GENEEAL

1.91 Descripticn of Work

May 1085

{a)

(b)

(c)

Any rock exgavation using drill  and blast
technigues, including blasting for rock slopes,
drainage vchannels, wetlands creation, utility
corridors and Trench blasting shall be performed
in accordance with tThe regquirements of this
section. The Contractor shall employ wcontrolled
hlasting procedures in order to maintain ground
vibretions and airktlast overpressures below the
maximum levels specified in this sectinn, and to
minimize stressing and fracturing of the rock
beyond the 1limits of excavation shown on the
Drawings.

The area which is to invelve blasting operations
enconpasses public roads, ralilroads, utilities,
private residences, and businesses. Maintenance
and protection of +these installations nmust be
taken into account in the Contractors' plan of
blasting operations.

The Contractor shall perform a "before and after®™

cendition survey of all structures and
improvements of adjeiring properties subject to
effects from the klasting operations. This

gsurvey shall include:

(1} Infermal discussions +to familiarize the
adjacent property owners with blasting
effects and planned precautions to be taken
on this project.

{(2) Detail=ad examinatien and photographic
recerds of adiacent structures.

(3} Establishment of horizontal and vertical
control points.

The results shall be summarized in a before
blasting condition report which shall include
rhotegraphs and shall be submitted to the Trustee
Representative within twenty-one days of the
before blasting conditions survey and prior to

02221~1
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May [090%5

(d)

(£}

the start of blasting. Following blasting
operations, +the survey shall be undertaken again
to identify any changes found in the conditions
of the adjacent properties. When reguested by
the Trustee Repraeserntative, surveys shall be done
in the presance cf the Trustee Representative, or
their bklast monitoring subcontractor and the
property owner. Should any damage or change
occur to the properties duriny construction,
additional surveys of the affected property shall
be taken as directed by the Trustee

Representative

In addition, a blast monitoring program shall be
established with seismographs installed at
selected monitoring statioms inside adjacent
structures. During  construction, detailed
records should be kept of;

{1} Charge waight;

(2) Location of blast point and distance from
existing structures;

{3) Delavs;

{4} Response indicated by air blast monitors and
selzmographs including peak particle
velocity, vibration freguency, and air
blast, for safsty.

Small charges should be used initlally +to
establish Site specific relationship between
charge weight, distance and response.

In the event that a Contracter's blasting round
results in ground vibrations or airblast
cverpressuras which eXceed the blasting limit
criteria specified herein, the Contractor shall,
prior to detonating any subseguent rounds, revise
his round design appropriately to reduce the
vibrations and submit the revised round design to
the Trustee Representative for approval.

Whenever explesives are used, they shall be of
such character and in such amount as permitted by
the Commonwealth oFf Massachusetts, local laws and
ordinances, and all respective agencies having
Jurisdictien over then. The Contractor shall
survey the  entire blast area for a ninimum of
five minutes following a blast to guard against
rockfalls before commencing work in a cut. The
Trustee Representative shall, at all times, have
the authority to prohikit or halt the
Contractorts blasting operations if it is
apparent that through the method being employed,

gpz2221-2
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{g)

the reguired excavation slopes are not being
cbtained in a stable condition, or the safety and
convenience of the public is iecpardized.

Feview by the Trustee Representative or their
blast monltoring subecontractor of the blast
design and technigues shall not zrelieve the
Contraztor of responsibility £for the accuracy,
adeguacy, and safety of the blasiting, exercizging
proper supervision and Zfieldé Judgment, and
producing the results within the blasting limits
recuired by these Specifications.

The zpecific requirements of tThis zection are not
intended and shculd not interfere with the
ability of the Contractor to alter spacing of
noles and eXplosive icading so that adeguate rock
breakage may be obiaineld.

1.02 pReferenced Stardaras

(&)

National Fire Protection Association {NFFA):

495 Code for the Manufacture,
Transportation, Storage and Use of
Fxplosive Materials.

1.03 Related Sections

fa

(b

)
)

Excavatiorn - Bection Dz22320

Back?11ll and ¥Fill - Section 02223

1,04 pAdvance Submittals

buy 1905

(a

)
i

Lt least two weeks prior to commencing drilling
and blasting cperations, the Contractor shall
submit to the Trustee Represzentative for approval
compiete cdetalls ¢f this proposed TDblasting
operations, including the folliowing for each
separate blasting area (i.e., building, rock cut,
trench, etz.)

1. Seguence and schedule of blasting rounds,
including the general method of developing
the excavation, lift heights, etc.

2. Specifics of a typical preduction round
{away from the perimeter of excavation) and
specifics of all controlled blasting at the
perimeter of the excavation, including:

a, Diameter, spacing, burden, dJepth, and
orientation of each drill hole.

02221-3
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b. Tyvpse and nomenclature of detonators,
and delay patterm,

c. Type, nomanclature, and weight per
cartridge of explosive toc be used, and
waight and distributisn of charge to be
used within each hole, as well as total
welght of explosive charge on each
delay, and the total weight for the
blast round,

4. Tvype and distribution of stemmlﬂg to be
used in each hole.

e. Estimates of vibraticn levels at
nearest adjacent structures.

3. Methods of matting or covering of blast
area, 1f reguired to prevent flyrock and
excessive airblast pressure.

4. Written evidernce of the licensing,
experience, and c¢ualifications of blasters
who will be directly responsible for the
loading and firing of each shot.

5. Name and gualifications of the person
responsible for designing and directing the
Blasting.

6. If reguired, a listing of instrumentaticn

which the Contractor proposes to use to
monitor vibrations and airblast overpressure
levels, together with performance
specifications and usger's manual supplied by
the manufacturers, and a recent calibration
(within the previcus six months) to a
standard traceakble to the Hational Bureau of
Standards.

7. & copy cf the blasting permit obtained to
conduct blasting on the Site.

B. Bafore blasting conditicn survey report.

1.05 Progreoss Submittals

Muy 1995

(2)

Within 24 hours feollowing each blast, the
Contractor shall submit to the Trustee
Representative a Blast Monitoring Repert, which
shall include the following items:

02221-4

OO \projecti233-61 42 wicepees\eec?I 1 doe



1. Details of the round &s shot, Including

drill  Thole diameter, spacing, burden,
depths, delazy pattern used, with charge
welights for each delay, and loading
cornfiguration of tyrical holes.

2. Blast moniteoring data:
a. L pilan drawing, to sczle, showing the

location of each blast monitoring
instrunent, as well a2z the locstion of
each round.

L. Hegults of Dblast meonitoring at each
instrument location, including peak
particle wvelocity in inches per second
{in./sac.}), vibration freguency (Hz)
and peak alrblast overpressure in
pounds per sguare inch (psi), as well
as 2 copy of the strip chart recording
for each mecnitoring lecation, marked
with *the date, time, and locazion of
the eguipment.

1.06 EBlast Scheduling

May 1983

(&)

The Contractor shall coordinate the general
blasting schedule with the Trustee Representative
and shall notify the Trustee ERepresentative of
individuzl blasts when resguested. The Contractor
shali nctify the Trustee Representative a minimum
nf twenty-=-four hours in advance of the =start of
klasting in any new area. '

Blasting Hours

Blasting hours are restricted toc 8:00 a.m. to 5:00

p.m.,

¥onday through Friday. No blasting will be

percitted on weekends c¢r legal holidays unless
specifically approved by the Trustee Representative.

Safety Precautions

{a}

During the progress and approach ot a
thunderstorm, the handling ¢r use of explosives
shall be discontinued and all personnel shall be
moved teo a place of gafety until the danger has
passed. A1l parts of an electrical blasting
circuit shall be effectively insulated or
protected from grounds or short circuits and
adequately separated from power lines so as to
prevent any possibility of electrical contact or
entrance of stray current into the blast circuit.

D2221-5
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(e

{c)

{e)

May 19095

Mobile transmitters shall not be energized near
electric caps or delays being handled or used.
Tf electric blasting caps are used, every effort
shall be made to ensure that they are properly
wired into the circuit and that ample current is
supplied to Ffire the blast. It is equally
important, when using a straight parallel hookup,
to follow the manufacturaxr's instructions
implicitly as to cutting off the current supply
with the first cap or caps to fire, in order to
prevent possible arcing, which could result in a
"hang-fire" (delayed exploszion).

No blasting shall be permitted until all
personnel in the danger zons have been moved to a
place of safety. A suitable warning system shall
be devised and implemented by the contractor. He
shall familiarize all personnel on the project,
Trustee Representative, the general public with
the Implemented system. The danger zaoné shall be
patreclied before each blast teo make certain that
it has been completely cleared, and guards shall
be stationed to prevent entry until the area has
been inspectad follewing the hlast.

Explosives shall be stored, handled and employed
in accordance with Ffaderal, =tate, and Jlocal
regulations and in accordance with NFPA 485,
except that where stricter requirements are
contained elsewhere herein, such requirements
shall govern.

No expleosives, caps, detonators, and fuses shall
be stored on the Site during nen-working hours.

The Contracteor shall be respongible for
determining any other safety requirements unigue
to his blasting operation on this particular Site
s6 as not to endanger life, property, utility
services, any existing or new construction, or
any property adjacent to the Site.

¥o reguirement of, or omission to regquire, any
precautions under this Contract shall be deemed
toe 1limit or impair any responsibility or
obligation assumed by the Contractor under or in
connection with this Contract; and the Contractor
shall at all times maintain adeguate protection
to safeguard the pubklic and all persons engaged
in the Work and shall take such precautions as
will accomplish such  end, without  undue
interference with the public. The contractor
shall be responsible for and pay for any damage

g22z21-6
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1.08

1.10

PART

to adjacent sTructures resulting from  work
execrted under this Conuract.

Indennity

{a) Notwitnstanding full conpliance with thesa
specifications, approval «f bklasting plan, and
successful limitation to meximum pezk particle
velocity and airbplast overpressure as specified
herein, the Contractor shall be 20lely
responsible fcor any damage, direct or indirect,
arising frem blasting and shall hold the Trustee,
Trustee Representative, and their blast
monitoring subcontractor narmless from any costs,
liens, charges, claims, or suits, including the
costs of defense arising from such damage, real
or alleged. The Trustee, Trustee Representative,
and thelr blast monitoring subcontractor shall be
additionalliy-named insureds on any lnsurance
policy covering blagting carried by the
Contracter, and this requirement shall alsc be
enfeorced on any subcecontractor.

Protection of Completed Wark

(ay The Contractor shall cenduct the  blasting
operatisns in such a manner that completed work
of any type is not damaged. Any replasement or
repailr of damaged work as directed by the Trustse
Representative shall ke made at no additional
cost ta the Trusiee. No klasting shall be done
within 203 feet of concrete, shotorete, or grout
which has been in place legs than seven (7) days,
nor within 50 feet of any concrete, shotcrete, or
grout that is clder than seven (7} days, unless
authorized by the Trustees Represantative.

2 — MAPTRIALS

2.01

Explosives

The Contractor shall use type(s) of explesives and
blasting accessories necessary to accomplish the

specified results. 21l explosives and accessories
ghall be used and assemblied in accordarce with the
manufacturer's reccmmendations. The bottom charge of

a pre-split hole may be larger than the line charges

May 1985

but shall not be large enough te cause overbreak. The
top charge shall be placed far enough below the collar
¢f the hole, and reduced sufficiently, to avoid
overbreaking and heaving. Because shallow groundwater
is ¥nown to exist atl the Site, blasting =zgents not
sensitive to wet conditions shall be used,

0Rz221-7
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PART

1~ EXSCUTION

3.01 Blasting Proceduraes

May 1995

(a)

(c)

(d)

Blasting shall be done by skilled operators and
all necessary precautiong shall be taken to aveid
damage to personsg or property. The <Contractor
shall be solely responsible for and shall repair
any and all damage caused by blasting.

Qverblasting of Yock ghall be kKept to & minimum.

(1) Where overblasting occurs at foctings for
structures, the overblasted rock shall be
removed, rock surface swept clean, and the
overexcavated area filled with 2500 psi
concrete to bring +the excavation to the
reguired footing elevation.

(2} Where overblasting occurs at roadway and
parking areas, the overblasted rocK shall be
renoved and the areas filled with compacted
structural £ill.

Flyrock - Flyrock shall be centrelled so that it
does not present a hazard to pesople working on
the BSite or other personnel outside the Site.
Flyrock shall not be cast bayond the Site limite
or more than one half the distance to the nearest
dwelling, or other occupied structure or pavad
roadway. If flyrock presents a potential hazard,
blasting mats shall be utilized as necsssary.

Vibration Limits - The Contractor shall conduct
all blasting operations in such a manner that
peak airblast overpressures and peak particle
velocity of ground vibrations do not exceed the
following limits at the location of any axisting
dwelling or cther bullding in the vicinity of the
project.

0z2221~8
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Maximunm Allowable

FPeak Particle Maximum
Listance (D! VYelocity (PPRV) Zllowable
from Blast of Ground Airblast
Rournd to Vibration gvarprassure
Building (fr.) iin./sec.) {1} {osi)
Less tharn 200 .90 0.C14
Greater than 200 D.75 G.0%14
or at Site limits
Noteas: 1. Maximum PFV shall be the maximum
of three components measured in
thres mutually perpendicular

directions (transverse, vertical
ang longitudinal).

2. The Contractor shall monitor
vibrations at the nearest
structure for all blasts and other
sensitive structures as designated
by the Trustee Representative.

3.02 Special Ferimeter Contrecl Blasting Producers

Mey 1995

(a)

(<)

When blasting at designated areas in the vicinity
of live utilities and at building locatlions, care
shall be taken at ths excavation limits <to
minimize overbreak and fracturing o remaining
rock. Presplitting and cushion blasting shall be
utilized at the abhove locations and as directed
by the Trusteg Representative.

The nresence of perimetar drill hole casts will
be used to Judge the Contracteor's perimeter
control blasting procedures,

1zf, irn the judgement of the Trustees
Representative, the Contractoxr's perimeter
control  blasting procedures are causing or
resulting in the absence of drill hole casts, the
geormetry  (diameter, spacing,) stemming and
loading of perimeter holes and adjacent
production holes shall be adjusted until results
acceptakble te¢ the Trustee Representative are
obtained or the periceter contrel Dblasting
technigque shall ke changed.

END OF SECTION

02221-59
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PART

ECTION D2222

DREDGING

1 =~ GCEKERARY

1.01 Descripticn of Work

1.03

May 1955

(a}

{b)

(c)

(d)

The Contractor shall furnish zll labor, materials,
eguipmenrt, tools and appurtenances reguired to
complete the werk of dredging, including dredging,
relocation of dresdge spoils to designated areas,
dewatering, and other related and incidental worlk,
as shown, specified or reguired.

The Contyactor shall determine the method of
dredyging and dewatering based on site conditions,
the abllity to safely contain the dredge spoils
and regulations regarding the discharge cof water.
The selected method shall be approved by the
Trustee Representative before work commences.

The Contractor shall be respeonsible for dewatering
the dredge spoils kefore they are placed benezth
the permeable cover.

The Contractor shall locate all existing utilities
in work areas prior to commencing dredging
activities.

Definitions

{2}

Dredging shall mean the removal of material from
below surface weter.

Spolls shall mean <the naterial that has been
dredged and the associated water that is carried
with the dredged material.

Dewatering shall mean the removal and treatment of
excess water found in the dredged material and the
associated water that is carried with the dredged
material.

D2222-1
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1.04 Protection of Peonle and Proverty

(2) The Contractor shall plan and conduct his
operations so as to prevent damage to existing
structures, safeguard pegple and property,
minimize traffic inconvenience, protect  the
structures to be installed and previde safe
working conditions.

(k) 8poil holding areas shall provide a means to
prevent the migration of sediments and water away
from the designated spoeil area.

(¢) Dewatering operations shall dispose of water in
accordance with the requirements of Section 02220.
The Contractcr is advised that it may be necessary
to test and treat water, by nmethoeds including but
not limited to addition of flocculation agents,
prior to discharge to obtain a suitable effluent
guality. It is the responsibility of the
Contractor to proposs and implement appropriate
test and treatment nmethods to the approval of the
Trustee Representative,

1.05 Relpted Sections

fa) Excavation - Section 02220

(b} Backfill and Fill - Section 02223

{c) Wetland Mitigaticn - Secticn 02937

(d) Reinforced <Concrete cCulvert Pipe and Cleaning
Existing Culverts - Section 02800

1.06 Related Information

(a) As part of the Pre-Design Investigation, Task SW-2
agsessed treatability of water which may be
derived fram Jdredging operations. The report on
this study is available to the Contractor.

1.07 Submittals

{a} The Contractor shall submit proposed eguipment and
methods for dredging, management of spoil helding
areas and disposal of water and spoil for approval
by the Trustes Represzentative.

END OF SECTION
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PART

SECTION 02223

BACKFILL AND FILL

I = GONERAL

t.01 Description of Work

(&)

The Cortractor shall furnish all labor, materials,
equipnmanrt, *tools and appurtenances reguired +to
compiete tThe work of backfill and f£ill, including
packfill, at - and above-grede permeable covers,
impermeable cover, grading fills, road subbase and
other related and incidental work within the
designated ares and as required for the
construction of other work, as shown specified or
regquired.

1.02 Related Work Specified Ilsevhere

(2)
(bl
{c)
{d}
(e)
(£}

Shoring and Bracing - Section 02150

Excavation - Section 02220

Geotextile - Section 02545

Odor CentroXl - Bection (1563

Subangular Stone -~ Section 02233

Impermeable =znd Permeable Cover Fill - Section
0z2432

1.03 Definitjions

May 1995

fa)

=)

{e)

(d)

(e

Compacted Fill shall consist of material from on-
Site excavations or material furnished from off-
Site sources, if necessary, and meeting the
requirements of subsection 2.03.

Backfill shall consist of furnishing clean horrow
material.

Impermeable and permeable cover f£ill shall consist
cf cff-5ite clean naterial as defined in Sesction
02242, 1f necessary.

Road subbase shall consist of material from a
clean off-Site source and conforming +to the
requirements of subsection 2.04.

Conpacted clay rerms shall consist of off-Site
material meeting the reguirements of subsection

2.06.

02223-1
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1.04 Protection of Pecple and Propertv

(2]

(b}

Protaction of people and property shall conform to
the requirements of Section 02220 - Excavation.

Cdor control shall conform to the requirements cof
Section 02220 - Excavation and Section 01563 -~
Odor Control.

1.05 Tolerancesg

{2)

Grading tolerance for £ill, backfill, and prapared
subgrade shall be - 0.5 to + 0.3 fast,

PART 2 = PRODUCTS

2.01 Materials — General

(2}

(b)

(@)

(d)

(e)

May 1995

All backfill and fill materials, unless otherwise
gpecified, shall consist of suitable selected and
approved (by the Trustee Representative) soil from
on-3ite excavation or from off-Site borruw areas.

Maximum particle size unless cotherwise specified
or approved by Trustee Representative, shall be no
larger than ons-half the recommended lift
thickness.

No frozen earth shall be used for backfill and
£i11, A1l packfill and £ill materials shall be
free from all perishable and objectionable {as
described below) materials. all £ill shall be
protected from frost if the Trustee Representative
judges frost will prevent the material from
performing as reguired.

Backfill materials for buried pipe and piped
utilities shall be natural soil, not containing
deleterious materisl, refuse, rubble, metal, wood,
etce., No particle greater than 3 inches in zize
can be used, '

All required f£ill materials shall he free from
wood, trash, and other ohjectionable materials
which may be compressible or which cannot be
properly compacted. It shall not contain rock
fragments, broken concrete, masonry rubble, or
other similar materials. It shall have physical
properties such that it can be readily spread and
compacted to the specified density. Snow, ice,
and frozen scil shall not be permitted.

02223-2
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On-8ite soils exwcavated from wetland areas may be
used as grading f£ill in the hide pile areas as
specified under Article 2.03 and provided they
meet the requirements for f£111 and <an be
Gewatered sufficiently to allow regquired
compaction. Prior to plzcerent, Contractor shall
establiah recuirements for meisturs content and
compacticn methods by means of & test fill

-~
Hy
—

section. The methods used in the test £1i11 shall
be approved by the Trustee Representative prior to
starting the tasz f£iii, The placement and

compaction control method proposed by the
Contractcr must ke approved by <the Trustse
Representative pricr to utilizing wetlands scil as

fill.

{g)y Dn-Site so2ils excavated from work areas shall be
kauvled earnd placed as grading £ill below cover.

(h} Composted organic material shall be used as £il]
in areas designated on the drawings.

2.02 pff-gite Borrow

(2} HMaterial suitakle for at grade and above grade

r
permeable covers, impermeable cover, utilities
corridor backfill, and road embankment £i3l1l is not
available from the on-%ite excavations. The

Contractor, therefore, shall procure elsewhers, a
sufficient guantity of suitable mzterial approved
by the Trustee Representative, as specifieéd in the
following subsections and in  Section 02242 -
Impermeabkle and Permeabls Cover Fill, and shall
furnish and place such materilals.

2.03 Copmpacted Fill

Compacted fill shall be rprovided from on- or off-Site
sources and shall be free of deleterious materials. It
shall not centain rock or lumps over 6 inches in greatest
dimension. HNo more than 15 percent shall be larger than 2-

i1/2 inches.

Compacted f£ill placed for grading e¢n slopess stesper than 8
horizontal to 1 werticzl shall be sand conforning %o the

following reguirements:

- Frese of organic matter

- Nonplastic

- Kaximum percentage passing
#200 sieve by weight 12%

02223-3
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Compacted fill material which contains organic or plastic
materials, or contains more than 12% by welight passing the
#200 sieve, may only be used for grading in areas with
slopes flatter than & horizontal to 1 vertical.

Compacted fill material for *the created wetland berm shall
be clean so0il or soil-rock f£ill provided from an off-Site

sourca. This material shall conform to the following
gradation:
US Standard Sieve Percent Passing by Weight

3n 90-100

3/4" 60-90

#10 40=-70

#50 30-50

#200 20-50

2.04 Road Structura) Fill (Subbase)

{(a) Road structural £fill material shall be clean scil
from an off-Site borrow source approved by the
Trustee Representative.

(b} Subbase material shall meet the following
reguirements:

- U.8. sStandard Percent Passing
Sigve bv Weicht
34 90-1060
3/40 50-90
FLO 40-80
#50 20=~8&0
#200 5-15

(¢) Subbase material shall be hard, uniform, and free
of debris, plant materiel, and other deleterious

material.

2.05 Sand Bedding

(a) Sand bedding shall consist of material composed of
predominantly angular particles of guartz or cther
hard durable minerals.

(b) Sand bedding shall conform to the following
gradation regquirements:

Sieve Size Designation 3/8% No. 4 Ho. 8
Percentage Passing by Welight 100 §5-100 80-100

02223-4
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Z2.06 Compacted Clay Berr

val

{0)

The Contractor shall provide conpacted clay berms
as part of thes ¢censtruction of the recharge hasin.

Clay used In the ccmpacted clay berms shall meet
the r=gulrements of a 5C type scil as identified
using the Unifiad Soil <Classification Syztem.

2.07 Testing

fa) The Contractor shall submit +to the Trustee
Representative certification <that the scils
propesed for backfiil, £ill, and permeable cover,
comply with the specifications for +the wvarious
compenents of construction, This certification
shall include testing as shown below.

FRECONSTRUCTION TESTING
TEST & NO, COMPACTED : SAND BEDDING | ROAD SUBRBASE | BORROW CLAY
FILL
Gradation 1 per source i per scurze 1 per source I per source
ASTM D422
Atterbery Limits 1 per source - - 1 per source
A5TW D43
Compaction 1 per source 5_ - - -
ASTM D1557 :
Conmpaction 1 per sourse - 1 per source 1 por sourca
ASTM DaoE
Carbonete Content - 1 per sourca - -
ASTM D3042 or
14373 modified
Permeability - - - -
USCaE
EM1110-2-1906
PH. - : - -
ASTM 4972
Baker Soil - - - -
TFertilizy Test
Direct Shear Test I par source - - -

{b) &dditional conflirmatory testing may be reguired bv
the Trustee Rerresentative to confirm compliance
with the epecifications.

(z) The Contractor shall submit certification of
compliance along with a minimum of 100 pounds of
each proposed material Zrom each source which is
proposed for use.

0z223-5
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PART 3

(d)

(2}

(£}

The Contractor shall not proceed with backfill or
£fill operations until the Trustee Representative

has approved the proposed materials.

If in the opinion of the Trustee Representative
the Contractor's proposed soil is unsuitable for
the proposed application, the Contractor shall
submit the above certification for material of
ancther tvpe ox from another sourcea for
consideration by the Trustees Representative.

The origin of ocff-Site sail shall be approved by
the Trustee Represantdtive. The Contracter shall
ke  responsible for ensuring that off-S5ite
materials are £free from chemical and organic
contamination. The Trustee Representative may at
any time require that the Contractor prowvide
evidence of chemical tests to demonstrate that the
naterials are clean. 2any contaminated soil which
is placed must ke removed at the Contractor's

expernse.

- EXECUTTION

3.01 Precautions

(a)

(b)

Backfilling shall not be performed with frozen
materials, over ice, or over uncompacted subgrades
unless accepted by the Trustee Representative.

Due care shall be exercised to avoid danage to
previously placed fill; caover materials, such as
geocsynthetics; utilities; adjacent trees; and
shrubbery that are not t£o be removed.

3.02 Backfilling

May 1895

(a}

(b}

Backfill shall not be placed until the structure,
pipeline, subgrade or cther construction component
has been inspected in place and appreved. The
extent of pipe trenches left open shall be kept to
a minimum.

Unless otherwise directed, excavations shall bke
backfilled as soon as possible after structures
are constructed, subgrades are exposed, plpes are
laid and the work is inspected, tested as required
and accepted, and permission to backfill has been
given by the Trustee Representative. Immediately
prior to backfilling, all rubbish, debris, forms
and simlilar materials shall be removed from the
axcavations.

022236

COT\projeeti®33-5 14 wicspecsisec02223. doc



(e}

()

(£)

Subgrade shall be procfrolled prior to placement
of fill or kackfill, Proofrolling  shall be
perforned with & roller weighing at least 10 tons.

Backfill shell ke breught up evenly on each side
of structures when applicakle, znd for their full
length. The %thickness of each compacted layer
shall not exceed that specified under article 2,01
unless specifizd otherwise or as directed by the
Trustee Eepresentative, Care shall bhe taken to
ensure that no damage 15 done to structures or
protective coatings theraon,

Where sheoting 1s withdrawn, all cavities 1left
thereby shall be filled with sand, hosed or tamped
in place sc as to £il1 all voids thorouchly.

Composzted organic material shall be used in thin
lifts in areas of the Site where slopes do not
exceed 8H:1V. <Composted material shall be blended
with f£111 soil in the following wmanner. Fill scil
&and corposted material shall be spread in
alternate liftse not exceeding six inches in loose
thickness. Compoated materizl shall be tilled
into the underlying soil lifz prior to compaction.
A maximun thickness of three feet of this klended
matexrial will be allowed in any location.

Grading £ill for the hide piles shall be placed in
escentially horizontal lifts constructed by
working from toe o©f slope toward the crest of
slope. Maximum 1ift thigkness shall be i2 inches,
Sliver f£ili shall not be allowed. For shallow
fills near the crests of slcopes the f£i11 may be
placed in 1ifts sub=-parallel toc the slove.

3.03 Trench Backfill Procecures

(@)

Mey 1905

Before placing any material over the subgrade, thas
Trustee Representative must visually inspect the
exposed surface to evaluate the suitability of the
subgrade and ensure that the surface is properly
compacted, smocth, and uniform and elevations are

consistent with the comstructicon plans. The
subgrade must be propf-rolled using accertable
equipment &nd gprocedures. Soft or unsuitable

subgrade material shall ke removed as directed by
the Trustee Representative and replaced with
compacted £ill. :

Pipes shall ke bedded and backfililed as shown on
the Construction Plans cr as directed by the

p2z223-7
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(c)

(4)

{e)

(L)

Trustee Representative. Care shall bsz taken to
place and compact material under pipe haunches.

al1 tranches shall be backfilled with the
subangular stone &as scon as possible after the
geotextile or geomconmposite and pipes have baen
installed to assure protecticon agalinst damage.

The stone bedding and backfill shall be compacted
with the compaction effart acceptable to the

Trustee Representative. The ccmpacticn effeort
shall bs applied to both the bedding and the
backfill around the piges. The method of

compacticn shall not damage the pipe, the flexikle
membrana liner or geotextile.

Trenches shall bhe backfilled by hand to a depth of
not less than 12 inches abeove the top of the pipe,
for the full width of the trench. Such backfill
shall be uniformly placed in 6é-inch maximum
thickness layers. Care shall be taken not to
dislodge or damage the pipe. Each layer shall be
compacted before the next layer is placed.

The Trustee Representative will at any time
inspect the stone in the trenches or in stockpille
on-Site for contamination and, 1f necessary,
reject all or portisns of the stone.

32.04 Compaction of Backfill

(a)

=)

The density of all backfiil shall be at least
equal to that spacified in Article 3.06. The
moisture content of the backfill material shall be
such that proper compaction may be obtained.
Puddling for compacting will not be permitted.

Hand-cperated plate type vibratery or other
sultable eguipment may be used JIin areas not
accessikle to larger rollers or compactors, and to
avolid damaging pipes ar structures.

3.05 Filling

(a)

May 1995

Areas on which embankments for runoff and runon
containment berms, or other f£ill will  be
constructed shall be clszared and prepared as for
backfilling. Immediately prior to filling, the
subgrade shall be proofrolled unless otherwise
specified. All unsuitable material as determined
by the Trustee Representative shall be removed
prior to filling except as approved by the Trustee
Representative,

c2223-8
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(k)

Fill shall be hrought up in essentizlly horizontal
uniform lifts throughout +he area. The 1ift
thickness =shall nst ewceed 12 inches  bkefore
compaction.

3.06 Comvwection of Fill

3.07

3.08

May 1965

a)

Fill

Unless otherwisze shown or specified, the minimum
density of £i11l shall be 95 percent of maximum dry
density, as determined by the Standard Proctor
Test (ASTM D658 .

Under Gags TresTment Svatem Flopr Slabn

(2)

Eoad

Prior to »lacing select fill for support of the
gas treatment system slab, the subgrades shall be
scarified tc a depth of & inches and recompacted
to minirzum density of 95 percent of naximum dry
density, as determinsed by the HMcdified Proctor
Test (ASTM D1357).

select £ill shall ke placed in 1ifts not sxceeding
& inches in unconpzacted thickness and compacted to
a nwinimum degree of compacticn of 95 pesrcent as
determined by the Mcdified Proctor Test (ASTM
D1557),

Subbase

{c}

()

(e)

No subbase material shall be placed without the
approval of the compacted subgrade by the Trustee
kepresentative.

Subbase material shalil ke placed in uniform lifts
not exceeding 10 inches in loose thickness. It
shall be coempacted o at least 95 percent of the
Standard Proctor Density value for the material.

No material shall be placed unless approved by the
Trustee Representative,

The Contractsr shall submit to  the Trustee
Representative for approval, evidence that the
material proposed for use as Road Subbasme is
suitable for the propesed application. The
evidence ghall include evalueticn of subgrade
solls and bearing of subbase. '

If in the cpinion of the Trustee Representative
the Soil is unsuitakle for the proposed
appliication then the Contractor shall subzmit to
the Trustees Representative the required evidence

D2223~9
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as specified above for =zoil from a difference
source.

3.09 Tampeorary EBerm Construction

Temporary runoff containment soil berms sghall ke
construacted in accerdance with fthe Guidelines for
Erosgion & Sediment Control by the preoiect
specifications and the Maszsachusetts Soil
Conserwvation Service and as reguired by the
seguencing of the construction activities.

3.10 Compacted Clay Berm

(a) Compacted clay perms located within the recharge
basin shall be constructed using lifts no greater
than 6 inches,.

(b) clay shall be compacted to achieve a minimum dry
density of 95 percent of maximum.

fc] Clay shall be compacted at a meilisture content

between 2 percentage peoints below and 4 percentage
paint above the optimum moisture content.

3.11 Field Quality Control

{(a) Testing of £ill shall be performed for each 1ift.
Any areas that do not mest the abhove reguirementsa
shall be reworked by providing =~ additional
compaction effort until acceptable test results
are obtzined. The cContractor shall not proceed
with a new lift of material until the Trustee
Representative has confirmed that the previous
1ift has attalned the required density.

(b} Tests for the backfill and fill materials will be
made by a testing laborztory enmployed by the
Trustee as follows:

Test Reguired
(ASTM Designations) ‘ Fregquency of Tests

During Construction

(a) Mechanical 2nalysis - D422 Cne test per 5,000 cubic
' : vards in place

{b) Liguid Limit - D4318 Dne test per 5,000 cubic
yvards in place

{(c) Plastic Limit -~ D4318 One test per 5,000 cubic
yvards in place

£2223-10
Mry 15%5
001\projeat\033-61 4 wizspecsisec02223 .doe



(£}

(g}

May 1095

Field Density - D932 E minimum cf nine test

per lift per acre and one
per 109 L.F of pipe
trench.

Fielid Molsture - L3017 2 minimum of nine tests

per 1lift per acre and one
per 100 L.F. cf pipe
trench.

Maximur Density - D1557 A minimum of one test per

5,000 cukic vards of
material in place.

Maximom Density =~ DEDOS A mninimum of one test per

(c)

5,000 cukic yards of
naterial in-place.

In areas wherse the degree of conpaction is
doubtful, or the unifermity of naterials is not

naintainred, additional tests will be made as
directed by the Trustee Representative.

END CF SECTION
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SECTION 022335

SUBANGEULAR ETONE

GENFERAT,

Descriptisn of Work

=+
[
28]

PART

(a)

The Contractor shall furnish all lahor, materials,

eguipment, tools and appurterances reguired to
complete  the work of furnishing, placing and
compacting the subanrgulax stone as shown,
specified or reguired.

Related Work Specifisd Flsewhers

Backfill and Fill = SBection 02223

Geotextile — Section 02595
Gecoonpesite — S=zotbion 02597
Below CGrade Cas Colleztion System - Section 15300

2 FPRODUCTS

2.01

May 1905

¥aterial

(a)

(k)

The material shall be clean, sound, tough, and
durable, non-carbonate, subkancular, subrounded or
round stone, mnot Ilumpy, and free from slag,
¢inders, ashes, rubbish, or other deletericus

meterial.

The Ceontractor shall maintain a uniform gradation
of subangular stone.

Stone shall be sitcred in designated areas approved

by the Trustese Representative and Trustee. The
Contractor is responsible for maintaining the
stone free of contamination, and anv stone

determined by the Trustee Representative to be
contaminated, shall not be incorporated into the

work.

02233-1
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Muy 1595

(d}

Gradation

#(1) Gas Collection lLayer

Cpenings or Sieve Size

The material shall meet the folleowing grading
regquirements (AASHTO No. 8) and have a
mininum permeabllity of 1 cm/sec.

Percent Passling

(2)

Cpening or Sieve Size

by Weldaht
1/2 inech 100
3/8 inca _ 85=100
No. 4 - 10-30
No., 8B {-10
Wer, 16 O-5

Subangular Stone for East Hide Pile drainage
collection trench, gravel road surface,
transition area surface, gravel surface
cover, pipe bedding and underwater f£ill for
utility corridor, if required, shall mest the
following grading requirements. (BASHTO No.
57}

Percent Passing

(3)

Openings or Sieve Size

bv Weight
1 1/2 inch 100
1 inch 95-100
1/2 inch 28-60
No, 4 0-10
Noc. 8 : . G5

Streanbed Sediment Filter

Stream bed sediment filter material shall he
either R2SHTC No. 2 or AASHTO No. 67 az shown
on the drawings. AASHTO No. 2 material shall
meet the following grading reguiremants.

Percent Passing

by Weight
3 inch 1C0
2 1/2 inch 90-100
2 inch 35=70
1-1/2 inch 0-:5
3/4 inch _ c~5

02233-2
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(e)

{4} Streambed Sediment Filter
EASHTG  No. §7 material shall meet the
following grading reguirements.

Opening or Sieve Size Percenrt Pagsing
by Welight

1 inch 10D
374 inch S0~100
3/8 inch Z0-55
Ho. 4 . C—-10
No. 8 0-5
{8y Dagesta Froperty Stornwater Detentlon Basin
Bacxfill
AASHTO  No. 3 material chall meet +the
following grading requirements.
Opening or Sieve Size Percent Passing
v Weight
2-1/2 inch 100
2 inch S0-100
1-31/72 inch 35-79
1 inch 0-13
1/2 inch 0-5

The material shall have a carbonate content of 5
percent or less as measured by ASTM D3042 or D4373
medified.

2.02 Testing

May 1095

()

The Contractor shall submit to the Trustee
Rapresentative certification that the materials
proposed for use as subangular stone comply with
specification for the propesed application. The
certification shall include, but not necessarily
be iimited to previding & ninimum of one per
source of each 0f the following tests:

(1} Grain Size ASTM D422

f2) FPerm=ability USCOE EM1110-2-1506

{(3) Carbonate Content AETM D3042 or D4373
mnodified

Additicnal confirmatory testing may be required by
the Trustee Represgentative to confirm compliance

~with the specifications.

02233-3
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()

(e)

The Contractor shall submit to the Trustee
Representative certification of compliance above
along with a minimum 100-pound sample of each
proposed materiazl for esach proposed sgurce of
subangular stone.

No material shall be placed unless appreved by ths
Trustee Representative.

If in the opinion of the Trustese Representative
the material! is unsuitable for the proposed
application, then the Contractor shall subnit to
the Trustee Representative tne required
cartification as specified in (a) above for
material from a different source.

PART 3 - EXFWCUTION

3.01 Placement

b
{a;

(b)

A uniform laver of subangular stone shall be
placed tc the lines, depths and gradss as shown cn
the Drawings.

Backfilling of subangular stone shall be performed
by the Contractor in a mannar such that the
naterial 1= kept c¢lean and free of foreign
materials.

The Trustee Representative will at any time
inspect the stone in the trenches or in stockpile
on-Site for contamination and, i1f necessary,
reject all or portions of the stone.

*This jtem 12 not included with this Contract.

May 1995

END CF SECTION
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SECTION C2Z24%

IMPERMERBELE AND PERMEARLE COVER FILL

PART X ~ GENERAL

1.01 Descripticn of Work

The Contracteor s=shall furnish &1l labor, mnaterials,
equipnent, tocls and apputrtenances required to complets
the workx of furnisking, placing, and compacting select
soil £ill as shown, svecified or reguired.

1.02 Releted Work Specified Elsewhere

Excavation - Section {2220

Geotextile -~ Section 02596

Flexible NMerbrane Cover - 3ection 02587
Subszngular Stene - Section 02233

Below Grade Gas Collecticn System -~ Section 15300
Backfill and Fill -~ Section 02223

Ay Ay

EL#(DED‘W

1.03 Teolerances

(a) Minimum thicknesses of oover soil shall be as
follows excspt as approved by the Trustee
Representative:

Permeaklse Cover

12 inches of selasct goil £111
4 inches of topscil

Impermeable Cover

14 inches of select soil f£iil
4 inches of topscil

(b} The tolerance, in thickness for cover sectlons
constructed of scoil £ill is -~ 0.0 foot and + 0.3
foot. :

EARI 2 = PROBUCTS
2.01 Materials
(a)y Cover soil £ill.

(1) ¢Cover soil f£ill shall conform to the
requirements for compacted fill as specified

D2242-1
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in Section 02223, Backfill and Fill, except
that it shall be clean material £rom an off-
gite source not containing rocks, stones, or
lumps larger than 2 inches in any dimension,
It shall have physical properties such that
it can be resadily spread. Snow, i1ce, and
frozen soll ghall not be permitied.

(2} Cover soil £ill shall be composad of c¢lean
subangular material free of any sharp objects
which could tear, puncturs, or otherwise
damage the geotextile, geocomposite, geogrid
or HDPE geomenkbrane.

(b} Top=oil

(1) Topsoil shall be sandy locam, sulitable to
support vegetative growth.

{2) Topsoll shall not contain stones, lumps,
roots, or similar obiects larger than 2
inches in any dimension.

{3) Topsocll shall have a pH between 5.8 and 7.5,

{4} Topsoil shall have a minimum organic content
of 2.75 percent by weight.

(5} The gradation of the +topscoil =hall be within
the fellowing ranges:

(r) If more than one-half the sand is
smaller than ¢.5 mm:

Sand (2.000 mm to 0.050 mm} - 40% to B0%
S8ilt (0.050 mm to 0.005 mm} - 0% to 30%
Clay {0.005 mm and smailer) - 0% to 3C%

{2) If more than cne-half the =sand is larger
than 0.5 wmm:

Sand {(2.000 mn to ©0.050 mm} - 40% to 75%
gilt (0.050 mm to 0.005 mm) - 0% to 30%
Clay (0.008 mm and smaller) - 0% to 30%

(C) Verification of the above specifications shall be
supplied to the Trustee Representative prior ta
delivery of the cover soil materizl. The Trustee
Representative may regquest the <Caontractor to
suprply samples of material being placed, for
testing by the Trustee Representative if he feels
the properties of the material have changed or do
not conform to the sgpecifications.

G2242-2
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2.02 Testing

Mzy 1995

(&

(b

bl

¥

)

P

The Contractor shail submit to the Trustee
Representative for approval, certificatien that
the materials rroposed for use es cover so=il £i11
and topsoill comply with the specifications for the
proposed application, The nezcessary certification
shall consist of information provided Dby the
naterial supplisr includirg, the following:

{1y Select Cover Fill

- Crain Size ASTH D4z2

(2} Topscil

- Grain Size LSTM D422
- pPH AETM D4g972
—~ Baksr Solil Fertility

A minimum of one test per socurce for each reguired
test shall be provided.

The materizl to be used for select cover f£ill
shall alsc have a minimum demonsitrated interface
friction angle with the 16 ounce geotextile or
geocomposite of 26 degrees. The interface
friction angle shall be determined by  the
Contractor wusing a direct chear testing method
approved by the Trustee Representative. Inclined
takle tests will not be allowed, The tests shail
be performed under saturated conditions with
confining pressures over the range of 50 to 300
pounds per sguare foot. The direct shear testing
shall ke completed with the scil material in a
loose, uncompacted state to represent anticipated
field conditions.

A minimum cf 2 speciaens at varying confining
pressures over the specified range are required to
estzhlish the friction angle between each

- geosynthetic and soil.

The Conitractor shkalli submit +o <the Trustee
Representative evidence as specified in (&) above
along with a minimum 100-pound =sample of the
proposed soil for each different source of the

soil.

Ho material shail be placed unless approved by the
Trustee Ezpresentative.

02242-3
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If in +the opinion of the Trustes Representative
the soil is unsuitable for the proposed
application, then the Contractor shall submit to
the Trusitee Representative the reguired suitable
evidence as specified in {a) above for soil from a
different source.

PART 3 - EXECUTION

3.01 Installation

(a)

(b)

(c)

(2)

May 1995

This item shall consist of the placement of selset
fills and +topsoil at locations shown on  the
drawings. The Contractor shall provide all the
reqguired materials, labbr, and eguipment teo
perform +the work in accordance with thesze
Spacificaticns.

Select cover soil f£ill and topscil shall be
installed to the lines and grades as illustrated
cn the Constructicn Plans.

No material shall be placed until the Trustee
Representative has approved the installation of
the underlying baseliner materials.

Permeable cover =zoil fill shall be placed directly
above the geosynthetic,

The Contractor shall use extreme care in the
placing of the materials over geosynthetics to
aveid damage. The material shall be plilaced in a
mannar that will maintain a minimum thickness of 1
foot of material between the geosynthetic and the
spreading egquipment. All eguipment to be used in
this spreading operation shall be approved by the
Trustee Representative.

The Contractor shall take care ta insure that:

(1) The underlying components remain intact
during the installation of select soil £ill.
The location of the gas collection pipelines
shall be marked throughout the placing of alil
cover components.,

(2) No vehicles shall rive on either +the

uncovered gactextile, geocomposite, geogrid,
or the textursd HDPE membrans.

02242-4
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{g) The Contractor

zhall insuze that the zelect cover

scil £ills are free of any foreign objects to the

complete

gatisfaction
Reprecentative prior to placement.

the Trusteae

{(h) Geotextile in transition areas alcng the limit of
above grade cover shall be covered with a minimum

of & inches

3,02 Quality Control

F
LS

cf cover materiazl.

the Trustese as follows:

Test Recquired
(ASTM Designstionz

(1) Mechanicel Analysig-Da22

(Both!

(2} Baker Scil Fertiliity Test
(Topsoil Only)

(3) Direct Shear Testing
{Fill/Geosynthetic)

{a) Test for the select or vegetative ccver soil f£ill
will be nmade by a testing laboratecry employed by

Freguency
of Tests

2 minimum of
one test par
2,600 c.v. of
in place
marerial

One per 2,000
C.¥. per source

One psr 2,000
c.¥. per source
for =zolls used
as Cover on
hide piles

(b} In areas where the uniformity of materials is not

maintained,

additional

will be made asz

directed by the Trustee Representative.

(¢} The thickness

of the select so0il £ill shall be

deterpined by comparison of as-built survey of the
top o0f the preceding
select soil f£iXl at the locations of a
previcusly estzblished 5C0-foot control grid.

completed,

May {205
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SECTICOH C2243

WETLAND S3DIMENT REMEDIATION CCOVER

PAET 1 — GEFERAL

1.01 Description of Work

{(z) The Contractor shall furnish all labor, materials,
equipment, toels, and appurtenances regquired +to
complete the work of furrishing, and placing the
wetland sedimenrnt remediation ¢over as  shown,
speciflied or reguired.

(o) The Contractor shall be responsible for sslecting
a method acceptable to the Trustee Represantative
for placing the wetland sediment remediation
cover.

{z) The Contracter i1s responsible for providing a
preconstructien and an as-bullt bathymetric survey
of the completed wetlands esedimant remediation
COVEer.

{d) The Contractor shall provide all necessary

technigues to gtop sediment created from
construction activities from leaving the Site
boundaries.

1.22 Helated Sections

) Backfiil and Pill - Section 02223

) Wetland Mitigation - Section 02937

}  Geotextile - Section 02585

}  Dredging - Cz2222

} Impermeable and Permzable Cover Fill - 02242

) Temporary and Permanent Erosion and Sedimentation
Control - (2125

1.03 Retated Document

None

_ 02243-1
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1.04 Duality Assurance

(&) The thickness of each cover scil layer shall be
verified by means of a bathymetric survey before
placing cf the newxt cover sclil laver.

(b} Pinal cap thickness shall be wverified by an as-
built bathymetric survey, with a 2¢ feoot control
grid and also indicate the liwmits of remediation.

(z) Survey =hall be based on N.G.V.D datum and Dpe
prepared by professional surveyor liicensed to
survey in the Commonwealith of Massachusetts.

1.05 Submittals

{a) Prior to construction, the Contractor shall submit
for approval of the Trustee Repregentative the
proposed capping construction technigue. En as-—
built bathymetric survey shall be submitted upon
completion of capping.

(k) The Contractor shall submit Shop Drawings showing
proposed caonstruction methods; geogynthetic panel
arrangements; and tie-in details between
geosynthetics, drainage structures, f£ill and
materials, the like.

1.06 Jok Conditions

None

PART 2 - PRODUCTS

2.01 Materials

fa) Gravel used in the sediment remediation cap shall
meet the regquirements of Ssction 02223 for Road
Structural Fiil.

(kY Topsecil used in the sediment remediation cap shall
meet the reguirement of Section 02937 for Topsoil.

PART 3 ~ EXECUTTON
3.01 Genaral

{a) All appropriate erosion and sediment control
devices shall be installed prior to construction
of the wetland sediment remediation cover.

02243-2
May 1995
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(%)

{e)

(d)

(e)

May 1095

Nec soil material shall be placed until the Trustee
Fepresentative has approved +he installation of
the underlying geotextile.

In placing the remedial cover, the Contractor
shall take every precauticn s as te ninimize
sediments into the water of the watlands.

The Contractor shall not nrocesed with the wetland
sediment remediation COVEr until given
authorization by the Trustee Reprasentative.

The tolerance in each soil layer placed shall be
-0 to +0.3 feel,. '

END OF ESECZTION

02243-3
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SECTION G2244

STREAM SEDIMENT REMEDIRZTION COVER

Part 1 - Conercal

1.01 Deseription of Work

(a)

(B)

(<}

(d)

(3)

(4)
(5)
(8)

The Contractor shall furnish 211 labor, materials,
eguipment, tools, and appurienances reguired to
coempiete the work of furnishing and placing the
stream scdiment remediation cover

The Contractcr shall be responsibkle for selecting
an excavation method acceptable to the Trustee
Representative

The Contractor shall provide all necessary
technigues To stop sediment created from
censtruction activities from leaving +the Site
koundaries.

The Contracter shall be responsibkble for providing
any dewatering oparations that may bhe required to
implement the streasm sediment remediation.

Ceotextile - Section D2595

Excavaticn - Section 02220

Temporary and Permanent Erosicn Control - Section
02125

Backfil: and Fill - Saction 02223

Stone Rip-rap - Section 02271

Dredging - Section 02222

1.04 Submittals

(a)

(&)

aay 1095

The Contractor shzll submit all construction
methods to +the Trustee Eepresentative for his
review and approval.

The Contractor shall submit Shop Drawings showing
proposed constructicn methods;) geosynthetic panel
arrangements; and tie~in details betwsen
geosynthetics, drainage structures, £il
materials, and the like.

02244-1
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Part 2 ~ Products

2.01 Materials

(a)

(k)

Gravel /cokble used in  the stream sediment
remediation cover shall maset the requirements of
Section 02271,

Geotextile used in the ertream ramadiztion cover
shall meet the regquirements of Section 52595.

Part 3 — PFweciition

3,61 General

(a)

(R)

{c}

(d)

(f)

May 1995

The Contractor shall not proceed with any
activities within the streams without prior
authorization from the Trustee Repressentative.

211 appropriate erosion and sediment contrel
devices sghall be installed prior to construction
of the strean sediment remediation cover.

Sadiments that are removed from below the =stream
water surface shall be delivered to a prepared
dewatering area before beingy used for f£ill

material.

Excavation limits shall correspond to the limits
as shown on the construction drawings.

Where +the =stream szediment remedy reguires the
placement of qravel/cobble, extrems care shall be
used in placing mwaterials cover the geotextile to
aveld damage. Any damage tc the geotextile will
ke repaired as stated in Section 02595, The
Trustee Representative may regulire an extra
gectextile oushion layer when +the method of
placement of the cover material causes holes fronm

free falling material.

The tolsrance in placing material shall be -0 to
+0.3 feet,

END OF SECTICN

02244-2
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SECTIDON C227%

STONE RIP-RAP

PART 1 -~ GERERAL

1.01 Descrinticn of Work

() The Contractor shall provide all labor, materials,
egquipment, ‘tools and appurtenances regulired +to
complete the work of furnishing and placing stone
rip-rap, gravel/cobkle lining, as shown, specified
or regquired. .

1.02 Related Section

(a) Teppeorary and Permanent Erosion and Sedimentation
Control -~ Section (2125
by Geostextile — Section 02595,

1.03 Submittals

(a) The Contractcr shalil submit +test reports for
abraszion tests, frescze/thawing tests, and specific
gravity to the Trustee Representative at least 3
weeks pricr teo delivery of material to the site.

{b} The Contractor shall submit Shop Drawings showing
proposed construction methods; geosynthetic panel
arrangements; and tie-in details between
geosynthetics, drainage structures, fill
mazterials, and the liks.

PART 2 - PRODUCTS

2.01 Sravel/Cobble

(a) Gravel/cobble lining as indicated on the
construction plans shall meet all reguirements of
this section.

2,02 Eip~Rap

(a} The stons rip-rap shall sustain a loss of not more
than 40 percent after 500 rewvclutions in the ASTH
abrasion test (Los Angles machine ~ ASTM (535),
and shall sustain a loss of not more than 10
percent after 12 cycles of freering and thawing
(RASHTC Test 103 fcr Ledge Rock Procedure A).

Nz2271-1
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(B)

(<)

Stone rip-rap snall have a minimum specific
gravity of 2.50, as defined by ASTM Cl27}.

The rip-rap shall bz composed of a clean, well-
graded nmiwture such that 50 percent of the nixture
by weight shall be larger than the dzg size as

determined from the design. The diameter of the
largest stone size in such a mixture shall be 1.5
times the dgg size. (ASTM €136 or ASTM D422)

The breadth or thicknesz of a single stone shall
not be less than 1/3 its length.

2.03 YTesting

pART

(2)

-~
2

A minimom of thres stone rip-rap samples or less
if reguested hy the Trustee Representative shall
be tested from each source of supply. The tests
will be performed by an approved testing
laboratory. Test results shall be subnitted to
the Trustes Representative in accordance with

Subsection 1.03.

- EXECUTTON

3.01 Installetion

May 1905

(a)

)

{(c)

Stene rip-rap shall be placed to thicknesses as
indicated on Construction Plans. The wminimum
thickness for rip-rap transition areas shall b=
the dgp dimension for the given application or 6
inches which ever is larger.

Stone rip-rap =shall be placed in a manner that
will not damage geoctextile, synthetics, utilities
or other facilitles. The Trustee Representative
may reguire a trial run of any placement method to
evaluate impact or damage to the gecotextile,
synthetics, utilities or other facilities,

The tolerance in rip-rap thickness in place shall
be -0 to +0.3 feet.

END OF SECTION

02271-2
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SECTIDN 02275

GAREIONS

PRET 1 - GENERAT
.01 Deszription of Work
(a) The Contractor shall furnish all labor, materials,
eguipmernt, Tools and appurtenances reguired to
conplete the work of furnishing, placing the
gablion baskets, and backfilling with gabion stone
as shown, specifisd or reguired.
1.02 Related Work Specified Elsewhers
(&) Excavatien - Section €2z20
(b) Backfill and Fill -~ Zection 02223
{e) Czotextile - Bection D2E95
(d) Geocomposite - Section C2537
(e} Bione Rip~Rap = Secticn 02271
PALRT 2 - PRODUCTS
2.01 _Materisl
{a} Gabicn Baskets

{1) The gabicong shall be the size and type called
for on the plans with a maximum length of &
feet and shall bes PVQ coated.

{2) &1l wire used in the censtruction cof
galvanized gakion baskests including the tie
wire shall be egual to or shall exceed
Federal Specifization Qg ~W-46lh, wire,
steel, carbon including the following
gpecificz reguiremen%: TFinish 5, Class 3
weight cof zinc coating.

{3} PVC cozted wire used in the construction of
galvanlzed gabkions, with a gabion thickness
of iZ-inches or greater, shall meet the
fellowing dianeters:

Kesh PVC Coated Wire: Nominrnal 0.106 +/-
0.004-~inches or approximately U.S. 11 gauge.
Selvedge PVC Coated Wire: Ncminal 0.134 +/-
0.004-inches or approximately U.S5. 9 gauge.
Dz2275-1
May 1995
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(4}

(5)

(€)

(7)

The wall thickness of ovne side for the PVC
coating shall not be less than 0.014 inches.

PYC Coated Tie Wirs: XHominal 0.093 +/= 0.004~
inches or approximately U.S. 13 gauge.

Locking Wire Fastener shall be of stainless
steel with a wminimum thickness of 0.125 +/-
0.004 inchss or approximately U.S. 11 gauge.

All testing of wire diameters shall be prior
to fabrication.

Tie wire or locking wire fasteners shall be
supplied for securely fastening all edges of
the gabion baskets and diaphragms. Tie wire
shall be included in sufficient guantity for
tying all gabion baskets in accordance with
the gpecifications. No other wire except for
the type supplied with the gabions shall be
used.

Mesh  opening  of the gabions shall  be
approximately 3-1/4 x 4-1i/2-inch and ghall be
fabricated in a uniform hexagonal shaped,
double twisted, non-ravelling patfern.

All cut edges of the mesh shall ke securely
ettached te the selvedge wire by a minimum or
two complete turns of the mesh wires around
the selvedge wire or locking wire fasteners
applied every 4-1/2 inch mesh opening along
the joints of the gabion.

Gablion baskets furnished by the manufacturer
shall be of uniform size and subject to
dimension tolerance limit +/- 5%. A4ll wire
used, including tie wire, and locking
fasteners shall be certified by mnill test
reports showing compliance with specification
reguirements.

(b) Gabion Rock

(1)

May 1995

The rock {gaklon rock) shall be clean, scund,
tough, and durable, noen-carkonate,
subangular, subrounded or round staone, not
lumpy, and free from slag, ocindars, ashes,
rubbish, or other deleterious material and
conform to the requirements of Section 02271
with a d50 of 6 inches.

02275-2
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PRRT 3

{c)

The Contractor shall waintain a uniform
gradaticn of subangular  stone that is
reasonably well graded with a ninimux size of
4 inches to a maximum size of 10 inches. The
larger rcck should be deposited in the center
of the cell.

—
Y

{(3) Stonre shall be stored 1in designated areazas
approved by the Trustee Represantative. Thie
Corntractor 1s responsible for maintaining the
stone free of contarination, and any stone
gdetermined hy the Trustee Represenrteative +to
re conzaminzted, shall not be Iincorporated
intoc the work,

{4} Reock shall be hand or eguipment placed so as
to produce a2 reasonakly homogeneous stakls
£i11 that containg no sagregated pockets of
large or srall fragments or unfilled spaces
beczuse of kridging.

Geotextile

(1} Geotextiles used as a filter media shall be
16 ounce and shall be placed along the gabion
structure shownr In the Drawings. The
gecotextile type shall be as specified on the
pian and as described 1n Geotextile - Section
GRno&i.

(2) The geotextile shall be placed with 2 minimum
overlap of 18 inches.

EXFCUTION

3.01

May 199%

2

acement

Placemernt

a)

(1)

The gabions shall ke placed to the lines, depths
and grades as shown on the Drawings and shkall be
in strict azcordance wilth these specifications.
The trench for the gablion shall be excavated in
accardance with Section 02220, Excavation, and the
bottom o©of the excavation shall bhe proofrealled in
accordance with Section (2223 for trenches.

211 +tying of the gabions 1in each step of
construction shall be done in the following
manner:

f1}) Cut a length cf tie wire approximately 5 feaet
long, secure the wire at one end by looping
and twisting together, then proceed <tying
with a double loop made at the same point)

D2275=-3
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May 1955

(3)

(4)

every 4 to 5-inches apart, pulling the basket
pieces tightly together. Secure the end of
the wire by again looping anéd twisting.

Cabicn baskets are assembled by unfolding the
baskets on a hard flat surface and stamping
out all kinks. Fold up the £front, back and
end panels and fasten +together with <the
projecting hsavy gauge wire by twisting it
around the selvedge wire twa (2) complete
turns. As an alternative, the gabion baskets
may be fastened along the sides, front, and
back wusing 1locking wire fasteners, Tha
fasteners =shall he applied at every 4-1/2-
inch mesh opening. Pold the diaphragms up
and secure Iin the same manner. All end
panels and diaphragms then tied to the sides.

Gablon baskets shall be placed in position
empty and shall be tied together each to its
neighbor along all contacting edges in order
to form a continucus connecting structural
unit. Gabions 2-feet high, that are to be
plazed in a straight row are to be stretched
in the following manner bhefore being tied to
the adjacent gablions. Tie together
approximately 100 feet of gabion baskets and
£iil one gabion cell on the end to hold the
row In place or tie the end gabion to an
existing gabion already filied =and then
stretch the row of baskets with a come-a-long
or other suitable means until the row of
baskets 1s stretched sufficiently to remove
the kinks. bo not overstretch. While
maintaining tension, tie the row of baskets
to its neighbor.

When the assembled empty baskets have been
installed, the gabion stione shall then be
placed in the following manner. The gabilon
baskets shall be filled a minimum of 2
layers, however, the rock must be manipulated
by kand to accomplish a maximum density ané a
minimum amount of wvoids. Individual cells
may not be filled more than 12-inches above
any adjacent cell unless looped inner tie
wires run in both directions., Care shall be
taken when placing the stcne intec the baskets
to insure that the baskets are not damaged or
bent. Edges of baskets and diaphragms may be
protected by tying steel reinforcement to the
baskets or cther suitakle means. Retaining
walls shall have the rock in vertical outside

Q2275-4
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~
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7l

g)

surfazces placed by hand with large select
stone in order  to achieve the best
appearance. Care shall ke <ftalken that the
individual cells do not bulce outward and
that the rows are straight, level and have
sEuare Corners,

Wnen each basket has been filled +o its
mayinur, which is slighktly higher than the
=ldes, arnd the surfece leveled with & minimum
apount of voids, the lide shall be pried down
and over with a bar or iid closing toel until
the edgz of the 1id and the edge cof the
basket ars together. It should reguire =a
licht s=tretching in order to bring the two
basket pleces together. The heavy projecting
wire con the 1i4d shall ithen be twisted around
the heavy wire on the sides two complete
turns and the 1id shall then be tied to the
sices and tops of the diaphragms in the same
manrer as the hkaskets are asserbled. The
lids of the gabicn baskets shall also be tied
together, =ach To 1its neighbor along all
contacting edges to insure the formetion of a
continuous connacting structural unit,
Special attention shall ke given that all
projecting sharp ends are turned in.

Gabion basketas may be cut to form curves or
bevels, Re—-tving shall be in a manner to
produce a c¢leozed cell and re~tying of the
basket zhall be in a manner as the assembly.
Excess mesh wire shall ke cot off or he
tightly and neatly laced down.

Gakion kasket walls shall have the bazkets
arranged go that end baskets are protected
from erosion. Where excavation is permitted
or the f£ill is sufficient, the gablon wall
shall be turned in toward the sliopes, and the
endé cavered,

Gabion haskets should be staggered so that

vertical Hoints in successzive layers do not
form a continuous joint up the wall.
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3.02

May 1925

Ouality Control

{a)

Proper tying of all jeints and the basksts being
filled to their maximum dersity with a minimunm
amount of velds 1ls  wvery critical te  the
performance of the gabions. Therefore, compliance
with the technical specification shall be clogely
and thorcughly inspected and any work ncoct meetling
the implied guality shall be rejected.

END OF SECTIOK
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00 1'project'633-6 1 42 wiespecs\sec02275.doc



PART

SECTICN 0z575

REMCVING AND PLACING FPAVEMENT

1 = GENERAL

1.0

May L9835

SCOPE

The work to he performed under this Zection shall consist
of repair of davaced pavement and removing and replacing
existing pavement, sidewalks and curbks in paved areas

where such have been removed for construction. Damaged
pavement shall be repalired by removing and replacing
ravement. Cold patch is not allowed.

SUBMITTALE

{a) Certificates: Frovide certificates stating that

materials supplied comply with Specifications.
Certificatesz shall ke signed by the asphalt
producer and the Ccntractor.

‘k) Miwx Design: Submit mix design for each course to
the Trustee Representative for acceptance.

REFERENCE SEJZTIONS

(a) Excavation Sectilon 902220
(b} PBackfill and £iil Section 02223
{c) Concrete Section 03300

OUALITY ASSURANCE

(a} TUnless otherwise indicated on the Drawings or
herein specified, all woerk under this Section
shall be performed in accordance with the current
Massachusetts Department of Public Works Standard

Specifications.

(b) Testing shall be conducted 1n accordance with the
section entitled "Testing Laboratory Services'" of
these Specifications.

{c) Furnish weight slips for all material incorporated

in the Project te verify that the reguired tonnage
has been applied. -

G2575-1
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.05 PRODUCT HANDLINHG

DART 2

(a)

Frotection: Use &ll means necessary to protact
the materizls of this Section before, during and
after installation and to protect the installed
work and materials of all other trades.

Replacement: In the event of damage, immediately
make all repailrs and replacements necessary TO
gain the approval of the Trustee Representative at
no additicnal cost to the Trustee,.

~ PRODUCTS

2.031 MATERTRELS AND CONSTRUCTION

May 1995

{(2)

(b)

(c)

(d}

General: All materials and products for the work
under this Section shall conferm to the current
Massachusetts Department of Public Works Standard
Specificaticons except ag otherwise spscified
herein. The pavement szction =hall be as shown on
the drawings.

Craded Agygregate Bass Course: The regulred base
course thickness shall be as shown on the Drawings
and a width egual to the width of the firished
paving. Furnish steons meeting the reguirements of
the Massachusetts Department of Public Works
Standard Specifications.

Binder Course: The binder fer all paved roadways
and parking areas shall conform to the
reguirements o©of <tThe Massachusetts Department of
Public Works Specifications for the Binder Course.
The base shall be applied for an average total
thickness after compaction of not less than the
thickness shown eon the plans and shall not vary in
thickness at any point by more than 1/4-inch.
Apply and compact the binder course in accordance
with the City of Woburn Design Standards. After
compaction, the binder course shall be smocth and
true to established profiles and sections.

Surface Course: The surface ocourse for all
pavement, including tack coat shall conform to the
reguirements of +the Massachusetts Department of
Public Werks Specifications for Asphaltic
Concrete. Apply and compact the surface course in
accordance with the ¢City of Woburn Design

Standards. After compacticn the surface course
shall be of average thickness of net less tharn the
thickness shewn on the Drawings. Immediately

correct any high, low or defective areas.

02575=-2
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{e)

Special Surfaces: Where driveways or roadways are
digturked ¢r damaged which are cornstructed of

gpecilalty tvpe surfaces, e.qg. bkrick or tone,
these driveways and roadways schall be restored
utilizing =similaxr, Iif not criginal, materials.

Where the nature of these surfaces dictate, a
specialty contractcr shall be used to restore the
surfaces to thelr previous or better condition.
Special surfaces shall ke renoved and replaced to
the limitsz to which they were disturbed.

2.02 TYPES OF PAVEMENTS

hay 1995

(2}

(b)

(c)

General: A1l sxi=ting pavement removed, destreved
or damaged by construction shall be replaced with
the same tiype and tThicknessz of pavement as that
existing prior to constructior, unlsss otherwise
directed by the Trustee Representative.
Materials, ecguipment a&nd consiruction methods used
for paving work shall conform o the Massachusetis
Department of Public works specifications
applicable to the particular tvpe recuired for
replacement, repailr or new pavemnents.

Concrete Pavement: Concrets pavement or base
cocurses shall be replaced with concrste, The
surface finish ¢f +the replaced ccocncrete pavement
shzll conforr to that of the existing pavem=nt. The

surface of the rerlaced concrete base course shall
pe left rough. The slab denth shall be equivalent
ta the existing conerete pavement or base Course,
but in no case less than $-inches thick. Transverse
and longitudinal Jjoints removed from concrete
pavement shall be replaced 2t the same locations and
te the same types and dimensiong as those remcoved.
Cencrete shall be of the strength classifications
shown on  the Drawings. Cocncrete pavements or
concrete base courses shall be reinfeorved and shall
confoerm to Massachusatts Department of Public Works
Standard Specifications, Sectlon 430.

hsphalt Concrete Binder anrd Top Cecurse: Asphalt
concrete  binder and top course construction shall
conform to Massachusetts Department of Public
Works  Standard Specificatiens, Section 460. The
pavement mixture skall not be spread until the
designated surface has been previgusly cleaned and
prepared, is intact, firm, properly cured, dry ang
the tack cozt hes been applied. Apply and compact
the base in wmaxinmum layer thickness by asphalt
spreader eguipment of design and operation
approved by the Trust Eeprsentative. EAfter
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compaction, the gravel base shall be smooth and
true to established profiles and ssactions. Apply
and compact bpinder and the top course in & nanner
approved by the Trustee Representative.
Immediately correct any high, low or defective
areas by cutting out the course, repiacing with
fresh hot mix, and immediately compacting to
cornform and thoroughly hord to the surrounding
arsa.

PART 3 - "EXECUTTON

3.0 EXCAVATION AND BACKFILL

(a)

Perform excavating and f£illing in accerdance with
sections 02220 and 02223

3.02 HEW PAVEMENT TNSTALLATION

Mzy 1995

{a}

(D)

Placing the Mix

1. Do not begin paving work until unsatisfactory
subgrade and base course gonditilons have been
corrected as directed by the Trustes
Representative.

2. Place the asgphalt concrete mixtures on tha
prepared base surface, spread and strike-off
using an acceptabls bituminous paver.

3. Spread mixture at minimum temperature of 225
degreas F.

4. Inaccessible and smal: areas may be placed by
hand.

5. Place each course 1n the reguired guantities
so that when compacted, they will conform to
the indicated grade, c¢ross section and

minimum  thickness as specified or as
indicated on the Drawings.

Bend Coat

1. Clean contact surfaces of sand, dirt or other
ebjectionable materials before applying bond
coat. :

2. Apply a bond coat to each layer of bituminous

nmaterial immediately prior to applving the
succeading laver.
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3. Use whatever mezns neceszsary bto prevent bond
coat from coning into cortact with strmachtures
near the areas Tc be paved.

3.03 REMOVING PAVEMERT

(a) Remove existing pavement as necessary for installing
the pipe line and appurtenances.

1. Marking: EBefore removing any pavement, mnark
the pavament nsatly parzlleling pipe lines
and existing street lines. Space the marks
the width of the trench. The extent of
pavement removal shall be approved by the
Truztee Reprasentative.

2. Breaking: Break asphalt pavenent along the
marks using pavemsnt shearing egulpment, -ack
hammers or other suitable Tools. Break
concrete pavement along the marks by scoring
with a rotary saw and breaking below the
score ky the use of Jjack hammers or other
guitakle tools.

3. Machine Pulling: Do not pull pavement with
machines wuntil the pavement iz completely
broken and ssparated from pavement To remain.

4, Damage to Adjacent Pzvement: Do not disturb
or darace the zdfacenat pavenent.. If the
adjacent pavement 1is disturbed or damaged,
remaove and replace the danmzgsd pavement.

5, Sidewalk: Remcve and replace any sidewalks
disturbed by constructicon for their full
width and to the nearest undisturbed Jjoint.

6. Curbs: Tunnel under or remove &nd replace

arny curp disturbed by construction to the
nearest undisturbsd Joint.

3.04 REPLACING PAVEMENT

{(a) Preparation cf Subgrads: Upon completion cf
backfilling and compaction of the backfill,
arrange te have the compaction tested by the
independent testing agency approved by the Trustee
Representative. After compeacticon testing has been
satisfactorily completed, replace all pavenents,
sidewalks and curks removad.

De575~5
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May 1995

(b}

The existing streat pavement or surface shall
be removed along the lines of the work for
the allowable width specified for the trench
or stricture. After the installation of the
sewerage or water works faciliities and after
the backfill has heen compacted sultably, the
additional width of pavement to be removed
shall be done immediately prior to replacing
the pavement.

“Trench kackfill shall be compacted for the

full depth of the ftrench as specified in
Section 02223 of these Speciflcations.

Temporary ftrench backfill along streets and
driveways shall include 6&-inches of crushed
stone or cherty ¢lay as a temporary surfacing
cf the trenches. This temporary surface
shall be maintained carefully at grade and
dust~free by the Contractor until the
backfill of the trench has been theroughly
compacted in the opinion of the Trustee
Representative and permission iz granted to
replace the street pavemant.

When temporary crushed stone cor chert suxface
1s cconslidered by the Trustee Representative
to be sufficient surface for gravel pavement,
the surface shall be graded smooth and to an
elevation that will mzke the final permanent
surfacing level with the adjacent surfacing
that was undisturbed.

Pavement Replacemant

1.

Pricr to replacing pavement, make a final ocut
in concrete pavement 12-inches back from the
edge of the damage:d pavement with & concrete
saw. Remove asphalt pavement 12-inches back
from the edge of the damaged pavement using
pavemant shearing egquipment, Jack hamners or
other suitable tools,

Rerlace all street and roadway pavement as
shown on the Drawings. Replace driveways,
sidewalks and curbs with the same material,
to nearest existing construction joint and to
the same dimensions as those existing.

02B75-6
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May 1505

If +the temporary crushead stone or chert
eurface is to be replaced, the top 6-inches
shall be removed and +the crushed stone
surfacing for unpaved strests or the base for
trhe bituminous surface shkall be placed.

Following this preparation, the chert or
crushed stone base shall be primed with a
suitakle kitumineus material and surfaced
with the preper IType of bituminous surface
treatment.

Where the paved surface 1s to be replaced
with asphaltic concrete pavenment, concrete
pavement or with a econcrete base and a
surface course, the temporary chert ar
crushed stone surface and any necessary
backfill material, additional existing paving

and new excavation shall he removed. 213
edges cof the existing pavement shall be cut
to & stralght, wverticgal edge. Care shall be

used to get a smooth Goint between the oid
and new pavenent and te preduce an even
surface on the ccmoleted street. Concrete
bagse slaks and crushed stone bases, if
required, shall be placed and zllowed to cure
for +three davs before bkituminous concrete
surface courses are applied. Expansion
joints, where zapplicable, shall be replaced
in a manner equal to the original joint.

Where driveways or rcadways, constructed of
specialty iype surfaces, e.g. brick or stone
are disturked pr damaged, these driveways and
roadways shall be restored utilizing similar
materials. Where the nature of these
surfaces dictate, =a specialty conktractor
shall be used to restore the surfaces fo
their previous or better condition. Special
surfaces shall be remcved and replaced to the
limits to which they were disturbed.

{c) Pavement Resurfacing

n

Resurfacing limits shall be perpendicular to
the rocad centerline. The limits of
resurfacing shall bs 10 feet beyond the edgs
of the pavement replacement on the main road
being resurfaced, and to the point of
tangency of the pavement on the side streets.
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(d) Pavemant Striping: Pavement striping removed or
paved over sghall be replaced with the same type,
dinmension and materizl as original unless directed
otherwlse by the Trustee Representative.

3.05 SIDEWALEK AND CURE REPLACEMENT

fa} Construction

i. All concrete sidewalks and c<urbs shall be
replaced with concrete.

2. Preformed Jjeoints shall be 1/2-inch thick,
conforming to the latest editicn of XZASHTO
M5% for sidewalks and AASHTO M 123 for curhs.

3. Forms for cconcrete sidewalks shall be of wood
or metal, shall be straight and free from
warp, and shall be of sufficient strength,
when 1in place, to hold the concrete true to
line and grada without springing or

distorting.
4, Forms for concrete curbs shall be metal and
of an approved section. They shall be

straight and free from disteortions, showing
no vertical wvariation greater than 1/8-inch
in 10 fesat and no lateral variation greater
than 1/4~inch in 10 feet from the true plain
surface on the wvertical face of ths form.
Forms shall be of the full depth of the
structure and constructed such to permit the
inside forms to be securely fastened to the
outside forms.

5. Securely hold faorms in place true to the
regquired lines and grades.

6. Wood forms may be used on sharp turns and for
special sections, as approved by the Trustee
Representative. Where wooden forms are used,
they shall bz free from warp and shall be the
nominal depth of the gtructure.

7. A1l mortar and dirt shall be removed from
formsg and all forms shall be thoroughly oiled
or wetted before any concrete is deposited.

8. Granite edging shall be replaced in
accordance with Commonwealth of Massachusetts
Department of Publie Works Construction

tandards. Darmagad or kroken pleces of
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grarite edging shall ke replacad with stones
of same dimensicn.

(b) When a section concrete is reroved, the ewisting
gidewalk or curb shall be cut to a neat line,
perpendicular to¢ both the centerline and the
surface of the concreise slakb, Existing concrete
shall be cut along the nearest existing
construsition Joinzs; if such joints do not exist,
the cut shall bz made at minimum digstances shown
cn the Drawings.

) wisting concrete sidewalks and curbs that have
been cut and removed for construction purposes
shall be replaced with the same width and surface
as the porticn removed. Sidewalks shall have a
minimum wuniform thickness o©of 4-inches. The new
work =shkall be neatly Jjointed to the existing
concrete so that the surface of the new work shall
form an even, unbroken plane with the ewisting
surlfaces.

o

¢

(d) The subgrade shall be formed by excavating to a
depth egual to the thickness of the concrete, plus

Z2—inches. Subgrade shall be cf such width as to
permit the propsr installation and bracing of +the
forns. Subgrades shall be compacted by hand

tamping or rolling. Soft, yielding or unstable
material shzll ke removed and backfilled with
satisfactory material. Twe inches of parous
crushed stone shall be placed under all sidewalks
and curps and shall be compacted thorcughly, then
firished to a smeoth, unvielding surface at proper
line, grade and cross ssction.

(e) Jeoint for Curbs

1. Joints =hall b constructed as spescified.
Construct Hoints true to line with their
faces perpendicular to <the surface of the
structure and within 1/4-inch of their
designated position.

2. Thoroughly spacde and ccmpact the concrete at
the faces of all jeints filling all voids.

3, Install expansion joint materials at the point
of curve at all streeset returns. Install
expansion Jjoint mwaterial behind the curbd at
abutment to sidewalks and adjacent structures.

0z2575=-9
May 1995
OG Pprojeeti®33.8 1 4 Biwtospeosisec02 575 doc



4. Place contrazticon Jjoints every 10 fest along
the ength of the curbs and gutiers. Form
contraction Jjolnts using steel templates or
division plates which conform to the aross
section of the structure. Laave the
templateg in place until the concrete has set
sufficiently to hold itz shape, but remove
them whiie the forms are still in place.
Contraction joint templates or plates shall
not extend kelow tha top of the steel
reinforcement or they shall be notched to
permit the reinforcement to be continuocus
through the join%t. Contraction joints shall
be a minimum of 1-1/2Z~inches deep.

(£} Expansion Joints shall be required to replace any
removed expansion Jjoints or in new construction.
Expansion Jjoints shall be true and even, shall
praesent a satisfactory appearance, and shall

extend to within 1/2-inch of the top of finished

concrete gsurface.
{(g) Finishing

L. Strike off the surface with a template and
finish the surface with a wocd fleoat using
h=avy pressure, after which, «ontracticn
joints shall be made and the surface finished
with a wood float or stesl trowel.

2. Finish the face of the curbs at the top and
bottom with an approved finishing tool.

3. Finish edges with an approved finishing tool
having a 1/4-inch radius.

4. Provide a £inal Ykroom £finish by lightly
combing with a stiff broom after troweling is
complete,

5. The finished surface shall not vary wmore than

1/8-~inch in 10 feet from the established grade.
(h} Driveway and Sidewalk Ramp Openings

1. Provide driveway openings of the widths and
at locations as directed by the Trustee
Representative.

2. Provide sidewalk ramp openings in coniormance
with the applicable regulations and as
directed by the Trustes Representative.

02575-10
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3.06

L

.07

(i) Concrete shall be sultably protected from freezing
and excessive heat. It shall be kept covered with
burlap or other suiltable material and kept wet
until cured. Provide necessary barricades to
preotect the work. £1L damage raused by people,
vehicles, animals, rain, the Contractor's
operations arnd the like shall be repaired by the
Contractor, at ro additional expense to the
Truastee.

MAINTENANCH

The Centracter shall maintaln the surfaces cof roadways
built and pavemenis replaced untll the acceptance of the
Project. Maintenance shall include replacement,
scraping, reshaping, wetting and rerclling as necessary
to prevent raveling of the road material, the
preservation of ressornakly smocth surfaces and the repair
of damaged or ursatisfactory surfaces, to the
satisfactlion of the Trustee Representative. Maintenance
ghall inciude sprinkling as may be necessary to abate
dust from the gravel surfaces.

SUPERVISTON ANWND ATPREOVAT

(e) FPavement restoraticon shall meet the reguirements
of the regulatory agency responsible for the
pavenent. Obtain agency approval of pavement
rastorations hefore reguesting final pavment.

{b) ©Obtain *the Trustea Representative's approval of
restoration of pavenmsrnt, such as private rsads and
drives, that are not +the respensibility of =a
regulatory agency,

(c] Complete pavement resteoration as soon as possible
after backfililing.

(d) Failure of Pavement: Should any pavement
rastoration or repalrs fzil or settle during the
l1ife of the Centract, insluding the bonded period,
promptly restcre or repair defects.

CLEANTING

The <Contractor shall remove all surplus excavation

" materials and debris from the street surfaces and

May 1995

righteg-of-way and shall restore sireet, roadway or
sidewalk surfacing to its original condition.
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3.09 INSPECTION AND TESTING

hfay 1995

(a)

(b}

(=}

(d}

(e}

Pavement and base testing will be performed by an
independent testing agency selzcted by the Trustee
Representative.

The testing agency shall test in-place courses for
compliance with specified density, thickness and
surface smoothness reguirements.

The testing agency shall take two 4-inch diamster
cares per 1,000 sguare vards of paved surface at
locations selected by the Trustee Representative
for density and thickness tests. Repair holes
resulting from ecoring te match existing paving.

Compaction

1. Aggregate Base: The maximum dry density will
be determined from representative samples of
the material heing compacted by AASHTO:T180,
Method D,

2. Lsphaltic Concrete: Compars density of in-
place material against laborafory specimen of
same mixture, subjected to 350 blows of =a
Standard Marshall hammer on each side of
spacimen. Minimum acceptable density of in-
place material shall ke 87 percent of
recorded laboratory specimen density. It is
intended that acceptance density testing wiil
be accomplished while the bitusminuous mixture
is hot enough to permit further densification
if such is shown teo be necessary. If the
density does net conform to the regquirements
stated herein above, the Contractor shall
continue compactive effort until the raguired
density is obtained.

Concrete Strength: One set of acceptance and
field cylinders (a total of four) from the same
batch of concrete will be made for each 50 cuhbic
yards or fraction thereof, not 1less than once for
eachh 5,000 sguare feet of pavement 1in each day's
placing for each class and mix design.

1. Acceptance cylinders are compression test
cylinders molded in the field, stored and
curaed in the £fi=ld for the first 24 hours
after noulding and thereafter in the
laboratory of the testing agency until time
of testing. Average breaking strength at 28
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day=s of a set of two acceptance cylinders
will cowmprisze & test.

2. Field cyiinders are corpression test
cylinders moulded in the field, stored and
cured on the work site iIn the same location
and subject to the same exposure as Jjab
concrete of which it iz a representative.
Ezch set of two acceptance ceylipders will
have two matching field cylinders.

3. Orne field cvlinder will be broksn at seven days
and the remaining will be held in rezerve.

(f} ARllowable Variation in Thickness
1. Base Course: +1/2-~inch
2. Binder Course: + 1l/4-inch
3. Surface Course: + 1/8-inch

(¢) SBurface Smoothness: "Test finished surface of each
asphalt ccuarse for smoothness using a 16 foot
straightedga. Intervals oI tests shall be as
directed by %the Engineer. Surfaczes will not be
accepcable if exceeding the following:
1. Base Course: 1/4=inch in 16 feet

2. BEinder Course: 1/4-inch in 19 feest

3. Surface Course: 1/8-inch in 10 feet

END OF ESECTICN

02875-13
May 1995
00 \project933-61 4 Fwrtaspersisec02 57 5. dox



SECTION (2295

SEQTEXTILE

PERT 1 — GEWNERATL

1.01 Work Included

(a)

The Contracter shcll furnish all labor, materials,
egquipment, tcols and appurtenances reguired to
complete the work of furnishing, and placing
geotextile, complete with sppurtenances, as shown,
specified or reguired.

1.02 Related Secticne

(%)

Backfill and Fill - Section 02223
Stone Rip=-Rap - Section 02271

Tnpermeable and Permeahle Cover Fill - Secticon
G2z42
Subanrgular Stone - Section CZ223

1.3 Submittals

(2}

The Contractar shall furnish a mill certificate
from +the company manufacturing the gectextile
attesting that the geotextile meets the chemical,

physical, and manufacturing regquirements
specified. Geotextlle will he rejected if it is
found +to have defects, rips,  Tholes, flaws,

deterioration or other damage.

The Contractor shall subwmit shop drawings showing
proposed construction metheds; geosynthetics panel
arrangenznts; and tis-in details between
geosynthetics, drainags strarctures, fill
materials, and the like.

1.04 Product Handling

{a)

May 1925

The Contracter shall protect the work described in
this - Section hefore, during, and after
installation, and shall protect the installed work
covered by other Sections.

02595~1
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{b)] The Contracter shall, during all periods of
shipment and storage, protect the geotextile from
direct sunligh%t, ultraviolet ray, temperatures
graater than 120 degrees F, mud, dirt, dust,
debris and other deleterious socurcas. Geotextile
shall be maintained, wrapped in a heavy-dubty
protective opague covering until it is installed.

(¢} If the Trustee Representative determines material
is damaged or has excessive sunlight exposure, the
Contractor ghall immediatelvy mzke all repairs and
replacements, at no additional <ost to the

Tristes,
1.05 pefinitions

(a) On the Drawings and in the Specifications, the
word geotextile is used and refer to a specific
gectextile type as described in Section 2.0.1.

PRRT 2 - MATHERTIALS

2.0l Geotextile

Geotextiles used in the impermeable and permeable
cover systems shall be manufactured by Mirafi,

polyfelt Exxaon, Hoechst  or cther approved
manufacturers,
fa) Six {6) ounce Geotextils

(1) &ix ounce geotextile shall be a needle
punched non-woven polypropvlene or polyeaster
fabric.

(2) Six ounce geotextile shall demonstrate the
following minimum average reoll values:

Tast
Froperty Recuirements Mathod
Mass per Unit 6 oz/sy ASTM DB261
Areg
Grab Strength 150 lbs ASTM D4832
Trapezoidal Tear 65 lbs ASTM D4533
Strength
Burst Strength 328 psi ASTM D3786
Puncture Strength 85 1lbs ASTM D4833
Thickness 75 mils ASTM DE199
Apparent Opening Us sieve BASTM D47512
Size No. 70

02555-~-2
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(bl Ten (10} cunce Gectewtilse

(1) Ten ounce gectextile shall be nesdle-punched
non-woven polyprepylene or polyaster fabkric.

{2y Ten ocunce geotextile demonstrate the
following minimum average rell values:
Test

Froperty Fecuirements Methaod

Mass per Urnit 10 oz/z=y ASETM DE261
tresn ‘

Grab Strenrgth 225 lbs ASTM D432

Trapezoidal Tear 40 1bs : ASTH DLB33
Strength

Burst Strcngth 500 psi ASTM D2786

Puncture Strength 140 1bs A5TH D4833

Thickness 12C mils KETH DH1S9

Apparent Openring Us Sieve LSTM D4751
Size No. 10¢

fc) BSiwtesn (16) ounce Geptextile

(1} Sizxteen ocunce gectextile shall be needle-
puriched, non-woven polypropylene or polyester
fabric,

(2) BSiwteen ounce geoptextile deronstrate the
following minimum average roll values:

Tezt
Property Eeguirements Method
Mass per Unit 16 oz /sy ESTM D5261
Area '
Gralk Strength 250 lbs ASTM D4632
Trapezoidal Tear 110 1bs ASTM D4533
Strength
Burst Strength 700 psEil ASTM L3786
Puncture Strength 200 ibs ASTM 134833
Thickness 180 wile £5TM D5199
Apparenrnt Opening US Bieve ASTM D4751
Sire Ko. 100

2.02 Width of Fekric

{a) To keep the number of seams to a minimum, the
geotextile shall be provided in sections not less
than 12 feet wide for cover geoctextiles.

D2565=3
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PART 3 = EXECITTTON

3.01 Site Premaration

{a}

(E)

Site subgrade praparaticn shall conform to the
raquirements of this Section, and Section 02223 -~
Backfill and Fill.

The surface to recelive geotextile shall be clearad
of sharp objects, boulders, stumps, or any
materials that may contribute to fabric punctures, .
shearing, rupturing or tearing.

The base surface or surface of embankments shall
be graded as smooth as possiblie and compacted with
a snooth - wheeled roller having a wminimum
eperating weight of 1¢ tons capable of vibratory
and static compaction mode. The subgrade shall be
ilnspected for unstable areas or soft spots, hefore
the geotextile is placed and additional £ill shall
be placed and compacted to eliminate those
urstable areas,

3.02 Installstion

May 1295

(a)

Cover

{1] The geotextile shall he placed in the mannar
and at the locations shown. Geotextile shall
be laid smooth and free of tension, strass,
folds, wrinkles, or creases.

(2) All geotextiles seams shall be continuously
ga2wn, spct sewing or thermsl bonding are not
allowed. Geotextile will be overlapped a
minimum of 6 inches prior to seaming. Sewing
shall be done using polymeric thread with
chemical and ultraviolet light resistance
properties and strength properties egual to
or exceeding those of the geotextile. Sewing
shall be done using machinery and stitch
types approved by the Trustee Representative.
The geotextile seam will be located a minimum
of one inch from the geotextile edge.

{3} During backdumping and spreading of soll over
the geotextile, a minimum depth of 12 inches
cf so0il shall be maintained over the
geotextile at all times between the
geotextile and wheel, or truckloads and
bucket. bozer blades shall not be in direct
contact with the geotextile.

G2505-4
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(£ &1l s25il materials located on  top  of
gectextiles shall be deploved In =such a
manner as to ensure:

o The geotextile and any underliying lining
materials are not damaged.

o Minimal glippage c©f the geoctextile on
underlving layers occurs.

G Ho excess tensile stresses occour in the
geotextilie.

If geotextile is damaged during any step of
installstion, a plece of geotextiie material
shall be cut and placed over the damaged area
and. overlap the undamaced materiel a minimuam
of 3 feet in each direction and as approved
by ths Trustee Representative.

in

() Geoctewtile in +transition arezs along the
limit of above grade zover shall be covered
with a ninimum of 6 inches cf cover material.

Where gedtextile has bzen covered by scil and
will need to connect to a new cover system
the gectextile may be Joined by overlapping
the coversad gectextiie a minimun of thres
feet. Iz the Trustee Representative
determines the previcusly covered gectextile
iz  damaged, then <+the overlap will Dbe
increased to extend as stated in (3) beyond
the damaged areas.

3,03 Prctection

Mzy 19058

(a)

(b)

any geotextile damaged during its installation or
during placemsnt of cover material shall be
replaced »y the Centractor at no additional cost
to the Trustee.

The work shall be scheduled so that the covering
of the geoctewtile with .a layer of the cover
material is acceocmplished within 15 days after
placement of the geotextile. Failure to comply
with this reguirement shall reguire replacement of
the geotextile at ne additional ecost to the

Trustee.

02595-58
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FART 4 - QUALZTY CONTROTL

4.01 Conformance Testing

Upon delivery of geotextile to the Site, additional samples
shall be obtained from select zrolls by the Trustae
Representative or an independent testing agency appointed by
the Trustee Representative. Samples shall be approximately
3 feet long over the entire width of the roll and shall not
include the first 3 feet of the roll. The samples shall be
taken at a minimum average freguency of one psr 100,000 ft2

aof gectextile. This testing may include all properties
specified in Article 2.01 of this Section and need not be
limited to the testing required by the manufacturer, The

HDPE Cover Contractor shall, however, at no additional cost,
provide whatever reasonable assistance the Trustee
Representative may regquire in obtaining the samples.

END OF SECTION

02595-6
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PART

SECTION G25858

GEDCOMPOSITE

4 — GENERAL

1.01 Work Incliuded

(&)

{b]

Installation of geocomposliie must be coopleted by an
experienced installer or contractor fully gualified to
complete the work in this Seztion,

Geoccmposite shall be installed as part of the

impermeable and permeable cover ccnstruction. The
foillowing +technical specifications shall govern the
manufacturing, transport, and installation of the

geocomposite components of the imperneable and
paermeable covers,

1.02 Related Work Specified Tlsewhere

Mey 1955

(2) Gectextile - Section 02555

(by Flexible Membrane CJocver - Section (2537

{c}) Gepgrid - Section 025935

Submissions

{a} The geocompesite Contracter shall submit to the Trustee

Fepresentative 211 items described in  subseguent

sections as outlined by the folleowing schedule:

Prior tc Delivery to the Site

(1) Shop drawincs including all geocomposzite panel
layouts and details of z2ll work including details
of all overlapping, tying, sewing and attachments.

{Z2) Ceocomposite speacifications.

{3) Certification sgtating geocomposite roll numbers
and ©base resin +type and let from which +the
internal geonet was croduced.

(4) Manufacturers roll Iinspection diagram for all
raterial panels.

Prigr fo Installastion

{1) Submit to the "rustee Representative for approval
a schedule of operations including means and
methods of installation.

0z5cE-1
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PART 2

During Instaliation Submitted Daily

(L} Daily construction progress reports clearly
shewing geocomposite panels placed by date.

{2} Bummary and leg of all laborsztory quality control
comple®ed by geocomposite Contractor,

{3} Certification that gsocomposite installation is
conplete and in accordancea with these
specifications.

(4} Statement of warranty.

After ITnstailaticn

{1} Asz-built record drawlhgs

- PRODUCTS

2.01 Eesin

(a)

(b)

The geonet component of <tThe geocomposita shall be
manufactured from pure virgin high density polyethylene
resin, having a minimum density of 0.935 g/cm3, high
density polysthylene or an approved egquivalent. Tha
pure virgin resin shall be mixed with twoe to three
percent carbon black. The carbon black is to be pre-
blended according to specifications of the
manufactursr. While more than one resin may be
suitable and will be considered, the Contractor is
cautioned that the Trustees Representative considers
resin selection crucial to the successful completion of
the project and proposzed resins will be most thoroughly
and carefully reviewed.

Prior to the delivery of the geocomposite material to
the Site, the Contractor will be required to provide
the Trustee Representative with a written certification
that the product to be delivered has heen extruded from
an approved resin. No material will be permitted to be
stored on Site until this certification has bheen
delivered to the Trustee Representative.

2.02 Manufacturing

May 1995

(a)

The manufacturer of the geocomposite must be approved
by the Trustee Representative and have satisfactory
experience in extruding geonet and bonding geotextilas
with the gecnet, with a reputation for producing a high
gquality product. The Contractor shall subrit the
manufacturing company, address, and employee contact to
the Trustee Representative. The geoccomposite shall be
formulated from the appropriate polymers and

02593-2
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corpounding ingredierts to form a dJeocomposite that
meets all reguirements for <he specified end use of the
product.

{b} Geocomposite rolls shall ke a winimum of & feet in
wicdth. Each roll shall be identified by a number and
dete of manufacture.

(c} Geocomposite shall be TEX-NET TN3I002CN as manufactured
by Fiulid BSvstems, Inc., or an approved equal. The
geocomposite shall possess  the following ftypical
preperties:

Praoperty Test Method Value Units

1. Flow Capacity
(Gradient of 1)

4 2

a. Transmissivity  ASTM D471s6 >or=2.5x10" me /s
gt 500 psf (1)
b. Transmissivity 2STM D471%5 »or=1.0x10"%  g%/s
at 2,000 psf {1
2. Mechanical Properties
2. Tensile ASTH D5035 23 1bs
Strength (2)
k. Tensile RETM D4&32 160 1b=
Strength {3)
c. Peel Strength  ASTM D413 2 -~ 1lbs/in
(1) : MARV
2. Matarial
a. Polyethylene -  ZSTM D1505 0.54 gm/cm3
Density {2} - :
h. Carbon Black ASTM L1503 2-3 %
Content (2)
c. Apparent Opening ASTM D4751 70 UsS sleve
. Size

Mav 1955
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4, Dhimensions

a. Thivkness (2} ASTM D5189 200 rils
b. Thickness (3) ESTM D519% 75 mil/iayer
c. Mass/Unit Area ASTM D5261 23 oz/fsy
(1)
(1} Geoccomposite

{2]
(3)

Geonet only - pricr to lamination
Geotextile - priocr te lamination

2.03 Material Transport

bART

(a)

The Contractor shall be responzible for the protection
of the gecccmposite rolls againgt damage during
transportation te the Site, during storage at the Site,
and prior to placement of subseguent constructions
materials. only non-damaged geoconposite shall be
included within the construction. Any damaged
material, as determined by the Trustee Representative,
shall be replaced by the Contracter at no cost to the

Trustes,

3 - EXECUTION

3.01 Geocomposite Installation

May 1995

(a)

(b)

(<)

A geoccomposite dralinage layer, as described in Article
2.02 of this Bection, will be installed over the
flexible membrane of the impermeable cover and in some
slopes of +the permeable cover on the hide piles.
Contractor shall 1install the gsocomposite drainage
layer to the lines and grades shown on the Drawings in
accerdance with the manufacturer's recommendations.

The Contractcr shall be responsible for the protection
of the membrane cover dJuring the installation of the
geocomposite layer. No eguipnent shall be permitted to
operate on the membrane at any time. In no way shall
any tracked egquiprent or any other equipment which may
pose a risk of puncturing, tearing, or otherwisze
damaging the membrane be permitted for use during this
rhase of constructicon.

The geocomposite shall be placed on side slopes as
shown on the contract drawilngs, Qver the textured
HDPE, the geocomposite shall be rolled down the slope
in such & manner as to continually Kkeep the

geocompasite in tenzion. if necessary, the

geocompoaite shall be positioned by hand after being

unrolled to minimize wrinkles. The geoconposite can
02598=-4
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not be placed in the horizontal direction {(i.e., across
the slops).

In the presence of wind, all in place geocomposizte
rolls  shall be weilghted with =andbags or the
equivalent, such sandbags shall be installed Jduring
placement and shall remain until replaced with Cover
material.

(&) Adjacent zrolls shall be overlapped a minimum of 4
inzhes and the geonet secured by plastic ties a minimum
of every five (Z} feet along the roll lengtTh and every
€~-inches end to end. Plastic ties shall be white or
other bright zcolor for ease of inspection and shall be
connected aceccrding to the Manufacturer's
recommerndations. Metalllie ties are not allowed. The
upper geotextile sheets shall then be sewn zleng tTheix
entire length. The bottem geotextile shests shall be

overlapped without sewing. Fer end tc end seams the
ties shall be made using an overlap of the geocomposite
4«8 inches. A geotextile cap will cover the tied seam.

{e} Where *the geocomposite abuts geotextils, geocomposite
sheet shall bhe overlain andfor underlain by a
geotextile shest with an overlap elong its entire
length to keep sediments for intruding intec <the
gencorposite. The gezm shall be sewn or thermally
bonded and secured with metal screws. Screws shall be
placed 3-feet on center minimum, and 4-inches from the
edge of both geoconposite znd gectextile. Screws shall
not be usaed in cases where the connection wmay puncture
other materials such as gecmenbrane.

{f) The geoconposite zhall not be welded to the
gaomemkrane.

(g) All connestions shall be inspected and approved by the
Trustee Representative. The Trusiee Representative
ghall reject any connecticns he deems insuificient and
reguire those 9joints to te redone at no additicnal cost

to the Trustee.

{h) Repairs shall be made in accordance with  the
manufacture's precedures and recommendation at no
additioenzl wost the Trustee. The Cocntractor shall
submit proposed report producers for the approval of
the Trustee Representative.

UALTITY CONTROT,

£.0% Gensral
(a) The geocomposite Contractor, before installation
begins, shall appoint an experienced Individual who
' 02598-5
May 1995
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4.G2

(a}

May 1995

(k)

()

(d)

will be on~Site at all times during the installation,
ta represent him in all matters relevant to this work.
This appointment shall be =subject to approval by the
Trustee Representative.

Before installztion begins, and at least weekly
thereafter, more often if determined nscessary by the
Trustee Representative, project coordination meetings
shall be held with the designated representative of the
geocomposite Contractor, Trustee Repressantative, tc
review the following information. This infcormation
shall be subnitted to the Trustee Representative by the
geocompesite Contracter in writing, during or before
this meeting.

{1) Progress of the work.
{2} Adherence to the Spscifications.

(3) Adherence to the Quality Contrel Progranm,
including the timely submission of the pertinent
forme,

(4 Planned work and methods for the ensuling week,
including estimate of time remalning to completicn
aof the work.

All of +the Forms specified and reguired must be
submitted in a timely fashion.

Any changes in the proposed method of work,
gubcontractors to be utilized, geocompeosite resin or
manzfacturing must be approved in advance by the
Trustee and Trustee Representative, The geocccmpasite
Contractor assumes all respensibility relevant to
providing an acceptable product.

Random sampling of the geocomposite shall be performed by
the manufacturer at the cost of the geoccomposite contractor
to assure proper guality control. The minimum frequency of
such sampling shall be as follows:

(1)

(2)

(3}

One {1) sample taken from each day's production, and
additional conformance as directed by the Trustee
Representative.

Samples selected randomly by the Trustee Representative
subseguent to materiasl delivery, or

Other, as proposed by the geocomposite Contracier and
approved by the Trustee Representative.

02598-6
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The samples shall be tested for the fellowing properties:

(1)

(3)

{4}

()

May 1995

Uniformity - wisual inspecticn to assure +the material
is free of holeeg, blisters, un-dispersed raw material,
cr feredign matter is mandatory.

Mass per [nit rrea - Measurements te assure +he
materials are within the specified tolergnces, {ASTH
DE261)

Peel Strength - Measuremenits to assure the propar bond
between the geectextile and the HDPE drainage net shail
meet the minimum tolerances. (ASTM D413)

Transmissivity - Constant head hydraulic transmissivity
within the manufactured plane cf geccomposite under trhe
specified normal compressive stresses (AITM Da4716)

The geoconmposite Contractor shall provide the Trustse
Representative with certified copiess of the
manufacturer's test results. The materisl delivered to
the gite wiil ke certified by the manufacturer +to meet
all of Zrticle 2.02 properties. Ko material shall ke
ingtalied prior to furnishirng the reguired iest
results. '

The Trustee Representative, at his discretion, may
obtain additional random samples cof the gecpconposite
for further confirmatory testing. This testing will be
at the expense of the Trustee. Twis testing may also
include =2ll properties specified in Article 2.0z of
thig Section and need not be limited to the testing
regulred by the manufacturer. The geccomposite
Contractor shall, however, at no additional cost,
provide whatever reasonable assgistance the Trustee
Representative may reguire in cbtaining the samples.

The geoconmposite Contractor shall be sclely responsible
for the guality of the material provided. Should any
of the tests performed on the material vyield
ungatisfactory results, the Jgesocompesite Contractor
will be regponsible for replacing the material with
satisfactory materials without delay to the projesct or
cost to the Trustee.

Upon delivery of geocomposite to the Site, additional
sarples shall be obtained from select rolls by +the
Trustee Representative or an indeperdent testing agency
appeinted by the Trustee Representative. Samples shall
be appreximately 3 feet long over the entire width of
the roll and shall not include the first 3 fzet of the
roll. Trhe samples shall be *aken at a mnminimum
freguency of one per 100,000 ft? of geocorposite. This
testing masy also inciude all properties specified in

pz588-7
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Article 2.0z of this Section and need not be limited to -
the testing reguired by the manufacturer. The HDPE
Cover Contractor shall, however, at no additicnal cost,
provide whatever reasonable assistance tha Trustee
Representative may require in obtaining the samples,

4.02 Quality Contrel During Installation

(a) The Trustee Representative and geocomposite Contractor
shall visually inspect all material to be included in
the work for transport damage and uniformity and
compare reoll identification numbers with those on the
certlification provided by the manufacturer to assure
delivery of the appropriate msterial.

{b) The Trustee Representative and geocomposite Contractor
shall also visually inspect the material for any damage
incurred as a result of handling or on-Site siorage,.

(¢) The Trustee Representative shall alse visually inspect
all seams for continuity and quality. All inadeguate
seans shall be repaired at no cost to the Trustee.

4,74 Warranty

{a) The geoconposite Contractor shall warranty all work,
including materials and installation of geocomposite
for a minimum period of one year.

END OF SECTION
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ELECTIODN C25%99

CEOGRID

PLRET 1 =~ GENEEAL

1.03 Work Ineluded

(a) Instelliation o©of gecgrid must be complieted by an
experienced installer or contractor fully gqualified to
complete the work in this Seaction.

{(b) Geogrid shall be installed as part of the permeable
cover constructicn. The following technical
specifications shall govern the manufacturing,
transport, and installaticn of the geogrid componentzs

cf the permeable zovers.

1.02 Related VWork Specified Flsewhere

{a) Impermeable and Permeszble Cover Soil - Section 02242
fb) Geotextile - Ssction 02595
(c) Geocomposite — Section DZ2598

1.03 Submissions

May 1925

{a] The gecgrid Contracter shall submit to the Trustee
Representative all items described in  subsequent
secrions as outlined by the folleowing schedule:

Prior to Delivery to the Site

(1) Shop drawings including 211l geogrid panel laycuts
and details of all werk including details of all
overlapping, ioining and attachments.

(2) Geogrid epecifications.
(3} cCertification steting gsogrid zcll numbers and
base resin type and lcot from which the gescrid was

produced,

Pricr to Installation

(1) Submit to the Trustee Representative for approval
a schedule of operations including means and
methods of installation.

p2hs89-1
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During Installation Submitfied Daily

(1) Daily construction progress reports clearly
showing geogrid rells placed by date.

{2y Certification that geoygrid installation is
complete and in accordance with these
specifications.

(3) Statement of warranty.

PART 2 -~ PRODUCTS

2.01 Definitiogns

(2)

(b}

(c)
(d)

Uniaxial Geogrid: A high density polyethylene
{HDPE) grid structure specifically manufactured
for use as a s2il reinforcement. A geogrid which
has been manufactured with high junction strength
and high tensile strength and modulus in one
direction conly.

Directlion of Geogrid: Refers to the orientation
that the uniaxial gecgrid is used for a particular
project, which is along the machine direction
{roll direction).

MD: Machine direction.

CMD: Cross machine direction.

2.02 Manufacturing

May 1595

(2}

(b)

{c)

The manufacturer of the geogrid must be approved
by the Trustes Repregsentative and have
satisfactory experience in producing geogrid, with
a reputation for producing a high quality product.
The Contractor shall submit the manufacturing
company, address, and employee ceontact toc the
Trustee Representative. The geogrid shall be
formulated from the =appropriate polymers and
compounding ingredients to form a material that
meets all reguirements for the specified end use
of the product.

Geogrid rollz shall be a ninimum of 4 feet in
width. Each roll shall be identified by a number
and date of manufacture.

Geogrid used in the permeable cover system shall
ke the uniaxial geogrid TENSAR UX 1400 (SR1) as
manufactured by the Tensar Corporation, or an

aprproved egual. The geogrid shall posses the
following typical properties:
02599-23
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Property Test Methed Units Value

i. Interiock
a. Apertures I.D. Calipered
- M in. 5.70 (nem)
- CMD in, 0.66 {nom)
b. Open Area CCE Method % 60 {nom)
c. Thickness LETH D1777-64 :
~ ribs in. 0.630 {(nom}
- jJjuncticns in. 0.110 (nom}
2. rReinforocement
a. Long Term Design GRI GG3-27 l1b/£t  21,2C0 (min}
Ioad - MD
b. Flexural Rigidity ASTM DiI388-64 mg-cm  €70,00 (min)
. Tensile GRI GG1-87 lb/ft 50,000 {min)
Modulus ~ MD
&, Junction GRI GG2-87
- Strength toh/ft 3,330 (min)
- Efficiently % 90 (min}
3. Material
a. Hich Density AETM Diz4g % 87 (min)
Polyethylene Type III/Class A/
Grade 5
b. Carbon Black ASTM D16D3 5 2.0 (min)
4. Cimensions
a. roll lencth T 98
b, roll width ft 4
c. roll weight : ' 1b 44

2.03 Materiasl Transport

(2) The Contractor shall be rssponsible for the protection
of the geogrid rolls against damage during
transportation to the Site, during storage at the Site,
and prior teo placement cf subsequent constructions
materials. Only non-damaged geogrid shall be included
within the construction. Any damzged material, as

0z2555-3
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determined by +fhe Trustee Representative, shall bhe
replaced by the Contractor at no cost to the Trustee.

PART 3 -~ EXECUTION

3.01 Gepgrid ITrhstallation

May 1995

(a}

()

{c)

{d)

{e)

(£}

()

Geogrids shall be 1laid at the proper elevation and
orientaticn as shown on the Construction Drawings or as
directed by the Trustes Representative.

Correct orientation (roll direction) of the geogrids
shall be verified by the Trustee Representative.

Geogrids shall be secured at the top of the slope and
unrolled in +their machine direction down the slope
across the area to be covered.

Overlaps and Connections:
I, Cverlaps

Uniaxial geogrids do not need to bs overlapped in
the cross-machine directicn. Adjacent geogrid
strips shall be butted and tied at a minimam 6
foot (1.8m) Aintervals using plastic tiez in
accordance with Manufacturer's recommendations.

2. Connections

Uniaxial gecgrids shall be mechanically connected
in the machine direction by & 1.5 inch x 0.25 inch
(33mm x &.3mm) HDPE flat bar (or egquivalent), or
as direscted by the Trustee Representative. crids
shall be overlapped a wxinimum of 12 inches.
Joints shall be staggered to provide at least 20
feet of separation between Jjointz in adjacent
rolls.

211 slack shall be removed from the placed geogrids
before the soil cover is placed on top of it.

Tracked constructlon equipment shall not be operated
directly on the g=ogrids. 2 minimum soil cover
thickness o©f 12 inches (300 mm} is reguired prior to
operation of tracked wvehicles over the geogrids.
Turning of tracked vehicles should be kept to a minimunm
to prevent tracks from displacing the seil and making
contact with the geogrids.

Rubber tired egquipment may pass over geogrids at slow

speeds, less than 10 MPH (16EPH). Sudden braking and
sharp turning shall be avoided.

02599-4
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Cover Placenent

4 -

The =0il cover shall be prepared o the lines and
grades ghown on the construction drawings or as
directed ky the Trustee Representative.

The =so0il cover shall be plased as directed under
Saction 02242 - Impermesable and Permesble Cover S5o0il.

The soil cover shalX be placed, and spread in a manner
thet minimizes movement of the gecgrids and development
of wrinkles in other components of the cover systemn.

QUALITY CONTRGOL

iny 1995

General

()

(k)

(e)

()

The geogrid <Contractor, before installation begins,
shall appoint an experienced individual who will be on-
Bite at all times during the installetion, to represent
him in all matiers relevant to +this work. This
appointment shall be subliect to appreoval by the Trustee
Representative.

Before installation begins, and at least weekly
thereafter, more often if deternmined necessary be the
Trustee Representative, project ceoocrdination meetings
shall be held with the designated representative of the
geogrid Contractor, and Trustee Representative, to
review the feollowing informetion. Thisg information
shall be submitted to the Trustee Representative by the
geosgrid Contracter in writing, during or before <his
meeting.

(1} Progress of the work.
(23 Adherence to the Specifications.

{3) Adherence to the Qualtity Control Frogram,
including the timely submission of the pertinent
forms.

(47 Planned work and methods for the ensuing week,
including estimate cf time remalning to completion
cf the work.

2311 of the Forms specified and reguired must be
submitted in a timely fashicn.

Any changes in the proposed method of work,
subcontractors te be utilized, geogrid resin or
manufacturing must be approved in advance by the
Trustee Representative. The geogrid Contractor assumes

02598-5
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all responsibility relevant to providing an acceptable
product.

4.02 Quality Coentrol During ¥Manpfacturing

(a)

Random sampling of *the geogrid shall be performesd by
the manufacturer at the cost of the geogrid Contractor
to assure proper guality control. The minimum
fregquency of such sampling shall be as follows:

(1) ©One (1) sample taken from each day's production,
and

(z) Bamples gselected randomly by the Trustea
Representative subzeguent teo material delivery, or

(3) Other as proposed by the geocgrid Contractor and
approved by the Trustee Representative.

The samples shall be tested for the follawing préperties:

(b}

{c)

May 1995

{1) Uniformity - Visual iaspection to assure the
naterial 1s free of holes, blisters, undispersed
raw material, or foreign matter iz mandatory.

f2) Thickness - Measurement along the sample tc assure
that the matsrials are within the sgpecified

tolerances.

{3} Carbon Black - The proper amount, grade, and
degree of dispersion are imperative to assure
proper U.V. radiation protection (ASTM D1603).

(4) Tensile Properties - One {1} dimensional tensile
testing of the geogrid component which measures
tensile modulus (GRI GGLl-87).

The geogrid cContractor shall provide the Trustee and
Trustes Representative with certified copies of the
manufacturer's test results. No material =shall be
installed ©prior to furnishing the regquired test
resul:ts. ‘

The Trustee Representative, at his discretion, may
obtain additional random samples of the geogrid for
further confirmatory testing. This testing will be at
the expense of the Trustee, This testing may also
include all properties specified in Article 2.02 of
this Section and need not be limited to the testing
required by the manufacturer. The geogrid Contractor
shall, however, at ne additional cost, provide whatever
reasonable assistance the Trustee Representative may
reguire in obtaining the gamples.

025955
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The geosgrid Contracior shall be solely responsible for
the quality cf thes material provided. Should any of
the tests verformed on the material vield
unsatisfactory results, the geogrid Contractor will be
responsible for replacing the material with
satisfactory materials withcut delay to the project or
cogt to the Trustee.

4,03 Duality Control During Installtation

(&)

(2}

The Trustee Representative and geogrid Contractor shall
visually inspect all material to be included in the
work for <*transport damage and uniformity and compare
roll identificatlon numbers with  those on . the
certification provided by the manufacturer to assure
delivery of the appropriate material.

The Trustee Repressntative and geogrid Contractor shall
also visually inspect the material for any danmage
incurred as a result of handling or on-Site storage.

4,04 Warranty

May 1955

(&)

The geogrid Contractecr shall warranty all work
including materials and installation of geogrid for a
minimum period of one year.

END OF SECTION
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PART

SECTZIOH 0z6C0

REINFORCED CONCRETE CULVIRT PIFE AND
CIFANING EXISTING CULVERTS

1 - GENERAL

1.01 Description of Work

(a)

The Contractor shall furnish a2ll labor, materials,
equipment, tool=z, and apourtenances reculired to
complete the work of furnishing and installing
reinforced concrate culvert pipe and cleaning
exlisting culverts.

Belated Work Specified Elisswhere

(a)

Temporary and Permanent Erezslion and Sedimentation
Control Section 02125

Shoring and Bracing -~ Section 02180

Excavation - Sectian 02220

Dredging - Section C2222

Baczfill and Fill - Secticn 02223

Manholes - Section 02607

Submittals

Contractor =hall submit a procedure for cleaning
culverts and rpreventing the release of sediment
for approval of the Trustee Representative,

2 ~ PRODUCTS

May 1995

Reinforced Concrete Pibe

(a)

Reinforced concrete pipe shall conform to the
requirements of AASHTO~M170 for Standard Strength
Reinforced Concrete Culvert Pipe for Class ITI
Pipe 1unless otherwise designated on the plans,
except that the steel area for 24 inch pipe shall
be 0.10 sguare inch per foot and circular
reinforcement conly shall be used in circular
pipes. All pipe 24 inch in diameter or smaller
shall be o0f the bell-and-spiget type. Pipes
larger +han 24 inch in diameter shall be tongue
and groove or bell and spigot.

02600-1
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2.02 Beinforoed Concrate Pipe Flared Ends

(a) Flared End Sections shall be fabricated to comply
with the current construction standard for this
item. The method of fabricaticn and materials
used shall conform to the requirements of AASHTO~
M170, Class III, except that the three edge
bearing tests shall not be reguired. The flare
zhall be of the =zame thicknesgs and materials as
the barrel and have steel reinforcement equaling
or exceeding the amount shown on the table for
AASHTO~M170, Class III, except that a2 double row
of steel will net be reguired. :

2.03 Rubber Ring Gaskets

fa} Rubber ring gaskets shall he tough, flexible,
chemical - resistant material, and of such size
and shape as to ensure satisfactory pipe joints
when incerporated in the work ard shall conform to
ASTM - (C443,

PART 3 - BEXECUTTION

3.01 Laving of Pipe

(a) The laying of pipe shall begin at the downstream
end of the pipe line. The lower segment of the
pipe shall bhe in firm contact with the bedding
throughout its full length. Bell or groove ends
of pipe shall be placed facing upstream.

Where the ends of pipes are to enter existing
concrete or masonry walls, the pipe shall be
neatly cut to f£it the inside face of the wall and
the pipe shall be grouted in place.

The tolerance in laying reinfecrced concrete pipe
ghall pbe -0 to +0.15 feet at the culvert inverts
and no more than a 10% decrease in slope.

3.02 Joining Pipe to Marhaoles

{a} Joints between pipe and manholes shall be
mortared. The pipe ends shall be cleaned and
wetted with water before the joint is made. Stiff
mertar shall ke placed on the upper half of the
spigoet or tongue of the section at the manhole.
Any wvolds occurring in the ocutside of the joint
shall be filled. Lifting hcles shall be filled
with stiff mortar.

2600-2
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For pipes 36 inches and larger, the inside of the
pipe teo marnhcle Jjeint shall ke finished smeoth.
For pipes smaller than 38 inches, the joint shall
be cleared of prctruding mortar. The conpleted
mortar <oilnts shall be protected against rapig
drying Zf not immediately backfilled with earth.
In cold veather, wmortar for pilpe joints shall be
prepared and protected 1in accordance with Section
02607,

Any pipe which is not in true alignment or which
shows any settlement after laving shall be taken
up and relaid without ewxtra ceompensation.

3.03 Jelning Pipe Sections

(2}

Reinforced corncrete pipe shall be Joined using
flexible water tight rubber gaskeis conforming to
HE8TM — 4473,

3.04 Cleaning of Culverts

May 1992

(a)

Culverts designated on The Drawings shall be
cleaned of sediment by excavation, flushing with
high pressure water or other suitable method.
Cleaning shall be cempletad in svch a way that the
removed sediment isz collected and net releaged to
adjacent areas or water courses. Remcved sediment
ghall be considered +to be contaminated and shall
be dewatarsd and dlsposed 1n accordance wWith
Section. 02222, -

END OF SECTION
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PLRET

SESTION Gz2607
MANHOLES

1.6%

May 1933

Description of Work

The work covered bhy <this Section includes furnishing
all labor, eguipment and materials required tec precast
concrete manhales and concrete Jjunction <chambers as
described herein and/or shown on the Drawings.

Decign Hegquirements

Manholes shall ne constructsd of specified nmaterials to
the sizes, shapes and dimensions and at the locations
zhown on the Drawings or as otherwise dirscted hy the
Trustee Reapresantative. The hreight or depth of the
manhole will vary with the lozatien, but unless shown
otherwise on the Drawings, shell be =such that the top
pf the manhole frame will be at the finished grade of
the pavement or ground surface ané the invert will be
at the designed elsvaticn,

Submiztals

Complete shop drawings and endgirneering data on frames,
covers, steps and precast manhcle sections shall be
subnitted in accordance with the reguirements of the
section entitled 'Shop Drawings, Product Data and
Samples" of these Specifications.

Quality Lssurange

(a) Prior to delivery, all basic materials specified
herein shall be tested and inspected by an
approved independent commercial testing laboratory
or, 1f approvaed by the Trustee Representative,
certified coples of test reports preparsd by the
manufactursr’'s Testing laboratory will be
acceptable. All materials which fail to conform
to trhese Specifications shall be rejected.

(ny After delivery to the S5ite, any materials which
have been damaged in transit or are otherwise
unsuitable for use in the Werk shall be rejected
and remcved from the Site.

G2607-1
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PART 2

- PRODUCTS

2.01 Acceptable Manufacturers

(a)

(k)

(c)

Standard marhole framz and cover shall be Vulcan
Foundry No. WVM~3MOD, Neenah Foundry No. R-~1708
U.5. Foundry No. 365 or approved equal.

Watertight manhole frames and oovers s=hall be
Vulcan Foundry No. VHM-80WT, U.S5. Foundry No. 285
Neenah Foundry No. R-1915-H2 or approved egual.

Manhole adiusting rings shall be R13979-H as
manufactured by Neenah Foundry Company of Neenah,
Wisconsin or appreoved egual.

2.02 Materials and Construction

May 1995

(a)

(b}

Canerete and Reinforcemant

1. Concrete used In manhole and junstion chamber
construction shall bYe {lass "A" concrete
conforning to the requiremants of the section
entitled 'Cast~In-Place Concrete" of these

Specifications.

2. Steel reinforcement shall conform to the
- reguirements of the section entitled
“"Concrate Reinforocement® of thesze
Specifications.

Concrete block far inlets and manholes shall be
solid, precast segmental concrete masonry units.
Cement Portland shall conform *o ASTM C~15C. The
blocks shall be either rectangular in sghape, or
curved blocks with the inside and outside surfaces
curved +to the required radii, whichever Iis
appropriate for the shape of the structure. The
length shall ke not less than 12 inches and not
more than 18 inches. The height shall be not less
than 5 inches and not more than 8 inches. The
width shall be not less than 6 inches.

For the reduction of cross secticnal area of the
cones or tops of manholes, blocks may be of
special shapes and heights, Blocks of special
shapes and heights may be used in the top courses
of all structures so that the head castings shall
be set at the required elevation on a mortar bed
not more than 1/2 inch thick without cutting the

hlocks.

Q2607-2
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May 1995

m—
N
—

(d)

ALl blocks shall have an interlocking-type joint
at the ends so as to form a strong, rigid
structure and shall bz free from cracks or other

defects.

Morter: Mortar for manhole constructian zhall be
sand-cement mortar composed of cne part Portland
cement to twe parts clean sand conforming te ASTM
C 144,

Precast Concrete Manhcles

1. Precast coosncrete manholes shall consist of
precast reinforced concrete sections, a
conical or flat slab top section, and a base
section conforming with the typical manhole
details as shown cn the Drawings.

2. Precast manhole section shall be
manufactured, tested znd markXed in accordance
with the latest provisicns of EZETM C 478.

3. The winimum compressive strength of the
concrete for a2ll sections shall bhe 4,000 psi.

4. T™The maximom allowable absorption of the
concrete shzll not exceed eight percent of
the dry weight.

5. The circumferentlial reinforcement in the
riser sections, conical top secticns and base
wall sections ghall consists of one line of
steel and shzli be not le=s than 2.17 sguare
inch per linezl footb.

6. The ends cof each reinforced concrete manhnle
riser section and the bottom end of the
mannole top secticn shall be so formed that
when the manhole risers and +the <top are
assembkled, they will make a continusus and
uniform manhole,

7. Joints of the menhole s=zctions shall be of
the tongue znd groove type. Sections shall
be Joined using C-ring rubber Ggaskets
cecnferning to the agpolicable provisionz of
AETM C443, latest revision, or filled with an
approved preformed plastic gasket meeting the
reguiremants of Federal Specifications 58-38-
00210, "Sealing Compound, Preformed Plastic
for Pipe Joints", Type 1, Rope Form.

0260723
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DERT 3

{e)

g. Fach section cf the precast manhole shall
have not more than two holes for the purpoze
of handling and laying. These holes ghall be
tapered and shall be plugged with rubber
stoppers or mortar after installation.

g. Cast iron manhole steps shall be installed in
each section of the manhcle 1in accordance
with the detalls on the Drawings.

Frames, Covers and Steps

1. Toe pockets, frames and covers shall be cast
" iron conforming te the nminimum requirements
of Pederal Spegifications WW0I-&652 or to ASTM
A 48 Ffor Class 3¢ Gray Iron Castings. 11
castings shall be made accurately to the
requlred dimensions, fully interchangeable,
sound, smooth, clean, and Ifree from bllsters
and/or other defecte. Defective castings
which have been plugged or otherwise treated
shall not be used. All castings shall be
thoroughly cleaned., PEach zasting shall have
its actuzl weight in pounds stenciled ox
painted on it in white paint.

2. Standard manhele frames and covers shall have
a minimum of 21l-inches clear inside diameter
and shall be a minimum of é-inches high, with
gulde ring and shall welgh not less than 310
peounds total.

3. The contact surfaces of all manhole covers
and the correspeonding supporting rings in the
frames =hall be machined to provide full

. perimetar contact.

4. Manhole steps shall conform tc the applicable
provisions of ASTM Standard Speclfication
Serial Designation C473.

= EXECUTION

3.01 Conetruction of Precast Concrete Manholes

May 1925

fa)

After placing manhole base, inverts shall be
constructed uging Class "BY concrete 1n accordance
with details on the Drawings and inverts shall
have the same c¢rces section as the invert of the
culverts which they connect. The manhole invert
shall be carefully formed to the reguired size and
grade by gradual and even changes in ssctions.

02647=4
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3.02

hday 1995

(by Efter the base sectiorn has bamn set, snd inverts
formed, the precest manhole sections shaXl  be
placed thesreon, care bsing sxercised to form the
incoming and outeoing pipes into the wall of the
manhole at the reguired elevaticns.

{¢) The cast iron Fframe for the manhole ceover shall be
set at the reguired elevaticn and roperly
anchored to the masonry. Where manholes are
constructed in paved areas, the tep surface of the
frame and cover shall he tilted to conform to the
exact slope, crown and grade cf the existing
adjacent pavenent.

Modificaticn of Fxisting Manheles to Drain Inets

If no concrete bass exisis, (Typical sumps are three
feet maximum) then the existing soils at the base shall
be removed to a depth of 4 to 6 inches as nzeded. In
ne case shall tre existing concrete barrel blocks be
undermined to cause a ccllapse of the ewisting manhole
structure nor shsll the flow of the existing 1Z-inch
and 36-inch pipes bs blocked by the installation of the
new bzse. The bese shall be backfilled with 4 inch
minimam thickness o©f class “"A" cr clasz "D" cement
concrete with sufficient reinforcing for shrinkage and
temperature stresses in accordance with Massachusetts
Department of Public Works Construction Standards 201.3
or 6-inches of RASETC #57 =ztone. The existing pipes
shall not be disturbed. For construction of the frame
and grate see the Massachuseitts Department of Public
Works ConstrucTtion Standards.

END OF SECTION
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SECTION 02720

WATER MaiXE

FART 1 - SENERAL

1.01 Description of Work

The Contractor shall furnish all materials and perform
all the work and services necessary for the replacemernt
of the existing 12 inch D.I.P. water main &t Wetland 2A
which includes all pipes, valwves, fittings, wvalve
boxeg, thrust hlncks, etc., and ell relating
excavation, backfilling, compaction, flushing,
chlorination, and testing.

1.02 RBelated Sections

fa} Excavation, Ssction 22220
{(b) HBackfill and Fill, Section 2223
{c) Shoring and Bracing, Sszctlion 02150

(dy Temporary and Permanent Erosiocn and Ssdiment
Control, Section €2125

1.93 Submittals
The Contractor shall submit To the Trustee
Representative z plan for installing a water main to

city of Woburn Public Works Department Standards, and
cther conditions by permitting agencies as reguired.

PERT 2 ~ FRODUCTS

211 materials for pipe, fittings, vaives, valve boxes,
tapping sleeves, etc. shall be as specified herein or
as gtherwise reguired by the City of Woburn Department
cf Puklic Works Standards fcor installation of water

mains.

Pipe shall be cement lined Class 52 ductile iron with
pusk-on dJolnts, The pipe shall meet the reguirements
of ANSI R21.51 American National Standard for Ductile
Iron Pipe, Centrifugally Cast in Ketal Molds or Sand-
Lines Molds, for Water or Other Liguids (AWWA C-151-
76). The cement lining shall meet the reguirements of
ANST A21.4 American National Standard for Cement-Mortar
Lining for Cast Iron and Ductile Iron Pipe and Fittings
for Water (AWWA C-104-74).

D2720-1
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Joints for ductile iron pipe shall be push-on rubber
gasket, meeting the reguirements of ANSI azl.111
American Natiocnal Standard for Rubber-Gzsket Joints for
Cast Iron and Duetile Tron Pressure Pipe and Fittings
(AWWA C-T11}.

411 piping, fittings, and wvalves shall be protected
from corrosion by encasement in polyethylene tubing or
sheet, meeting reguirements of ANSI/AWWA C105-77.

Fittings shall be cement lined gray iron or ductile
iron furnished with mechanical joint ends confarming to
ANSI/AWWA C-110-77 American National Standard for Gray
Iron and Ductile Tron Fittings, 3 inch through 48 inch,
for Water and Other Liguids, The cement lining shall
meat the reguirements of ANSI A21.4 American Natilonal
Standard for Cement-Mortar Liring for Cast Iron and
Ductile Iron Pipe and Fittings for Water (AWWA C=-104~-

74) .

Valves shall be cast diren furnished with wmechanical
joint ends conforming to AWWA C-500~71 Standard for
Gate Valves, 3 inch through 48 inch, for Water and
Other Liguids,

Valve boxes shall be made of good guality cast iron and
shall be of the sectional type. The lower section
shall be a minimum of 5 inches in diameter, enlarged to
fit around the bonnet of the valve. The upper section
shall be arranged to¢ screw down over the adjeoining
lower section and shall be full diameter throughout.
Valve boxes shall be provided with ¢ast iron lids or
covers. The overall length of valve beoxes shall be
sufficient to permit the top to be set fiush with the
egstablished ground surface grade.

Thrust blocks shall be made of concrete with a 28 day
compressive strength of 3,000 psi. Thrust and reaction
blocking shall be instelled at all bends, tees,
reducers, plugs, caps, and hydrants.

A sufficient number of bolts, nuts, tie rods, glands,
gaskets, brass wedges, and all other regquired
accessories shall be provided., All accessories shall
be of proper dimensions for the size of pipe intended.
A11 gaskets shall be made of rubber with duck back and

lead tips.

02720~2
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DART

Tapping sleeves shall be sultekle to »rovide a branch
main connection to the existing watzr main, Tapping
sleeves shall have mechanical joint ends and meet the
reguirements of ZNEW/AWWA C~-210-77 2Zmerican Naticnal
Standard for Gray Iren and Ductile Iron Fittings, 3
inch <through <8 inch, for Water and Other Liguids.
Tapping wvalves shall ke mechaniczl Y%oint type capable
of 200 p=i werking pressure. The wvalve shall be
sufficient to allow attachment cof drilling machine and

equipment.
Blow-offs chall consist of 2 inch galvanized pipe,

fittings, gats wvalve, tapped plug and pipe cap;
sactional cast ircn valvs box, and concrete support.

3 = EXECUTION

Connections to existing water mains shall be made in
the presences of representatives of the City of Woburn
Public Works Department.

Excavation shall genersally follow the provisions of
Section 02220 of these Epecifications.

Trench depths chall be figured to allow a minimum five
{5) foot cover over the +top of pipe. Excavated
materials shall be protected from ercsion by means
selscted by the Contractor.

The Corntractor shall keep tThe trench width at the top
cf the pipe not wider than the cutside diameter of the
pipe plus 1.5 feet unless the angles of repcecse of the
soil 1s unsuitable. The trench abeve the top of the
pipe shall have sufficient slope o thzt banks will not
slide.

Care must be taken not to injure in any way water
mains, water service pipes, drain pipes, sanitary or
storm water sewers, gas nains, electric gonduits or
other structures encountered on the lines of the work.

Sheetiny of trenches will be at the Contractor's
discretion and as may bhe reguired by OSHA, local or
state regulations and the cost of any sheeting will be
included in the cost for laying pipe. Sheeting will
not be pald as an extra unless ordered left in place by
the Trustee Representative and a change order issued
therefore.

. The Contractor shall remove, by pumping or other means,

May 15493

any water accumulated 1in the excavation and kKeep the
trench dry during the pipe 1laying periocd and until
conpacted f£ills where required are placed. The

D2720~-3
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Contractor shall provide adeguate pumps oxr other
dewatering methods and perform the work at no
additional cost to the Trust,

The bottom of the trench shall be shaped to confornm as
nearly as possible to the outzide of the pipe,
particular care being taken to recess the trench bottom
to relieve the bell or coupling of excessive load.
Where the bottom of the trench has been taken out to
greater depth than above specified, it shall be
refilled with suitable granular materizl, properly
compacted and shaped.

The Contractor shall undercut unsuitable material and
replace it with suitable bedding material at no cost tao

the Trust.

Before lowering into the trench, and while suspendsd,
each pipe and fitting shall be inspected for defects.
Defective, damaged or unsound pipe shall immediately be
removed from the site. The interior of sach pipe shall
be inspected for cleanness and cleared aof all dirt and
foreign matter before being lowered into the trench.

Unlegs otherwise dirscted, pipe shall be laid with bell
ends facing in the direction of laving. After a length
of pipe iz placed in the trench, the zpigot shall be
centered in the bell of the preceding pipe, the pipe
shoved into position and brought o true aligrment and
there secured with sand tamped under and on each site
of the pipe, except at bell holes. No earth or other
foreign matter =hall be allowed %o enter the Jeint

space.

Where necessary to cut pipe, cutting shall be done with
approved tocls and cut ends of pipe shall be squared
and regular. Cutting shall be dene in a manner to
avoid damage to lining and coatings.

Proper tools, including pipe pullers, special cutters,
machining tools, ring feeler gauges, spacing yokes,
test caps, etc., shall be provided at the site of the
work for the installation of the pipe.

Bells and spigots shall be thoroughly cleaned and all
foreign matter shall be removed. The bells, spigots
and rubber gaskets shall then be thoroughly washed in
soapy water so that no particles of sand or grit can

damage the gasket.

Pipes shall be assambled in accerdance with the
manufacturer's recommendations. '

02720-4
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May 1935

The Contracteor =hall be responsikle to supply and
instzall concrete thrust blocks or straps at the bends,
tees and hydrints as called for by the City of Woburn
Public Works Department. Thrust blocks shall be
instailed prior to backfilling.

Gravel or other select backfill shall be carefully
plazed and thorouwghly compacted arvdund the pipe with
hand topols, in 6 inch layers until four inches (4%)
exints over the pipe.

HYDROSTETIC TESTING. The Contractor shall provide 213
necessary eguipment and shall perform all work required
in gconnecticon with the tests.

Preliminary testing cof mzins shall ke done by +the
Contractor to ascertain if there are ary major hreaks.
Final pressurs tests shall be made in the presence of
representatives of the City of Woburn Public Works
Department and the Trustee Representative wheoe shall
receive twenty-four (24) hours notice prior to testing.
If it is necessary to supervise more than one test, the
Contractor will be 1liable for the additional cost

involved.

211 pipe shall be tested followling the procedurez of
the City of Woburn Purnlic Werks Depertmant.

Water for making tests will bhe furnished by the
Contracter a2t his expenze.

FINLL, ACCEPTEZNCE, Priocr to final acceptance of the
water system, the Centractor shall make necessary
corrections and adijustments, finish all cleanup
operations, and settle all complaints and claims which
have heen filed as a result of his operation. Final
acceptance shall nct be given until after acceptance by
the <City of Woburn Puklic Woriks Department.

STERILIZATICN OF COMPLETED WATER MATHN. 211 pipe and
fittings connected to and forming a part of the water
supply system shall be gterilized and bacteria tested
in a manner zcceptable to the Cilty of Woburn Public

Works Department.

Fach wvalved zection of the rcompleted main shall be
filushed pricr @ toc sterilization as thoroughly as
possible with water pressure and outleits available.
Flushing shall be done after the pressure test has been
made. Thi=s flushing removes only the lighter sc¢lids
and care should be used in laying tne pipe to keep
foreign material out of the pipe.

£e720-%
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May 1995

Before being placed 1in service, all new mains and
existing piping disturbed in any manner by the work
shall be desinfected. Draining the water from exwisting
piping or even lowering the waterx pressure more than
one~half will constitute disturbance of the piping.

END OF EECTICH
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PART

SECTICN 02831

CHAIN LINE FENCES AND GATES

1l ~ GENERAL

1.1 Scope

1.05

May 1995

(&)

(b}

The Centractor shall furnish a1 labor, materisls,
equipment and miscellanecus itenms as necessary for
the installation of & complete chain iink fence

system. Fencing =hall be inrstalled in the
location as shown on the Drawings in complete
cenformity with the mznufacturer's written

recommendations and as specified hersin.

Security fercing for the Centractor is at
Contractor's option and is not included as part of
the work specified.

ittals

Subm

(2)

Productt data shall be submitted in complete
conformance with the reguirements of the section
entitled "Shep Drawings, Product Data and Samples®
of these Specifications.

Delivervy And Handling

fa)

(b)

Deliver materials with the manufacturer's tags and
labels intact.

Handle and store materials in such a nmanner that
will avold damage.

Storage And Preotection

(a)

Provide storage and protection in acceordance with
the requirements of the section entitled “General
Equipment Stipulations" of these Specifications.

Quality hesurance

(2}

(b}

Standards of manufaciurer shall comply with the
standards of the Chain Link Manufacturers
Institute and these Epecifications.

Provide fencing as a complete unit produced by a
single manufacturer inclucing the reguired
erecticn accessories, fittings and fasteners.

02831~1 Jordan, Jepes & Goulding
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PART 2

- PRODULCTS

2.01 General

(a)

(b)

Overall height for new fencing shall be seven feet
inciuding three gtrands of barbed wire con malleable
iron pe=t tops. Posts shall be set at no more than
10 foot centers, a full three feet deep in concrete
footings, poured the full size of the holes as
excavated. Corner posts shall have the necessary
strut and tie bracing. Gates shall be provided of
the size and at the locations indicated on the

Drawings.

Where fencing croesses ditches, steep grades, and
other unusual conditicons, make special provisions
to insure that the security, appearahce,
maintainability and permanence of the standard
fencing are egualled or exceeded.

2.02 Materlals And Construction

May 1995

(a)

Materials shall conform to the following:

1. Fence Mesh: § gauge wire, woven to 2-inch
squares, galvanized after weaving, 6 foot
wide roll. Continuous tension wire shall be
provided zt the lowsr edge cof the mesh.

2. Line Past: 2-1/2-inch 0.D. Galvanized Pipe
{3.658 #/L£t.)

3. Corner Post: i-inch 0.0, Galvanized Pipe
(5.79 #/ft.)

4. Gate Post: 4-inch 0.D. Galvanized Pipe (9.11
#/EEL)

5. Top Rail: ' 1-5/8-inch 0©.D. Galvanized Pipe
(2.27 #/ft.) with extra long pressed steel
sleeves

6, Gates shall be supplied with heavy-duty
latches, keepers and heavy duty hardened
bronze padlocks with duplicate keys.

7. Gate .Frames: 2-inch ¢.D. Galvanized Pipe
Frame (2.72 #/ft.)

8. Barbed wire shall consist of three strands of

12 gauge wire, with d¢-peint pattern barbs,
galvanized after weaving.

02831-2 Jordan, Jomes & Goulding
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PART 3

-~ EXECUTTON

3.01 Installation

May 1095 -

(2}

(b)

(e)

Fence inztallation shall not be started before the
final grading is completed, with finish grade
elevations established, unless aotherwise
permitted.

Evcavation

Driill heles for post footings in firm, undisturbed
or ccmpacted soil.,

1. If mot szhown an the Drawings, excavate holes
to the winimum diamsters as recommended by
fence manufacturer.

2. Unless otherwise indicated, excavated hole
depths shall ke approximately 3-inches lower
than the post bottom, with bottom of posts
gset not less than 36-inches bhelow the surface
when in firm, undisturbed soil.

3. If solid rock is  encountered nrear the
surface, drill inte rock at least 12-incheg
for line posts and at least 18-inches for
end, pull corner, and gate posts. Drill hole
at least 1-inch greater diameter <+than the
largest dimensicn Isr the post to be placed.
If sclid rock is below soll overburden, drill
tao full Zepth reguired. Penstration into
rock need not exce=2d the minimum depths
specified above.

4. 211 post hole cutiings shall be cleaned up
and disposal of as directeé by +the Trusitee
Representative.

5. 211 Health =and Safety preczutions and odor
control measured should be folillowed during
past hole excavation, fence post placement

and pcst hole backfilling,

Setting Postse: Remove loose and forelign materials
from sides and bottoms of holes and nmolsten scoil
prior to piacing concrete.

1. Center and align posts in holes 3-inches
above botiosm of excawvation.

02831-3 Jeordan, Jones & Goulding
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(d)

{e}

(£)

(g}

(h)

May 1995

2. Place concrete around posts in a continuous
pour and vibrate or tamp for consolidation.
Check each post for wvertica and top
allgnmant and hold in position during
placement and finishing operations.

3. Trowel finish tops of footings and slope of

dome to direct water away fram posts. Extend

Footings for gate peosts to the underside of
bottom hinge. Set keeps, stops, sleevas and
ather accessories into concrete as reguired.

4. Keep exposed concrete surfaces moist for at
least seven days after placement or cure with
membrane curing materials or other acceptable
curing methods.

5. Grout-in posts set  into sleeved heles,
concrete constructions or rock excavetions
with non-shrink Fortlzand cement grout or
other acceptable grouting material.

Concrete Strength: Concrete shall have a minimum
28 day compressive strength of 3000 psi. Allow
concrete to attain at least 75 percent of its
minimum 28 dJday compressive strength, but in no
case sooner than seven days after placement,
before rails, tension wires, barbed wire or fabric
is installed. Do not stretch and tension fabric
and wires and do noit hang gates until the concrete
has attained its full design strength.

Top Rails: Run rail continucusly through post
caps or extension arms, bending teo radius for
curved runs. Provide expansion couplings as

recommended by fencing manufacturer.

Brace Assembliec: Install braces o posts are
plunk when diagonal rod is under proper tengion.

Tengion Wire: Install tension wires by weaving
throvgh the fabric and tying to each post with not
less than & gauge galvanized wire or by securing
the wire to the fabrig,

Fabric: Pull fabric taut and tie to posts, rails
and tension wires. Install fabric on security
side of fence and anchor to framework so that
fabric remains in tension after pulling force is
released.

02831~4 Joréan, Jones & Goulding
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(i) TERepair damaged coatings in the shop or during field
erection by recoating with manufacturer's
recommended repalir compound, applied per
manufacturer'ts directions.

(1) Stretcher Bars: Thread through or clamp to fabric
4~inches on center and secure to posts with metal
bands spaced 15-inches on center.

(¥} Barbed Wire: 1Install three parallel wires on each
extension arm; on security side of fence, unless
ctherwise indicated. Pull wire +taut and fasten
securely to each ewtension ara.

(ly Tie Wires: Use U-shaped wire appropriate for the
diameter of pipe. rttach pipe and fabric firmly
with +tie wire ends twisted gzt least *two full
terns. Bend ends of wire tc minimize hazard te
perscns or oleotking.

(m} Fasteners: Install nuits for fension band and
hardware bholts on side of fence cpposite fabric
gide. FPeen ends of belts or sacere threads to

prevent removal of nuts.

3.02 Clesning

{a) Perform cleaning during installation of the work
and upon completion of the work. Remove Ifron site
all debris and eguipment. Repair all damage
resulting £rom chain lirk fance systemn

installation.

END OF BECTION

02831~5 Jordan, Jones & Goulding
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SECTION 02934

SEEDIX

1 -~ GEKERAL

May 1002

Description of Work

The Contracter shall furnish all laboxr, mzterizls,
eguipment, tools, and azpurtenances redguired o
complete the seeding of all areas disturbed, regraded
or receiving permeable or impermeable covers during the
course of construction.

Backfill and Fill - Saction 02223

Temporary and Permanent Ercsion and Sediment Contrel -
Section 02125

Imperneable and Permeable Cover Fill - Section 02242
Wetlands Sediment Remedilaticn Cover - Sectlon 02243

Quality Assurance

2 satisfactory stand of grass, as determined by the
Trustee Representative, shall be reguired. To be
acceptable, a stanrnd of grass shall consist of a uniform
stand of at least 60 percent established permanent

grass species.
Submitizls

(a) A manufacturer's Certificate of Ccmpliance to the
seed mixture snall be submitted by the
ranufacturer with each shipment of each type of
seed, These certificates shall include the
guaranteed percentages of purity, weed content and
germination of *the seed, and alsc the net weight
and ¢date of shipment. No seed may be sown until
the Contractor has submitted the certificates.

{b) Provide analysis of soil suitability to sustain
vegetation, Analyze to ascertain percentage of
nitrogen, phosphorus, potash, soluble salt
content, organic matter content, and pH value. .

(c) Recommendations of local USDA Secil Conservation
Service office.

gz2g36-1
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PART 2 = PRODUCTS
2.01 Seedings for Temporarv Cover
Seeding Rates in Recommended
Species ibs Per Acre Seading Dates
Annual Ryegrass 40 March 1 to June 1%
Aug. 15 to Sept. 13
Sundangrass 40 May 15 to July 15
Millet 3¢ June 1 to Aug. 1
Winter Rye i20 Zug. 15 to oct. 15
Winter Wheat 120 Aug. 15 to Oct. 15
Oats 96 May 1 to Bept. 15
Buckwheat 75 May 1 to June 1§
2.02 Seed Mixture for Permanent Ccver
Seeding Rates in Recommanded
Spacies lbs Per Acre Boeding Dates
Tall Pescue 40 In the spring by
Perennial 15 May 15 or between
Ryagrass dug. 1 and Oct., 1
TOTAL 85 lbs/ac
or
Annual Rye is For the Fall
Cats 2 bushels {cool and warm
Red top a8 seasecn) grassges
Big bkluestem-Niagra 4
Indlan grass 2
Partridge pea 2
2.03 Fertilizer
F5 0-¥F-24, Type I, Grade A; recommended for grass, with
50 percent of the elements derived from organic
sources; of proportion necessary to eliminate any
deficiencies of topsoil (as indicated in analysis) to
the fellowing proportions: nitrogen, 10 percent;
phosphoric acid, 10 percent; soluble potash, 10
percent.
0z836-2
May 1995
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2.04

Limestone

Limestone shall corsist nf  pulverized limestone
obtained by grinding either calcareocus or dolomitic
limestone so that 95 percent of the material will pass
a No. 20 sieve and at least 50 percent will pass a No.
160 gieve.

Malgh

fa} Straw mulch shall be cat or wheat straw, free from
weeds, foreign matter detrimental to plant life,
and dry. Hzy or chopped cornstaiks are not
accaptable.

(b) Wwood £fibve mulch shall conz=ist of wood fibre
produced from clsan, whele uncooked wood, formed
intn reeseilient bundles having a high degree of
internal friction and shall be dry when delivered
on the project.

f¢) Liguid mulch binders shall be emulsifled asphalt
(s5-1, €&3-1i, C¥ME-2, MS5-2, RS-1, RS-2, CRS-1 and
CR&-2), cutback asphalt rapid curing (RC~70, RC-
750, and RC-800) or nmedium curing {MC-250 ar MC-
8G00z), or synthetic cor organic binders of type and
guality gatlisfactory to the Trustee
Representative.

Water

Ciean, frezh, zand free of substances or nmatter which
could inhibit vigorous growth of grass.

3 — EXECUTICON

May 1295

Inspection

Verify that prepared =soil base is ready to receive the
work of this Section.

Delivery, Storags, znd Handlinsg

{(a) Deliver grass sead mixture in sealad containers
showing weight, seed mix, year c¢f preduction, date
of packaging, and locatiecn of packaging. Seed in
damaged packaging is not acceptable,

(k) Deliver fertilizer in waterproof bags showing
weight, chemical analysis, and name of
manufacturer. Fertilizer in damaged packaging is
not acceptable,

02936-3
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3.03

Limineg

When regquired, ground limestone which has been
protected from moisture and is dry and free flowing,
shall be evenly spread cver the area to be seaded at a
rate that will produce a pH value of the soil of &.5.

Foartilizing

fa} Apply fartilizer in accordance with manufacturer’®s
inatructions.

() Apply after sgmoothing of soll and prior to roller
compaction.

{c) Do not apply fertilizer at same time or with same
machkine as will be used +to apply =seed unless
hydroseeding.

(d) Mix thoroughly into upper 3 to & Ilnches of =oil.

(e} Lightly water +to aid the dissipation of
faertilizer.

3.05 Seeding

(a) Apply sesed at rate shown in Part 2 of this section
" or as recommended by local USDA soil conservation
service. Seed evenly in two intersecting
directions. Rake in lightly. Do not seed area in
excess of what which can be mulched on same dav.

(b) Planting season shall be as indicated in Part 2 of
this section or as recommended by local USDA soil
conservation service.

{c) Do not sow immediately following rain, when ground
is too dry, frozen, or during windy periods.

3.06 Mulching

May 1995

(a) sStraw mulch shall be applied at a rate of 2 tons
per acre.

(b) Wood fiber mulch shall be applied to seeded area
at a rate of 1,400 pounds per acre. Immediately
before spraying, the mulching material shall be
mixed with water in the sprayer and kept uniformly
suspended in the water by agitation during the
spraying operation.

fc) Liguid mulch bkinders used to anchor straw mulch
shall be applied at &8 gallons per 1,000 S.F.

02936~-4
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3.07

May 1005

Hudraseeding

Thiz method is bezt for steep, inaccessible &areas.
When applying seeds, lime, fertilizer, or mulch
materials with the hvydreoseeder, do not use moare than
100 Te 150 pounds of sslids per 100 gallorns of water.
If incculate is in a seed, fertilizer, and lime slurry,
it should be used withirn three to four hours, or =a
fresh supply of inoculate should ke added. It is
preferable to hydroseed when the soil is moist.

- END OF SECTION

D2536~5
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PAET 1 -

SECTICN 02&37

WETLAND MITIGATION EARTHEWORK

CENERAL

1.01 Descrintion of Work

(a)

The Contractor shall furrnish =11 labor, materials,
egquipment,  tools, and appurtenances reguired to instzall
shallow groundwater piezometers, staff gauges and wetlani
mitigetion sclls in all the remediated wetlands including
“he wetland 1C revitalization areas, wetland enhancement
area, the wetland restoratien areas, and the created
wetland &srea and designated uplenz buffers fcreated
wetland and wetland 34).

1.02 Related Secticons

(a) =Excavation = Secticn 02220

(o) Backfill and Fill - Bection 02223

fc)  Impermezhle znd Permeable Cover Fill - Section 02242
{d) Wetland Sediment Remedlation Cover - Section 02243
Tests

{2)

Tcp soils used in the wetland miftigation areas shall be
tested for parameters and shall meet the specifications
in Takle 02537-1.

Cover scil for wetland 1¢ and the enhancement area wil
conform to the specifications in Section 02243,

Provide geotechnical test analyses for low permeability
material that wilil be uged 1in the base of created
wetiand, for both borrow source and field guality control
as described in 2.02 (k) and 3.04.

1.04 Submittals

May 1985

(a)

Records of monthly water level readings from the shallow
groundwater piezometers shell be transmitted to the
Trustee Representative within 5 davs of the date of the
readings.

The Contractor will prepare as-built plans showing
surveyed final grades of mitigation wetlands.

02837F~1 Hormandeau Associates
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EART 2 = PRODUCTS

2.01 Shallow Sroundwater Plersmeters

{#) Shallow groundwater plezcometers shall be installed a2t a
minimam freguency of one piezomstar for each 0.3 acroe of
shrub, wot meadow or forested mitigation wetland.
Piezometers shall be 2 inch interior diameter, schedule
40 PVC with 0.01 inch herizontal slots on at least 12
inches of the lower portion of the well. The bottom of
the plezometer riser shall be capped with a 2" PVC cap.

{(b) Staff gauges shall be installed at & minimum freguency of
one staff gauge for each 0.5 acres of marsh mitigation
wetlands. Staff gauges shall be marked in 0.01 fcot
inerements.

2.02 watland Towmoil and fQover Soil

(z2) Wetland topsoil will conform to the specifications listed
in Table 02337-1 and will be graded in accordance with
the performance standards in Table 02937-Z.

(b) Wetland cover soil within revitalization and enhancement
areas must conform to the specifications 1In Saction
02243, Within the created wetland only, a stbseoil of low
permeability material will be installed <o minimize
seapage losses to groundwater. This soil shall have an
as-bullt permeability rating of less than 1 x 107
centimeters per second typical of silty clay or silty
clay loam soils. Grain size distribution should range
between 28 to 50 percent clay, 40 to 70 percent silt and
20 to 40 percent sand. Clay content in natural soils may
be augmented by a bentonite mix. Perneability may alsc
be reduced through compaction during installatiomn. For
this scil, the Contractor shall provide the following
tests for each borrow source:

Atterberyg limits (ASTM D 4313} i/source
Standard Proctor (ASTM D 688) 1l/source
Flexible wall permesbility test (ASTM D 5084) 1/source

(performed on a sample compacted to 25% of
Standard Proctor maximum density)

PARE 3. BEXECUTION

3.01 Inspection

fa} Verify that prepared soil base meets all so0il and

grading performance standards and specifications in

Tables 02937-1 and 02937-2 and 1is ready to be
lanted.

n2937-2 Nermapndeau Azgsocizates
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(B) Erect karricades and caution signs at +the edge of
wetland mitigation aresas (as determined by the
Trustes Representative) to protect against traffic
and trespass,

(c) Erect erosion control havbales, Ffencing, and
matting. '

{d)} Considerable handwer¥ may be rezulred in all phases
of ewecution to prevent rutting or compaction of wet
zo0ils by heavy machinery. vehicles shall not be
perritted to drive on graded wetland soils.

3.02 Installation of &Shallow Sroundwater Piezometers and  Water
Mezsurements

(a) Shallow groundwater piezometers shall be instazlled ts5 =
depth cof 16 1inches using & hand scil auger. Seils
recovered during augering shall be used as backfili
arcund the well. Orce firmly in place, *the heilght of
each plezometer above ground surface shall be recorded.
Water levels in the plezometers shall be recorded monthly
during the first growing seascn starting immediately
after final grading is ccapleted. Pilezometer heights and
water level records shalil be transmitted to the Trustee
Representative in accordance with subsection 1.05.

3.03 Mainternance

(a) All ercsion ccntrel material shall ke pericdically
inspectaed and mainteined until final completion and
acceptance of +the work determined by tThe Trustes
Representative, Maintenance shall include repalr or
replacement o¢f all undermined or ineffective ercsion
control material.

(b} Contractor will provide and maintain a suitable area for
stockpiling nursery plants make a water socurce available
to the vegetation Contractor for watering plants.

3.04 Fiegld Dualitv Control

Testing of low permeability soil in the created wetland base during
constructicn shall be performed as follows:

(a) Moisture/Density~ASTH D 2522 one per 10,000 sg.ft.
: , on a 100 ft. grid per lifxt
(b} Permeabllity-28™T™ [ B50E24 one per agcre per 1ift
c) B8leve Analysis—-2STM D 422 one per acre per lift
(¢) Atterberg Limits-28TM D 4318 one per acre per 1lift
e} EStandard Proctor-AS8TM D &£38 one per sourcea

.
]
h

o2937-3 Normandealu Associates
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Fileld compaction of this material shall bhe performed on & maxizmum’
g-inch 1ift to 95% Standard Proctor density with a water content of
2% dry toc 4% wet of optimum moisture content. Eny material that
does not mzet the reguirements shall be rewecrked by providing
additional compaction effort or replaced with acceptable material
until acceptable test results arse obtained.

END OF SECTION
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TABLE (12937-1

PROPOSED TOPSOIL COMPOSITION FOR CAPPING WITHIN
WETLAND AREAS AT THE INDUSTRI-PLEX SITE.

PARAMETER DESCRIPTION
Creanic matter! 5-8%%
6-7

pH
Soil texture

Soluble salts

ol
sandy loam™
not to exceed 0G pom

based on plant requirsments”

Nitragen

Total ?husphumé <5 ppr
Potassium 3-3% saturation®
Magnesium 10-259% satu-ation
Calcium 50-80% saturation

1O-ganic matrer content o the scil can be increased ic reach 3 to 8

percent through the acdition of soil amendments such as leaf compost or - aged sawdust. these
soils amendments should eontain low levels of nitrogen and phosphorus to minimize the impact o
waler gualitv, These are minimum  values for crganic matter content. The maximum values should
not exceed ) percent.

28andy icam: 20 percent or less slay and 52 percent or mere sand and the percentage of silt plus
twice the percentage of clay sxceeds 30; or less than 7 percent clay, iess than 50 percent silt, and
between 43 and 52 percenl sand. {USDDA - SCS, 1981, Chepter 4, Txaminatica and descriprions of
soils in the field. Soil Survey Manual, 430-¥, fssue 1. USDA - 5CS, Washingion, DO,
Nitragen and phosphurus fertilizer should be lightly broadcast in arcas 1o raceive seed. A slow
release tabier form fertilizer should be wsed in the planiing holes of nursery stouk.

Megnesivm, potassium and celeium ranges are provided in terms of base saturation. Percent
saturaticn is caleulated by dividing the milli-eguivalents of each ion by the cation exchange capacity
and multiptying by 100, The standard soil tast from the Maine Soil Testing Service, Universily of
Maine, Crono, Maine, provides results 3n terme of plant nutrient needs based on specific crop
rzcommendations,




TABLE 02937-1

DESIGN PERFORMANCE STANDARDE AND SUCCESS CRITERIA
FOR MITiGATION SITLS,

STANDARD

SUCCESS CRITERTA

SOIL AND GRADING

Topsaii treatment

Chrganis. metter content

Siope

Finish grades

Zone configuration
Flaodwazer storage volume

HYDROLOGY

Revitalized and Compensatory wetland
hydrology

Min. deptl of 12-24 m. within created
wetland and adjacent buffer, § in. within
other wetland mrtigation areas, 6 i within
Vetland 3A huffer

At ieast 3-8% but less than 209

>20:1 within sexsonally and semi-
permanently flooded zones

G in. of proposed dlevation with 6-16 in.
hummacks for shrubs and irees in croated
wetland

Predominantly sinunus {imvegular) edges
where feasible

Consistent with propased grading plans and
cutlel gtructure in created wetland

Meets general hydroperiod design; meets
Federal Interagency Committee for Wetland
Delineation minimam hydrologic criteria




SECTION 03100

COWCRETE FORMWCRE

EapT 1 o~ GENERAT

1.01 Description of Work
Furnish and install the concrete formwork as redquired

by the concrate cutlines shown and indicated on the
Drawings and specified in this Section, complete.

1.02 Referenced Puhklications

(a) The latest edition of the publiications listed
below ars inciuded as a part of these
Sprcifications.

1. ACT 218 Buillding <¢ode Reguirements  for
Reinforced Concreie

2. BCI 347 Fecommended Practice fTor Concrete

Formwerlk
3. U.5. Depariment of Commarce Product Standard
(PS}
------ E5 1 Construction and Industrial
Plywood

2.02 Form Degsign

The design of the forms and their perfcrmance as
reguired by *thilis Section is the Contractor’'s
responsikility. Formwork shall compnly with ANST
210.9 ard 0s5Hh Construction Standards, Part 1926,
Subpart Q, Cencrete, Concrete Forns, and Shoring.

PART 2 - DPRODUCTS

2.61 Form Material

(a) Formwork for all concrete, unless otherwize
specified, =hall not be less than 5/8-inch, 5-ply
Douglas fir piywood of extericr structural grade
especially processed to resist moisture and
conforming to P53 I, B-B Concrete Form Fanels.
Patented forms may be used, subject to appreval by
the Trustee Representative, provicded they are in
new, or like new condition so e&s to preduce =2
smooth, even surface; +this eapproval iz for the
finish these forms will 1lesve on the ceontact
surfaces and will net relieve the Contractor cf

031100-1 Jordan, Jones & Goulding
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the respeonsibility for the design and structural
goundness of the forns.

2.02 Accessories

{(a) Form tie assemblies shall be form clamps with
smooth tie rods, with a waterstop at the center,
permitting tightening of the forms and be of such
type as to leave no metal or other material within
1-1/2-inch of the surface after use. The assembly
should provide cone-shaped depressions at the
forms, at the surface at least 1+-inch in dlameter
and 1-1/2-inch deep to allow filling and patching.

{b}. Form releasing agenrt shall be a non-staining form
coating compound such as "“Cast-0ff" by Sonneborn
Produeits Divisicon (Contech, Inc.), or an egual
product as approved by the Trustee Representative,

PART 3 - RAFCUTION

2,01 Fprm Congtruction

A, Formwork shall be in accordance with ACT 347 and
as follows:

1. Forms shall conform to shape, lines and
dimensions of members indicated and shall be
sufficiently  rigid and +tight to prevent
leakage of mortar. Forms shall be propsarly
braced or tied together sc¢ as te maintain
position and shape. Conatruct forms so that
they can be removed resadily without hammering
or prying against the concrete. Forms for
exposed concrete shall be carefully made and
accurately placed to obtain correct shape and
lines. If reguired by the Design Englineer,
cambars 1in beams and siabks will be noted on
the Drawings.

2. Wood forms shall be made of plywoed., Joints
shall be butted tight on solid bkearings.
krrangements of panels shall be orderly and
symmetrical, and use of small pleces shall be
avoided. Forms shall be chamfered for
external corners of concrete, including top
of walls, which will be exposed iIin the
finished work.

03100-2 Jordan, Jones & Goulding
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3. The Conitractor shall pe fully responsible for
adeguacy of formwork in its entirety. Formns
shall support loads they will be reguired to
sustain and ghall mairtain their dimensional
and surface correctness to proiduce members
redquired by Drawingse.

Box out for slots, chases, recesses or other
openings as shown on Drawings or as ne=ded
for the work of any other trades.

i

5. Install all the inserts to be supported by
the formwork as reguired by the work of this
and cther tradesz as indicated and/cr shown on
the Drawings.

6. Provide cleanocut doors at the base of wall
and column forms.

3.02 Teolerance for Fommed Surfaces
fa} Variation from Plunb

1. In the lines and surfaces of ceolumns, pilers,
walls and in arises:

a. In any 0 feet of length: =+ 1/4-inch
b, Maximun for the entire length: -+ l1-inch
2. For exposed corner celumns, control-docint
grooves and other consplcucus lines:
a. In any 20 foot length: + 1/4-inch
bB. Maximom for the entire lencth: + 172~
inch

(b) variation from the Level or from the Grades
Specified in the Contract Doocuments

1. In slab soffits, cellings, beam scoffits and
in arises, measured before removal of

supparting shores:

a. In any 10 foct length: + 1/4-inch
I, In any bay or in any 20 oot length:
' +3/8~inch
ol Maximum for the entire length: +3/4-
inch
03100-3 Jordan, Jones & Goulding
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()

(£)

(g}

2. In exposed lintels, sills, parapets,
heorizontal grooves and other conspicuous

lines:

a. In any bay or in any 20 foot length: =+
1/4-inch

b. Maximum for the =sntire length: + 1/2-
inch

Variation aof the Linear Building Lines £ron
Establizhed Position in Plan and %Related rPosition
of Celumns, Walls and Partitions

1. In any bay: #+ 1/2~inch
2. In any 20 foot length: 4+ 1/2-inch
3. Maximum for the entire length: &+ 1-inch

Variation in the Sjizes and Location of Slesves,
Floor Cpenings and Wall Openings: + 1/4-inch

Variation in Cross-Sectional Dinensions of Columns
and Beans and in the Thickness of Slabs and Walls:
+ i/4-inch, + 1/2-inch

Footings™

1. Variations in Dimensiens in Plan: + 2-inch,
provided minimum cover reguiremsnts are met,

2. Misplacement or Eccentrlcity: Two percent cf
the footing width in the direction of
misplacement but not mere than: 2-inches

3. Thickness: Decrease in specified thickness
+5 percent; Increase in specified thickness
+25 percent unless otherwise approved by the
Dezign Enginear

*Tolerances apply to concrete dimensions

only, not to pezitioning of vertical
reinforcing stesl, dowels or embedded items.

Variation in Steps

1. In a flight of stairs:
a. Rise; + 1/8-inch
b. Tread: + 1/4-inch

03100=4 Jordan, Jones & Goulding
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L

3.05

Beans
Taans

Walls

GH01projee

2. In consecutive steps:

a. ise: 4+ 1i/1c~inch
b. Tread: + 1/8-inch

Inspection

Zive the Trustee Representative at least 48 hours
notice before any conerete is to be cast. Concreta
shall not be cast urnzil the Trustee Representative has
phgerved and civern approval of the work te ke cast
including, but not limited to, the placement of z2ll the
reinfercing, accessories, formz and the surfarnes to be
cast againgt. Suczh observations are in the nature of
assisting the Contractor to minimize errors and in ne
case will they serve to relieve the Contractor of the
responsikbility to provide the meterials and workmanship
required by the Contract Documents.

Apolication of Form Coating

Immediately hefore the placing of reinforcing, faces of
all forms in contact with the concrete shall receive a
thorough costingy of the lliguid form-relsasing agent
spacified, applied in compliance with +he
rmanufacturer's instructions.

Ramova: cf Forms

{a} The Contractor shall assume full responsibility
for reroval of forawork and forms shall be removed
in such a manner as to insure complete integrity
and safetv of the structure. The forms and
reshoring shall remain in place for the following
minimum periods of time after casting the
conorate.

Form Removal Reshoring

(sides; 2 deys 0 davs
ard slabs (scffits) 7 davs 14 davs
and Columns 2 days 0 davyse

{by Wood forms shall be completely removed from all
the work to avoid termite infestation.

END OF SECTION
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SEZSTION 03200

CONCRETE REINFDRCEMENT

2ART 1 — GENERAL

1.01 Descrintion of Work

Furnish and install the concrete reinforcement as shown
and indicated on the Drawvings and epecified in +this
Section, zomplete in place.

1.02 Referenced Publications

(&)

The latest edition of the publizations listed
below &re included as a part of these
Specificaticons,

1. ACT 2138 Building Code Reguirements for
Feinforced Concrete

2. ACT 315 Manual of Standard Practice
for betailing Reinforced
Concrete Structures

3. ASTM A 82 Specification for Ccld Drawn

. Steel Wire for Concerete

Feinforcemant

4. ASTM A 185 Specification for Welded Steel
Wire Fabric for Concrete
Feinforcerent

5. ASTM A 496 Deformsd Steel Wire for
Concrete Eeinforsement

&, ASTM A 497 Welded Deformed Steel Wire
Fabric for Concrete
Reinfercement

7. ASTM A 615 Specification for Billet-Steel
Bars for Concrete
RFeinforcement

1.02 Submittals

(2}

Shop Drawings: Reproductions of the Drawings are
not permitted. Shop drawings shall show placing
plang, bending details and kar lists. 2All details
and notes appearing on the Drawings and giving
information for the placing of reinforcing steel,
shall be shown on the shop drawings. Shop

03200~1 Jerdan, Jonas & Goulding
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drawings wiil not be reviewed without such

information. Wall reinforcing shall be shown in
elevation. I.ocation and arrangenant of
accegsories shall be clearly indicateg. Placing

drawings, detail drawings and bhar 1list shall be
checked by the fabricator and Contractor before
heing =zubmitted to the Trustee Representative for

review.

(b} HMill tests of reinforcing steel shall be submitted
priocr tec use for each 15 tons or less shippad to
the Site. Tests shall be conducted in confarmance
with AST™ 2 615, and methods prescribed thersin.

1. Cost of tests shall be borne by Contractor,

2. Three copies of each test report stating
whether the material meets the reguirements
of the ASTM specifications shall be submitted
to the Trustee Rapresentative.

3. Certified copies of the mill tests may be
considered evidence of compliance provided
such tests are regularly conducted by the

reinforcement supplier by experienced,
competent personnel using adeguate testing
eguipment. In case of doubt as to the

adequacy or accuracy of the mill tests, the
Truzstee  Representative may reguire the
Contractor to furnish, at no additional cost
to the Trustee, test results from an
independent testing laboratecry acceptable to
the Trustee Representative on mill samples or
delivered steel reinforcement.

PERT 2 = PHRODUCTS

2.01 Reinforcing Bars

Bar reinforcement shall be deformad-type bars
conforming +to ASTM A 815, Reinforcement shall be
manufactured from new billet steel of American
manufacture, Crade 60, yield strength 60,000 psi
minimum.

2.02 Welded Wire Fabric

Welded wire fabric shall be in flat sheets conforming
to ASTM A 185 (A 497), with wire conforming to ASTM A

82 (A 496).

03200-2 Jerdan, Jonee & Goulding
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2.03 Accessories

{a) All chalrs and holsters shall have plastic-covered
or galvanized steel legs.

() For =labs on grade, all reinforcing shall be
supported on chairs and/or bolsters as reguired to
properly position the kars. The chairs and/er
holsrters shall be supportzd on precast concrete
rads bearing on the subgrade. The concorete pads
shall be at least €é-inch % 6-inch and no more than
l1-inch thick. Pads shall be cast from Class VA"
concrete or from mortar rmade up of one part cement
and two parts sand, with tle wires embedded.

PLRT 3 - EXECUTION

3.01 Stcocrage of Materipnls

Reinforcing steel delivered to the Site, not
immediately placed in forms, shall be protected from
mud and excessive rust-producing conditions by storing
in g well-drazined area and suppcrted off the ground.

3.02 Inspection of Steel Placement

{(a] Give the Trustee Representative at least 48 hours
notice Dbefore any concrete is to be cast,
Concrete shall nect ke cast until the Trustee
Representative has observed and given approval of
the work to be cast including, but not limited to,
the placement of &ll the reinforcing, accesscries,
forms and the surfaces to be cast against. Such
observations are in the nature of assisting the
Contractor to minimize errors and in ne case will
they =eyve to relieve the Contracior of the
responsikbility to provide the @materials ang
workmanship reguired by the Contract Documsents.

[#3]

03 Tolierances

(a) Allowakle tolerances for fabricating steel
reinforcement shall be as follows:
Ttem : Maximum Tolerance
Sheared length of bars + 1=-inch - l-inch
Depth of truss bars + ¢.0-inch - 1/2-inch

outside &imensicns of

stirrups, ties and spirals + 1/2-~inch - 1/2-inch
Iocation ¢of bends + i-inch - 1-inch
c3iz200-23 Jordan, Jones k Goulding
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=)

Allowable telerances for placing steel

reinforcement shzll be =z2s follows:

Ttem Maximum Teolarance

Concrete cover from outside

of bar to firnished surface +
Lateral spacing of bars
in plane of reinforcement +

1/4-inch - C.0-inch

1l/4—-inch — 0.0-inch

in beams and jecists
Lateral spacing of bars

in plane of reinforcement +

i-inch ~ i1-inch

in slapbs and walls

Spacing of stirrups,
ties and spirals aleong +

l1/2-inch - 1/4-inch

longilitudinal axiz of member
Height of bottom bars in

slabs, beams anrd joist +

l/4=-inch - 1/4-inch

Height of top bars in slabs,
beams and Jolszts

Depth 8-inches and less +
Depth 9 - 24-inches +
Depth 25-inches and +
greater

1/4-inch
1/2~inch
- 1=inch

1/4-inch -
1/2=-inch -
1-inch

(&)

(b)

Shop Fabrication

Reinforcing steel shall be fabricated to shapes
and dimensions indicated on the Drawings and in
compliance with applicable provisicns of ACI 315
and ACT 318,

Bars shall be bent cold. Bars shall be pras-
fabricated to detail and delivered on the -ob
plainly tagged and ready to set.

3.05 Field Fabrication

Field fabrication of reinforcing steel will not be
permitted without +the approval of the Trustee
Representative.

3.06 Placement and Anchorage

(a)

$=)

Space .metal chairs, belsters, spacers and hangers

in accordance with ACI 315,

Reinforcement, at the time concrete is placed,
shall be free from rust scale or other coatings
that will destroy or reduce bond. Bars with kinks
or bends not shown on the plang shzll not be used.
2 thin coating of firmly attached rust shall not
he cause for rejecticn.
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{c} Reinforcement shali be accurately placed in
agoordance  with the Drawings and shall be
adeguately secured in position with not less than
if=gauge annealed wire or suitable clips at
intersections. Reinforcement  shall bhe neid
securely at the reguired distance from the forms.
Nails shall not ke driven into outside formsz to
suprort reinforcement.

(d) ZInstall welded wire <fabric reinforcement for
conorete slabs cnn  ground and @ as octherwise
indicated. Lap all Hdeints €é-inches and wire
segurely. Extend mesh to within Z-inches of sides
and ends of slaks. Sheests +that do not lay fiat
when in their intended position will be rejected,
Tage designating the wire size and spacing shall
be left on eacn sheet until ready for use. Tack
ends of welded mesh well down into edge of beans
or walls. Co not leave unreinforced border
strips. Weided wire fabric shall not contain
lonse ruast,

e} Conduits: Where condults are psrmitted in slabs,
low conduit ghall be wired to the upper =side of
bottom reinforcing and top condult shall be wired
tc lower =ide of top =steel. Where parallel
conduits occur, they shall be separated by at
least 2-inches clear.

2.07 Concrete Cover

Metal reinforcement shall ke protected by concrete
cover as shown and noted on the Drawings.

3.08 Splicing

{a) &Spilcing of reinforcement shall be as shown and
indicated in the Contract Documents. Eplices not
shown on the Drawings shall be Class "BY gplice
minimum. Arny changes to the location znd type of
gplices desired by the Contractor must be
epec:zfically reguested and must meet ths approval
of the Design Engineer before they can ke used.

(b} Splices shall nct be made at point cf maxinum
stress and shall provide sufficient Jlap to
transfer stress between bars by bond.

032580-5 Jordan, Joneg & Goulding
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{cy Mechanical splices may bse used instead of lap
splices providaed that their location and type
meets with the approval of the Trustes
Representative.

END OF SECTION
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Section 03300

CEET-IN~PLACE CONCRETE

ART 1 - GINERAL

Hd

[

1.01 Description of Work

Furnish and install the cast-in-place concrete as shown
and indicated on the Drawings and as specified in this
fection, complete,

1.02 Referenced Publications

{a) The latest edition of the publicaticns licsted
below form a part of these Specifications:

1. American Concrete Institute (ECT)

Publicaticons

231.1 Standard Practice for
Selecting Froportions for
Korral, Heavyweight, and Mass
Caoncrete

301 Specificaticns for Structural
concrete for Builéings

302.1R Guide for Concrete Floor and
Slab Constructicon

304 Recommended Practice for
Measuring, Mixing, Trans-

porting, and Placing Concrete

308R Hot Weather Concreting
306E Cold Weather Concreting
ais Building Code Eeguirenments for

Reinforced Concrete

2. U.5. Army Corps of Engineers {COE) Waterways
Experiment Station Puklications

CRD-C-621 Handbook for Concrete and
' Cemant, Specificaticns for
Fon-zhrink Grout, Volume II

03300-1 Jordan, Jenes & Soulding
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May 1995

American Assoclation of State Highway and
Transportation Cfficials (AASHTO) Publication

M 182 Burlap Cloth Made From Jute or
Kenaf

American Soclety for Testing and Materials
(hsTM) Publications

C 31 Making and Curing Concrete
Test Specimens in the Field

C 33 Concrets Aggregates

C 39 Compressive Strength of
cylindrical Concrete Specimens

C 42 Obtaining and Testing Drilled
Cores and BSawed Beams of
Concrete

C 9z Ready-Mixad Concrate

C 143 Slump of Portland Cement
Concrete

c 150 Portland Cement

¢ 171 Sheet Materials for Curing
Concrate

c 172 Sampling Freshly Mixed
Concrete

¢ 173 Alr Content of Freshly Mixed
Concrete by the Volumetric
Method

C 231 Zir cContent of Prezhly Mixed
Concrete by the Pressure
Method

C 240 Air-Entraining Admixtures for
Cocncrete

C 309 Liguid Membrane-Forming
Compounds for Curing Concrete

C 4%4 Chemical Admixtures for
Concrete

¢ 593 Blended Hydraulic Cements

03300-2 Jopdan, Jones & Goulding
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C &18 Fly Ash &and Raw or Calcined
Natural Pozzolan for Use as a
Mineral admixture in Fortlang
Cenent Concrete

C B8L Epcxy-Resin-Base Ponding
fystems for Concrete

D 1751 FPreforned Expansicn Joint
Filler for Cencrete Paving and
Structural Ceonstruciion (Non-
extruding and Eesilient
Bitumincus Types)

PERT 2 — PRCOUCTS
2.01 Cement

hazy 190%

Cement shall he standard Portland cement of American
manufacture, conforming to ASTM C-150, Tvpes I. Only
one brand of commercial Portland cemaent shall be used
in the expesed concrete of the structure. Cement
reclaimed by cleaning bags or from leaking containers
shall not be used. Each bag shall weight approximately
54 pounds and cortain one cubic foot.

Congrete Agoregates

(2) ¥ine aggregzstes shall be sand having clean, nard,
durable, unccated grains and free from deleterisus
sukstances and shall conform o 25TM C-33.

{b) Coarse aggregate shall be crushed stone having
clean, hard, durahle, unceated parficles
conforming to  ASTM  £-33. Aggregate far
lightweight concrete shall conform Lo ASTM C 320.

Water

Water used in mizxing concrete shall be clean, pcizble
and free from delsterious amounts of acids, alkalies or
organic materials.

Expansion Joint Filler Material

Expansion Jjoint material shall be asphalt-impregnated
fiber strips, 1/zZ-inch thick, unless ctherwise shown or
noted on the Drawings, conforming to ASTH 1751,

£3300-3 Jordan, Jones & Goulding
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2.05

wWaterstops

Where shown on the Drawings in expansion Jjoints and
construction jeints, waterstops shall be polyvinyl
chloride (PVC) and shall incorporate a galvanized steel
wire along both edges which shall be used to secure the
waterstop 4in position, by tying to reinforcement,
during concrete placement. The waterstop shall bhe of
the size noted on the Drawings. The waterstcp shall be
equal to Wirestop CR-%380 or Burke. The waterstop
shall extend +the entire length of the Jjoint and all
splices shall be heat welded and tested in aceordance
with the manufacturer's instructions.

Vapor Barrier

Vapor barrier shall be polyethylene sheeting, minimum 6
ril thickness, conforming to ASTM C 171.

Non~Shrink Grout

Non~shrink grout shal}! be a ready-to-use non-metallic
aggregate product reguiring only the addition of water
at the jobsite, and shall conform to COE CRD-C-621.

AZdnixtures

(a) Water reducing admixture shall conform to ASTM C-
£54, Type A. ‘

(b} Water reducing, retarding admixture shall conform
to ASTHM C-494, Tvpe D.

(c} Non-Corrosive, Non-Chloride Accelerator: The
admixture shall conform to ASTM C-4%4, Type C.

(d) Air entraining admixture shall confarm to ASTM C-
2a0.

{e} High range water reducer (HRWR)} shall conform to
ASTM C494, Type F or G.

(£) Calcium Chioride: Calcium chloride or admixtures
containing more than 0.1 percent chloride ions are
not permitted.

2.06 Curing and Sealing Compounds

May 19595

{a} Curing compound shall be acrylic based, conforming
to ASTM C-309.

(b} Sealing-hardensr compound shall conform to ASTM C-
3¢9,

633004 Jurdan, Jones & Goulding
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2.10 Bonding Compounds

Bonding Cecmpound shall conform to ASTM BSL.

PART 3 - EXFCUTION

3.01 Concrete COuality

(a) B1} mix designs shall be proportioned in
accordance with aACI 211.1. The proportieoning
shall be based on the reguirements of a well-
graded high density plastic and workable miw
within the sXump range and strengths reguired.
The fcllowing class of concrete s reguaired:

Class aof Cempressive slump
Concrete Strength 4 28 Dsvs Eandge
h:y 4000 3 to S—inch
1. zir Content: 211 concrete shall heve an air
content of 5 tc 7 percent.
2. Water—-Cement ERatio: 211 corcrete shall have

& maximum water-cemnent ratioc of 0.45.

3. Admiwture Usage: All concrete shall contain
a water reducing admixture or water reducing-
retarding admixture, and an alr entraining
agent. A1l concrete placed at air
temperatiures below 50 degrees F shall contain
the specified non-corrosive nen=chloride
accelerator.

3.0Z2Z Mix Designs

() The testing labkoratory shall be paid for by the
Trustes,

(b} The Contractor shall submit samples, in adecuate
guantitlies for each nix design and wverification,
of all c¢cncrate materlals t9 he used on  the
project to the designated testing lakoratery. The
Contractor shell not use any concrete in this work
without acceptance and wverification of design mix
by the testing laboratory and the approval of the
Design Engineer.

03328-5 Jordzn, Jones & Goulding
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{c]

(d)

(e)

(£)

If trial batches are used, the testing laboratory
shall make strength tests from trial batches in
the laberatory using wmaterials and mix deslgns
propogsed for use by the Contractar. The ftesting
laboratory shall prepare frial batches in
accordance with ACT 211.1.

If field experience methad is selected, the
proposad mix design must be accompanied by
completea =tandard deviation analvsis and at least
30 consscutlve strength test that represent the
proposed mix.

The proposed mix design and supporting data must
be submitted, 4in triplicate, te¢ the testing
laboratory for their review and comments at least
21 days prior to the expected start of concoreting

operations. The testing laboratory will forward
two copies of the submittal to the Trustee
Representative with theair comments. The Trustee

Representative will review the submittal and
return one copy to the Contractor with the Trustee
Representative's comnents.

Compression test specimens made to verify the
mixes shall he made in accordance with ASTM C-192.
Aggregates shall be tested in accordance with ASTH
c-33. 211 compression test specimens shall be
tested in accordance with ASTM C-29.

3.03 Plant Mixing

by 1595

(2)

Proportioning Concrete

1. Proportions shall be in compliance with
approved design mix for each class of
concrete,

2. The mixing plant shall be provided with
adequate  egqguipment and facilities  for
accurate measurement and control of the
gquantities of material and water used in the
concrete.

3. Concrete materials shall be measured by
weight except that admixtures shall be

measured by volume.

0330046 Jordan, Jones & Goulding
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()

Batching

1.

The Contractor shall provide a’l hecesszary
equipnent ¢ accurately determine and control
actual amount of materials entering into the
concrete mix. Individual ingredients shzll
be welighted separately for each batcoch.
hoocumulative weighing will be alliowed if
eguipmant is in acceptable working order as
determined by the testing laboratery and
approved by thes Trustee Representative.
Accuracy of all weighing devices shall be
such  that successive guantities can be
measured Lo within one pergcent of the desired

amount.

Completely discharge contents of the mixer
before each new batch 1g loaded. Use of
retempered concrete is rnot permitted.

Ready-mixed concrete shall e mixed and
delivered in accordance with reguirements of
ASTM C-54 and to the following:

a. A separate water metering device {(not
truck tank) shall be used fcr measuring
water added to the original batch.

b. Uee of waszh wabter ag a portion of the
mixing water is not permitted. Wash
water added to empty drums after
discharging shall be dumped before a new
hatch 1s recsived.

C. Centrally mixed concrete shall be mixed
for the length of time specified heresin,
not "shrink-mixed¥,.

da. Mixing drums shall pe watertight.

e. Concrete ghall be discharged within one
hour from the time concrete was mixed,
if centrally mixed, ocr from tims the
original water was added, if transit-
mixed.

f. Furnish delivery ticket with each load
of concrete delivered under  these
Specifications. Delivery ticket shall
show clearly the class and strength of
concrete, gizre of coarse aggregzte,
water per cublic yard, the slunp ordered,
guantities of all admixtures, and the

D3300~7 Jordan, Jones & Goulding
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date and time of departure from the
batching plant.

3.04¢ Conveving Fouipment

{a)

22y

"

If concrete is to be transported in carts or
buggies, +the carts or buggies shall be equipped
with pneumatic tires.

Equipment for chuting or other methods of
conveylng concrete shall be of such size and
design as to insure a practically continucus flow
of concrete at delivery without segregaticen of
materials.

3.05 Conveving

(a)

(1}

(=)

Concrete shall be conveyed from mixer to place of
final deposit by methods which will prevent
separation or loss of the material.

Runway supports shall not bezr upon reinforcing
steel or fresh concrete.

A1l conveying ecuipment shall be thoroughly
cleanad before each run of concrete is begun.

3.06 Relivery and Protection of Materisls

Deliver ready-mixed concrete in compliance with
reguirements set forth in ASTH C-%4.

3.07 Severe-Weatrher Provisions

May 1995

(a)

Hot-Weather Concreting

1. brovide adeguate methods of lowering
temperature of concrete ingredients so that
the temperature of concrete when placed does
not exceed 50 degrees F.

2. When the weather is such asz to ralse concrete
temperature, as placed, consistently zbove 89
degrees F, Pozzolith retarder shall ke used.

3. Subgrade and forms shall be wetted with water
before placing of concrete. All exXcess water
shall be removed before concrete is placed.

4. curing shall start as soon as practicable to
prevent evaporation of water. Flat work
shall be protected from dry winds, direct sun
and high temperatures.
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(b} Cold~-WeatTher Concreting

i Trovide adeguate equipment for neating
concrete materials and protecting concrete
during freezing or near-freezing weather. HNo
frozen materials, or materials containing
ice, shall be used.

2. 211 concreste materials znd all reirforcement,
forms, fillers and ground with which concrete
is to come inte contact shall be fres from
frost.

3. Whenever the temperature c¢f the surrounding
air is below 40 degrees F and falling, all
concrete placed in the forms shall have a
tenperature ¢f between 70 &nd 80 degrees F,
and adecuate means shall be provided for
maintaining a temperature of not lasges than 70
degrees F for three days, or 50 dedgrees F for
five days, or fer as much more time as is
necesgary to insure proper curing cf the
concrete. If high early strength concrete is
vmed, the reguirement for nmaintenance of 50
degress F czn be reduced to three davs.

4. Use on.y the gpecified nen-chloride
accelerator. Calcium chleride or admixtures
containing mwore <than 0.1 percent chloride
ions are pct permitted.

5. Housing, covering or other protection used in
connaction with curing shall remain in place
and intact at least 24 hours after <the
artificial heat is discontinued.

3.08 Construction Joints znd Expansion Jeoints

(al Construction Joints: Tarly in the construction
program, the Contractor shall review with the
Design Engineer any construction jeints proposed
for uze which are not indicated on the Drawings.
The Contracter =shall not use any construction
joints which are not approved by the Design
Engineer. In all cases, construction jeoints shall
ocour  at  sections of wminimum  shear. Where
construction joint is to be made, surface of *he
concrete shall be roughened (construction joints
detalled with key waves in slabs and walls, are not
reguirsé to be roughened) and thoroughly cleaned
of foreign matter and laitance. In addition to
the foregecing, jeoints shall ke dampened with water
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8s)

and the specified bonding cowmpound applied, or a
slush coat of neat cement grout shall be applied.
Additional construction joints that are requested
by the Contractor and approved by the Trustee
Raepresentative shall be of the type shown and/or
noted on the Drawings for the specific element(s)
keing conzidered (i.e., wall slabs, etc.).

Expansion joints shall be installed as indicated,

Waterstons

Waterstops shall be installed as indicated and
noted on Drawings and shall he made continuous by

fusion welds.

Inspection of Werk Before Placing

(a)

(b

(d)

The Contractor shall inspect the forms to raceive
concrete for any deficiencies which would prevent
proper placing of concrete. Do not proceed with
placing concrete until such deficlencies are
corrected,

Give the Trustes Representative at least 48 hours
notice before any concrete 1is to bhe cast.
Concrete shall not ke cast until the Trustee
Representative has observed and given approval of
the work to be cast including, but not limited to,
the placement of all the reinforcing, accessories,
forms and the surfaces to be cast against. Such
observations are in the nature of assisting the
Contractor to minimize errcrs and in no case will
they serve ta relieve the Contractor of the
responsibility to provide the materials and
workmanship required by the Contract Documents.

Do not place concrete an earth until the £ill or
axcavaticn has been prepared as set forth under
applicable Sections of the Specifications for that
work. '

The Contractor shall not place in the concrete any
item that is not authorized to be placed by the
Drawings and Specifications, The Contractor shall
insert all the items as regquired by the other
trades and properly position and secure them in
their intended location. Openings other than
those which are facilitated by sleeves shall be
properly formed and positioned as required by the
other trades.

83300-10 Jordan, Jones & Goulding
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(e}

(c)

(d)

s not place cencrete in forms urntil all feoreign
matter has bheen removed from Zorms  and the
reinforcing steel ig  in proper condition for
wlacem=nt of concrete.

Remcve hardened, or partially hardened, concrete
cn forms or reinforcement before placing concrete.

Deposit concrete as nearly as practicable in its
final pes=ziticon +to aveoid segregation due to
rehandling or flowing. Do not deposit concrets on
work  that has partially hardened or  beaen
contaminated by foreign material, and do not use
retenperaed concrete. In no case shall Group II
concrete be cast when the elapseé time after
acddition of water and cement to batch exceegs one
hour. For Group I concretes, this elapsed time
may be extended if sufficient data fror this
construction indicates a time extension is
permissable and 1f approved Dby the Design
Enginser.

Concrete shall be placed to zvoid the displacement
o7 reinforcing, and cozting or spattering +the
reinforcing steel. The placing of concrete within
form work shall be regulated so that the pressure
within form work does not exceed +the design
pressure. In placing cencrete each layey shall be
placed fcllowing the preceding layer to prevent
lines of saparation or Yoold Hoints" in the work,
hfter the concrete reaches 1its initial set,
jarring the formwork or placing strain or
vibration on the ends of projecting reinforcing
bars shall be carefully aveided.

Concrete shall not be droppsd meore than four feetf.
For greater distances of drocp, concrete shall be
handled with wmetal chutes or tremie pipes.
Greater drops sheall be permitted only if approved
by the Design Engineer,

Orice concrsting ls started, i1t shall be carried on
as & continucus operaticn until placing of the
concrete between construction joints is completed.
The top. surface will be finished to the reguired
alignment.

P3300-11 Jordan, Jones & Goulding
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{£)

(g)

Concrete shall be placed in lavers not over 12-
inches deep and each layer shall be compacted with
the aid of mechanical internal-vibrating equipment
supplemented by hand spading. Vibrators shall in
ne case be used to transport concrete. Use of
form wvibrators will not be permitted. Internal
vibrators shall maintain a speed of net less than
5,000 impulses per minute when submergsed in the
concrete. At least one spare vibrator shall be

maintained as a rellef. Duratien of wibrator use
shall be limited to that necessary o produce
satisfactory consolidation without causing

okjectionable segregation. Vibrator shall not be
lowered into courses that have begun to set.
Apply vibrator at unifermly spaced points not
further apart than the visikle effectiveness of
the machine.

Install wvapor bharrier over prepared sub-base for
all concrete floor slabs on grade. Use largest
sheets practicable to reduce number of Jjeints,
Lap jeints a minimum of 24-inches. Remove torn
and punctured sheets and replace with new sheets
priocr to placing concrete, Placing of concrete
shall be dene in a manner that will not damage the
vapor barrier material. The sub-hase material
shall be as shown and/or noted on the Drawings.

Type and use of vibrators shall be in accordance
with ACI 301.

3.12 Protectign

Protect freshly placed concrete from damage or injury
due to water, falling objects, persons or anything that
may mar or injure finish surface on concrete. Only
light use of the floor shall be permitted for the first
seven days after placing of concrete,

3.13 Curing

hay 1995

(2)

A1l Slabs. After placement and finishing,
concrete shall be maintained in 2 moist condition
for at least seven successive days during which
the temperature of the concrete iz 50 degrees F or
above, - For temperatures of 50 degrees F and
below, curing period shall be 14 successive days.

1. Concrete shall be kept meolst by any one, or
combination, of the following methods:

a. Ponding ocr Immersion: Centinually
immerse the concrete Iin water throughout

03300-12 Jordan, Jomes & Goulding
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(b} A1l Other

the curing pericd. Water =hall not be
more than 20 degrees F less than the
ternerature of the concrete.

Fog Spraving or Sprinkling: Previde
uniform and continuous application of
water throughout the curing period,.

Fervicus Sheeting: Corpletely cover
surface and edges of the concrete with
TWO thicknesses of wet sheeting.

overlap sheeting 6=inches cover adjacent
sheeting. Sheeting shall be a2t least as
lcng as the width of the surface to be
curad. During application, do not drag
the sheeting over the finished concrete
nor over sheeting already placed. Vet
sheeting thoroughly and kesn
continuously wet ‘throughout the curing
period.

Impervious Sheeting: Wet +the entire
expeosad gurface  of the concrete
theroughly with & fine spray of water
and cover with impervious sheeting
throughkout the curing period. Lay
sheeting directly on the concrete
surface and overlap edges 12-inches
ninimum. Provide sheeting neot less than
18~inches wider than the concrete
surface to be cured. Secure edges and
transverse laps to form closed Jjoints.
Repair +*orn or Adamaged sheeting or
provide new shesting. Inspect szurface
of concrete daily for wetness. The
surface shall be kept continuously wet
during the curing period.

Concrete: After rplacement, concrete

shalil be maintained in a moist condition feor the
sane periods as specified above.

1. Concrete in Formed Surfaces - Slabs, Beams,
Columns and Building Walls: Keep forms and
exposed surfaces wet with water during the
curing period. TIf forms are remcved before
the end of the curing period, apply a curing
compopund within cone hour after form removal.

May 7005
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3.14 Patching

May 1905

(a)

(c)

kny ceoncrete which is not formed as shown on the
Drawings, or for any reascn 1s out of alignment or
level or shows a defective surface, or shows
defects which reduce the structural adeguacy of a
menber or nmembers, as determined by the Trustee
Representative, shall be considered as not
conforming with these Specifications and shall be
removed from the Project by the Contractor at
Contractor*s own expense, unless the Deszign
Engineer grants permission to patch the defective
area, which shall be done in accordance with the
following procedure:

1. Permission to patch any such area shall not
be ccnsidered a waiver of the Design Engineer
right to reguire complete removal of the
defective work if the paiching does not, in
the  Trustee Representative's opinilen,
satisfactorily restore the guality and
appearance of the surface or the structural
adeguacy of the member or members.

After removing the forms, all concrete surfaces
shall be inspected and any Jjolints, voids, stone
pockets or defective areas permitted by the
Trustee Representative to be patched and all tis
hales, shall be patched. Defective arsas shall be
chipped away to a depth not less than i-inch with
the edges perpendicular to the surface. Remove
defective areas to sound cconcrete with clean,
square cuts. Dampen concrete surfaces to be in
contact with patching concrete and apply the
specified bonding compound. Place patching
concrete over the bonding compound as specifiad by
the manufacturer. FPlace, compact and finish to
blend with adjacent finished concrete. Cure 1n
the same manner as adjacent ceonorete. Before
patching mix is applied, the prepared surface
shall first be approved by the Design Engineer.

Patching concrete mix (or mortar) shall be subject
to the approval of the Design Engineer. The
patching concrete shall be compacted into place
and screeded off zo as to leave the patch higher
than the surrounding surface., It shall then be
left undisturbed for a period of one to two hours
to permit initiazl shrinkage before being finished.
The patch shall be finished to match the adjeoining
surface. All patches shall be cured as specified
For the original concrete.
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8]

Tie holes left by withdrawal of rods or the holes
left by removal of ends of wall ties shall be
filled splid with mortar after first being wetzed,.
For holes paseing through the wall, a plunger-tvpe
grout gun shajl be used to force the mortaxr
through the wall starting at the back face. F-y
plece of burlap or canvas shall be held over the
hole on the outside and when the hcele is filled,
the excess mortayr shall be struck off with the
cloth flush with the surface. Heoles not passing
through the walls shall be filled with a small
tool thet will permit packing the hele =sclid with
mortar. Any excess mortar at the surface of the
wzll shall be siruck off flush with a cloth.

2.15 Finisheg cn Formed Surfaces

May 18058

(a)

Upon completion of patching, surfaces of concrete
shall be finished as follows:

1. Rubbed steone finish, where noted on the
Drawings
5. Stone rubbed finish shall be produced by

casting concrete against plyweod forms
and by rubbing the surfaces with
carborundum stons and water, after
patching of tie holes and depressions,
to a true, even and smooth finish of
uniform celor end texture. No s=lush
coat of cement grout or cement wash will
be permitted at any sState of the
finishing.

b. Areas to be rubbed shall be finished as
soon as forne can be stripped. Etrip
erily those forms on areas which can be
finished in the same day as the forms

are stripped.

2. Common finish shall be produced by £illing
all tie heles, heneycombp and depressions, and
knocking off and evening up burrs and form
marks.

a. All concrete surfaces not receiving a
stone rubbed or rough finish shall
receive a commen finish.
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3. Rough finish shall be produced by filling all
tie holes and honeyceomb and in other respects
leaving the surface as formed.

&, A1l concrete surfaceg which will be
covered by eartn and which will not bs
visible 1in the conmpleted structure,
shall receive a rough finish.

3.16 Steel Trowelsd Finish - Floor Zlabsg

May 1955

(2)

(b)

(e}

Steel troweled finish shall be applied to the
surface of all goncrete floor slabs ané interier
eguipment pads and slabs shown on the Drawings or
specified to receive a steel troweled finish.

Concrete shall be placed, consolidated, struck-off

- and leveled to the proper elevation. After the

surface has stiffened sufficientiy to permit the
operation and the water sheen has disappeared, the
surface shall be wood floated, by hand or power
floated, at least twice, to a uniform sandy
texture. Floors shall be leveled such *that
depressions bestwesn high spots do not exceed 1/4-
inch under a 10 foot straightedge except where
drains occur, in which case the f£loors shall be
pitched to the drains as indicated on the
Drawings.

fter the concrete has received a flecat finish, it
shall be troweled at least tTwice to & smooth dense
finish. The drying of the surface moisture besfore
floating or troweling shall not be hastened by the
dusting on of dry sand or cement. Both power and
hand troweling shall bhe reguired. The first
troweling shzll be done by a power trowel and
shall produce a smooth surface relatively free of
defects. Additional troweling shall be done by
hand after the surface has hardened sufficiently.
The final troweling shall be dcone when a ringing
sound is produced as the trowel is moved over the
surface. The surface shall be thoroughly
consolidated by the hand troweling aperations.
The finished surface shall be free of any trowel
marks or other imperxfections; shall ke uniform in
texture and appearance, and shall be In true plane
within the tclerance specified. Any deviation
from this  condition which remains after the
troweling is completed shall be corrected by
grinding.
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3,17 Broom Finis?

(a)

il

Broom finish shall be applied to all extarior side
walks, walkways, platfarms and all steps and
landings beth interior or exterior.

The surface shall be given a floated finish as
specified abcove, %then finished with a flexible
Fristle bhroom or burlap belt drawn across the
surface. Surface must be hardened sufficiently te
retain the s=scoring or ridges. Scores or ridges
shall be *ransverse to traffic or at richt angles
to the slope cf the slab. ‘

3,18 Testing Iaboratory

hay 1995

(&)

The testing laborateory shall be pald by the
Trustee. The laborstory shall have access to all
places where concrste materials and concretes axve
manufactured, stored, proportioned, mixed, placed
and tested. Duties =shall include, but npot
necessarily be limited to the following:

1. Mzke, store, transport, cure and test
conpression gpeclimens made during placing of
concreta. Cempresszion test specimens shall
be tested in accordance with AETM C-38. Test

reports shall show all pertinent data, such
as class of concrete, exact location of pour,
air temperature, date of pour, time of pour,
Ltruck number for ready-mixed concrete, date
on  which sepecimen was broken, age of
gpecimen, compressive strength of specimen,
slump test results, and air content cof pour
from which the specimen was made. 0One copy
each of all tests shall be sent to the
Contractor and twe copies each to the Trustee
Representative.

2. ror each wclass of concrete, take four
standard test cylinders from each 100 cublc
vards or fraction thereqof of zoncrete placed,
not less than four cylinders for each 5,000
sguare feet of surface area placed 1in any
singlie day. Twc af these cylinders shall be
designated for the 28 day test and shall
comprise a test under the definition of these
Specifications. One cylinder will be broken
at seven days and will be used as an aid in
determining the early strength of the
concrete and the 28 day strength, and cne
eylinder retained in  reserve for later
testing if required.
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3. Periedically inspect the batching plant and
file a report with the Trustee Represantative
stating whether the supplier's eguipment and
methods meet the regquirement2 of these
Specifications.

Temperature and Placing Record: Temperature
record shall be made each day during the
concreting operatlons. Records shall also include
location, guantity and starting and finishing time
of placement for all concrete work. Copy
distribution shall be as gpecified above for test

reports.,

3.19 Evaluaticn of Compression Tests

May 1995

()

(b)

{c)

Ivaluation of compression test results shall be as
follows:

1. For each class of concrete, compregsion=-
strength tests for laboratory-cured cylinders
shall be considered satlsfactory 1f the
averages of the results of ali sets of threa
consecutive compression-strength tests egual
or exceed the 28 day design compression-
strangth specified; and, no individual
cylinder strength test falls below the
required compression strength by more than
500 nsi. Strength tests of spscimens cured
under field conditions may be reguired by the
Trustee Representative teo check the adeguacy
of curing and gprotecting of the concrete
placed. Specimens shall bke molded by the
field guaiity-control laboratory at the sane
time and from the csame sanples as the
laborateory-cured specimens.,

Faulty Concrete: Failure to meet any of the
specified conditions constitutes faulty concrete.
Unless otherwise directed by the Design Engineer,
faulty concrete shall be removed and replaced with
concrete as specified, at no expense to the
Trustee. ;

Additional Testing: If permitted by the Trustee
Representative, additional testing shall ba
subject to the approval of the Trustee
Representative and the Design Engineer and at no
expense to the Trustee. Load test, 1f permitted
by the Trustee Representative and the Design
Engineer shall be conducted in accerdance with +the
loading criteria as regquired by the design of the
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3.20

May 1995

structure, as determined by the Trustee
Representative.

{¢) Neither +he results of laboratory verification
tests nor any provisicen in the Contract Documents
shall relieve the Contractor of the obligstion to
furnish conzrete o©f the c¢lass and strength
gpecified.

Nor-Shrink Grout

21l column base plates, eguipment bases and other
locationz noted on the structural Drawings shall be
grouted with <tThe specified non- shrink, non-metallic
grout.

EHD CF SBECTION
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ATUACHMENT A

cf the Site Monitoring Plan (ISRT-PDI-233), which
Agencies as part of the Pre-Design
packages

Voluvne 2
was submitted to ths
Investigation, is 3included in the Bid Dooument

provided to the short-listed Contractors.



ATTACHMENT B

ODOR CONTROL PLAN



ODOR_CONTROL PTAN

1.0 INTRODUCTION
The release of odors at the Industri-Plex Site has

historically been a source of disturbance and concern to the
local community. buring the 1%70's, Site development
produced odors which were released into the surrounding
neighborhoods and resulted in numerous complaints. The
"rotten egg" odor, characteristic of hydrogen sulfide, is
produced by the anaerobic decomposition of organic wastes,
in this case animal hide residues produced from former glue
manufacturing activities on the Site. Hide residues are
known to be located in four discrete areas on=Site known as
the East, West, Socuth and East-Central Hide Piles. Hide
residues have also been encountered in subsurface
investigations in other areas of the Site as identified on
Sheets 11-2(A~D) of the design plans.

Dne of the primary objectives of the remedial design and
remediation activities at the Site 1is to minimize the
release of obnoxious odors. The final design achieves this
objective by construction of an impermeable cover, gas
collection and treatment system for the East Hide Pile. The
remedial design aveids, to the extent practical, excavation
in areas of known hide residue. However, completely
avoiding the disturbance and uncovering of =oils containing
hide residues during remedial activities is not possible.
This plan outlines the procedures that will be taken to
minimize the potential for release of obnoxious odors, the
measures to be taken to mitigate any odor release, and a
public information program that will be implemented prior to
and during Site remedial activities,

Page 1 of 8
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2.0 POTENTIAL ODOR SOURCES

During the period from akout 1934 to 1969, the Site was used
by several companies to manufacture glue. The glue
manufacturing process extracted proteins from animal hides
and raw materials and waste resulting from the process was
buried mostly in the southern portion of the Site,
Subsequently, the hide residue deposits were partially moved
during Site development activities in the 1970°%s. Today,
the hide residue deposits are largely found in four discrete
locations known as the East, West, South and East-Central
Hide Piles. Additional subsurface investigations have
revealed hide residues in other areas of the Site as
identified on Sheets 11-2{A-D).

Remedial activities which involve disturbances (i.e.,
excavations) in Xnown areas of hide residues have the
greatest potential for the release of odors. When such
activities are required as part of the remedial design, they
are to be conducted during the spring and fall when outdoor
activities in the surrocunding neighborhoods are low.
Specifically, remedial work is not permitted to occur during
the months of June, July and August at the following

locations:
1. New Boston Street Drainway adjacent to Wetland §&;
2. Wetland 2A between the East and East-Central Hide

Piles; and

3. Excavation of the utility corridor adjacent to the
East-Central Hide Pile.

Odor control measures are also mandatory during grading on
the hide piles as described below.

Page 2 of ©
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3.0 HMANDATORY CDOR CONTROL

Mancatcory odor control measures shall ke utilized in

potentially odorous situations. Odor control measures shall
follow  the regquirements of Section 01563 of the
Specifications which include the use of a soll cover or a
foam agent. The soil cover should be placed at a2 nominal 6~
inch thickness over exposed areas containing hide residues
or other so0ils releasing odors. Odor contrel £ecam shall
consist of Rusmar AC-900, or &an approved equal, applied in
accordance with the manufacturerts recommendations for odor
control. The odor control media shall be placed over the
disturbed area and shall be maintained until the final cover
has heen placed.

In the areas listed above (i.e., those with a high potential
to produce odors), odor control shall be implemented during
all construction irrespective of whether odors are detected.
In addition, construction technigques should ke utilized that
minimize odor emissions. The Trustee Representative must be
noctified by the Contractor at least one month before work is
schaduled to start in such an area. Construction activities
in areas where the presence of hide residues is known must
be planned well 1in advance to expedite execution of the
work. A sufficient number of trucks, eguipment and laber
must be available to complete the work in the shortest
practical time consistent with attaining the necessary
guality of work. cder control equipment must be at the
working face during the entire time work is being performed
and the odor control media applied as fregquently as
possible.

All truck leoads of odorous soils must be covered with odor
control media and a tarp during hauling. Where odorous
soils are being used as fill, construction technigues and

odor control measures should follow the same guidelines as

Page 3 of 9
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those described above. Any relocation of odorous materials
must be accomplished between 9 a.m. and 4 p.m. At the end
of each workday the entire surface of any excavation or fill
invelving odorous materials must be covered withranaodcr

control medium.
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4.0 ODORCMONITORING T

A Site Monitoring Plan shall be instituted as part of the
renedy and iz  included in  Section 01565 of  the
- Zpecifications. The monitoring plan is designed, in part,
te moniter ambient air quality during remedial acotivities.
The alir monitoring plan raquires sampling for total reduced
sulfer (TRS) compounds, suspended particulate matter as
total suspended particulate (TSP} and inhalable particulate
(PM3p) as well as heavy metals (arsenic, lead and chromium)
in TSP at fence-line locations identified in the Site
Monitoring Plan (Attachment A).

Odor monitoring will be conducted at seven fixed locations
around the Site. The monitoring will be performed using a
portakle reduced sulfur analyzer. At no time may <the
concentration of total reduced sulfur compounds in air at
the perimeter of the site exceed 47 parts per billion. &n
initial sampling frequency of once per day for nine days
will be used to generate a statistical data base at the
beginning of the remedy. Sampling will then be reduced to
once every six days for the remainder of the remnedy.
Detailed sampling procedures and analyses are included in

the Site Monitoring Plan.

In addition to monitoring for cdors alcong the perimeters of
the 8Site, monitoring =shall also ke conducted at active
working areas in accordance with Section 015583 of the
Specifications. At work areas on the Site the air monitoring
standard will be set by the Contractor's Health and Safaty
Offizer based on health concerns. Monitoring personnel at
the working areas shall provide input to the excavation

crews as guickly as possible.

The requirements for monitoring ambient air at the Site
boundary or at active working arveas is in addition to
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monitoring requirements for construction personnel which
will be specified _in the Contractor's Site Healthr & -Safety
Plan.. Preparation of the Site Health & Safety Plan- is
reguired by the. Contractor and must be approved by the
‘Agencies  in- accordance with  Section  0i1884- eof - the
Specifications.
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5.C DDOR CONTROL CONTINGENCIES = . - - :
odor control contingency steps may be reguired if the air

monitoring program indicates ihat -oder - levels -are being
.gwceeded during Site activities and odors have noi. been
;mibig@ﬁeg"aﬁ'part of the Mandatory Gdor Control procedure.

w - - e . o

- Contingsney procedures may includs such steps as the usse of

~:additional: -odor control agents and reducing the size of the

~working, face. Thicker and more freguent application .of the
~odor contrel agent or utilizing a different media may. he
- attempted. The size of the working area may be reduced to
decreazse the exXposure time of & particular area and fake
odor control procedures more efficient. If codors vpersist,
the areza should be coversd: and work temporarily ceased.
Further attempts to continue. work in the area should be
postroned until better weather corditions or alternate odor
control agents are availakle. -

If hide residues and odor emissicns are encountersd during
excavation in an area noet expacted to contain animal hide
wastes, and no provisions for cdor control had been nade,
the operation mnust be stuppéd and the odors abated
immediately, or the excavated matarial must be backfilled
immediately and the area temporarily covered with olean
soil. The Trustee Representative must be immediately
informed of the incident. The work may-only be resumed
after all odor control measures ave implemented.
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6.0 PUBLIC INFORMATION PROERAM F

wap, “ A e e e L

6.1 “Pre-=Construction Inférmation A SR

Prior td  commeEndemarit oF: remedial activivties, i puklic
Fnformation: program -8hall “be initiated. The- program’ will
first consist of consulting with local government officials
oand  leaderst of cibizers giroups. The consultdtish précess
©will ¢ focus  aqni- déscri¥ing “the Site conditions,  future
woremedial activitiesyupdtential problems and o@or cuntrol
<0 measureasz -deseribed-abever " Input and suggestions will bhe

-7 swliditated oduring. thesloconsultation for  medlisds T to
+ A:dissemimate information ¥o the general public. SRR R
Eoo et g ‘ SRR ’

:Press releases will be utilizad:to inform the public of site
activities. Such . relgases’ will explain when remedial
activities will start and the types of activities that wilil
be ongcing. Press releases will also inform the public as
to where additional deatailed information can be ohtained.

“ Sources may include:

w0 : : Domoneie sl
. 1. A public meeting, in. each of the surrounding
' municipalities,

CeTh o 2. Iinformational brochure,

3. Informational telephone number.

“asme2 Infeormation During Cofistruction

During congtruction linez ™ 'of communication will  be
maintained between ISRT and the local community. An open
dialogue may continue through the combinad use of press
releases, an informaticnal telephone number, and z "hot

line® number.

The press relsases will notlfy the public regarding the
construction progress and upconing remedial activities. The
informational telephecne number with a recorded message will
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rcmeﬁla’iu &ﬁ‘i’i‘?lﬁ;ﬁs to b# pe?formeﬁ
week. B ow ;ot line" number will de ‘if

_-nqulrj_es to ISRT and will be, ma

d&r*ng congtruction - ir“&fﬁ@w

' p‘étié'n*;la;.,; to produce odors.
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