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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): 

x	 Relevant portions of the Final 100% Design Report (Appendix A); 

x	 The submittal log (Appendix B); 

x	 Modifications of specifications and plans (Appendix C); 

x	 Results of Site air and surface water monitoring (Appendix D); 

x	 Decommissioning of wells, piezometers, gas vents, and unidentified wells (UIDs) 

(Appendix E); 

x	 Results of soil conformance and in-place material testing during the Remedial Action 

(Appendix F, G); 

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

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

x 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: 

x	 Rust Environment and Infrastructure, formerly SEC Donohue Inc., of Burlington, 

Massachusetts provided engineering support; 

x	 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; 

x	 Eastmont Environmental Inc. of Walpole, Massachusetts conducted perimeter air 

monitoring; 

x	 Beattie Enterprises of Lancaster, New Hampshire assisted with clearing and grubbing 

the Site; 

x	 Midway Paving of Chelmsford, MA or its subcontractors performed paving work for 

the Site during 1992-1995; 

x	 HMM Associates, Inc. (HMM) of Concord, MA performed surface water monitoring 

services; 
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x Toxikon Laboratories, of Woburn, Massachusetts, and 21st Century Environmental 

Inc. of Bridgeport, New Jersey, assisted the Contractor with water and soil analytical 

testing; and, 

x 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 [i.e., 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: 

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

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

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

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

1993) 

x 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: 

x PM10 particulates were to be limited to an annual average of less than 150 
3

micrograms per cubic meter (µg/m ) at Site monitoring points; and 

3x Respirable dust concentrations were limited to 90 µg/m at Site monitoring points 
3

and 5,000 µg/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 

3 3 3
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: 

x	 AWQC chronic concentration for arsenic = 0.190 milligrams per liter (mg/L) 

x	 AWQC chronic concentration for chromium = 0.210 mg/L 

x	 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: 

x	 Each 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. 

ROUX ASSOCIATES, INC. 17	 IPS119401M06.130/R.Rev2 



x 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 (d50 = 6-inch and d50 = 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 (oz), 10-oz 

and 16-oz geotextile, Polyfelt Americas Inc. provided 6-oz and 16-oz geotextile and Synthetic 

Industries provided 16-oz 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-oz 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-oz 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 ½-inch in diameter were manually removed prior to placing geosynthetics.  After 

geosynthetics were placed, filling was performed to reach final elevations. 

A 6-oz 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: 

ROUX ASSOCIATES, INC. 27 IPS119401M06.130/R.Rev2 



x� Endemic to Central Massachusetts; 


x� Tolerant of full sun and water levels; 


x� Easily established, with fibrous root systems rather than tap roots; and 


x� 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: 

x DSCR-001 x DSCR-027 

x DSCR-002 x DSCR-030 

x DSCR-003 x DSCR-056 

x DSCR-023 x 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: 

x	 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. 

x	 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: 

x VR-058 x VR-085


x VR-067 x 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: 

x	 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: 

x Verifying the submitted method and equipment to seal the well; 

x Verifying the well depth and depth drilled; 

x Verifying the diameter of overdrill; 

x Verifying the grout mix and volume used; and 

x 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 I.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 I.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: 

x Observing the material dimensions and condition; 

x Confirming the joint connections; and 

x 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: 

x Sheet C-19: Specific Property Location; 

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

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

x Sheet C-22: Cover Types and Transitions; 

x 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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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
9 a *@5 REGION I am: ONE CONGRESS STREET SUITE 1 100 
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September 30,2008 

City of Woburn 
(property owner of Lot 5-C Commerce Way, Wobum, 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 City of Woburn: 

Please find attached the property-specific fmal Cover Certification Report (CCR) for the City of 
Woburn's property located at Lot 5-C Commerce Way, Wobum, 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 Commonwealth of Massachusetts 
v. Stauffer Chemical Company et al., Civil Action No. 89-0196-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 illustrate the location of various land classifications designated 
on the property (i.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 u se l l  
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 is 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 Woburn'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 elects 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. EPAexpects 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 Wobum 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 (e.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. 

Sincerely, ,-7 

Yoseph F. LeMay, P.E. 
Remedial Project Manager 
Office Site Remediation and Restoration 

cc: 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 Creen, Woburn (letter) 
Mark Reich, Kopelman & Paige (letter) 
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SECTION 00200

REQUIRED INFORMATION

organization of Proposal

The information in contractorts proposal shall be presented
in the same order and sequence as is set forth in this
request, and in a clear, concise manner.

All contractors must verifv that they have accented the
recruire:mentsr schedules! and pena 1ties of the attached
Consent Decree, and attachments to the Consent Decree, as
part of their responsibilities and costs, and as an integral
part of this bid request.

All contractors must verify they have visited and insppcted
the Site and are familiar with current Site conditions. All
contractors must verify that they were given the opportunity
to examine samples of Industri-Plex site waste material;
available at the Industri-Plex Site, Woburn, Massachusetts.

The Contractor shall guarantee that his work, eguipment,
personnel, etc. meet requirements of the Record of Decision,
Consent Decree, Scope of Work, and Schedules and Work Plans
developed in accordance with these documents. Contractor
shall reimburse the Industri-Plex Site Remedial Trust for
fines or stipulated penalties, if any, that are imposed as a
result of the Contractor's work or performance.

General

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

o Provide an outline of Remedial Action Work Plan which
shall outline those elements required by the Consent
Decree and. the Contractor's Erosion and Sedimentation
Control Plan.

00200-1
May 1995
DOI \project\933-6142 \wrespecs\secOO200 .doc



Waste Excavation and staging

o Provide preliminary plan drawing to scale showing
equipment and facilities layout.

o Describe plans for preparing and securing the site for
occupancy.

o Oeser ibe plans for decontamination (if necessary)
site debris and rubble (foundations, trash, etc.)
on-Site or off-Site transport/disposal of same.

of
and

o Describe plans for excavating and transporting surface
contamination.

o Describe proposed methods for control of odor.

o Describe plans for moving material across the site in a
manner that will not cause traffic tie-ups and will
comply with all government safety requirements.

o Describe plans for removal
contamination, if any.

and staging of off-site

o Describe plans for work performance during inclement
weather including excavation activities.

o Describe plans to prevent spread of contaminants during
high winds, heavy rainfall, floods t and other
occurrences. Also discuss strategy for protection of
site facilities from storm damage.

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

o Prepare outline or conceptual plan for overall soil
erosion control measures.

Waste Water COllection, Treatment & Disposal

o Describe plans and facilities for collecting I. storing
and treating rain and contaminated water during both
construction and normal operations.
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o Describe plans for collecting, storing and treating of
contaminated groundwater.

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

wetlands Remediation

o Describe the methods,
handling and control
inclement weather.

equipment,
methods

logistics of waste
during periods of

site Closure

o Describe plans for
impermeable covers.

installing the permeable and

Industrial Hygiene and Laboratory

o Describe plans
requirements,
decontamination
site facilities

for handling
i.e., level

of worker clothing
provided, etc.

industrial hygiene
of protection,

and equipment, on-

o Identify the maj or laboratory equipment contained in
the on-site laboratory and its capabilities. Provide
copies of laboratory certifications, as appropriate.

o Describe any off-Site analyses to be performed and
identify the laboratory and its capabilities. Provide
copies of laboratory certifications, as appropriate.

o Discuss relationship of analyt~cal program
operation and management strategy, i.e.
analytical controls, sample turn around time,

to Site
critical

etc.

o Provide written certification that the proposed
laboratory can achieve detection limits required for
the specific compounds and ions identified in the site
Monitoring Plan.
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staffing

o Describe site staffing requirements (civil, operations,
maintenance, laboratory, security, supervision) .
Describe operating staff level per shift.

o Describe
warehouse,
monitoring,
elements at

site operating strategy for receiving
record keeping, health and safety

fire protection and other infrastructure
a well managed site.

o Provide a Project Organization Plan describing the
management and coordination aspects of the project,
including a description of chain of command, lines of
responsibility and authority, paint of contact for the
Trust field and administrative representatives, and
person(s) who have authority to submit and certify shop
drawings for the contractor.

Cost Information

o Provide cost data/bases in the format described in the
attached BID FORMAT section.

Schedule

o In accordance with schedule requirements of Consent
Decree, provide a tentative milestone schedule for
procurement, construction, start-up operation, and site
closure.

other Information

o submit a graphic and tabular proj ection of cash flow
(i.e. your invoices to the Industri-Plex site Remedial
Trust) vs. time, and milestone.

Bidder Data

o Provide th~ following:

Corporate name and address.

Mailing address and name of one person, respective
position and telephone number to contact as

00200-4
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representative of the Bidder. Include telex and
facsimile transfer numbers, if available.

Bidder shall describe what form of entity it is
(i.e. corporation, partnership, joint venture,
sale owner, other) and shall list all partners,
joint venturers.

state and date of incorporation.

corporate organization chart.

o Provide current lO-K report and
fiscal quarters as filed with
Exchange Commission.

1.0-Q report for
the securities

last
and

o Identify all subcontractorsr describe
relationship to the bidder and describe which
of the work would be subcontracted.
qualification data for the subcontractors if
not been provided earlier.

their
portions

Include
such has

o Provide organization chart
subcontractor relationship.

for the Contractor)

o Provide certification that contractor is licensed to
perform work in the state of Massachusetts.

o Provide a disclosure of any and all environmental or
safety violations and/or convictions within the past
five years up to the presentations of the Bid
Documents.

END OF SECTION

..._ .... ,
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INDUSTRI-PLEX REMEDIAL TRUST
WOBURN,MASSACHUSETTS

BID FORM

I:.:.:.·····::.·· •.... 1 .•.• : :........ .'
.••...•.•.;.j ...•••:,''•••..•..>/: ••.; ..:,:.:., ..', . """'d£I

~_~_-1Rem..?..bIILZatio,,"_~9_9-,-5 ~" ~I ~.-----1 j I
A-2 l:::iel,l SurveY!l10 I I I E
A-4 -T:-~~-- " I'" ,~>----

~ __ i!:!~ClClJJ~lec~t~_~Demer.l .1 . I

r A--5 I!n5ucanceiS and Allowances . ! -----.--4
~-~D"com .':Demo structures 00 sheet 1,-5 • I -r-----

~.~-i'~t "CoV~f on AU~nlic Av8._ Ansae prop, I I! i
8--5 -~~I cover on GBn~lani property I I I I

i--~_-_B_:?~o_n_6_1._C_(N_e_r ~~ ~Iod",er Realty Trust prop I I =j------..--...-
1--__ 8-7 !CO:;5L cover on Atiantic Ave, 1rust pmp,! j

ICon.! GoverGnWinter Hill Store HouSB: i
B-8 iDroperty I r-

'rc;;;;:. CCNC, DO The Boyd Corporation II " ---------1
8·9 IprDOOriy . [.

B-17 IU,:."n::61:':.-'-co-ve-'-Dn-M-a-T-A-R-,P-.-R-IP-rt-t-D-rw-a-y--+--------+-------+---------+--------...j:i ----------1
IR~mm.:;, "rea6 al ctam-'-a'-O-'-ed-'-'-o"r''''b-'-rD-'-k-'-B-n=--+-----.~

~-20 I~.av~~._ar.d renlace lAW Section 02575 '

C-1 Drilling ConlrdctDr

---C-1 0 l~iYPat W€li..lc==-=ct:c:loc:n~--~~--1--~---~-_T----~~--+----~~-,c--~~~ + I
C-15 IGrol1tioQ 2-lncn 0 wells

~-C-=16IO\Ierdriliing and grouting 2-lOcn 0 wellS
~.~~.. ..-"-"--'-'==-'-'---=--~---t---~----j-~------t_-------+--------f-·---~--

E-1 1 Site Preparation for Wetlands 3A .

.

1 '""'.caval8 existing "nil ,,"Ihin watermain
__ E-2 jeasemenl (Weiland 3A)

ILoNer exisltino 12-mch DIP watermain at
I Wetland 3A crossing.
I Ccnstrust Cap In Wetland 1C and 1C
i Enhancement Area~~;:;;:;:::-;:;;;-;;;::::;:-;c:-----j-----T-----j-------r-----+------1

~~-----+~----~-t-------+------_--I

E-3

I
I

I
i
1

I
I

E-5
I

I
I

I

G-2

G-3
G-4
G-5
G-6

G-7

G-8

G-9
H-2
H-3
H-4
H-6

I H-ll
H-9

1

!' H-11
'O"'r" H-12

H-14
1-3

F-7

I

F-ll
G-1 :Site Preparation I

I Ccnstruct np-rap laned drainage channels, II

I induding excavation, geos,1netlcs
SUpply & place rip·rap slope protection and toe I

of s~ope protecUon i
,Construct gabion f10talninQ walls. I

I
!Revegetale hiOe oilElS.

JConstrucl pa';c",,:-o:;-'a:-:c':c-:-:ess=-:r=oa:-d:;-S~D=n::-;-;w-::e::s;-tH~id=e----tll'--------t--------+--------+--------f----------l
Pile.

I Fumls h & install security renGe& g ravelroad I
,a' ConsDildatiDn Area. (Sh",,[ 11-22) :

I

I
i

I I
i
i

I
i
!
I

: i
I

!

I
I
I

i !
IHau I. paioe and compact !lH to natien slopes I
IF 6 I permeable Dover including subgrade !

i preparation I
[Fumish and Instal! Rep Cuiverts

I Construct RIp-Rap Lined Drainage Channel

I Rip-Rap Protection at Toe or SIDpe

Gas COllection System

IGas TreatmentPlant

ConstructGrave!AcceS$ Road ,

iSupply and instaH Heet high galv. sleei chain !
link fence. I
Revegelate all disturbed areas I
East Hide PHe Impermeable Cover I
Construct cap in ohanneie



INDUSTR!-PLEX REMEDIAL TRUST
WOBURN1MASSACHUSETTS

BID FORM

Construct Created Weiland outlet. Includes
14 supply & installallon 3\,.lncl1 RCP.

Supply, piace & compact clean olf-site fill & 4-
Inch layer 01 orr-site topsoil for Created

1-5 Wellands Berm.
Construct Revitalization Areas alon~

Iremedlated stream and channel banks p<Jr
/-7 ISheet 14-7.

Excavate Created Wetland to cover subgrade
I-S elevations.

Excavate drainage channels In Atlantic Ave.

1-10 Dralnway, and West.:::8~ra:::n:::::ch~of~A:::be:.:::.!.~o~n:::ao.:R.::lve=r'"f'-------+-------i-------+--------If.--------l
1-12 Construct cap In Creeted Wetlands
K-1 Site Preparation Undeveloped Areas

K-4 Revegetate Cover~ea
Haul, piace and comp:':a:::ct-;-;;m:-:Ibe:-;"low:--c~OYe~r:---+-------f--------+-------1-------+-------l

K..s subgrade.
K-6 construct permeable cover

TOTALS
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PfRT] - GENElLAL

Sheet No.
5-1
*5-2
5-3A
5-3B
5-3C
5-3D
5-4
5-5
5-6
*5-7
*.5-8
9-1
11-1 (A-D)
11-2 (A-D)
11-3 (A-D)
11-4
11-5
*11-6
11-7 (A-D)
11-8
11-9
11-10
11-11
11-12
11-13
11-14
11-15
11-16
11-17
11-18
11-19
*1l-20
11-21
11-22
11-23
11-24
*1l-2.4A
11-25
11-26
12-1
12-2
12-3
12-4
12-5
12-6
12-7
12-8

SECTION 00800

LIST OF DRAVlINGS

Title
Industri-Plex Site Landovmers
E)jsting Development
Existing Utilities
Existing Utilities
ExislL.'lg Utilities
Existing Utilities
Abandoned Facilities Above Grade
Abandoned Facilities Beiow Grade
Wetlands
Geotechnical Investigation PDI Tasks 5-2 and 5-4
Geotechnical Cross Sections (Existing) East and West Hide Piles
Recharge Basin
Existing Topography
E:A.1:entof }'usenic, Lead, And Chromium At Or Above Action Levels
Cover Types
Cover Equivalents
Structure Decommissioning Plan
Monitoring Well Decommissioning Plan
Cover Grading Plan
Permeable Cover South Hide Pile Cross-Sections
Permeable Cover East-Central Hide Pile Cross-Sections
Permeable Cover East-Central Hide Pile Cross-Sections
Permeable Cover East-Central Hide Pile Cross-Sections
Permeable Cover West Hide Pile Cross-Sections
Permeable Cover West Hide Pile Cross-Sections
Profile N-N'
Profile 0-0'
Profile P-P'
Profile Q-Q'
Profile R-R'
Profile S-S'
Utility Corridor Profile
Surface Water Dniinage Plan
Consolidation i\Tea Closure Plan
Permeable Cover Details
Permeable Cover Details
Permeable Cover Details
Permeable Cover Details
Permeable Cover Details
East Hide Pile Impermeable Cover Plan
Impermeable Cover East Hide Pile Cross Sections
Impermeable Cover East Hide Pile Cross Sections
Impermeable Cover East Hide Pile Cross Sections
Impermeable Cover East Hide Pile Drainage Channel Profile
Impermeable Cover East Hide Pile Drainage Channel Profile
Impermeable Cover East Hide Pile Details
Impermeable Cover East Hide Pile Details
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*16-3

Title
Impenneable Cover East Hide Pile Details
Stream and Wetland Sediments Remediation
Stream Sediment Remediation Details
Stream Secliment Remediation Details
Wetland Sediments Remediation Details
Storm water Management Details
Storm water Management Details
Stormwater Management Details
Site Plan for PX Realty
Miscellaneous Details for PX Realty
Miscellaneous Details for PX Realty
Site Plan for Dagata
Miscellaneous Details
Details for Underground Storage System
Site Plan for Pebco Company
Storm Water Management Details
Miscellaneous Details
Wetland 1C Revitalization - Plan View
Wetland 1C Revitalization - Cross-Sections
Wetland 1C Revitalization - Cross-Sections
Compensatory Wetlands Plan View
Compensat01y Wetlands Cross Sections
Wetland 3A Restoration Plan View and Cross Section
Standard Stream Bank Revitalization
East Hide Pile Gas Collection System Piping Plan
Gas Collection Piping Details
Gas Line Location Plan
East Hide Pile Gas Treatment System Process and Instrumentation
Diagram Legend I
East Hide Pile Gas Treatment System Process and Instrumentation
Diagram Legend II
East Hide Pile Gas Treatment System Process and Instnunentation
Diagram
East Hide Pile Gas Treatment System Plan, Section and Detail
East fIide Pile Gas Treatment System Electrical
East Hide Pile Gas Treatment System Structural Foundation Plan,
Section and Detail

Sheet No.
12~9
13-1
13-2
13-3
13A
13-5

>I< 13-6
* 13-7
*13-8
*13-9
*13-10
*13-11
* 13-12
* 13-13
*13-14
* 13-15
* 13-16
14-1
14-2
14-3
14-4
14-5
14-6

. *14-7
*15-1
*15-2
*15-3
* 16-1

*16-4
*16-5
*16-6

* Signifies drawings are not part of this work to complete.
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May 1995
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SECTION 01010

SUMViliRY OF REMEDIAL WORK

1.01 SCOPE OF WORK

a. Remediation of the Industri-Plex 8ite shall be
performed in accordance with the requirements of the
Consent Decree and all applicable federal, state and
local laws and regulations. Previous studies at the
Site are listed in Part 1.04 of this section. These
and additional pertinent site documents are
available for review at the Trust I s site office as
discussed herein (see paragraph 1.04 of this
Section) .

b. Drawings are listed in Technical specification
section 00800. This project represents the
continuation of remediation activities undertaken by
the Trust. The drawings are coded to represent
areas where remediation is complete.

1.02 CONSTRUCTION SCHEDULE &~D CONTP~ACT TIME
The required construction schedule is January
to December 31, 1995. The actual length
Contract time shall be defined in the Contract
the Bidder's proposed construction schedule as
by the Trustee Representative. That Contract
must indicate completion within the required
Time.

l! 1995
of the

based on
approved
schedule
Contract

1.03 WORK PERFOR~ED UNDER SEPARP"TE CONTRACTS
The Trust may issue concurrent and independent
contracts to others to perform Quality Assurance
testing, to perform perimeter monitoring for odors and
air pollutants, to check as-built lines and gradesr to
provide and install vegetation of wetland areas, and
for other work as may be deemed necessary by the Trust.
The Contractor shall coordinate their efforts with the
other contractors, allow for mutual access to the work
areas, andprotect-in-place any work in progress. The
Contractor shall consider these concurrent acti vi ties
when preparing their Bid and no claims for additional
compensation will be honored as a result of an
inability to coordinate or communicate with the other
contractors! or delays caused to the Contractor by
other contractors.
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1.04 PREVIOUS REPORTS AND STUDIES
The following reports and studies will be made
available for inspection by the prospective Bidders at
the Trust offices in Woburn, MA:

Ecology and Environment Inc., 1980: Monitoring of Metal
content in Airborne Particulate, Field Investigations
of Uncontrolled Hazardous Waste Sites, FIT Project,
Task Report to the Environmental Protection Agency,
Contract No. 68-01-6056, May 13,1980.

Ecology and Environment Inc., 1981: Amendment to the North
Woburn, Massachusetts Monitoring of Metal Content in
Airborne Particulate, Field Investigations of
Uncontrolled Hazardous Waste Sites, FIT project, Task
Report to the Environmental Protection Agency, Contract
No. 68-01-6056, May 13,1981.

Golder Associates Inc., 1992, 100% Design Report, Part I(
Industri-Plex site, Woburn, Massachusetts, April 1992,
inclUding Addenda 1,2, and 3.

Golder Associates Inc. 1990a. Preliminary Design Work
Plan, Industri-Plex Site, Woburn, MA, July.

Golder Associates
(30% Design) r

Inc. 1990b. Preliminary Design Report
Industri-Plex siter Woburnr MAl January.

Golder Associates Inc. ~991a. Preliminary Design
Supplement Report, (30% Design) Response to Comments
(2 Volumes), Industri-Plex site, Woburn, MA , February.

Golder Associates Inc., 1991b Preliminary Design Supplement
ReDort, (2 Volumes), Industri-Plex Site, Woburn, MA
February.

Golder Associates Inc., 1991c. 60% Design Report, (9
volumes), Industri-Plex Site, Woburn, MA, April.

Golder Associates Inc., 1991d. 60% Design Report Responses
to Comments. Industri-Plex siter Woburn, MA , JUly.

Golder Associates lnc., 199~e. 95% Design Report, (6
Volumes), Industri-Plex Site, Woburnr MA, August.

Golder Associates Inc., 1991f. 95% Design Report Response
to Comments, Industri-Plex Site, Woburn, MA, November.

Golder Associates Inc'r 1991g. 100% Design Report. Part I,
(8 Volumes), Industri-Plex site, Woburn, MA, December.

Golder Associates, 1991, Aquifer Pumping Test, Industri-Plex
Site, Woburn, Massachusettsr January 1991.

O~010-2
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Golder Associates
Investigation I

Final Report ,
1991.

Inc., 1991, ISRT-PDI-35[ Pre-Desian
Task A-1 , Baseline Air Survey, Interim
Industri-Plex site, Woburn, VillI May,

Golder l\ssociates Inc. , 1991[ ISRT-PDI-33 [ Pre-Design
Investiqat~on, site Monitoring Plan, Interim Final
Renort, Industri-Plex site, Woburn, MA, April, 1991~

Golder Associates
InvestiGation,

Inc. ,
Task

1991[ ISRT-PDI-32[ Pre-Design
GW-3, Groundwater Treatabi.lity,

Inter im Final Report, Industri-Plex SiTe, Woburn, VL~,
April, 1991.

Golder Associates
Investicration,
Interim Final
April, 1991.

Inc. , 1991, ISRT-PDI-31, Pre-Des'; gn
Task SW-2, Surface Water Tre::'ltability,

Report, Industri-Plex Site, Woburn, MA,

Golder 1'.ssociates Inc., 1991, ISRT-PDI-30, Pre-Design
Investigation, Analytical Laboratory Reports, Industri-
Plex site, Woburn, MA, Aprilr 1991.

April, 1991.

Golder Associates Inc.[ 1991,
Report, Industri-Plex Site,

ISRT-DESIGN-6,
Woburn , MA,

60% Design
(9 Volumes) r

Golder Associates Inc., 19911 ISRT-PDI-29[ Pre-Design
Invest igat ion r Task SW-2, Surface Water Treatabili tv,
Interim Report, Industri -Plex site [ Woburn [ M...l\[
February, 1991.

Golder Associates Inc., 1991, ISRT-PDI-36, Supplemental pre-
Design Investigation of the Arsenic pit and Chromium
Laaoons/ Industri-Plex Site, Woburn/ MAl July 1991.

Golder l>.ssociates
Investigation,

Inc. ,
Task

1991, ISRT-PDI-26, Pre-Design
GW-3, Groundwater Treatabilitv,

Interim Report No.3, Industri-Plex site , Woburn , ¥...A,
January [ 1991.

Golder Associates Inc., 1991/ ISRT-PDI-25[ Pre-Design
Investigation, Task 8-1, Extent of Hazardous Substances
in soils, Supplemental Report, Industri-Plex Siter
Woburn, MA, January, 1991.

Golder Associates Inc. [ 1991, ISRT-PDI-24, Pre-Design
Investigation r Task GW-l r Plume Delineation, Interim
Final Report, Industri-Plex site, Woburn, MA, (2
Volumes), January, 1991.

Golder Associates Inc. , 1990 I ISRT-PDI-20A, Pre-Desion
Investigation, Task GW-3, Groundwater Treatabilitv,

MA, November, 1990.
SUpp1 ementary Work Plan , Industri-Plex site , Woburn,
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Golder Associates Inc., 1990, ISRT-PDI-19, Pre-Design
Investigation, Task A-2, Gas Treatabilitv, Interim
Final Reoort, Industri-Plex Site, Woburn, K~, October,
1990.

Golder Associates
Investigation,

Inc. ,
Task

1990, ISRT-PDI-18, Pre-Design
GW-3, Groundwater Treatability,

Inter im Report No.2, Industri-Plex Site, Woburn t Ma I

october, 1990.
Golder Associates Inc., 1990, ISRT-DESIGN-3, Preliminary

Design Report (30% Design), Industri-Plex Site, Woburn,
MA, October, 1990.

Golder Associates Inc. , 1990, ISRT-PDI-17, Pre-Des ign
Investigation, Task S-4, Foundation Data, Interim Final
Report, Industri-Plex Site, Woburn, MA, September,
1990.

Golder Associates Ine. , 1990, ISRT-PDI-16, Pre-Design
Investigation, Task SW-l, Extent of Hazardous
Substances in Wetlands and Surface Water Sediments,
Interim Final Report, Industri-Plex Site, Woburn, MA,
(2 Volumes) September, 1990.

Golder Associates Inc. ,
Investigation, Task
Interim Final Report,

1990, ISRT-PDI-15, Pre-Design
S-2, Stability of Hide Piles,

Industri-Plex site, Woburn, MA,
September, 1990.

Golder Associates Inc. , 1990, ISRT-PDI-14, Pre-Design
Investigation, Task S-1, Extent of Hazardous Substances
in Soils, Interim Final Report, Industri-Plex Site,
Woburn, MA, (2 Volumes) September, 1990.

Golder Associates Inc., 1990, ISRT-PDI-13, Pre-Design
Investigation, Task B-3, IdentifY Sources of Cap
Materials, Interim Final Report, Industri-Plex site,
Woburn, MA, September, 1990.

Golder Associates Inc. , 1990, ISRT-PDI-11, Pre-Design
Investigation, Task SW-l, Extent of Hazardous
Substances in wetlands and Surface Water Sediments,
Interim Report, Industri-Plex site, Woburn, MA,
September 1990.

Golder Associates Inc. , 1990, ISRT-PDI-10, Pre-Design
Investigation, Task GW-l r Plume Delineation, Phase I (
Interim Report, Industri-Plex site, Woburn! MA,
September 1990.

Golder Associates Inc., 1990, ISRT-PDI-5, Pre-Design
Investigation, Task S-l, Hazardous Substances in Soils.
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Interim Report ( Industri-Plex site r Woburn, ¥JA, June
1990.

Golder Associates
Investigation,

Inc. ,
Task

1990 f ISRT-PDI-3, Pre-Design
GW-3, Groundwater Treatahili.tv,

Interim Report
June 1990.

Tndustri-Plex sit"", Woburn, MA,

Golder Associates Inc. , 1990, ISRT-PDI-2, Pre-Design
Investiaation, Task S-3, Identify Sources of Cap
Materials, Interim Report, Industri-Plex Site, Woburn,
MP_ , Mar ch 199 0 .

Industri-Plex site Remedial Trust, 1992. Letter from D.M.
Light to Joseph N. DeCola (USEPA) and Jay Naparstek
(MDEP) dated April 3, 1992.

Roux Associates, Inc., and others, 1991, ISRT-GSIP-2, Phase
I Remedial Investigation, Ground-WaterISurface-Water
Investigation Plan, Final Report (5 Volumes)l prepared
for the Industri-Plex site Remedial Trustl May, 1991.

stauffer Chemical Company, 1985, Woburn Environmental
stUdies, Phase II Report, Volume 2, Feasibility studv,
April, 1985.

stauffer Chemical Company, 1984,
Studies, Phase II Report,

Woburn Environmental
Volume 1, Remedial

Investigation, August, 1984.

April 1983.

Company, 1983, Woburn Environmental
I Report, Environmental Assessm~nt,

stauffer Chemical
Studies, Phase

U.S. Environmental Protection Agency, (USEPA) f 1989a,
Industri-Plex Site Consent Decree, (Remedial
Design/Action Plan as Appendix I) Civil Action Nos. 89-
D19S-MC and 89-0196-MC, April, 1989.

u. s.

U.S. Environmental Protection Agency, 1986.
Decision, Industri-Plex site, Woburn, K~,

Record of
September.

u.s. Environmental
5ite Consent
April.

U.s. Environmental Protection Agency, 1991a. Letter frOID
Paula Fitzsi~~ons to Warren Smull (ISRT) dated June 27,
1991.
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U.S. Environmental Protection Agency, 1991b. Letter from
Paula Fitzsimmons to Warren Smull (ISRT) dated June 9,
1991.

1.05 BID FORM

This section describes the Scope of Work for each item
shown in the Bid Form. All Work shall be performed in
strict accordance with the contractor's Health and
Safety Plan.
Estimated quantities are provided for use by the
Trustee in comparing bids. Bidder shall evaluate the
estimated quantities and identify any bid items in
which the estimated quantities do not accurately
reflect the remaining work and shall 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
quantities 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 as
altered, increased or decreased. Payment for such
increased or decreased quantity will be made in
accordance with the Contract. No allowance will be
made for any change in anticipated profits nor shall
such changes be considered as waiving or invalidating
any conditions or provisions of the Contract.
Bidder shall estimate costs based on labor staffing and
equipment as required to meet Contract schedule (work
completed by December 31, 1995).
a. Contract Items - Bid Form A

(1) Item No. A-l - Mobilization and Demobilization
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 construction
effort.

Payment at the Contract price shall constitute
full compensation for, but shall not be
limited to mobilizing all labor, materialS,
and equipment necessary to perform the
required work.

01010-6
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(2) Item No. A-2 - pi eld Surveving

The cost for· this item shall include the
direct cost for labor, equipment, and incurred
expenses as appropriate I to perform the field
engineering and surveying required to ensure
the design is being constructed in accordance
with the Drawings and Technical
Specifications.
The cost shall include, at a minimum, the
following work activities.
a. Initial horizontal and vertical control

construction stakeout survey.

b. Ongoing verification of original stakeout
and resetting grade marks and control
points as needed.

c. surveying existing grades
construction grades in all
areas where construction
specific.

and post-
construction
is contour-

d. Preparation of final record drawings by a
licensed Massachusetts surveyor as
described in the Specifications.

e. surveying pre-cover and post-cover grades
in the permeable and impermeable cover
areasl as necessary.

(3) Item No. A-4 - Project Manaoement

The cost for this item shall include labor I

equipment and incurred expenses as
appropriate, to perform the project
management, health and safety monitoring I

construction quality inspection and support I

as needed to ensure the project is constructed
in accordance with the Drawings and Technical
Specifications and to meet the proj ect
deadline of December 31, 1995.

Costs shall include:

a. project Manager;
b. Superintendent;
c. Support Staff;
d. Health and Safety Officer and

Technicians; andl

e. construction Quality Control Inspectors.
f. All scheduling and tracking of equipment,

labor and costs.
g. Certification by a Massachusetts

Registered professional engineer that the
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completed construction complies with the
100% Design Report.

h. Minor field fit engineering.
(4) Item A-5 Insurances and Allowances

This item is not measured for payment. This
item is included in the 4. 7% markup of the
cost of the work. Payment of the 4.7% mark-up
shall be full compensation for work included
in this item.
a. contractor's General Liability Insurancej
and
b. Vehicle Insurances ..

b. Contract Items - Bid Form B
*(1) Bid Item No. B-1 - Decommission/Demolition of

structures
The cost for this item shall include the
direct cost for labor, equipment, , and off-
site transportation and disposal, as
appropriate, to decommission and demolish the
items which have not already been
decoIlll1lissionedjdemolishedidentified on Sheet
11-5 of the Drawings, in accordance with the
Drawings and Technical Specifications..
This item includes existing debris piles
scattered through the undeveloped portions of
the site. Consequently, this item inclUdes
sorting these debris piles, crushing concrete,
and removing, transporting, and disposing of
the debris, in accordance with applicable
regulations. The Contractor shall provide all
supporting documentation for material disposed
off-site.

(2) Bid Item No. B-2

NOT USED

* (3) Bid Item No. B-3
NOT USED

(4) Bid Item No. B-4 - Construct Cover on Atlantic
Avenue Associates Property

The cost for this item shall include the
direct cost for labor, equipment, and
materials to construct the remedy on the
Atlantic Avenue Associates property.

01010-8
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The effort for the Atlantic Avenue l\ssociates
property remedy includes, but is not limited
to clearing, excavating and hauling existing
materials to the ECr~, proo£rolling, placing
and compacting the above grade permeable
cover 1 in accordance with the Drawings and
Technical specifications. For this property,
the above grade permeable cover shall consist
of 6 02. nonwoven geotextile, overlain by a
l2-inch thic}c layer of cover soil and a 4-inch
layer of topsoil and its associated
transitions, and seeding.

(5) Bid Ttem No. B-5 - Construct Cover on Ganqlani
Property

The cost for this item shall include the
direct cost for labor, equipment, and
materials to construct the remedy on the
Ganglani property.

The Ganglani property remedy includes, but is
not limited to clearing, excavating and
haUling existing materials to the ECfIP ,
proofrolling, 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 consist of 6 02. nonwoven geotextile!
overlain by a 12-inch thick layer of cover
soil and a 4-inch layer of topsoil and its
associated transitions, and seeding.

(6) Bid Item No. B-6 - Construct Cover on Nordraer
Realty Trust Property

The cost for this item shall include the
direct cost for labor, equipment, and
materials to construct the remedy on the
Nordraer Realty Trust property.

The effort for the Nordraer Realty Trust
property remedy includes! but is not limited
to clearing, excavating and hauling existing
materials to the ECHP proofrolling, placing
and compacting the at-grade permeable cover In
accordance with the Drawings and Technical
Specif ications. For this property, the at-
grade permeable cover shall consist of 6 02.
nonwoven geotextile, overlain by a l2-inch
thick layer of cover soil and a 4-inch layer
of topsoil and its associated transitions, and
seeding.
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(7) Bid Item No. B-7 - Construct Cover on Atlantic
Avenue Trust Property
The cost for this item shall include the
direct cost for labor, equipment, and
materials to complete the construction of the
remedy on the Atlantic Avenue Trust property.
The effort for the Atlantic Avenue Trust
property remedy inclUdes, but is not limited
to clearing, excavating and haUling existing
materials to the ECHP, proofrolling, 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 consist of 6 oz.
nonwoven geotextile, overlain by a 12-inch
thick layer 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
overlain by a 4-inch thick gravel layer
according to the plans and specifications.

(8) Bid Item No. 8-8 - Construct Cover on Winter
Hill Property

The cost for this item shall include the
direct cost for laborl equipment, and
materials to construct the remedy on the
Winter Hill property.
The effort for the Winter Hill property remedy
includes I but is not limited to clearing,
excavating and haUling existing materials to
the ECHP, proofrolling, placing and compacting
the at-grade permeable cover consisting of 6
oz. nonwoven geotextile, overlain by either a
12-inch thick layer of cover soil and a 4-inch
layer of topsoil and its associated
transi tions, and seeding, in accordance with
the Drawings and Technical Specifications or a
6-inch thick layer of subbase overlain by a 6-
inch thick asphalt layer of binder and wearing
courses according to the plans and
specifications. The work shall be limited to
planter areas to the east, south and west of
the existing building as shown on the drawings
and technical Specifications.

(9) Bid Item No. B-9 - Construct Cover on Boyd
Corporation Property
The cost for
direct cost

this
for

item
labor,

shall include
equipment,

the
and
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(3) B'id Ite.mNo. C-3

NOT USED
(4) Bld Item No. C-4

NOT USED
(5) Bid item No. C-5

NOT USED
(6) Bid Item No. C-6

NOT USED
(7) Bid Item No. C-7

NOT USED

(8) Bid Item No. C-g

NOT USED

(9) Bid Item No. C-9

NOT USED
(10) Bid Item No. C-10 - setup at a Well Location

The cost per well location for this item shall
include the direct cost for labor, equipment,
and materials to setup at well locations to
deco~~ission wells in accordance with the
Drawings and Technical Specifications
(particularly Section 02070).

(11) Bid Item No. C-11

NOT USED

(12) Bid Item No. C-12

NOT USED

(13) Bid Item No. C-13
NOT USED

(14) Bid Item No. C-14

NOT USED
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(15) BId Item No. C-15
Wells

Grouting 2-inch Diameter

The cost per linear feet for this item shall
include the direct cost for labor, equipment,
and materials to grout 2-inch diameter
groundwater monitoring well, piezometer, or
gas vent to decommission wells in accordance
with the Drawings and Technical Specifications
(particularly section 02070).

(16) Bid Item No. C-16 - Overdrilling and Grouting
2-inch Diameter Wells
The cost per linear foot for thi's item shall
include the direct cost for labor, equipment,
and materials to overdrill and grout 2-inch
diameter groundwater monitoring well,
piezometer, or gas vent to decommission wells
in accordance with the Drawings and Technical
Specifications (particularly section 02070).

d.

(17) Bid Item No. C-17
NOT USED

Contract Items - Bid Form D
NOT USED
Contract Items - Bid Form E

*(1) Bid Item No. E-I
Wetland 3A

site Preparation for
e.

The cost for this item shall include the
direct cost for labor and equipment, and
material to complete preparation of Wetland 3A
by clearing and grubbing, hauling, chipping,
on-site grinding, and cleared materials. Also
included in this item is the removal of trash
in Wetland 3A. Other items defined as site
preparation in these areas include
construction effort, materials, and
maintenance effort for access roads to each
location, and construction effort, operations
effort, and materials to construct, operate,
and maintain the dredge spoil dewatering areas
for each location.

(2) Bid Item No. E-2 - Excavate Existing Fill in
Water Main Easement (Wetland 3A)

The cost for
direct cost

this
for

item
labor,

shall include
equipment,

the
and
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materials to excavatef haul, place and compact
the existing fill material within the water
main easement along Wetland 3A to the ECHP, in
accordance with the Drawings and Technical
Specifications.

(3) B1d Item No. E-3 - Lower Ex'sting Water Main
at Wetland 3A

The cost for this item shall inc1ude the
direct cost for 1abor 1 equipment rand
materials to lower the existing 12-inch
diameter ductile iron pipe (DIP) water main as
it crosses Wetland 3A a sufficient depth to
pass under Wetland 3A and prevent freezing of
the pipe.
The effort for lowering the existing DIP water
main includes r but is not limi ted to,
excavating, hauling to dewatering area,
haUling to ECHP, placing and compacting
excavated material; lowering the DIP water
main and testing the relocated water main for
leaksj and, placing and compacting clean
material in the water main trench, in
accordance with the Drawings and Technical
Specifications.

(4) Bid Item No. E-4

NOT USED
(5) Bid Item No E-5 - Construct Cap in Wetland Ie

and IC Enhancement Area

The cost far this items shall include the
direct cost for labar, eguipmentf and
materials to complete remaining work to
install the specified cover in the Wetland 1e
and 1C Enhancement Area. The work in WetlandIe for this item shall be limited to providing
and placing topsoil and completing the cover
in transition areas. The Enhanced Wetland
work for this item remains to be completed.
The work includes installation of 16 oz.
geotextile, gravel, topsoil rand riprap, in
accordance with the Drawings and Technical
Specifications.

(6) Bid Item No. E-6 - Place Topsoil in Wetland 3A
The cost for this
direct cost for
materials to place
topsoil in Wetland

item shall include the
labor, equipment rand

an a-inch thick layer of
3A Restoration Area, in
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accordance with the Drawings and Technical
Specifications.

f. Contract Items - Bid Form F
*(1) Bid Item No. F-l

NOT USED
(2) Bid Item No. F-2 Install Gravel Lined

Channel Between Wetland IC and
Created Wetland.
The cost for this item shall include the
direct cost for labor, equipment and materials
to construct the riprap lined drainage channel
between Wetland lC and Created Wetland. The
construction effort for this item includes
excavation of the channel trench, placement of
geotextile, clay loam and gravel/cobble
lining, in accordance with the Drawings and
Technical Specifications.

(3) Bid Item No. F-3 - Install Culvert Extensions
and Elliptical Culvert on Commerce Way
Extension.

The cost for this item shall include the
direct cost for labor, equipment and materials
to construct the extensions of the existing
culverts and elliptical culvert on Commerce
Way Extension. The construction effort for
this item includes trenching, geotextile,
bedding material, Rep, headwall section,
trench backfill, riprap and gabion, outlet
protection in accordance with the Drawings and
Technical Specifications.

(4) Bid Item No. F-4 Excavate Utility Corridor

The cost for this item shall include the
direct cost for labort equipment, and
materials to excavate the approximately 120
feet of the southern extension of the utJlity
corridor and place the excavated material as
compacted fill beneath the cover sUbgrade in
accordance with the Drawings and Technical
specifications.

(5) Bid Item No. F-5

NOT USED
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(6 ) Bid Ttem No. F-6 Geotextile i n utility
Coc:-ridor
The cost for this item shall include the
direct cost for labor, equipment, and
materials to install 6 oz. geotextile on the
bottom and sides of the approximately 120 feet
of the southern extension of the utility
corridor in accordance with the Drawings and
Technical Specifications.

(7) Bid Item No. F~7
Utility Corridor

Off-Site Bor-'-owFill in

The cost for this item shall inclUde the
direct cost for labor, equipment, and material
to place and compact off-site borrow fill-in
the utility corridors. The construction
effort for this item includes the supply,
placement and compaction of off-site borrow
fill in the utility corridors in accordance
with the Drawings and Technical
Specifications.

(8) Bid Item No. F-8 Fill in area between
Wetland le and Created Wetland and Alana the
North and East Sides of the East Central Hide
pile.

The cost for this item shall include the
direct cost for labor, equipment, and material
to complete the construction of the fill in
area of an embankment between Wetland IC and
the Created Wetland and along the north and
east sides of the East Central Hide Pile. The
construction effort for this item includes
supplying, placing and compact dry fill in the
are.as described in accordance with the
Drawings and Technical Specifications.

g. Contract Items - Bid Form G

* (1) Bid Item No. G-1 - site Preuaration for Hide
Pile Cover Construction

The cost for this item shall include the
direct cost for labor, and equipment to
complete preparation of the South and East-
Central Hide Piles for permeable cover
construction by clearing and grubbing,
hauling/ chipping, and on-site grinding of
cleared materials in accordance with the
Drawings and Technical Specifications.
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(2) Bid Item No. G-2
Permeable Cover Areas

RiDrap Channels in

The cost for this item shall include the
direct cost for labor, equipment and materials
to construct the riprap lined draining channel
in Permeable Cover Areas. The construction
effort for this item includes excavation of
the channel trench, placement of
geosynthetics, and placement riprap lining in
accordance with the Drawings and Technical
Specifications.

(3) Bid Item No. G-3 - Riprap Slope Protection in
Permeable Cover Areas
The cost for this item shall include the
direct cost for labor, equipment and material
to complete the construction of the riprap
slope protection in Permeable Cover Areas.
The construction effort for this item includes
excavation of the slope protection trench,
placement of geosynthetics! and placement of
riprap in accordance with the Drawings and
Technical Specifications.

(4) Bid Item No. G-4 - Gablon RetaininG Walls in
Permeable Cover Areas
The cost for this item shall include the
direct cost for labor! equipment and materials
to construct the gabion retaining walls in
Permeable Cover Areas. The construction
effort for this item includes providing the
gabion cage and gabion rock, assembling gabion
cages, placing gabion cages and gabion rock!
anchoring cages, and placing and compacting
backfill! in accordance with the Drawings and
Technical Specifications.

(5) Bid Item No. G-5 - Revegetate Hide Piles
The cost for this item shall include the
direct cost for labor! equipment and materials
to complete the revegetation of the South,
West and East-Central Hide Piles. The
materials for this item include seeding!
fertilizer, and mulch, in accordance with the
Drawings and Technical Specifications.

(6) Bid Item No. G-6 - Paved Access Road on West
Hide Pile
The cost for
direct cost

this
for

item
labor,

shall include
equipment!

the
and
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materials to complete the construction of the
paved access road on the West Hide Pile to the
Boston Edison Power Poles. The construction
effort for this item includes completing the
stone subbase and placing an above grade
asphalt cover section from the western side to
the Boston Edison power poles on the West Hide
Pile, in accordance with the Drawings and
Technical specifications.

(7) Bid Item No. G-7 - Security Fence around ECHP
Consolidation Area
The cost for this item shall include the
direct cost for labor, eguipment, and
materials to construct a security fence around
the ECHP Consolidation Area. The construction
effort for this item includes installing a
contractor-provided fence which will prevent
access to the ECHP Consolidation Area by the
general public, in accordance with the
Drawings and Technical Specifications.

(8) Bid Item No. G-8 - Fill Material

The cost for this item shall inclUde the
direct cost for labor, equipment, and
materials to complete the hauling, placing and
compacting fill material from on-site
excavations or off-site sourcesj In accordance
with the Drawings and Technical
specifications.

(9) Bid Itew.No. G-g - Permeable Cover

The cost for this item shall include the
direct cost for labor, equipment rand
materials to complete the construction of the
permeable cover on the South and East-Central
Hide Piles, in accordance with the Drawings
and TeChnical Specifications. The materials
required for this effort includes 16 oz
nonwoven geotextiler 6 oz nonwoven geotextile,
geogrid, geocomposite drain, 12-inch thick in-
place cover soil layer rand 4-inch thick in-
place topsoil layer. The construction effort
required for this item include, haUling,
placing, seaming, sewing, testing, tying, and
compacting, as appropriate, the materials
listed in the previous sentence.

h. Contract Items - Bid Form H

(1) Bid Item No. H-1
NOT USED
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(2) Bid Item No. H-2 - Install 18" Rep
The cost for this item shall include the
direct cost for labor, equipment, and
materials to install an 18" diameter
reinforced concrete pipe (ReF) culvert. This
item includes trenching, bedding material,
Rep, flared end section and backfill in
accordance with the Drawings and Technical
Specifications.

(3) Bid Item No.' H-3
Channel

Riprap Lined Drainage

The cost for this item shall include direct
labor, equipment, and materials to excavatetinstall geosynthetics and place riprap in
accordance with the Drawings and Technical
Specifications.

(4) Bid Item No. H-4 - Riprap Protection at Toe of
Slope

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

(5) Bid Item No. H-5
NOT USED

(6) Bid Item No. H-6 Gas Collection System

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

(7) Bid Item No. H-7
NOT USED

(8) Bid Item No. H-g - Gas Treatment Plan

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

from the Trustee

(9) Bid Item No. H-9
Road

Construct Gravel Access

The cost for this item shall inclUde the
direct cost for labor, equipment, and
materials to place off-site borrow fill and
construct a Gravel Access Road to the Gas
Treatment Plant as described in the Drawings
and Technical Specifications.

*(lO)Bid Item No. H-IO

NOT USED
(11) Bid Item No. B-11 - Chain Li nk Fence on East

Hide Pile
The cost for this item shall include the
direct cost for labor, equipment I and
materials to construct a 6 feet high
galvanized steel chain link fence along the
eastern and northern boundaries of the East
Hide pile. The construction effort for this
item includes installing a Contractor provided
fence which will prevent access to the East
Hide Pile by the general public, in accordance
with the Drawings and Technical
Specifications.

(12) Bid Item No. B-12 - Fevegetate East Hide Pile
The cost for this item shall inclUde the
direct cost for labor, equipment, and
materials to revegetate all areas in or around
the East Hide Pile. The construction effort
for this item includes seeding I fertilizing,
and mulching, as required in accordance with
the Drawings and Technical Specifications.

(13) Bid Item No. H-13

NOT USED

(14) Bid Item No. H-14
Hide pile

Impermeable Cover East

The cost for this item shall include the
direct cost for labor, equipment, and
materials to repair erosion damage to the soil
cover. Work shall also include supplying I

hauling, placing and compacting fill to
flatten the slope in the east end of the north
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slope of the East Hide pile in accordance with
the Drawings and Technical Specifications.

*(15) Bid Item No. H-15
NOT USED

i. Contract Items - Bid Form I
*(1) Bid Item No. 1-1

NOT USED
(2) Bid Item No. 1-2

NOT USED
(3) Bid Item No. 1-3 - Channels Cover 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 I Atlantic Avenue Drainway, and the
Atlantic Avenue Drainway extension between the
Created Wetland and Atlantic Avenue, in
accordance with the Drawings and Technical
Specifications. The materials required for
this effort includes previously excavated
material as backfill, 16 OZ nonwoven
geotextilel and 16-inch thick in-place
gravel/cobble lining. The construction effort
required for this item include, haUling,
placing, sewing, testing, and compacting, as
appropriate, the materials listed in the
previous sentence.

(4) Bid Item No. 1-4 - Construct Created Wetland
Outflow structure
The cost for this item 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 accordance
with the Drawings and Technical
Specifications.

(5) Bid Item No. I-5 - Construct Created Wetland
Berm
The cost for this item shall include the
direct cost for labor, equipment, and
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materials to construct the berm along the
western and southern boundaries of the
Created Wetland! including clean fill from
off-site sources and the 4-inch thick layer
of topsoil frOID off-site sources! in
accordance with the Drawings and Technical
Specifications.

(6) Bid TreTh No. 1-6
BY OTHERS

(7) Bid Item No. 1-7 Construct Drainwav
Revitalization Areas
The cost for this item shall include the
direct cost for labor, equipment and material
to construct drainway revitalization areas
along remediated stream and channel banks as
specified on sheets l3-1 and 14-7. The
remaining work for this item includes the
Atlantic Avenue Drainway and wetland 2A. The
construction effort for this includes
excavation and placing of additional soil and
topsoil.

(8) Bid Item No I-a - Excavate Created Wetland
The cost for this item shall include the
direct cost for labor, and equipment! and
material to complete to excavate place soil
and topsoil in the Atlantic Avenue drainway
and the West Branch of the Aberjona River in
accordance with the Drawings and Technical
Specifications.

*(9) Bid Item No 1-9

NOT USED

(10) Bid Item No. 1-10 - Excavate Drainaqe
Channels

The cost for this item shall include the
direct cost for labor, equipmentj and
materials for completing excavation of the
existing soil and sediment in the and the
West Branch of the Aberjona Riverj Atlantic
Avenue Drainway, including the extension in
accordance with the Drawings and Technical
Specifications.

*(11) Bid Item No. r-11
NOT USED



(12) Bid Item No. I-12 - Created Wetland Cover
The cost for this item shall include the
direct cost for labor., equipment, and
materials to construct the permeable cover in
accordance with the Drawings and Technical
Specifications. The materials required for
this effort includes 16 oz. nonwoven
geotextile, S-inch thick in-place layer of
silty clay loam, 4-inch thick in-place layer
of gravel, and 12 to 20-inch thick in-place
layer of topsoil. The construction effort
required for this item inclUde, hauling,
placing, sewing, testing, and compacting, as
appropriate, the materials listed in the
previous sentence.

j. Contract Items - Bid Form J

NOT USED
k. Contract Items - Bid Form K

*(1) Bid Item No. K-l - Site Preparation for
Permeable Cover Construction in Undeveloped
Areas
The cost for this item shall include the
direct cost for labor and equipment for
completing preparation of the undeveloped
areas to receive permeable cover by clearing
and grubbing, hauling, chipping, on-site
grinding, materials in accordance with the
Drawings and Technical Specifications.

(2) Bid Item No. K-2

NOT USED
(3) Bid Item No. K-3

NOT USED
(4) Bid Item No. K-4 - Vegetate Permeable Cover

in Undeveloped Areas
The cost for this item shall include the
direct cost for labor, equipment, and
materials to revegetate all areas in or
around the East and East central Hide Pile.
The construction effort for this item
includes seeding, fertilizing, and mulching,
as required, in accordance with the Drawings
and Technical Specifications.
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(5) Bid Item No. K-S - Fill Under Permeable Cover
in Undeveloped llieas
The cost for this item shall include the
direct cost for labor, equipment, and
materials to complete hauling, placing! and
compacting on-site fill materials under the
Permeable Cover in undeveloped areas, in
accordance with the Drawings and Technical
Specifications.

(6) Bid Item No. K-6
Undeveloped Areas

Permeable Cover in

The cost for this item shall include the
direct cost for labor/ equipment, and
materials to complete the construction of the
permeable cover in undeveloped areas / in
accordance with the Drawings and Technical
Specifications. The materials required for
this effort includes 6 oz nonwoven 12-inch
thick in-place cover soil layer, and 4-inch
thick in-place topsoil layer. The
construction effort required for this item
include, hauling, placing, sewing/ testing,
and compacting, as appropriate, the materials
listed in the previous sentence.

1. Contract Items - Bid Form L
NOT PART OF THIS CONTRACT

*The following is a list of deleted i terns removed from the
Contract:

1. All composting (Bid Items E-l, F-1, G-l, 1-1)
2. Rock crushing (Bid Item B-21)
3. Woodchip disposition on Janpet Property (Bid

Item B-3)
4. Debris piles on Janpet Property (Bid Item B-

1)
5. Cover on Janpet Property (Bid Item B-3)
6. Electrical Power (Bid Item H-10)
7. Gas line (Bid Item H-15)
8. Rock Excavation (Bid Items B-21, 1-9/ and I-

ll)

2.02 WORK NOT TNCLUDED

This contract does not
revegetating· wetland areas.

inclUde vegetating and
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2.03 NOISE LIMITS AND WORK PERIOD
Noise 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 Representative.

PART 3 - EXECUTION
Not Used.

***END OF SECTION •••
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SECTION 01016

OCCUPANCY

PART 1 - GRNEP~L
1.01 Partial Occupancy By Trustee

Whenever, in the opinion of the Trustee Representative,
any section or portion of the Work or any structure is
in suitable condition, it may be put into use upon the
written order of the Trustee Representative and such
usage will not be held in any way as an acceptance of
said Work or structure, or any part thereof, or as a
waiver of any of the provisions of these Specifications
and the Contract. Pending final completion and
acceptance of the Work, all necessary repairs and
replacements due to defective materials or workmanship
or operations of the Contractor for any section of the
Work so put into use shall be performed by the
Contractor at Contractor's own expense.

END OF SECTION
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SECTION 01017
TEMPORARY FACILITIES AND UTILITIES PROVIDED

PART 1 - GENERAL
1.01 DESCRIPTION

This section is intended to describe the facilities,
buildings, equipment, and utilities that are presently
under ISRT control or olimership. This section will
also identify what will be provided to the Contractor
by the ISRT at no cost to the Contractor. It will be
the Contractors responsibility to inspect all iteIDs
that ISRT proposes to provide and ascertain their
suitability and adequacy to support the remedial
construction activities to be performed by the
Contractor. If additional temporary facilities,
buildings, equipment, or utilities are deemed necessary
by the Contractor, they are to be described and the
cost inclUded in the bid form. It will be the
Contractors responsibility to procure} maintain,
operate, and remove all additional facilities,
buildings, equipment, and utilities.

1.02 BUILDINGS

The ISRT has leased a 30,000 square foot building
located at 41 Atlantic Avenue, which was the former
location of the Woodcraft Supply Co. who is also a PRP
at the Site. This building was vacant and deemed
ideally located and suited to support the remedial
construction. It is centrally located on the site next
to the existing decontamination facility. It is a
combination of office and warehouse space that should
be adequate to support most or all of the remedial
construction activities. The building will be under
lease to the ISRT for two years with a third year
option. _ISRT will pay all cost for the building
inclUding utilities (except Contractor telephone). The
building consists of three separate areas:

Office J:..rea: A total of 6,250 square feet will
be assigned to various parties as deemed necessary
by the ISRT. Occupants will be the ISRT, EPA
MDEP, and the Contractors. A minimum of 3, 000
square feet will be reserved for use by the
Remedial Contractor. In additionr a conference
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room, a reception area, and bathrooms will be
shared by all parties. Off ice furniture and
modular partitions needed by the Contractor will
be leased and paid for by the Contractor. The
Remedial Contractor will provide all janitorial
and maintenance services for the building.
Employee Area: Between the office area and the
warehouse area is a separate but connected 3,750
square feet of air condi tionedjheated space. It
has access doors to the parking lot, office area,
and warehouse area where restrooms are located.
The Contractor will provide all lockers, benches,
tables, chairs, timeclock, storage shelves,
showers, or other equipment as deemed necessary.
this area appears 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. Within this area
is a room 12'X15' with separate air conditioners
and could be used for instrument calibration,
first aid, field supervisors office, or other
purposes as deemed necessary by the Contractor.
Warehouse Area: The back of the Building is
20,000 square feet of warehouse space that is
insulated and heated. Ventilation fans are in
place to allow flow-through of air during warm
weather and to provide fume exhaust during fork
truck operations. A loading dock with two 8'X8'
roll-up metal doors are provided., The warehouse
is protected by a wet sprinkler fire protection
system and a electronic security system that is
common to the rest of the building. The ISRT may
have need for some storage space for early arrival
equipment for the groundwater treatment system.
However, this need would be limited to the first
year and should not exceed 5,000 square feet of
space. The Contractor should provide a fork lift
as one of the e.quipment items needed for off-
loading of materials and equipment. Any
utilization of the fork lift and operator for off-
loading ISRT equipment 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 equipment and labor rates
reflected in the bid.
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1.03 BUILDING UTILITIES
The building at 41 Atlantic JI.venue has three phase
120/208 volt, 800 amp power, potable water, and MWRA
sewer connection all paid by ISRT. The contractor will
be respon~ib1e for their telephone service and bills.

1.04 BUILDING USE TERMS AND CONDITIONS
The ISRT will divide the office area into two sections
with cornman use facilities such as conference room,
reception area, and bathrooms in the middle. This will
provide a level of privacy and separation for both the
Contractor and their Subcontractors and the ISRT and
their other occupants such as EPA, MDEPI NUS, and
Golder. The ISRT 5ite Manager will act as Building
Manager and will be responsible for control of the
building. All disputes, complaints, and requests
regarding the use and operations of the building will
be made to the ISRT site Manager. The Contractor will
be required to maintain safe, orderly, and clean
working environment within the building. All
contractor and their Subcontractor employees will not
be allowed in the ISRT office area without prior
approval from the party they wish to visit. The
Contractor will provide an employee to act as
receptionist/secretary during normal business hours.
This person will answer calls, control access of
visitors entering the front door / schedule
appointments, and be in control of all common use
facilities and eguipment (i.e'l conference room
scheduling, fax and copy machine). In addition, this
person will perform secretarial work for ISRT on an as
needed basis and will provide secretarial service to
the Contractor.

1.05 EQUIPMENT PROVIDED BY ISRT

In the common use area between the conference room and
the bathroom, the ISRT will provide a Xerox 5028 Copier
and a NEC AF-2000 Fax Machine. This eguipment will be
available for use by all building occupants for the
project related work. The receptionist/secretary
provided by the Contractor will be responsible for
oversite of this equipment and will perform any major
copy operations. ISRT will provide all supplies and
service needs for the equipment. The conference room
will be furnished with conference table, chairs, wall
mounted writing board with projection screen, and
overhead projector by ISRT.
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1.06 RADIO EQUIPMENT AND LICENCE
The ISRT has obtained a FCC licence for FM portable
radios for use on the site. We are permitted for ten
radios at 4 watt output on frequency 151.62500 Mhz. We
presently have one base station and seven portable
Motorola HT-600 radios. The base station will be
located in the reception area and monitored by the
receptionist or security guard. The ISRT site Manager
will have one portable unit and will monitor Site
operations and emergencies over it. The remaining six
portables will be available for Contractor use. A
radio sign-out log will be kept by the receptionist or
security guard and all parties will sign for and be
responsible for the radio. In the event that a radio
be lost or damaged by a Contractor employee, it will be
the Contractor I s responsibility to repair or replace
the radio. During construction of the remedy, the
Contractor will have one radio for each field
operations supervisor and additional radios if
required. The radios will be used for .site
communications and coordination. The Contractor will
include a written radio communications protocol for
site emergencies and releases in the Contractor Health
and Safety Plan.

1.07 EXISTING DECONTAMINATION FACILITIES
To the East of the building at 41 Atlantic Avenue,
there exists a concrete decontamination pad with
containment curbs. It drains into a sump with a
submersible pump that pumps into any of three 15/ 000
gallon steel storage tanks. The facility will be
turned over to the Contractor for use, operation,
maintenance, and disposal. The water that is collected
in the storage tanks will be sampled when full by the
Contractor. The Contractor will send the sample to a
approved laboratory for full TeL/TAL analysis. The
water will be allowed to be sprayed back on to the East
Central Hide pile if the levels of contaminates are low
and ISRT received EPA approval as per past practice.
This will be allowed prior to installation of the
remedy on the East Central Hide Pile only. Another
decontamination pad exist at the site compound at the
end of·Commerce Way but is limited to Site personnel
only and is not to be used for vehicle or large
equipment decon'. Both decon facilities have a heat-
traced water supply, electric power and lights, and a
storage building supplied by ISRT.
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1.08 TRAILER HOOK-UPS AT SITE COMPOm~D

There are existing utilities and connection points for
power r water r sewer r and telephones for trailers or
portable buildings at the existing compound at the end
of Commerce Way. These are available for the
Contractor to use, however due consideration must be
given to the remedy installation in this area as well
as potential road construction through this area.

END OF SECTION
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SECTION 01026
SCHEDULE OF VALUES

PART 1 - GENERAL
1.01 Scope

The work under this Section includes preparation and
submittal of a schedule of values.

1.02 General

(a) Timing of Submittal: Submit to the Trustee
Representative, a schedule of values allocated to
the various portions of the Work, within 10 days
after Award of Contract. The first progress
payment will not be made until the next pay cycle
following the Trustee Representative's approval of
the Contractor1s values.

(b) Supporting Data: Upon request of the Trustee
Representative, support the values with data which
will substantiate their correctness.

(c) Use of Schedule: The schedule of values, unless
objected to by the Trustee Representative, shall
be used only as a basis of the Contractor's
Application for Payment. Progress payments will
be based on work completed.

1.03 Form and Content of Schedule of Values

(a) Form and Identification

1. Contractor's standard forms and automated
printout may be used

2. Identify schedule with:

{a) Title of project and location
(b) Trustee Representative
(c) Name and address of Contractor
(d) Contract designation
(e) Date of submission

(b) Schedule shall list the installed value of the
component parts of the Work in sufficient detail
to serve as a basis for computing values for
progress payments during construction. Breakdown
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shall be by structure, then by CSI Format! for
ease of field verification of quantities completed
in each structure.

(c) Format
~. Follow the Bid Forms of section 00300 of the

Contract Documents and Specifications as the
format for listing the component items.

2. Identify each item with the number and title
of the respective major section of the
specifications.

(d) For each major line item list sub-values of major
products or operations under the item.

(e) For the Various Portions of the Work, each item
shall include a directly proportional amount of
the contractor's burden, overhead, and profit.

(f) The sum of all values listed in the schedule shall
equal the total Contract sum.

END OF SECTION
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SECTION 01041

PROJECT COORDINATION

PART 1 - GENERAL
1.01 Scope

(a) Management of the Project
of a logical method of
inspection, scheduling
documentation.

shall be through the use
construction planning,

and cost value

(b) The work under this section includes all surface
and subsurface condition inspections and
coordination by the Contractor necessary for the
proper and complete performance of the Work.

(c) This section applies to the work of every Division
and every Section of these Specifications.

1.02 site Conditions
(a) Inspection

1. Prior to performing any work under a section,
the Contractor shall carefully inspect the
installed work of other trades and verify
that all such work is complete to the point
where the work under that Section may
properly commence.

2. The Contractor shall verify that all
materials, equipment and products to be
installed under a Section may be installed in
str iet accordance with the original d.esign
and pertinent reviewed shop drawings.

(b) Discrepancies
1. In the event of discrepancy, immediately

notify the Trustee Representative.

2. Do not proceed with installation in areas of
discrepancy until all such discrepancies have
been fully resolved.

Ol041-1



1.03 Existing Facilities
(a) Existing Landowner and Tenant-occun ied

facilities must of necessity remain in operation
while the new construction is in progress.

(b) The Contractor shall coordinate the work with the
Landowners, Tenants, and Trustee Representative so
that the construction will not restrain or hinder
the access to and operation of the existing active
facilities. If, at any time, any portion of the
site facilities needs to be out of service, the
Contractor must obtain approval from the Trustee
Representative, Landowner, and Tenant as to the
date, time and length of time that portion will be
out of service.

(c) Connections 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, established by the Trustee
Representative, when the use of the plplng or
facility can be conveniently interrupted for the
period of time needed to make the connection or
alteration.

(d) 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.

(e) Before any roadway or facilities are blocked off,
the Trustee Representative1s approval shall be
obtained.

1.04 Coordination

(a) Carefully coordinate work with all other trades
and subcontractors to insure proper and adequate
interface of the work of other trades and
subcol}tractors with the work of every section of
these Specifications.
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(b) The Contractor shall coordinate operations with
all utility companies in or adjacent to the area
of Contractor's work. The Contractor shall
require said utilities to identify in the field
their property and provide drawings as necessary
to locate them.

END OF SECTION
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SECTION 01200
PROJECT MEETINGS

PART 1 - GENERAL
1.01 Scope

(a) Work under this section includes all scheduling
and administering of pre-construction and progress
meetings as herein specified and necessary for the
proper and complete performance of this Work.

(b) SchedUling and
Representative

Administration by Turstee

1. Prepare agenda
2. Make physical arrangements for the

meetings
3. Preside at meetings
4. Record minutes and

significant proceedings
decisions

include
and

5. Distribute copies of the minutes to
participants

1.02 Preconstruction Conference

a. ) The Trustee representative shall
preconstruction conference prior to
of th~ Notice to Proceed.

schedule the
the issuance

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

1. Trustee Representative
2. Contractor and superintendent

3. Major subcontractors
4. Representatives of governmental or regUlatory

agencies when appropriate

5. Representatives of
installations that
contract

utility companies
are affected by

with
this
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c.) The agenda for the preconstruct ion conference
shall consist of the following as a minimum:
1. Distribute and discuss a list of major

subcontractors and a tentative construction
schedule

2. Critical work sequencing
3. Designation of responsible personnel and

emergency telephone numbers
4. Processing of field decisions and change

orders
5. Adequacy of

Documents
distribution of Contract

6. Schedule and submittal of shop drawings,
product data and samples

7. Pay request format, submittal cutoff date,
paydate and retainage

8. Procedures for maintaining record documents
9. Use of premises, including office and storage

areas and Trustee's requirements
10. Major equipment deliveries and priorities
11. Safety and first aid procedures
12. Security procedures
13. Housekeeping procedures
14. Workhours

1.03 Project Coordination Meetings

a.) Schedule regular monthly meetings as directed
by the Trustee Representative.

b.} Hold called meetings as the progress of the
Work dictates.

c. ) The meetings shall be held at the location
indicated in the notice.
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d.) Representatives of the following parties are
to be in attendance at the meetings:

1. Trustee Representative
2. Contractor and superintendent
J. Major subcontractors as pertinent to the

agenda
4. Other Trustee Representatives as appropriate
5. Representatives of governmental or

regulatory agencies as appropriate
other

e.) The minimum agenda for progress meetings
shall consist of the following:

1. Review and approve minutes of previous
meetings

2. Review work progress since last meeting
3. Note field

decisions
andObservations, problems

4. Identify
progress

which plannedimpedeproblems

5. Review off-site fabrication problems

6. Review Contractor 1 s corrective measures
procedures to regain planned schedule

and

7. Review Contractor I s revision to
construction schedule as outlined in
Supplementary Conditions

the
the

B. Review submittal schedule;
required to maintain schedule

asexpedite

9. Maintenance of quality and work standards

10. Review changes proposed by Trustee for their
effect on the construction schedUle and
completion date

11. Complete other current business

END OF SECTION
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SECTION 01300

SUBMITTALS

PART 1 - GENERAL
1.01 General

(a) Wherever submittals are required hereunder,
such submi ttals by the Contractor shall
submitted to the Trustee Representative.

all
be

(b) Prior to mobilization onto the site;
1. Contractor shall submit to the Trustee

Representative a detailed Health and Safety
Plan (H&SP) developed in accordance with OSl:J]\~
1910.120 regulations.

2. Contractor shall submit a detailed resume of
proposed Site Safety Engineer and meet for
interviews with the Trustee Representative
and Safety Engineer.

3. Contractor shall submi t cost estimates
including Schedule of Values (Section 01026).

4. Contractor shall submit the Remedial F~ction
Work Plan, which shall include those elements
required by the Consent Decree and the
Contractor's Erosion and Sedimentation Plan.

(c) Within 14 days after the date of commencement as
stated in the Notice to Proceed, the Contractor
shall submit the following items to the Trustee
Representative for review:
1. A preliminary construction schedule

indicating the starting and completion dates
of the various stages of the Work. The
schedule shall follow the same format as the
Schedule of Values, Section 01026.

2. A preliminary schedule of Shop
sample, and proposed substitutes
egualll submittals.

Drawing,
or II or

01300-1
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1.02 Shop Drawing Submittal

(a) Whenever called for in the Contract Documents, or
where required by the Trustee Representative, the
Contractor shall furnish to the Design Engineer
for review, 4 copies of each shop drawing
submittal. The term "Shop Drawings" as used
herein shall be understood to include detailed
design calculations, shop drawings, fabrication
and installation drawings, erection drawings,
lists, graphs, operating instructions, catalog
sheets, data sheets, and similar items.

(b) All Shop Drawing submittals shall be accompanied
by the Design Engineer standard submittal
transmittal form. This form may be obtained in
quantity from the Design Engineer at reproduction
cost. Any submittal not accompanied by such a
form, or where all applicable items on the form
are not completed, will be returned for
resubmittal.

(c) Normally, a separate transmittal form shall be
used for each specific item or class of material
or equipment for which a submittal is required.
Transmittal of a submittal of various items using
a single transmittal form will be permitted only
when the i terns taken together consti tute a
manufacturer Is "packagetl or are so functionally
related that expediency indicates review of the
group or package as a whole. A multiple-page
submittal shall be collated into sets / and each
set shall be stapled or bound, as appropriate,
prior to transmittal to the Design Engineer.

(d) Except as may otherwise be provided herein, the
Design Engineer will return prints of each
submittal to the Contractor with its comments
noted thereon, within ~5 calendar days following
their receipt by the Design Engineer. It is
considered reasonable that the Contractor shall
make a complete and acceptable submittal to the
Design Engineer by the second submission of a
submittal item. The Trustee reserves the right to
withhold monies due the Contractor to cover
additional costs of the review beyond the second
submittal. Any consequences or delays due to
unacceptable submittals will not be cause for
extensions in schedule.
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(e) If 2 copies of a submittal are returned to the
Contractor marked "NO EXCEPTIONS TAKElJH formal
revision and resubmission of said submittal will
not be required.

(f) If 2 copies of a submittal are returned to the
Contractor marked "MAK.E COERECTIONS NOTED" formal
revision and resubmission of said submittal will
not be required. Final record drawings or
Operation and Maintenance manual submittal :must
reflect requested changes.

(g) If one copy of the submittal is returned to the
Contractor marked "AHEND-RESUBMITll the Contractor
shall revise said submittal and shall resubmit the
required number of copies of said revised
submittal to the Design Engineer.

(h) If one copy of the submittal is returned to the
Contractor marked "REJECTED-RESUBMIT" the
Contractor shall revise said sUbmittal and shall
resubmit the required Dumber of copies of said
revised submittal to the Design Engineer.

(i) Fabrication of an item may be commenced only after
the Design Engineer has reviewed the pertinent
submittals and returned copies to the Contractor
marked either IINO EXCEPTIONS TAKEN" or I'Y.Jl...KE
CORRECTIONS NOTED". Corrections indicated on
submittals shall be considered as changes
necessary to meet the requirements of the Contract
Documents and shall not be taken as the basis of
claims for extra work. Items fabricated without
approval will not qualify for payment.

(j) All Contractor shop drawing submittals shall be
carefully reviewed by an authorized representative
of the Contractor f prior to submission to the
Design Engineer. Each submittal shall be dated,
signed, and certified by the contractor, as being
correct and in strict conformance with the
Contract Documents. In the case of shop drawings,
each sheet shall be so dated, signed, and
certified. No consideration for review by the
Design Engineer of any Contractor submittals will
be made for any iterns which have not been so
certified by the Contractor. All noncertified
submittals will be returned to the Contractor
without action taken by the Design Engineer, and
any delays caused thereby shall be the total
responsibility of the Contractor.

O~300-3



(k) The Design Engineer review of Contractor Shop
Drawing submittals shall not relieve the
Contractor of the entire responsibility for the
correctness of details and dimensions. The
Contractor shall assume all responsibility and
risk for any misfits due to any errors in
Contractor submittals. The Contractor shall be
responsible for the dimensions and the design of
adequate connections and details.

(1) The Contractor shall present Shop Drawings at
least one month before work is due to start.

1.3 Contractor's Schedule Submittal
(a) contractor's construction schedule shall be

prepared and submitted to the Design Engineer.
1.4 Proposed substitutes of "Or Eoual" Items:

(a) Whenever materials or equipment 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 item is
intended to establish the type, function, and
quality required. If the name is followed by the
words "or equal" indicating that a substitution is
permitted (i. e., if liar equal" is not indicated
substi tutes are not allowed) , materials or
equipment of Others suppliers may be accepted by
the Design Engineer if sufficient information is
submi tted by the Contractor to allow the Design
Engineer to determine that the material or
equipment proposed is equivalent or equal to that
named, subject to the following requirements:

1. The burden of proof as to the type, function,
and quality of any such sUbstitute material
or equipment shall be upon the Contractor.

2 . The Design Engineer will
to the type, function,
such substitute material
qesign Engineer decision

be the sale jUdge as
and quality of any
or equipment and the
shall be final.

3. The Design Engineer may
Contractor to furnish at the
expense additional data about
sUbstitute.

require the
Contractor's

the proposed
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4. The Trustee may require the Contractor to
furnish at the Contractor1s expense a special
performance guarantee or other surety with
respect to any sUbstitute.

5. Acceptance by the Design Engineer of a
substitute item proposed by the Contractor
shall not relieve the Contractor of the
responsibility for full compliance with the
Contract Documents and for adequacy of the
sUbstitute item.

6. The Contractor shall be responsible for
resultant changes and all additional costs
which the accepted sUbstitution requires in
the Contractor's work, the work of its
subcontractors and of Others, and shall
effect such changes without cost to the
Trustee.

7 . ]\~llproposed substitutes shall be listed at
the time of bidding on the 'I proposed
Substitute Equipment/Material Supplier Listll

located in the Bid Forms.
(b) The procedure for review by the Design Engineer

will include the following:
l. If the Contractor wishes to furnish or use a

substitute item of material or equipment! the
Contractor shall make written application to
the Design Engineer on the "SUbstitution
Request Forml! for acceptance thereof.

2. Unless otherwise provided by law or
authorized in writing by the Design Engineer
the 1I Substitution Request Form (s)II shall be
submitted within the 35 day period after
award of the Contract.

3. Wherever a proposed SUbstitute material or
equipment has not been submitted within said
35-day period, or wherever the submission of
a proposed substitute material or equipment
"has been judged to be unacceptable by the
Design Engineer the Contractor shall provide
the material or equipment named in the
Contract Documents.
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4. The Contractor shall certify that the
proposed sUbstitute will perform adequately
the functions and achieve the results called
for by the general design, be similar and of
equal substance to that specified, and be
suited to the same use as that specified.

5. The Design Engineer will be allowed a
reasonable time within which to evaluate each
proposed substitute.

6. 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 Design Engineer prior
written acceptance of the Contractor's
"Substitution Request Form."

7. The Design Engineer will record the time
required by the Design Engineer to evaluate
substitutions proposed by the contractor and
to make changes in the Contract Documents
occasioned thereby. Whether or not the
Design Engineer accepts a proposed
SUbstitute, the Contractor shall reimburse
the Trustee for the charges of tpe Design
Engineer for evaluating each proposed
sUbstitute.

(c) The Contractor's application using, the
"SUbstitution Request Forms" shall contain the
following statements and/or information which
shall be considered by the Design Engineer in
evaluating the proposed SUbstitution:
1. The evaluation and acceptance of the proposed

substitute will not prejudice the
Contractor's achievement of substantial
completion 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. not incorporation or use of the
in connection with the Work is
payment of any license fee or

Whether or
substitute
subject to
royalty.

4. All variations of the proposed sUbstitute for
that specified shall be identified.
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5. Available maintenance, repair,
replacement service shall be indicated.

and

6. Itemized estimate of all costs that will
result directly or indirectly from acceptance
of such substi tute, including cost of
redesign and claims of other contractors
affected by the resulting change.

l. 5 Samples Submittal
(a) Whenever in the Specifications samples are

required, the Contractor shall submit at his
expense, not less than 3 samples of each such item
or material to the Trustee Representative for
acceptance at no additional cost to the Trustee.

(b) Samples, as required herein, shall be submitted
for acceptance a minimum of 21 days prior to
ordering such material for delivery to the job
site, and shall be submitted in an orderly
sequence so that dependent materials or equipment
can be assembled and reviewed without causing
delays in the Work.

(c) All samples shall be individually, legibly, and
indelibly labeled or tagged f indicating thereon
all specified physical characteristics and
Supplier's names for identification and submittal
to the Trustee Representative for acceptance.
Upon receiving acceptance of the Trustee
Representative f one set of the samples will be
stamped and dated by the Trustee Representative
and returned to the Contractor, one set will be
retained by the Trustee Representative, and one
set of samples shall remain at the job site until
completion of the Work.

(d) Unless otherwise specified, all colors and
textures of specified items will be selected by
the Trustee Representative from the manufacturer's
standard colors and standard materials, products/
or equipment lines.

(e) Any tests performed by the
acceptability of substitutes
Contractor's expense.

Trust
shall

to
be

verify
at the
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1.6 Technical Manual Submittal
(a) The Contractor shall furnish to the Trustee

Representative 12 identical sets of technical
manuals for all equipment installed to be operated
and maintained by the Trust. Each set shall
consist of one or more volumes, each of which
shall be bound in a standard size, 3-ring, loose
leaf, vinyl plastic hard cover binder suitable for
bookshelf storage. Binder ring size shall not
exceed 2.5 inches. A table of contents shall be
provided which indicates all equipment in the
technical manuals.

(b) Using the outline provided in the Equipment
Maintenance Summary sheet (copy of which may be
obtained from the Trustee Representative), the
contractor shall include in the technical manuals
for each item of mechanical, electrical, and
instrumentation equipment the following:
1. Complete operating instructions, including

location of controls, special tools or other
equipment required, related instrumentation,
and other equipment needed for operation.

2. LUbrication schedUles, including the
lUbricant SAE grade and type, temperature
range of lubricants, and including frequency
of required lubrication.

3. Preventive
schedules.

maintenance procedures and

4. Parts lists, by generic titIe
identification number, complete,
exploded views of each assembly.

and
with

5. Disassembly and reassembly instructions.
6. Name and location of nearest supplier and

spare parts warehouse.
7. Recommended trOUbleshooting

,procedures. .
and start-up

8. Reproducible prints of the record drawings,
inclUding diagrams and schematics, as
required under the electrical and
instrumentation portions of these
specifications.
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9. Tabulation of proper
pressure relief valves,
switches and other
protection devices.

settings
(low/high)
related

for all
pressure

equipment

10. Detailed test procedures to determine
performance efficiency of equipment.

11. List of all electr ieal relay settings
including alarm and contact settings.

(e) All technical manuals shall be submitted in final
form to the Trustee Representative not later than
the 75 percent of construction completion date.
All discrepancies found by the Trustee
Representative in the technical manuals shall be
corrected by the Contractor within 30 days from
the date of written notification by the Trustee
Representative.

1.7 Spare Parts Lists Submittal
(a) The Contractor shall furnish to the Trustee

Representative 5 identical sets of spare parts
information for all mechanical, electrical, and
instrumentation equipment. The spare parts list
shall include the current list price of each spare
part. The spare parts list shall be limited to
those spare parts which each manufacturer
recommends be maintained by the Trustee in
inventory at the plant site. Each manufacturer or
supplier shall indicate the name, address, and
telephone number of its nearest outlet 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 spare parts lists shall
be bound in standard size, 3-ring, loose leaf,
vinyl plastic hard cover binders suitable for
bookshelf storage. Binder ring size shall not
exceed 2.5 inches.

1.8 Record Drawings Submittal

(a) The contractor shall keep and maintain, at the job
site, one record set of Drawings. On theser it
shall mark all project conditions/ locations/
configurations, and any other changes or
deviations which may vary from the details
represented on the original Contract Drawings/
including buried or concealed construction and
utility features which are revealed during the
course of construction. special attention shall
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be given to recording the horizontal and vertical
location of all buried utilities that differ from
the loca·tions indicated, or which were not
indicated on the Contract Drawings. Said record
drawings shall be supplemented by any detailed
sketches as necessary or directed to indicate,
fully, the Work as actually constructed. These
master record drawings of the ContractorI s
representation of as-built conditions, including
all revisions made necessary by addenda, change
orders, and the like shall be maintained up-to-
date during the progress of the Work. As-built
plans shall be accurate and certified by a
registered Professional Land Surveyor and a
Professional Engineer licensed to practice in
Massachusetts. All as-built survey documentation
shall be in accordance with Third Order, Class II
Standards.

(b) In the case of those drawings which depict the
detailed requirements for equipment to be
assembled and wired in the factory, such as motor
control centers and the like, the record drawings
shall be updated by indicating those portions
which are superseded by change order drawings or
final shop drawings, and by including appropriate
reference information describing the change orders
by number and the shop drawings by manufacturer,
drawing and revision numbers.

(c) Record drawings shall be accessible to the Trustee
Representative at all times during the
construction period and shall be delivered to the
Trustee Representative upon completion of the
Work.

(d) Upon substantial completion of the Work and prior
to final acceptance, the Contractor shall complete
and deliver 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 reported location of the Work. The
information submitted by the Contractor and
incorporated by the Trustee Representative into
the Record Drawings will be assumed to be
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 Record Drawings as a result.
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1.9 Sheetina, shoring, Bracing, or Sloping of Trenches Plan
Submittal
(a) Prior to commencement of any excavation which has

a planned depth greater than the threshold limits
of the OSHA regulations I the Contractor shall
submit to the Trustee Representative a detailed
plan showing the design of sheeting, shoring,
bracing, sloping, or equivalent method and shall
be in receipt of the Trustee Representative's
acceptance of same. This design shall be sealed
by a registered Professional Engineer licensed in
the Commonwealth of Massachusetts.

2.0 Demolition
Prior to performing demolition of any above or below
ground structures or utilities, Contractor shall submit
to the Trustee Representative a detailed schedule of
proposed demo Iitions identifying the structures to be
demolished and the means and methods to be used in the
demolition.

2.1 Soil Erosion and Sedimentation Control Plan
Prior to performing any soil removal or material
placement, the Contractor shall submit a plan for
temporary and permanent erosion control in accordance
with Section 02125.

2.2 Daily, Weekly, and Monthly Reports

The Contractor shall prepare daily reports summarizing
on-Site activities. Daily reports shall include 'as a
minimum the following:

o Weather conditionsj
o Active work areaj
o Crew descriptionj
o Subcontractor activity;
o Equipment operating;
o Hours worked;
o Work performed;
o Problems; and
o Health and safety issues.
The Contractor, shall also submit weekly and monthly
reports describing the activity of the period. Daily
reports shall be submitted the day following the report
day. Weekly reports shall be submitted within 3 days
of the report period. Monthly reports shall be
submitted within 14 days of the report period.
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PART 2 - PRODUCTS

PART 3 - EXECUTION
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END OF SECTION



SECTION 01400
QUALITY CONTROL

PART 1 - GENERAL
1.01 Description of Work:

(a) Quality assurance
installation.

and the control of

(b) References.
(c) Inspection and testing laboratory services.

1.02 Related section
Section 01300 - submittals

1.03 Quality Assurance/Control of Installation
(a) Monitor quality control over products! services,

site conditions, and workmanship, for conformance
with the Contract Documents.

(b) Comply fully with manufacturers' instructions!
including each step in sequence.

(c) Should manufacturers' instructions conflict with
Contract Documents, request clarification from
Trustee Representative before proceeding.

(d) Comply with specified standards as a mlnlIDum
quality for the Work except when more stringent
tolerances, codes, or specified requirements
indicate higher standards or more precise
workmanship.

(e) Perform Work by persons qualified to produce
workmanship of specified quality.

1.04 References

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

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

01400-~
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(c) Should specified reference standards conflict
with Contract Documents, request clarification
from Trustee Representative before proceeding.

(d) The contractual relationship of the parties to
the Contract shall not be altered from the
Contract Documents by either mention or inference
in any reference document.

1.05 Inspection and testing laboratory services
(a) Trustee will appoint, employ, and pay for

services of an independent QA Inspector to
perform Quality Assurance inspection and testing.

(b) The QA Inspector will perform inspections, tests,
and services specified in individual
specif ication Sections and as required by the
Trustee Representative.

(c) Reports will be submitted by the QA Inspector to
the Trustee Representative, indicating
observations and results of tests and indicating
compliance or non-compliance with Contract
Documents.

(d) The contractor, when required, shall cooperate
with QA Inspector to furnish samples of
materials, design mix, equipment, tools, storage
and assistance as requested.

1. Notify QA Inspector 24 hours prior to
expected time for operations requiring
services.

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

(e) Retesting or reinspect ion required because of
non-conformance to specified requirements shall
be performed by the QA Inspector on instructions
by the Trustee Representative. Payment for
retesting or reinspection will be charged to the
Contractor by deducting inspection or testing
charges from the Contract Price.

PART 2 - PRODUCTS
Not Used.
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PART 3 - EXECUTION

Not Used.

May 1995
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SECTION 01540
JOB SITE SECURITY

PART 1 - GENERAL
1.01 Barricades, Liahts and signals

(a) The Contractor shall furnish and erect such
barricades, fences, lights and danger signals and
shall provide such other precautionary measures
for the protection of persons or property and of
the Work as necessary and to comply with Federal,
state, and local regulations. Barricades shall be
painted in a color that will be visible at night.
From sunset to sunrise, the Contractor shall
furnish and maintain at least one light at each
barricade and sufficient numbers of barricades
shall be erected to keep vehicles from being
driven on or into any Work under construction.

(b) The Contractor will be held responsible for all
damage to the Work due to failure of barricades,
signs and lights and whenever evidence is found of
such damage, the Contractor shall immediately
remove the damaged portion and replace it at
Contractor I 5 cost and expense. The Contractor I s
responsibili ty for the maintenance of barricades,
signs and lights shall not cease until the Work
has been accepted by the Trustee.

(c) The Trust will provide 24 hour uniformed security
personnel to patrol the fence line and the site
offices at 41 Atlantic Avenue for the purpose of
discouraging trespassing. These patrols will be
conducted on 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 immediately report the
violations. The Contractor will continue to have
security responsibility for the Work, both inside
and outside the fenced area. KEM Associates, whom
the Trust uses for site security, is willing to
give their personnel the appropriate OSHA training
in order to meet additional requirements if they
are retained for additional job site security.

1.02 Restricted Areas

Designated
restricted

portions of
from public

the site
access.

are currently
Immediately
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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
repair, and other necessary measures to restrict
pUblic access to these designated areas until the
remedy is installed. Contractor shall coordinate
with the Trustee Representative to establish
guidelines for personnel access to the site.
Contractor shall be fully responsible for
maintaining site security from the time of
awarding the contract to completion of the work
including periods of no construction activity such
as between construction seasons.

END OF SECTION
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SECTION 01550
SITE ACCESS AND TRAFFIC PLAN

PART 1 - GENERAL
1.01 PURPOSE

This plan has been developed with input from the Woburn
Police Department. The intention is to provide a
method to minimize traffic congestion in the area
around the Site, to improve public safety, and to
reduce the potential for complaints from the pUblic.
The Contractor shall comply with all federal, state,
and local laws and regulations that apply to the work
to be performed, including, but not limited to, all
traffic laws and vehicular weight limitations.

1.02 RESTRICTED AREAS
Truck traffic shall not pass through residential areas.
Route 38 and Merrimack Street shall not be used for
access to the site.

1.03 SITE ACCESS

All truck traffic shall access the site from Route 128
to the Washington street exit and Mishawum Road. Truck
access to the main site which covers the eastern half,
shall be from Commerce Way. Truck access to the
western portion of the Site, shall be from Mishawum
Road and New Boston Street.

PART 2 - TRAFFI C PLAN

2.01 LIMITS ON VOLUME

To minimize traffic congestion in the area around the
site the Contractor limit the number of trucks entering
the Washington Street, Mishawum Road, and Commerce Way
areas. During the hours from 7:00 AM to 3:30 PM, the
maximum number of trucks will be 50 (i.e., 50 trucks
shall be allowed into the Site and 50 trucks shall be
allowed to exit the Site). These trips should be
spread evenly over the time period. Truck traffic is
prohibited during the peak period of 3:30 PM to 5:30
PM.
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2.02 OFF-LOADING
The contractor, in conjunction with the Trustee
Representative, shall select the areas to be used for
off-loading and temporary storage of materials. These
areas shall be located on clean portions of the site to
eliminate the need to decontaminate the trucks. These
areas shall be located so that trucks can exit the
pUblic 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 soils
should be done in a manner that minimizes wheel contact
with the soils.
Tracking pads, 20 feet wide and 50 feet long,
consisting of a 12 inch thick layer of 2 1/2 inch
clean, crushed stone placed over geotextile fabric
shall be constructed and maintained over the duration
of the construction at the entrances to the staging and
storage areas.

2.03 COVERING OF MATERIALS
All trucks used for transport of fill materials, soilS,
gravel, crushed rock, asphalts, and similar materials
shall be covered with a well secured tarp before
transportation on pUblic roads. The Contractor shall
take such steps as necessary to prevent spillage, wind
blown deposits on the streets and highways, and damage
to other vehicles. After dumping the load at the site,
the Contractor shall inspect the truck bed for residual
materials and shall remove or cover residual material
before the truck is allowed to leave the site on public
roads.

2.04 STREET CLEANING
The Contractor is responsible for removing all soilS,
dirt, rock, asphalt and other deposits that accumulate
on the public streets that are a result of the
contractor's hauling operation. This includes
windblown deposits, spillage, and trackage of materials
onto the streets. Inspection of the streets is to be
performed at least daily during haUling operations.
When the inspection determines that cleaning is
required, it shall be performed immediately. The
Trustee Representative will verify compliance with this
requirement.

01550-2
May 1995



2.05 FLAGMEN

Hauling, dumping 1 and other operations shall be
performed in such a manner that pUblic streets and
traffic flow on the streets are not impacted. If the
Contractor finds in planning and scheduling of the work
that there will be a requirement to restrict traffic
flow or temporarily stop traffic, a flagman will be
required. This flagman must be an Off-Duty Woburn
Police Officer. The Contractor shall be responsible to
contact the Woburn Police Department in advance and
shall make payment for this service. In emergency
situations where a flagman is required to halt or
divert traffic, the Contractor will provide a flagman
until the Woburn Police Dept. can be notified and
respond to the site. Und er no circumstance shall a
Woburn Police Dept. Flagman be used where there is a
potential for exposure to hazardous materials.

2.06 ON-SITE TRANSPORTATION

Movements of trucks and equipment within the site
boundary are not limited in volume. However, the work
is to be performed in a manner such that public streets
and the business operations on-site are not adversely
impacted. The Contractor shall coordinate via the
Trustee Representative with business operators on-site
to stage the work such that on-site business activities
are not adversely impacted. This may require
performing portions of the work during off-hours. The
Trustee Representative will assist in and monitor the
planning, scheduling, coordination, and implementation
of the work to achieve the above goal. The control of
traffic on Site, with the exception of pUblic streets,
is the Contractors sale responsibility and shall be
performed in a safe and orderly manner. A speed limit
of 15 MPH shall be enforced by the Contractor on all
vehicles and equipment performing work on the Site.

2.07 TRANSPORTATION OF CONTAMINATED MP.TERIALS

certain activities on Site require that contaminated
materials from one area be removed and transported to
another area of the Site for use as fill material.
These materials must not be transported outside of the
site boundary. All trucks moving contaminated 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 outlined in the
Contractors decontamination plan and approved by the
Trustee Representative before moving from contaminated
areas to clean areas. steam cleaning on a
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decontamination pad that will collect the run-off shall
be used where possible. All contaminated materials
being transported are to be securely covered to
eliminate the potential for the contaminant to escape
into the environment. The Contractor shall use a
suitable dust inhibitor approved by the Trustee
Representative in conjunction with a securely anchored
tarp as a minimum. Trucks that have hauled
contaminated material shall not haul clean material or
leave the site until after undergoing thorough
decontamination. This will include steam cleaning of
the bed, wheels, tires, fenderwells, and all external
surfaces as a minimum. The Contractor shall comply
with all applicable laws and regulations in performance
of these specifications.

2.08 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 Site. In order to do this
without hauling outside of the site, the Contractor
shall utilize an existing temporary haul road that will
cross the railroad lines that divide the site (see
Figure No. 01550-1). The Trust will provide~ through
MBTA, the track crossing itself but it will be the
responsibili ty of the Contractor to provide the road
connecting to either side of the tracks. The road
shall be constructed of crushed stone. The Trust will
obtain written authorization from the parties involved
for permission to access and construct the road. One
key element of this activity will be compliance with
the META track crossing procedures and safety
requirements. The Contractor will provide META flagmen
to be on Site at the crossing during construction of,
and all use of the road over the railroad tracks. At
no time will any activity be allowed within the
railroad right-of-way without the presence of a META
flagman, who will be in charge of all crossing
activities. Any Contractor employee or subcontractor
that fails to comply with directions given by the MBTA
flagman shall be immediately dismissed and removed from
the site. The Trust will make all arrangements with
the MBTA· and will provide the Contractor with
information pertaining to these arrangements and other
requirements. Any additional cost for involving the
MBTA such as insurance 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 META safety
requirements.
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The Contractor shall provide with his bid, an estimate of
the amount of time which a flagman will be required at the
META crossing.

END OF SECTION
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SECTION 01562
DUST CONTROL

P ]\..RT 1 - GENERAL
1.01 Description of Work

The Contractor shall employ construction methods and
means that keep airborne particulates to the minimum
and shall provide for the application of water or
employ other appropriate preventative means or methods
to maintain dust control, sUbj ect to the approval of
the Trustee Representative.

1.02 Related sections

(a) Odor Control, Section 01563
(b) site Preparation, section 02100
(c) Cleaning and Grubbing, section 02110
(d) Excavation, section 02220
(e) Backfill and Fill, section 02223
(f) Drilling and Blasting, section 02221
(g) Ambient Air Monitoring, section 01565

1.03 Protection of Adjacent Property
The Contractor shall visit the site and note the
buildings, landscaping, roads, parking areas and other
facilities at and near the Work site that may be
affected by their operations. The Contractor shall
make adequate provision to fully protect the
surrounding area and will be held fUlly responsible for
all damages resulting from Contractor's operations.

1.04 Health and Safety

PM10 particulates shall be limited to an annual average
of less than 150 ug per CUbic meter and a 24-hour
maximum of 450 ug per cubic meter of air at the site
monitoring points described in section 01565. In
addition, data gathered by dust monitoring devices will
be used to monitor metals in particulates to ensure
that they are below TLV' s outlined by the American
Council of Governmental and Industrial Hygienists.
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PART 2 - PRODUCTS
The use of calcium chloride for dust control is not
permitted on the Site. site workers shall not be
exposed to particulates in excess of applicable Federal
and/or state standards. In certain areas of the site,
the metal concentrations in soil are such that total
airborne particulates shall be kept at concentrations
lower than the OSHA particulate standard of 10 mg/m3,
or respiratory protection should be used.

pART 3 - EXECUTION
Watering equipment shall be used to minimize airborne
concentrations and shall consist of pipelines, tank
trucks, or other devices approved by the Trustee
Representative, which are capable of applying a uniform
spread of water over the ground surface. A suitable
device for a positive shut-off and for regulating the
flow rate of water shall be located so as to permit
positive operator control.

END OF SECTION
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SECTION 01563
ODOR CONTROL

PART 1 - GENER~L
1.01 Description of Work

(a) The Contractor shall provide all labor, equipment/
machinery, and materials to apply odor control
media to exposed soils containing hide residues or
soils releasing odors at the Site during
prosecution of the Work.

(b) Control of odors is critical to site construction.
The Contractor shall be fully responsible for the
proper and timely implementation of odor control
measures in such a way that compliance with the
odor standard is ensured.

(c) Odor control shall include application and
maintenance of temporary/permanent soil covert or
temporary foam odor control agents.

(d) The use of odor controls shall be mandatory during
all grading work on hide piles and during
construction in Wetland 2A, the New Boston Street
Drainway adjacent to Wetland 8, and excavation of
the utility corridor adjacent to the East-Central
Hide Pile.

(e) The Contractor shall perform all Work in
accordance with the Odor Control Plan, Subsections
3, 4, and 5. The Odor control Plan is included in
draft form as Attachment B to these
Specif ications. The Contractor shall assist the
trustee representative with updated schedule
information for Public Information program,
described in Attachment B. The contractor shall
not release any project related information to the
media, all such communication shall be coordinated
by the Trustee Representative.

1.02 Related sections

(a) Dust Control, section 01562
(b) site Preparation/ section 02100
(c) Clearing and Grubbing, section 02110
(d) Excavation, section 02220
(e) Backfill and Fill, section 02223
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(f) Ambient Air Monitoring and Stack Gas Testing,
Section 01565

PART 2 - PRODUCTS
(a) As noted in part 1.01, temporary odor control

media to be applied by the Contractor shall
include soil cover or an applied foam agent. For
the purpose of temporary odor control, clean fill
soil may be placed at a nominal 6-inch thickness
over exposed subgrades containing hide residues or
other soils releasing odors. Odor control foam
shall consist. of Rusmar AC-900, or an approved
equal, applied in accordance with the
manufacturer's recommendations for odor control.

PART 3 - EXECUTION
(a) Soils containing hide residues and other soils

emitting odors shall, if disturbed during the
course of construction activities and found to
give off odors, be covered with a minimum of 6
inches of cover soil or odor control foam until
such time as final grading and cap placement can
be accomplished. The Contractor shall maintain
the integrity of the temporary odor control
measure until the final cap materials have been
placed and approved by the Trustee Representative.

(b) Odor control media shall be placed over disturbed
areas by the contractor immediately upon the
discovery of odors, especially hydrogen sulfide
(rotten egg) odors. Media shall be applied over
areas of regrading or excavation of materials
known to contain hide residue.

(c) Areas that have received odor control foam shall
not be left exposed for more than 10 calendar days
without receiving a subsequent application of foam
or final cover materials.

Cd) Clean fill used for temporary odor control may not
be re-used, following application for odor
control, for permeable cover. It may, however, be
reused as odor control or used as sUbgrade to
receive permeable cover materials, if it meets all
other criteria for compacted subgrade fill.

(e) Odor control foam shall be applied in accordance
with manufacturer's recommendations. Following
application, the Contractor shall limit traffic
over the area of application to limit disruption
of the foam membrane and the subsequent potential
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release of odors. If necessary, the Contractor
shall reapply foam to areas that have been
disturbed by construction activities, or where the
foam is greater than 10 calendar days old, at no
cost to the Trustee.

(f) The Trustee Representative shall be the final
judge in determining if odor control is adequate.
If the Contractor is unable to control odor, Work
may be stopped at the discretion of the Trustee
Representati ve. Contractor shall not be granted
extensions of time or reimbursement for any delays
so caused.

(g) At no time shall the concentration of total
reduced sulfur compounds in air exceed 47 parts
per billion at the site monitoring stations
described in section 01565. Portable instruments
and detector tubes shall be used in and near
excavations within areas known to contain hide
residue. The monitoring personnel shall provide
feedback to the excavation crew as rapidly as
possible.

END OF SECTION
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SECTION 01564
HEALTH AND SAFETY SPECIFICATIONS FOR CONSTRUCTION

PART 1 - INTRODUCTION
1.01 Purpose

The purpose of these Health and Safety Specifications
is to establish minimum health and safety requirements
for the Contractor.

1.02 Applicability

These requirements should be used by the contractor's
Health and safety Officer to assist in preparation of
the Contractor's Health and Safety Plans. These
requirements shall not relieve any party from
compliance with any applicable state, Federal, or other
health and/or safety requirements and safe construction
practices which are not identified in these
requirements.

PART 2 - SITE BACKGROUND/REMEDIES
The Industri-Plex Site, which covers approximately 245 acres
in the northern part of Woburn, Massachusetts, is a CERCLA
site. certain chemicals known to be present at the Site may
cause adverse health effects under certain circumstances.
Various chemical hazards are identified below, based upon
site data presented in the Record of Decision (ROD),
Remedial Investigation (RI), and pre-Design Investigation
(PDI) reports. These reports, which are identified in
Attachment 1, and other public information should be
consulted for more detail. Reports are contained in the
Administrative Record for the Industri-Plex Site, and can be
reviewed at the City of Reading Public Library and USEPA
Region 1 in Boston, Vlli.

Potentially impacted media inclUde air, groundwater, soil
and" sediments. ~otential exposure pathways include, but are
not necessarily limited to, ingestion, inhalation of vapors
and partiCUlates, and dermal contact. Materials of greatest
concern include:

1. Animal hide residues buried in soil and
stream/pond sediments Which give off a noxious
odor (hydrogen sulfide and methyl mercaptan) and
methane; and,
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2. Soils and sediments containing metals and certain
organic compounds.

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

1. Remedy for contaminated Soilsi
2. Air Remedy for the East Hide Pilei and
3. Remedy for Contaminated Groundwater.

The soil and sediment remedy is intended to prevent physical
contact with soil and sediment containing arsenic, lead,
and/or chromium above ROD Action Levels of 300 ppm, 600 ppm,
and 1000 ppm, respectively. Physical contact is prevented
using either pre-existing structures (such as buildings and
paved roadways), or a permeable soil cover or cover
equivalent.
A gas collection and treatment system constitutes the Air
Remedy for the East Hide Pile.
The groundwater remedy will consist of
extraction, treatment and recharge systems.

groundwater

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 implement Project Health
and Safety Plans. The Health and Safety Plans shall conform
with the requirements of 29 CFR 1910.120 and shall be
prepared by the contractor's Health and Safety Officer. The
contractor's Health and Safety Officer shall be a certified
Industrial Hygienist and shall have experience with
establishing and implementing health and safety plans and
programs for hazardous waste site operations. The
Contractor f s Health and Safety Plans shall incorporate the
requirements contained herein and shall describe all actions
to be taken to protect worker health and safety. These
plans shall identify all tasks to be undertaken by the
Contr~ctor and shall establish Health and Safety procedures
for each task. The Contractor's Health and Safety Plans
shall be approved by the Contractor Is Heal th and Safety
Officer prior to the initiation of any fieldwork, and submit
copies for comment frOm the USEPA, and MDEP. Any
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modifications to the Plans shall be submitted to the USEPA
and MDEP for comment.

PART 3 - RECORD KEEPING
All parties engaged in on-site activities must read the
Contractor's Health and Safety Plans for the relevant tasks.
Documentation demonstrating compliance with this requirement
shall be maintained on-Site by the Contractor . Written
evidence of compliance with 29 CFR 1910.120 shall also be
maintained on-Site in the Contractor I s files. Copies of
such documentation shall be provided to the Trustee
Representative.
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ATTACHMENT 1
REFERENCES

Ecology and Environment Inc., 1980: Monitoring of Metal
Content in Airborne Particulate, Field Investigations
of Uncontrolled Hazardous waste 8ites , FIT Prpj ect,
Task Report to the Environmental Protection Agency,
Contract No. 68-01-6056, May 13,1980.

Ecology and Environment Inc., 1981: Amendment to the North
Woburn, Massachusetts Monitoring of Metal Content in
Airborne Particulate, Field Investigations of
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SECTION 01565

AMBIENT AIR MONITORING

PART 1 - GENERAL

1.01 Description of Work
The Contractor shall operate a site monitoring system to
ensure that air quality standards for odor and PMIO
particulates (47 ppb hydrogen sUlfide odor units and 90 ug
per cubic meter, respectively) are not exceeded during
remedial action. The Contractor shall take appropriate
action, as discussed in sections 01563 and 01562 if these
standards are exceeded. The Contractor shall also perform
ambient air monitoring to protect site workers as
appropriate (Sections 01563 and 01564) .

1.02 Related Sections
(a) Dust Control, Section 01562
(b) site Preparation, section 02100
(c) Clearing and Grubbing, section 02110
(d) Excavation, Section 02220
(e) Backfill and Fill, Section 02223
(f) Odor Control, Section 01563
(g) Health and Safety Specifications for Construction,

section 01564

PART 2 - PRODUCTS

The Contractor shall utilize products which meet the
specifications and performance requirements defined in the
attached Site Monitoring Plan (Attachment 01565-1).

PART 3 - EXECUTION

The particulate and odor monitoring programs shall be in
effect at all times during remedial action as described in
the attached site Monitoring Plan. The monitoring team
shall provide feedback to excavation crews as soon as
possible.

END OF SECTION

Attachment
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ATTACHMENT

Volume 2 of the site Monitoring Plan (ISRT-PDI-33) I which
was sUbmitted to the Agencies as part of the Pre-Design
Investigation, will be included in the Contractor bid
Documents.



1.04 Closeout Submittals:

(a) Certification of completion from a Professional
Engineer registered in the Cornmonwealth of
Massachusetts that work has been completed in
compliance with the terms of the remedial design.

(b) Project Record Documents: In accordance with
requirements of Section 01720.

(c) Deliver evidence of compliance with requirements
of governing authorities:
1. Certificates of Acceptance.
2. Certificate of OccupancYI if required.

(d) Deliver certificate of Insurance for Products and
Completed Operations.

(e) Maintenance Manual.

(f) Applicable requirements of federal! state, and
local agencies having jurisdiction.

1.05 Evidence Of Payments, And Release Of Liens:
(a) contractor1s Affidavit of payment of Debts and

Claims:
(b) Contractor's Affidavit of Release of Liensj with:

1. Consent of Surety to Final Payment.

2. Contractor's release or waiver of liens. (To
be reviewed by Trustee prior to final Payment
Certification. )

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

(c) All submittals shall be duly executed before
delivery to Trustee Representative.

1.06 Final Adjustment Of Accounts:

(a) Submit final statement of accounting to Trustee
Representative.

01700-3
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(b) statement
including:

shall reflect all adjustments,

1. original Contract Amount.
2. Additions and deductions resulting from:

a. Previous Change Orders.
b. Unit Prices.
c. Other Adjustments.
d. Deductions for uncorrected work.
e. Deductions to Re-review/Re-inspection

Payments.
3. Total Contract price, as adjusted.
4. Previous payments.
5. Amount remaining due.

1.07 Final Application For Payment:
(a) Contractor

accordance
Agreement.

shall
with

submit final application in
requirements of the Contract

1.08 Post-construction Review:
(a) Prior to expiration of one year from Date of

Substantial Completion, Trustee Representative
will make visual review of project in company with
Contractor to determine whether correction of work
is required, in accordance with provisions of
section 01740.

(b) For guarantees beyond one year, Trustee
Representative will provide reviews at request of
Trustee, after notification to Contractor.

(c) Trustee Representative will promptly notify
Contractor, in writing, of any observed
deficiencies.

PART 2 - PRODUCTS
Not used

PART 3 - EXECUTION

Not used

END OF SECTION
01700-4
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SECTION 01720
PROJECT RECORD DOCUMENTS

PART 1 - GENERP.L

1.01 Description of Work

(a) The work under this section includes, but is not
necessarily limited to, the maintenance, recording
and submittal of project record documents as
herein specified.

(b) The Contractor
locations at the
copy of:

shall
site

maintain in
for the Owner

designated
one record

1. Drawings
2. specifications

3. Change orders and other modifications to the
Contract

4. Engineer field orders or written instructions

5. Reviewed shop drawings, product data and
samples

6. Field test records

7. Heal th and Safety records as required under
OSHA 1910.120.

1.02 Maintenance Of Documents and Samples

(a) storage

1. store documents and samples in contractor's
field office apart from documents used for
construction.

2. Provide files and racks for storage of
documents.

3. Provide locked cabinet or secure storage
space for storage of samples.

(b) File documents and samples in accordance with
format of these specifications.
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(c) Maintenance

1. Maintain documents in a clean, dry / legible
condition and in good order.

2. Do not use record documents for construction
purposes.

(d) Make documents and samples available at all times
for inspection by Trustee Representative.

1.03 Recording

(a) Label each document "PROJECT RECORD" in neat,
large printed letters.

(b) Recording
Record information
construction progress.

concurrently with

2. Do not conceal any work until required
information is recorded.

(c) Drawings: Record drawings shall be reproducible,
shall have a title block indicating that the
drawings are record drawings, the name of the
company preparing the record drawings and the date
the record drawings were prepared. The Contractor
will be provided paper sepias of the Contract
Drawings, at the cost of reproduction, or he 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 appurtenances,
referenced to permanent surface improvements.

3. Location of internal utili ties and
appurtenances concealed in the construction,
referenced to visible and accessible features
of the structure.

4. Field changes of dimension and detail.

5. Changes made by Requests for Information
(RFI), field order or by change order.

6. Details not on original Contract Drawings.
01.720-2
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(d) Specifications:
record:

Legibly roark each section to

1. Manufacturer, trade name, catalog number,
supplier of each product and item
equipment actually installed.

and
of

2. Changes made by Requests for Information
(RFI), field order or by change order.

1.04 Submittal
(a) At Contract closeout, deliver record documents in

the form of a Final Remedial Construction Report
to Trustee Representative for the Trustee.

(b) Accompany submittal with transmittal letter, in
duplicate, containing:

1. Date
2. Project title and number

3. contractor's name and address
4. Title and number of each record document
5. signature of Contractor

authorized representative.
or contractor's

END OF SECTION
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SECTION 01740
WARRANTIES

PART 1 - GENERAL
1.01 Project Maintenance And Warranty

(a) Maintain and keep in good repair the Work covered
by these Drawings and Specifications until
acceptance by the Trustee.

(b) The Contractor shall warrant for a period of one
year from the date of Trustee's written acceptance
of certain segments of the Work and/or Trustee's
written final acceptance of the Project, as
defined in the Contract Documents, that the
completed Work is free from all defects due to
faulty products or workmanship and the Contractor
shall promptly make such corrections as may be
necessary by reason of such defects. The Trustee
will give notice of observed defects with
reasonable promptness. In the event that the
Contractor should fail to make such repairs!
adjustments or other work that may be made
necessary by such defects, the Trustee may do so
and charge the Contractor the cost thereby
incurred.

(c) The Contractor shall not be obligated to make
replacements which become necessary because of
ordinary wear and tear, or as a result of improper
operation or maintenance, or as a result of
improper work or damage by another Contractor or
the Trustee, or to perform any work which is
normally performed by a maintenance crew during
operation.

(d) In the event of mUltiple failures of major
consequences prior to the expiration of the one
year warranty described above, the affected unit
shall be disassembled, inspected and modified or
replaced as necessary to prevent further
occurrences.
All related components which may have been damaged
or rendered non-serviceable as a consequence of
the failure shall be replaced. A new 12 month
warranty against defective or deficient design,
workmanship, and materials shall commence on the
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day that the item is reassembled and placed back
into operation. As used herein, multiple failure
shall be interpreted to mean two or more
successive failures of the same kind in the same
item or failures of the same kind in two or more
items. Major failures may include, but are not
limited to, cracked or broken housings, piping, or
vessels, excessive deflections, bent or broken
shafts, broken or chipped gear teeth, premature
bearing failure, excessive wear or excessive
leakage around seals. Failures which are directly
and clearly traceable to operator abuse, such as
operations in conflict with pUblished operating
procedures or improper maintenance, such as
substitution of unauthorized replacement parts,
use of incorrect lubricants or chemicals, flagrant
over- or under-lubrication and using maintenance
procedures not conforming with pUblished
maintenance instructions, shall be exempted from
the scope of the one year warranty. Should
multiple failures occur in a given item, all
products of the same size and type shall be
disassembled,inspected, modified or replaced as
necessary and rewarranted for one year.

(e) The Contractor shall, at Contractor's own expense,
furnish all labor, materials, tools and equipment
required 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 from
neglect, faulty workmanship or faulty materials,
in any part of the Work performed by the
contractor. Such repair shall also include
refilling of trenches, excavations or embankments
which show settlement or erosion after backfilling
or placement.

(f) Except as noted on the Drawings or as specified,
all structures such as embankments and fences
shall be returned to their original condition
prior to the completion of the contract. Any and
all damage to any facility not designated for
removal, resulting from the ContractorIS
operations, shall be promptly repaired by the
Contractor at no cost to the Trustee.

(g) The Contractor shall be responsible for all road
and entrance reconstruction and repairs and
maintenance of same for a period of one year from
the date of final acceptance. In the event the
repairs and maintenance' are not made immediately
and it becomes necessary for the owner of the road
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to make such repairs, the Contractor shall
reimburse the owner of the road for the cost of
such repairs.

(h) The Trustee Representative shall have access to
the Work at all times and Contractor shall provide
such access for inspection or Observation of the
Work by the Representative or persons designated
by the Representati ve. 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
Documents, Trustee shall pay Contractor the cost
of uncovering and replacement, such cost shall be
determined by the change provisions of the
Contract. If such Work is found to be effective
or faulty, Contractor shall pay all costs to
correct that Work and all costs for the uncovering
and replacement.

(i) In the event the Contractor fails to proceed to
remedy the defects upon notification within l5
days of the date of such notice, the Trustee
reserves the right to cause the required materials
to be procured and the work to be done, as
described in the Drawings and Specifications, and
to hold the Contractor liable for the cost and
expense thereof.

(j) Notice to Contractor for repairs and
reconstruction will be made in the form of a
registered letter per the notice provisions of the
contracts.

(k) Neither the foregoing paragraphs nor any provision
in the Contract Documents I nor any special
guarantee time limit implies any limitation of the
Contractor's liability within the law of the place
of construction.

END OF SECTION
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SECTION 02010
SUBSURFACE CONDITIONS

PART 1 - GENERAL
1.01 Description

(a) Soil boring logs are shown in reports prepared as
part of past investigations of the site and the
PreDesign Investigation. This information may be
reviewed at the offices of The Industriplex Site
Remedial Trust, 41 Atlantic Avenue, Woburn, ~~.

(b) This soil investigation information is offered as
an aid in Bidding only and is not a part of the
Contract Documents. The boring logs are available
for Contractor I s information but are not a
warranty of subsurface conditions. The Trustee,
Engineer, and the Trustee Representative assume no
responsibility for any variation between materials
encountered during construction and those
indicated on the boring logs nor for any variation
between the location of the water table
encountered during construction and that indicated
on the boring logs at the date borings were taken.

(c) Additional Investigation: The Contractor shall
visit the site and become acquainted with Site
conditions. Once the Trustee Representative has
given his approval in writing, prospective
Contractors may perform their own subsurface
investigations, in which case their request for
borings or digging of testholes will have to be
accompanied by a Work Plan and associated Health
and Safety Plan. The Contractor shall obtain the
right to access private property located on the
Site from Trustee Representative and shall assume
all responsibility for any damage to property
caused as a result of the Contractor'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 soil cuttings and/or samples.

(d) Location of Borings: Contractors shall be
responsible for making their own determination of
the location of the soil borings on this Project.

END OF SECTION
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SECTION 02060

DECOMMISSIONING OF UTILITIES AND STRUCTURES
PART 1 - GENERAL
1.01 Description of Work

The Contractor shall furnish all labor, materials,
tools, and appurtenances required to complete the work
as described below. The Contractor shall provide a
"Competent Person1t to implement, supervise, and inspect
all decommissioning work. Work described in this
section includes work in confined spaces. All work
shall be performed in accordance with the contractor's
Health and Safety Plan. The Contractor shall be fUlly
responsible for protecting utilities and structures
which are to remain in service. Contractor shall
notify and coordinate with utility owners as required
to complete the work.

1.02 Related sections

(a) Clearing and Grubbing - Section 02110
(b) Excavation - section 02220
(c) Backfill and Fill - Section 02223
(d) Impermeable and Permeable Cover Fill Section

02242
(e) Health and Safety Specifications for Construction

- Section 01564
(f) Dust Control - Section 01562
(g) Odor Control - Section 01563
(h) Concrete - Section 03330

1.03 Submittals

(a) The Contractor shall SUbmit to the Trustee
Representative a decommissioning plan describing
the abandonment sequence 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 Record Documents

The Contractor shall accurately survey and record actual
locations of decommissioned structures, tanks and utilities I

and submit as-built decommissioning plans to the Trustee
Representative.
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PART 2 - PRODUCTS
2.01 Fill Material

Backfill material shall be used as specified in
sections 02223 and 02242.

PART 3 - EXECUTION
3.01 Underground Concrete Tanks

The decommissioning shall include, but not be limited
to:

(a) The testing, removal and disposal of any contents
in accordance with all current regulations.

(b) The demolition and removal of the roof slab and,
if necessary, the demolition and removal of the
side walls to 2 feet below the cover subgrade.

(c) steam cleaning the inside of the tank, and
(d) Filling empty, cleaned tanks as specified, with

lean concrete or with backfill placed in compacted
lifts in accordance with these specifications
(section 02223).

3.02 Underground steel Tanks

The work shall inclUde, but not be limited to:
(a) Same as 3.01(a)
(b) steam Cleaning
(c) Fill with lean concrete

3.03 Abandoned Pipelines

The work shall include, but not be limited to:

(a) Demolish and remove manholes and inlets to -2 feet
below cover subgrade and backfill with lean
concrete.

(b) Plug abandoned pipelines with masonry or concrete
bulkheads, minimum thickness 12 inches at both
ends if possible.

(c) Pressure grout the 36 inch pipeline on the Woburn
Industrial Associates property.
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3.04 U!G Vaults and Pits

The work shall include, but not be limited to:
(a) Cut and remove all pipes at the ins ide of the

structure.
(b) Fill structure with lean concrete.
(c) Wood bulkheads may be used to block off DIG Vaults

and pits provided they are fully encased by
concrete.

3.05 Concrete Slabs
Unless otherwise specified, structural slabs shall be
demolished and removed. structurally sound concrete
slabs may be left in place, if so directed by the
Trustee Representative, as a cover equivalent. In SUch
case all soil, vegetation and debris shall be removed
and the slab shall be steam cleaned.

3.06 Above Ground steel Tanks

The work shall include, but not be limited to:

(a) Same as 3.01(a)
(b) Steam clean steel inside and outside
(c) Demolish tank
(d) Remove tank in accordance with all current

regUlations.
(e) steam clean concrete slab

3.07 Gas Pumps

The work shall inclUde, but not be limited to:

(a) Same as 3.01(a)
(b) Steam clean
(c) Remove in accordance with all current regulations.

3.08 Above Ground structures

The work shall include, but not be limited to:

(a) steam clean all surfaces
(b) Demolish roof and walls
(c) Demolish slabs if directed by the Trustee

Representative.
(d) Remove debris in accordance with all current

regulations.
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3.09 Disposal of Demolition Debris

Demolition debris shall be disposed in accordance with
the requirements of Section 02110, Clearing and
Grubbing.

3.10 Abandoned Rail 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
fill to provide a smooth surface for the cover.
Requirements for proof rolling are wa.ived within the
limits defined by the ends of the railroad ties. No
grubbing is necessary to remove ties and rail. Clear
all other debris from the railroad tracks including
trees, stumps, brush, and trash prior to backfilling.

Existing abandoned rail spurs within an area to receive
at grade cover shall have the ties and rails completely
removed. Rails and ties will be treated as metal and
wood debris and disposed of as described in subsection
3.03 of section 02110.

END OF SECTION
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SECTION 02070
MONITORING WELL, GAS VENT, AND PIEZOMETER DECOMMISSIONING

1.01 Descr~ption of Work
This section describes the general requirements for
abandoning the existing groundwater monitoring wells,
hide pile gas vents, and piezometers.

1.02 Reference Specifications
All groundwater monitoring well, gas vent, and
piezometer abandonment shall be done in accordance with
the current Commonwealth of Massachusetts Department of
Environmental Protection (MDEP) , Standard References
for Monitoring Wells, Section 4.6, Decommission of
Monitoring Wells.

1.03 submittals
A detailed plan for abandonment of each well shall be
submitted to the Trustee Representative in accordance
with Section 1300. At the completion of the well
abandonment, record drawings showing the as-built
conditions of the abandoned well shall be prepared.
The documentation shall include at least the following;

1. Method and equipment used to seal the well(s),
2. Well depth to the nearest 0.1 feet,
3. Depth drilled,
4. Diameter of overdrill,
5. Volume of grout used,
6. Grout mix, and
7. copies of Massachusetts well drillers

registrations of drillers performing the work.

1.04 Quality Assurance

(a) Observ~tion and testing: All well, gas vent, and
piezometer abandonment operations shall be
conducted under the observation of the Trustee
Representative. The Trustee Representative will
be familiar with Commonwealth of Massachusetts
Department of Environmental Protection I Standard
References for Monitoring Wells, Section 4.6,
Decommissioning of Monitoring Wells guidelines and
will ensure that all field activities follow these
guidelines.
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1.05 Qualifications
(a) Well Decommissioning Personnel: Driller must be

licensed in the Commonwealth of Massachusetts.
The driller must have knowledge of well
construction and geologic conditions of the area
and must have familiarity with procedures
presented in this Section.

1.06 Sequencing
(aJ Sequence activities to decommission the wells in

the following order.
1. Review existing As-Built Notes and Records on

each well where available.
2. Remove obstructions, overburden casings, drop

pipes, check valves and pumps. Clear any
obstacles or debris that may have entered the
well.

3. Destroy or remove the casing in accordance
with section 3.02, if appropriate.

4. Grout the well to be sealed including the
annular space, if necessary.

5. Finish the plugged well or borehole with a
concrete surface seal a minimum of 24 hours
after grouting.

1.07 Scheduling

(a) Schedule Work to precede cover construction in the
area.

1.08 Related sections

(a) Health and Safety Specifications for Construction
- section 01564.

PART 2 - PRODUCTS
2.01 Materials

(a) Grout: Mixture of not more than six gallons of
water per CUbic foot (one per 94 pound bag)
Portland Cement with the addition of 5 percent by
weight, free flowing bentonite power. Water used
shall be fresh, clean, and potable.
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2.02 Equipment

(a) Drilling Equipment: Drill rig consisting of rotary
drilling equipment for re-drilling the boring at
well locations.

(b) Provide the following as indicated:
1. Grout pump capable of pumping grout mixture

as specified to the required depths.

2. Tremie pipe of sufficient length to reach
within I-foot of the bottom of well.

3. Mud tub or barrel of sufficient volume to
adequately mix grout prior to placement in
the borehole.
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PART 3 - EXECUTION
3.1 General
The currently identified groundwater monitoring wells,
piezometers, well points I and gas vents are listed below.
All are to be abandoned unless required for the Gsrp study
or otherwise instructed by the Trustee Representative.

Well Casing Borehole Overdrill Screen
Number Tvpe Diameter Depth Bottom
OW-1* 6" Steel 13" 108 ft. 25 ft.
OW-1A* 4" PVC 8" 25 ft. 6 ft.
OW-2* 6" Steel 8 3/4" 100 ft. 17 ft.
OW-3* 6" Steel 13" 83 ft. 13.5 ft.
OW-4* 6" steel 13" 44 ft. 26 ft.
OW-5* 4" PVC 8" 49.5 ft. 10 ft.
OW-6* 4" PVC 8" 56 ft. 7 ft.
OW-7* 4" PVC 8" 46.5 ft. 7 ft.
ow-a* 6" Steel 8" 100 ft. 10 ft.
OW-9* 6" Steel 13" 123 ft. 29 ft.
OW-I0* 4" PVC 8" 34.5 ft. 3.5 it.
OW-11* 4" PVC 8" 42 ft. 3 ft.
OW-12* 4" PVC 8" 52 ft. 10 ft.

"OW-13* 4" PVC 8" 34.5 ft. 9 ft.
OW-14* 4" PVC 8" 52 ft. S ft.
·OW-lS* 6" Steel 12" 28 ft. 8.5 ft.

.OW-16* 4" PVC 8 1/4" 38 it 16.75 ft.
OW-17'" 4" PVC 12" 30.5 ft. 11 ft.
OW-18* 6" PVC 12" 61 ft. 16.5 ft.
OW-18A* 4" PVC 8 1/4" 20 ft. 15.5 ft.
OW-19* 6" PVC 12 1/4" 70 ft. 71.5 ft.
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Well Casing Eorehol", Overdri11 Screen
Number Type Diameter Depth Bottom
OW-19A* 4" PVC 8" 40 ft. 41 ft.
OW-20* 4" PVC 8" 99.5 ft. 101 ft.
QW-20A* 4" PVC 8" 40.5 ft. 40.7 ft.
OW-21 4" PVC 12" NIl. 15 ft.
OW-22 2" PVC 12" NIl. 13.3 ft.
OW-23 4" PVC 10" NIl. 27 ft.
DW-24A 4" pvc 10" NA 24.97 ft.
OW-24B 4" PVC 10n NA 59.65 ft.
DW-25A 4" PVC 8" NIl. 23 ft.
DW-25B 4" PVC 8" NA 40.2 ft.
DW-26A 4" PVC 10" NA 23.2 ft.
OW-26B 4" PVC 8" NA 41.46 ft.
OW-27A 4" PVC 10" NA 40.32 ft.
OW-27B 4" PVC 8" NA 94.57 ft.
OW-28 4" PVC 8 3/4" NA 8.8 ft.
OW-29 4" PVC 10" NA 25.70 ft.
OW-30A 4" PVC 10" NA 18.72 ft.
OW-30B 4" PVC 10" NA 57.83 ft.
QW-31 4" PVC 10" NA 13.4 ft.
OW-32 4" PVC 10" NA 7.7 ft.
OW-33A 4" PVC 10" NA 44.4 it.
DW-33B 4" PVC unknown NA 84.01 ft.
OW-36 4" PVC unknown NIl. 12.90 ft.
OW-37 4" PVC unknown NA 15.72 ft.
OW-38 4" PVC unknown NIl. 15.50 ft.
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Well Casing Borehole Overdrill Screen
Number Type Diameter Depth Bottom
OW-39 4" PVC unknown NA 15.10 ft.
OW-40 4" PVC unknown NA 17.00 ft.
OW-41 4" PVC unknown NA 15.00 ft.
OW-42 4" PVC unknown NA 34.0 ft.
OW-43 4" PVC 12 " 17 it. 14 ft.
OW-44 4" PVC 10" 17 ft. 16.5 ft.
OW-45 4" PVC 10" 20.5 ft. 19.5 ft.
OW-46 4" PVC 12" 14.5 ft. 13.5 ft.
OW-47 4" PVC 12" 18 ft. 16.5 ft.
OW-48 4" PVC 12" NA 44.5 ft.
OW-48A 4" PVC 12" NA 24.5 ft.
OW-49 4" PVC 12" 66.5 ft. 56 ft.
QW-49A 4" PVC 10" NA 26 ft.
OW-50 4" PVC 12" 76.5 ft. 50 ft.
OW-50A 4" PVC 12 " NA 28.5 ft.
OW-37A 2" PVC unknown NA 30.0 ft.
OW-SIB 6" Steel unknown 88.3 ft. 88.3 ft.
OW-S2A 2" PVC unknown NA 12.4 ft.
QW-S28 2" PVC unknown NA 18.0 ft.
OW-S3B 6" steel unknown 81.9 ft. 81.9 ft.
OW-S4A 2" PVC unknown NA 13.5 ft.
QW-S4B 2" PVC unknown NA 25.2 ft.
OW-S4C 2" PVC unknown NA 47.8 ft.
OW-5S 6" Steel unknown 70.1 ft. 70.1 ft.
OW-S6A 2" PVC unknown NA 14.3 ft.
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Well Casing Borehole Overdrill Screen
Number Type Diameter Depth Bottom
QW-56B 2" PVC unknown NA 26.0 ft.
DW-56C 2" pvc unknown NA 32.0 ft.
OW-57 6" Steel unknown 65.2 ft. 65.2 ft.
WP-l 2" Steel unknown NA 12.0 ft.
WP-2 2" steel unknown NA 12.0 ft.
WP-3 2" steel unknown NA 12.0 ft.
WP-4 2" steel unknown NA 12.0 ft.
WP-5 2" Steel unknown NA 12.0 ft.

PZ-l 2" PVC 8 1/4" NA 14 ft.
PZ-2 2" PVC 8 1/4" NA 14 ft.
P-l 2" PVC 8 1/4" NA 50.7 ft.
P-2S 2" PVC 8 1/4" NA 22 ft.
P-2I 2" PVC 8 1/4" NA 35 ft.
P-2D 2" PVC 8 1/4" NA 64 ft.
P-3S 2" PVC 8 1/4" NA 44.3 ft.
P-3D* 2" PVc 4" 74.3" 69.5 ft.
P-4S 2" PVC 8 1/4" NA 25 ft.
P-4I 2" PVC 8 1/4" NA 59.5 ft.
P-4D* 2" PVC 12" 8.85" 84 ft.
p-6 2" PVC 8 1/4" NA 67 ft.
P-7 2" PVC 8 1/4" NA 46 ft.
P-8 2" PVC 8 1/4" NA 50.5 ft.
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Well Casing Borehole Overdrill Screen
Number Type Diameter Depth Bottom
AS-5 4" PVC 6" 22 ft. unknown
BH-9 4" PVC 6" 46 ft. S ft.
BR-10 4" PVC 6" 40 ft. S ft.
BR-11 4" PVC 6" 40 ft. S ft.
8H-12 4" PVC 6" 17 it. S ft.
B8-13 4" PVC 6" 15 ft. S ft.
BH-14 4" PVC 6" 17 ft. S ft.
BB-1S 4" PVC 6" 15 it. 8 ft.
BH-16 4" PVC 6" 15 ft. S ft.
BH-17 4" PVC 6" 10 ft. S ft.
BH-17A 4" PVC 6" 10 ft. 8 ft.
BH-18 4" PVC 6" 12 ft. 8 ft.
8H-19 4" PVC 6" 22 ft. S ft.
8H-20 4" PVC 6" 20 ft. S ft.
BH-21 4" PVC 6" 16 ft. 8 ft.
BH-22 4" PVC 6" 10 ft. S ft.
BH-23 4" PVC 6" 15 ft. a ft.
8H-24 4" pvc 6" 27 ft. a ft.
(44/52)
BH-25 4" PVC 6" 27 ft. a ft.
(43/57)
8H-26 4" PVC 6" 17 ft. S ft.

Additionally, approximately sixty additional piezometersmight exist which may also requlre abandonment using theprocedures outlined herein. Abandonment shall be at thedirection of and under the supervision of the TrusteeRepresentative.
* Overdrilling required for these wells.
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3.02 Procedure
(a) Depth to water

for each well
shall be made
measuring point
well casing or,
well casing.

and total depth shall be measured
before abandoning. Measurement
to the nearest 0 .1 foot. The
shall be either a notch cut in the
if absent, the high point of the

(b) Surface protective casings (and steel overburden
casings, if necessary) shall be removed.
1. Should the removal of any steel overburden

casings prove to be impossible with the
drilling equipment, then an on-site backhoe
shall be used to excavate to a minimum depth
of two feet below ground surface, and the
casing removed using a cutting torch or
equivalent method.

2. If the steel overburden casing is not
removed, any PVC casing and well construction
materials shall be removed by drilling with a
bit .seated as close as possible to the inside
diameter of the steel overburden casing as
described in item (c) below.

(c) For monitoring wells constructed of PVC where no
boring log exists, or where the boring log
indicates that the open interval extends through
the overburden sand, gravel, glacial till and
bedrock without a proper seal, except for air
moni tor ing boreholes (BH), see 3.02 (h) the well
shall be over-drilled using a truck-mounted air-
rotary drill rig with a roller bit diameter
greater than that of the original borehole and to
a depth at least three feet greater than the total
well depth provided in as-built drawings, or
measured as described in 3.02(a) above. For wells
extending into bedrock, overdrilling (reaming) to
the bottom of the hole is sUfficient. The hole
shall be maintained open during re-drilling and
grouting operations.

(d) Monitoring wells with casings constructed of PVC,
where a monitoring well log clearly presents
details of well construction and shows the
existence of an adequate annular seal I do not
require overdrilling unless directed to do so by
the Trustee Representative.

(e) For monitoring wellS
stainless steel, the

constructed
Contractor

of steel or
shall make
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reasonable attempts to remove the casing. If the
attempt is unsuccessful, the contractor, if
approved by the Trustee Representative, may then
leave the casing in the ground. The casing shall
be cut off 2 feet below ground surface as in item
(b) above.

(f) Well casings and boreholes resulting from
overdrilling shall then be grouted with cement-
bentonite grout to a depth four feet below ground
surface using a tremie method to ensure placement
from bottom to top of the well. The grout shall
be allowed to set for a minimum of twenty four
hours. After this time the Contractor shall top
off the grout with additional material if
shrinkage has occurred.

(g) The upper four feet of wells and piezometers shall
be filled with concrete to a diameter at least two
feet greater than the borehole wall with a 611

thick slab of concrete above grade. The upper
four feet of hide pile gas vents shall be filled
with clean sand.

(h) In order to minimize the potential for odor
release, the following method will be used to
decommission the air monitoring boreholes. The
air monitoring boreholes are identified in 3.1
with either the BE 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 destroyed, the existing
borehole will be grouted with a tremie pipe from
the bottom of the existing hole. The borehole
will not be overdrilled in order to minimize odor
releases. Air monitoring wells located on the
east Hide Pile, BH-9, BH-IO, EH-II, BH-12 and BH-
13, will have the length of borehole above the
water level filled with the same material as the
gas collection layer (3jS-inch) gravel. All other
wells will be grouted to wi thin 3 feet of the
surface and completed according to the
specification section 02070.

END OF SECTION
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4.6 DECOK~!SS10N!NG OF MONITORING WELLS

4.6-1 PURPOSE

Any abandoned monitoring well th&t is no longer in use or that ia unfit
for its intended purposes should be decommissioned. Plugging the well
And surface restoration are the central features of the decommissioning
process. Plugging consists of constructing a low permeability cylinder
or plug within that portion of the subsurface occupied by the well And
its annulus, including the uncAsed portion of bedrock wells as well as
the cased portion. Surface restoration cpnslsta of the removal of the
upper three to four feet of the well and 'backfilling the area with an
effective seal. An abandoned monitoring well has been defined for the
purpose of these Standard References (SRS) as fiawell whose use has been
permanently discontinuedj as used in these References it includes a
monitoring well, piezometer, or observation well that is no longer
suitable for use either for water-level measurements or water quality
sampling. "

Proper plugging of such wells will:

o Eliminate physical hazards

o Prevent ground water contamination

o Conserve the yield and hydrostatic head of confined aquif~rs

o Prevent the intermingling of potable and non-potable ground
water, and

o Prevent the migration of contamination through a confining
layer separating aquifers.

It should be noted that the objective in Massachusetts differs markedly
from the goals established by the American Water Works Association and
the statutes, re~~lations, or ~~idelines of most other states. Many
documents contain the following language: ~The basic concep~ of proper
sealing of abandoned wells is restoration, AS far as feasible, c: the
controlling hydrogeological conditions that existed before the well was
drilled and co~st:ucted. !! this restoration can be accomplished, all
the objectives o~ plugging wells will be adequately fulfilled.w To
accomplish this goal some s~a~es have sugges~ed the placement of sand
and gravel opposi~e ~he more permeable subsurface zones and clay
opposite less pe~eable zones. While that goal is an a~~i=able one, it
is also one which, in DEP's opinion, is unAttAinable in practice. In
order to meet the objectives 0: proper plugging as stated above, DEP has
t~ie= ~c deve~=: e si~?lei w==ka=le app=ca=h tha~ ~i:l selve ~~e
exis~ing ana potential prOblems from unsafe abandoned wells.
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Some examples of the types ot unsafe ~ellB that may cause problems
include:

o Buried uncapped wella: cont~~inants may enter the well
through the buried top of the casing, travel down the well
casing, and enter the aquifer through the well screen and
wall of the annulus;

o Wells with cracked or corroded casing:
enter the well;

Burface water may

o Improperly constructed wells: an un~aled or improperly
sealed annular space around the outside of a well casing or
between an inner and outer CAsing may serve as a channel for
surface water to migrate into an aquifer and/or ground water
may be transferred from one aquifer to another;

o Open hole wells in bedrock: may Berve to interconnect
aquifers in different formations;

o Unplugged abandoned flowing a-rtesian wells: this can
result .in a 1088 of water, reduction of regional artesian
head and localized surface flooding; and

o Uncovered and unplugged abandoned wells with large inside
diameter: these may represent a phys{cal hazard to human
beings and animals, as well as a disposal receptacle for
conl:aminants, wast:e, and debris.

4.6-2 PREL!KIN~RY WO~~ TO BE PER:OR~D B~:OR! UNDERTAYING
WELL PLUGGING

One should be a registered well driller i~ Xassa=r.~eette or a person
k~owledgeable with the installation of we~ls in order to decommission
them. There is no nationally recognized or state-approved ex~ina~ion
or certification process for well decommissioning and plugging.
However, ~= is cbvio~s ~~a~ e well cont=a=~o= or perso~ who is familiar
wi~h well construction and the geologic conditions of the region is
preferable ~o a person who does not routinely perfer=. such work. If the
existing ~ell must be "over drillec" then a regi5~ere~ Massachuset~s
~ell driller must per£o~ t~e work. !t is expected ~hat an experienced
well contractor will be familiar with the correct procedures to follOW.
That experience should p=ovide substantial savings to ~he property owner
in the 10:1; :un.

The pro?e=~: owner should ask ~he well co~~=a=~o= ~C~-: his qualifica-
tions. Some drillers or contractors specialice ir. rock wells; others in
over~u=der. wells. Some have worked exte~si~ely w'-~ multi-leve: wells
at sites ...·.:.thcor.ta:ninatec g'::-oundwa-:e;;i o~hers have only workec ",':"t::
single-level, cased wa~er wells.
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4.6-2.2 Location and Inspection

Locating the abandoned well is the first step in decommissioning. While
some wells are easily located, others may be buried or otherwise
concealed. It may be possible to find the location of abandoned wella
through contact with past land owners, occupants, retired workers,
neighbors, or well contractors. Regulatory officials and hydrogeologic
report. may have useful information. The well recorda maintained by ~he
United States Geological Survey (USGS}, Water Supply Division,
Maasachusetts Section, with head~~arters in Marlborough, Massachusetts,
all have been assigned coordinates of latitude and longitude. For well
locations, historic documents may be used, such as aerial photo and
assessing maps, insurance company maps or;ph0tographs. Metal detectors
may be of value in locating buried metal·casings.

Obtaining accurate information on the well's original construction and
present condition is the next step in decommissioning. This information
is best obtained from monitoring well drilling records. Recent well
records may be obtained from local Boards of Health, the Water Resources
Division of the Department of Environmental Management (DEM), USGS Water
Resources Division, or DEP.

Next a site inspection is necessary to ascertain the condition of the
well and to note if the well is accessible, located in a pit or buried,
if a dedicated pump is in place, or if the well is currently operating.
The inspection should also note if the well has been damaged or
obstructed. A downhole Ty camera survey can sometimes provide valuable
information as it can verify the current well depth, condition,
construction, and the presence or absence of well casing in rock wells.

4.6-2.3 Clearing the Well

Decommissioning a well starts with removal of any obstructions, such AS

drop pipes, check valves and pumps, and clearing any obstacles or debris
that may have entered the well.

When the well is obstructed by pumps or other equipment have been
cropped do~r. the well, the debris must be removed or ~fished" out before
the well can be sealed. A variety of fishing tools are used to remove
o~s~~~=~io~s~ =h=eadec ~aps on the e~= 0: a c=~l!=0= may be ~un i~to
the holei~ an attempt to screw into the top of a P~~? or drop pipe.
An other type of equipment used is An "over shot" (a casing with inner
teeth that is run over the obstacle to be removed). Corkscrews and
spears also have been used to hook the obstacle for rernova1.

In some instances the driller may chop or gri~d up the obs~a=le5 in a~
a~~e~p~ to clea: the we:~. Debris c= o~he~ ma~e=ials such as rock,
san:, c:ay, s~o~e5, and wood is usua:ly dr~lled o~~ c= washed out 0: ~he
hole. I~~s ~ec~~i~~e appea:s to be 5~~~a=:e :0: cles~=oy~~;m~:~i-leve~
wells i~s~a~:e= wi~h~n a single bc=ehole~
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4.6-2.4 Casing Re~oval or Desttuccion

hsauming the original well did not have an adequate seal in the annular
space outside the well casing, in moat cases the original ~ell casing
Ehould be destroyed in plac~ or pulled out of the ground.

However, if the As-Built Notes and Records indicate that the annular
space contains an adequate seal, this information mhould enable the well
contractor to design a simpler and Ieee costly decommissioning
procedure. The procedure ahould not require destruction or removal of
the mntire well cRBing, but would require adequatB perforation of any
well .creen to allow the grout to penetrate the f~lter pack. InBert
neat cement grout (or its equivalent) into the.Yric&sed portion of a
bedrock wsll or into the filter pack around the well screen &nd fill the
riser pipe with the same grout material. Fi~~res 4.6-1 through 4.6-3
show the zones to be plugged through the well riser for three types of
well installation where the annular space contains an adequate seal.
Te=minate the well casing at a minLmurn ot 3 to 4 tQat below the land
Burface or at the water table, which ever is encountered first. Finally,
finish off the well at the land surface in a manner AS described in
section 4.6-4. Fi~~res 4.6-1 through 4.6-3 also show the zones to be
prepared for a new surface finish. This procedure is appropriate for
monitoring wells installed under all types of hydrogeologic conditions.

In instances where a well has penetrated a confin~ng layer separating
aq~ifers and there is no evidence that the annular apace around the
casing was adequately sealed during installation, the most conservative
approach is to destroy or remove the casing by over drilling. S~ply
pulling the casing in this situation may result in the collapse of the
formation before an adequate seal can be placed acrOBS the confining
layer. The easiest way to over drill and keep the cutting bit in line
with the hole (rather than straying off the hole) would be to spin
casing over and around the existing observation well. The observation
well will help hold the casing in line with the borehole as opposed to
roller-bitting operations where an in-place casing will tend to deflect
the cu~ting bit. Augers would probably also ·work in lieu of spinning
casing, bu~ spinning casing would probably be better as it is less
likely to d~~age the observation well ancr therefore, continue do·~ ~he
hole rather t~a~ veering c:f.

If, however, vertical contaminant migration across aquifers is no~ a
concer~, such as a shallow (15-30 feet) water table well in ;lac~al
sands and gravels, a choice may be made to either over crill the well,
pull the well casing out of the ground or to plug the well in place.
this case, the presence or absen=e of annular seal is no~ a fa=~or.
at~empts are rnad& to pull the cas in; out of the ;rcunc and the hole
collapses, care must be taken to compact the mater~al9 in the hole to
avoid future subsidence at the surfaoe. Regarcless 0: w~~o~ rnet~o~ is
chosen, -.::.he rr.OSt i:::pcrtantcCrIsidera-::io:-.is to 'seal -::he we'::'l=ro:7',
possible surface infiltration. This is acco~plished by plugging ~he
well/boring (Sectio~ 4.5-3) and te~.inatin; the well 3 to 4 :eet be~o~
grade then backfilling with concre~e or other a??~o?r~ate sea~ (5e=t~o~

!n

4.6-4) .
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4.6-4 fINAL SURFACE FINISH

The contractor should return to the well no Booner than 24 hours after
sealing to allow time for settlement. A proper surface aeal is the final
step in decommissioning a well. Where a concrete surface Beal is
appropriate, the remaining 3 to 4 feet at the top of the well should be
filled with concrete. Form the top to create a concrete slab at least
six inches thick above grade, and with a diameter at least two feet
greater than the borehole wall. This procedure is more fully described
in Section 4.3 Installation of Wells.

Where a concrete surface seal is not compatible with the existing land-
uses (i.e., agriculture, shopping malls, .tesidential areas, etc.) the
borehole or well riser should be terminated with a minimum 1 foot thick
concrete plug. The remaining 3 to 4 foot portion of the borehole ·should
be filled to grade with materials compatible with the abutting land
surface and properly compacted to min'imize subsidence.

4.6-5 RECORD OF DECOHHISSIONING

Complete, accurate records of the entire decommissioning procedure
should be maintained by the property owner and well contractor,' The
following items are especially noteworthy:

o Depth sealed The depth of all plugging materials should be
recorded.

o Quantitv of sealing material us~d The quantity of sealing
material used Should be recorded. Measurements of static
levels and depths should be recorded.

o Changes recorded Any changes in the well made during the
plugging, a~=h as per:ora~ing casing, Bho~ld be recorded in
detail.

Examples 0: Abandonee Well ~epo=ts required by the states of Minnesota
anc Iowa are include~ as Fi;~=e5 4.6-4 a~~ 4.e-S.

The use of explosives _.. we:l-plug;i~; c?8=a~icng is s~=ic~ly
prohibited.
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Figure 4.6-1

Dicgrom of on Abandoned Overburden Well.
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Source: MADEP
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NOT TO SCALE Figure 4.6-2

Diagram of em Abandoned Bedrock Well with Screen.
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J
IS~b.it one eo.~let.d copy of this for. fer .aeh abandoned ~el1 that ia ~lugg.d to ~
IDepartaent of Natural Resourcel, Wallace Building, 900 t. Grand Ave" D •• Hoines, IDwa!
150319-0034 ~ithin thirty (30) days tlf eO!lllplcticnof pluggin&; operztier\s. I
I I
IProvide all of the infor~.tion requested for IteBs 1 through 6 10 far a. it il known or!
lean be obtained. If the date of construction or date of &bandcnaent in It •• 6 cannot bel
Idetermined. provide the b~.t e.t~.t. pOllibl.. sueh.a ·.ore than 20 year. ago· orl
I"prior to 1950." I
I I
/Certifieation of plugging by ~h. owner of the abandoned ~ell in It •• 7 11 required fori
Ith. plug~ing of all abandoned water well.. I
I I
tCertification of plugging by a ~.gi.~er.d well driller in It~. B i. r.qui~.d for alII
lW'I!llz exeept large diaMeter (U" rHalleter or More r .ellll 100' or le•• in depth which II,r_1
lplugged by the .el1 owner. If. regilt.red w.ll driller plug. this type of .el1. eer-l
ltification by the "".11 driller i. required. I
I r
I I
11. ProI:\cr-1:y OWl'ler NaJl\e I
J }{ I
I r I I j I
12. Property Olot'nerAddreu i I i I I
I !'Iuaber and Street or RF. I I I I
I ! I! I
J WI! ,- I
lei ty Il--l--~I-+~+-J.
I l-1+-+-+-I-+--i-+--i-
I 1-1~"-+l -+-+-+-1-
I State Zip Code I I
I S i
I LOc.A T! ABANDONED WEll i
13. Addrellll of property on which abandoned well i. loeated (if ON
I different frea abevel
I
[
J

f
I
I
I
I~· Legal de.cription of property on which abandoned well ill located.
[
I
I
1
15. Type of well (~e~k one)
I
I
I
!

INSTRUCTIONS Page 1 ( ..

cay Zip Code

THIS SECT!ON PLA1-!
&40 ACR::S I

I
I
I
I
I
I
I
I
I

_____ COW'l1:y I
I
I
1
I
1
I
i
I

Location '/4 'T. __ !'I.• __ R. _t.W.;

(J I.arile dilueter- -(, S· or .Clre) ",.11 ,00 feet cr 11&•• in lh::pth
[J Well less th~ 'E~ d~&.ete~ or greater than '00 feet 1n cie~th
rJ Sandpoint ~I&ll
::; S.ciroek ~It:: ~.
[1 i.arock well in
(1 Bedrock well in
tJ W.ll of ~nkno~r.

& .i~;:~=o~~~n.c &~~i!e~
& sin;le uncon!ined aquifer
.~ltiple aquifer.
tYJ)c ; ,

Figure 4.0-;)

Examples of Iowa Abandoned Wcter Well Plugging Recore.
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I
16,
1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
1
I
I
I
p-
I
I
I
I
t
I
1
!
I
IS.
1
I
I
I
!
!
1
I

~I
I
I
I
I
1
I
I
I
I
I
I

inch ... Date Constructfc

f ....t

f ..,t !Jato> Plugged

Distance fra. ne~r..at .etf ... well supplying potable NBter (ch~ckon~) I

£1 Mor ..than 200 f ....t () ~ ..a than 200 fe.t

Di.tanee froA n••r...t point »oure ..of potential contamination (ch~ck on~).
£) Her..than 660 f •• t tl ~~a than 660 f •• t

If dillltance i. 1....than 560 f •• t. indicate type ..f n...re.t point source of
cont ...tina t ion (cJ-.a..d onlt) f [J indul<tr1&.1 w,ut. Ilit ..J:- .

rl uncontrolled h&~ardoUI WRate .it ..
£1 petrol.u •• torage Lr ••
[J ha~.rdcu& W1~t.treat...nt. lIltorag. or di»pos.l are.
rl agricultural che.ical .torage area
[] &nisal f •• dlot
£} va.~.vmt.r treat •• nt facility
(J cth.~ potential cont.. inttio~ loure. (cs.crib.)

Certifleaiion by owner. I hereby certify that the &b.ndc~.d wrll
plugg.d in accordance with the requir ••• nt. o! Chapter 39 of the
1987 Iowa Cod. S~p~l._.nt ••ction 455B.190,

Ccrti!icction by • registered well drillrr.
lar~. di:.etcr (18" diaMeter or aerel wells
•• ciilufnts.

Addr ....

City Zii=! Cod.

Figure 4,6-5
(continued)

Examples of Icwo Abandone-d Water We!! Plugging Record.



SECTION 02100

SITE PREPARATION

PART 1 - GENERAL
1.01 Scope

(a) This Section describes materials and equipment to
be utilized and requirements for their use in
preparing the work site for construction. The
Contractor shall furnish all materials,
equipment, a competent supervisor and labor
necessary to complete the work.

(b) 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
Representative.

(c) In areas where hide residues
compounds are exposed by site
control measures as outlined
shall be implemented.

and other odorous
preparation, odor
in section 01563

(d) Protect and maintain bench marks, monuments and
other reference points." Re-establish, at no cost
to the Trustee, "any such reference points if
disturbed or destroyed. The Contractor IS

surveyor shall conduct a survey of all monuments
and property markers within proposed cover areas
prior to any disturbance such as they can be re-
established after completion of the cover by the
Contractor as part of this Contract.

(e) Protect and maintain existing monitoring wells,
piezometers, staff gages, extraction wells, and
fences.

(f) Protect existing
structures from
activity.

facilities,
damage due

utilities, and
to construction

(g) Remove and- dispose of trash and debris in Wetland
3A. This work must be completed with no
disturbance to the wetland habitat. Any use of
mechanical equipment in the wetland must be pre-
approved by the Trustee Representative.

02100-1
May 1995
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1.02 Related Sections
(a) Dust Control - Section 01562
(b) Odor Control - section 01563
(c) Health and Safety Specifications for construction

- section 01564
(d) Decommissioning of Utilities and structures

section 02064
(e) Clearing and Grubbing - section 02110

END OF SECTION

02100-2
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SECTION 02110

CLEARING AND GRUBBING

PART 1 - GENERAL
L 01 Scope

(a) Clearing and grubbing includes, but is not limited
to, removing from the construction area haUling to
designated areas within the site and disposing of
trees, stumps, roots, brush, structuresf abandoned
utilities! 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 contemplated.
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 opportunity to remove or
dispose of materials! debris, or obstructions
prior to the Work. It is anticipated that these
materials, debris! and obstructions will be
removed by the landowner or tenant. The
Contractor shall coordinate with the Trustee
Representative to ensure appropriate scheduling of
this work.

If items remain where cover is to be installed,
the Contractor will move them (at no liability to
Contractor or Trustee) to a suitable location on
the private property. If no suitable location is
available the items will be placed back on the
finished cover. The cost of moving and/or
replacing materials! debris, or obstructions on
occupied properties shall be considered additional
to the base cost.

The removal and disposal of material, debris, or
obstructions on vacant properties will be the
responsibility of the Contractor.

(b) No clearing and grubbing
adequate erosion and
measures in place and to
Trustee Representative.

will be allowed without
sedimentation control

the satisfaction of the

02110-1
MllY 1995
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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 is defined for this section 02110 as the
grade or elevation where geotextile is placed or
the bottom of the cover section.

1.02 Related sections
(a) Dust Control - section 01562

'(b) Odor Control - Section 01563
(c) Health & Safety Specifications for Construction -

section 01564
(d) Decommissioning of utilities and structures

section 02060

1.03 Job Conditions
(a) Location of the Work: The area to be cleared and

grubbed is shown schematically on the Drawings or
specified below. It includes all areas designated
for cover construction and required construction
access areas, limited to a maximum width of thirty
feet.

PART 2 - PRODUCTS
2.01 Equipment

(a) The Contractor shall furnish equipment of the type
normally used in clearing and grubbing operations
including, but not limited to, dozers, shears,
skidders, loaders, root rakes, chipping equipment
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 equivalent of
one month I 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 controls 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
May 1995
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(c) A satisfactory stand of grass shall have no bare
spots larger than 1 square yard. Bare spots shall
be scattered and the bare area shall not comprise
more than one percent of any given area.

3.02 Clearing And Grubbing
(a) Materials to be cleared, grubbed and removed from

the construction areas include, but are not
limited to, the following: all trees, stumps,
roots, brush, trash, organic matter, paving,
miscellaneous structures, debris and abandoned
utilities.

(b) Grubbing shall consist of removing roots, stumps,
trash and other debris from all graded areas
according to the following:

Remove all stumps and root masses to a depth of
two feet below existing grade.
Remove all roots Ij2-inch or greater to a depth of
1 foot below sUbgrade.

All protruding roots shall
prepared ground surface on
will be placed.

be removed from the
which the geotextile

(c) All stumps, roots, foundations (except Janpet
property) and planking embedded in the ground
shall be removed and disposed of. Piling and
butts of utility poles shall be removed to a
minimum depth of two feet below the limits of
excavation for structures and trenches or two feet
below finish grade, whichever is lower.

(d) Landscaping features shall inclUde, but are not
necessarily limited to, fences, cUltivated trees,
cultivated shrubbery, property corners, man-made
improvements, business and other signs within the
sites.

(e) Surface rocks and boulders 6 inches or less to a
depth of l foot below the subgrade shall be
grUbbed from the soil. Surface 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.

(f) All construction areas other than the hide piles
shall be grubbed unless approved by the Trustee

021l0-3
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Representative. There shall be no grubbing on the
hide pile slopes unless approved by the Trustee
Representative. On the hide piles trees shall be
cut off at ground level and the root mats allowed
to remain intact and undisturbed.

(g) Where tree limbs interfere with utility wires, or
where the trees to be felled are in close
proximi ty to utility wires, the tree shall be
taken down in sections to eliminate the
possibility of damage to the utility.

(h) Any work pertaining to utility poles and guy wires
shall comply with the requirements of the
appropriate utility.

(i) Contractor shall be responsible for removing and
replacing any fence which may interfere with the
proper completion of the Work. Replacement fence
shall match the style, material, and quality of
original fence.

(j) Exc~pt on the hide piles, stumps and roots shall
be grubbed and removed to a depth not less 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 sui table material, compacted to the same
density as the surrounding material.

(k) The Contractor shall exercise special precautions
for the protection and preservation of trees,
cultivated shrubs, sad, fences, etc. situated
adjacent to the limits of the construction area.
The Contractor shall be held liable for any damage
the Contractor's operations have inflicted on such
property.

(1) The Contractor shall be responsible for all
damages to existing, improvements resulting from
contractor's operations.

(m) The Contractor shall protect existing monitoring
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.

(n) Rock outcrops which are to remain exposed shall be
cleaned of soil, vegetation, and debris by a
method approved by the Trustee Representative.

02110-4
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(0) In no case shall the final depth of grubbed soil
be less than 1 (one) foot. So if removal of roots
and rock diminish the 24-inch depth of grUbbed
soil there is no need to continue grubbing deeper,
unless the final grubbed depth is less than 1
(one) foot.

(p) Removal of soil during the grUbbing process does
not relieve the Contractor from meeting the
required lines and grades of the final cover in
accordance with Section 02242; 3.01; (b). In
addition several measures should be taken to
ensure a stable foundation for the geotextile.
These steps include clearing and grUbbing, proof
rolling, excavation of or placement of additional
fill over areas that may puncture the geotextile
or cause sUbstantial settlements as described in
section 02595, 3.01 Site Preparation.

3.03 Disposal Of Debris

(a) All 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.

(b) Construction debris such as demolition lumber,
wood pallets, railroad ties, and other compostable
waste materials shall be processed by an
industrial type tub grinder and mixed and
stockpiled separately from compost until mixed
into fill as specified in section 02223.

(c) Concrete debris shall be freed from protrUding
rebars and stored separately for crushing on site
or - after steam cleaning - hauling to a crushing
plant.

(d) Scrap metal, rebars, and other metal debris shall
be separated from debris and after steam
cleaning - removed off Site.

(e) waste materials other than described above shall
be separated, steam cleaned and removed to a
registered-landfill.

(f) Open burning will not be allowed.

02110-5
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*3.04 Composting
(a) Wood chips and grindings shall be filled in

windrows with a height of 6 to 8 feet and a width
of 15 to 20 feet at the base. The composting area
shall be located on a gently' sloped area (1
percent to 3 percent slope) and the windrows
directed up and down the slope to avoid ponding of
runoff. The windrows shall be turned and reshaped
with a front end loader once a week to accelerate
the aerobic composting process and to avoid the
pile becoming anaerobic between turnings.
Frequent turnings help avoid odor problems. The
composting operation shall be performed for a
minimum of 6 months.
Alternatively the composting can be mixed into
fill when biological activity (as measured by
self-heat potential) is reduced. To use this
method the compost material shall be maintained at
a moisture content of 45% 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 compost shall be
useable after composting for a minimum of eight
weeks and when self-heat is so low that the
compost temperature is no warmer than lO-degree
Celsius above ambient temperature. The compost
shall then be mixed into the fill as specified in
section 02223, 3.02 (f).

3.05 Monitoring
Monitoring by QC or QA personnel may include excavation
of "pot holes" in the grubbed soil to verify that
grubbing is complete. The Contractor will conduct the
excavation in locations selected by the inspection
personnel. The number of pot holes may be as frequent
as 1 per 5,000 square feet.

*This item is not included with this Contract.

END OF SECTION
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SECTION 02125
TEMPORARY AND PERMANENT EROSION AND SEDIMENTATION CONTROL

P~JRT 1 - GENERAL
1.01 Description of Work

(a) The Contractor shall provide all materials and
promptly take all actions necessary to achieve
effective erosion and sedimentation control in
accordance with all applicable federal, state, and
local enforcing agency guidelines and these
specifications.

(b) The work shown on the construction plans and
working drawings shall be considered a minimum
requirement. What is shown shall not relieve the
Contractor of the responsibility to actively take
all steps necessary to control soil erosion and
sedimentation.

(0) No contaminated sediments or runoff shall be
allowed to leave the site. Controls shall ensure
that the turbidity of runoff or discharges to
surface water shall not exceed 85 TU, unless
otherwise approved by Trustee Representative.

Cd) Contractor shall repair any material damaged by
erosion or covered with sedimentation at the
Contractor's expense.

2.02 Related sections

Clearing and GrUbbing - 02126
Dredging - 02222
Impermeable and Permeable Cover Fill - 02242
Wetland Sediment Remediation Cover - 02243
stone rip-rap - 02271
Geotextile - 02595
Seeding - 02936
Wetland Mitigation - 02937
Subangular stone - 02233

1.03 Related Documents

None

02125-1
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1.04 Quality Assurance

(a) The temporary erosion control features installed
by the Contractor shall be maintained by the
contractor until no longer needed or permanent
erosion control methods are installed.

~.05 Submittals
(a) At the preconstruct ion conference, the Contractor

shall sUbmit for Trustee Representative's
approval, a schedule and construction drawing for
accomplishment of temporary and permanent erosion
control work, 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 erosion control schedules and
methods of operations for each phase of
construction have been accepted by the Trustee
Representative.

PART 2 - PRODUCTS
2.01 silt Fence

silt fence shall be equal to Mirafi 100X, Amoco 1380 or
Exxon GTF-100 series.

2.02 Bales

straw bales shall be clean, seedfree oat or wheat type.

2.03 Coarse Aggregate

Coarse aggregate shall meet the requirements of Section
02233 "Subangular stone".

2.04 Seed
Seed type shall meet the requirements of section 02936
"Seeding"

PART 3 - EXECUTION
3.01 General

(a) Conduct earthwork and excavation activities in
such a manner to fit the topography I soil type and
condition.

02125-2
May 1995
00 1\proj~t\933-6142\Wlcspecs\sec02125 .doc



(b) Minimize the area being disturbed and the duration
of exposure to erosion elements.

(c) Stabilize disturbed areas immediately.

(d) Retain on-site, sediment that was generated on-
Site.

(e) Minimize encroachment upon watercourses.

(f) Prevent silt and sediment from
downstream in the event it cannot be
from entering the watercourse.

migrating
prevented

(g) Where provisions of pertinent rules and
regulations conflict with these Specif ications,
the more stringent provisions shall govern.

(h) The Trustee Representative has the authority to
limit the surface area of erodible earth material
exposed by clearing and grubbing, and to direct
the Contractor to provide immediate temporary or
permanent control measures to prevent sediment
impact on adjacent watercourses, ponds, or other
water impoundments.

(i) Where erosion is likely to be a problem, clearing
and grubbing operations should be so scheduled and
performed that grading operations and permanent
erosion control features can follow immediately
thereafter if the Project conditions permit;
otherwise erosion control measures may be required
between successive construction stages. Under no
conditions shall the surface area of erodible
earth material (such as exposed soil or erodible
material without vegetation or erosion protection)
exposed at one time by clearing and grubbing,
exceed 750,000 square feet without approval by the
Trustee Representative.

(j) The Trustee Representative will limit the area of
excavation, and embankment operations in progress
COIT~ensurate with the Contractor'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 coordination
unrealistic, temporary erosion control measure
shall be taken immediately to the extent feasible
and justified.

02125-3
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(k) In the event that temporary erosion and
sedimentation control measures are required due to
the Contractor's negligence, carelessness or failure
to install permanent controls as a part of the work
schedule, and are ordered by the Trustee
Representative, such work shall be performed by the
Contractor at the contractor's expense, and no time
extension shall be given.

3.02 Temporary Erosion and Sedimentation Control
(a) Temporary erosion control measures shall be used

to correct conditions that develop during
construction that lead to soil erosion or
deposition of waterborne sediments; that are
needed prior to installation of permanent erosion
control features; or that are needed temporarily
to control erosion that develops during normal
construction practices, but are not associated
with permanent control features on the Project.

(b) Temporary erosion and sedimentation control
devices shall be installed and maintained from
prior to the initial land disturbance activity
until the satisfactory completion and
establishment of permanent erosion control
measures. At that time, temporary devices shall
be removed.

(c) The Contractor shall coordinate the installation
of temporary erosion and sedimentation control
provisions contained herein with the permanent
erosion control features, to ensure economical,
effective and continuous erosion control
throughout the construction and post-construction
period.

(d) Temporary erosion and sedimentation control
procedures should be initially 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 silt fences
to filter the run-off and, if necessary, place
rip-rap to stabilize stream banks. When
excavation activities disturb the previously
stated preventative measures, or if they are not
maintained, or whenever the construction
activities cross the streams, streambed sediment
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filters shall be installed immediately downstream
and within 200 feet downstream.

(e) silt fences, barriers, and other temporary
measures and devices shall be installed as
indicated on the approved Contractor's Erosion
Control Plan and shall be maintained until no
longer needed, as determined by the Trustee
Representative. At that time, the items shall be
removed by the Contractor. All temporary items
and devices must be removed with the Trustee
Representative r s approval prior to final
demobilization from the Site.

(f) Where permanent vegetation is not appropriate, and
where the Contractor's temporary erosion and
sedimentation control practices are inadequate,
the Trustee Representative may direct the
Contractor to provide temporary vegetative cover.
Such temporary vegetative cover shall be provided
by the Contractor in compliance with Section-02936
"Seeding" of these specifications.

(g) All erosion 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 Contractor as
necessary.

3.03 Temnorary Erosion and Sediment Control Techniques
(a) Temporary Diversion Berms

1. A temporary diversion berm is constructed of
compacted soilr with or without a shallow
ditch, at the top of fill slopes.

2. These diversion berms are used temporarily at
the top of newly constructed slopes to
prevent excessive erosion until permanent
controls are installed or slopes stabilized.

3. A temporary diversion berm shall be
constructed of compacted soil, with a minimum
width of 24-inches at the top and a minimum
height of lZ-inches with or without a shallow
ditch. Side slopes shall be 3:1 or flatter.
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(b) Temporary Slope Drains
1. A temporary slope drain is a facility

consisting of stone down chutes, fiber mats,
plastic sheets, half-round pipe, metal pipe,
plastic pipe, sod or other material
acceptable to the Trustee Representative that
may be used to carry water down slopes to
reduce erosion prior to installation of
permanent facilities or growth of adequate
ground cover on slopes.

2. Fiber matting and plastic sheeting shall not
be used on slopes steeper than 4:1 except for
short distances of 20 feet or less.

3. All temporary slope drains shall be
adequately anchored to the slope to prevent
disruption by the force of the water flowing
in the drains. The base of temporary slope
drains shall be compacted and concavely
formed to channel water or hold the slope
drain in place. The inlet end shall be
properly constructed to channel water into
the temporary slope drain.

4. Energy dissipators, sediment basins or other
approved devices shall be constructed at the
outlet end of the slope drains to reduce
erosion downstream.

(c) Sediment structures
1. Sediment basins, ponds and traps, are

prepared storage areas constructed to trap
and store sediment from erodible areas in
order to protect properties and stream
channels below the construction areas from
excessive siltation.

2. Sediment structures shall be utilized to
control sediment at the foot of the
embankments where slope drains outlet. All
sediment structures shall be at least twice
as long as they are wide.

3. 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 be restored to its
natural or intended condition.
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(d) Streambed Sedimpnt Filter

1. Streambed Sediment Filters are stone barriers
placed across a natural or constructed
drainway to retard flow and catch small
stream sediment loads.

2. At a minimum, streambed sediment filters
shall be constructed to the dimensions shown
on the construction plans.

(e) Rip-Rap
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.
This requirement applies equally to
construction along side a stream or drainage
ditch as well as crossing a stream or
drainage ditch.

(f) straw Bales
1. Straw bales are temporary measures to control

erosion and retain the suspended silt particles
in the runoff water leaving disturbed areas.
Bales shall contain five cubic feet or more of
material.

2. straw bales shall be embedded in the ground 4
to 6-inches to prevent water flowing under
them. The bales shall also be anchored
securely to the ground by wooden stakes
driven through the bales into the ground.
Bales shall be removed after they have served
the ir purpose I as determined by the Trustee
Representative.

3. The Contractor shall keep the bales in good
condition by replacing broken or damaged
bales immediately after damage occurs.
Normal debris clean-out will be considered
routine maintenance.

4. straw bales
slopesl in
siltation,
problem.

shall be used at the toe of fill
ditches I or other areas where

erosion or water run-off is a
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(g) Silt 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
embedded with compacted sailor equivalent a
minimum of 0.5 feet deep to retain the
suspended silt particles in the runoff water.

2. Temporary silt fences shall be placed on the
natural ground, at the toe of fill slopes, in
ditches or other areas where siltation is a
problem. caution should be used in placing
silt fence on slopes sleeper than lH:1V, and
where water flows exceed 1 ft3jsec.

3. The Contractor shall be required to maintain
the silt fence in a satisfactory condition
for the duration of the Project or until its
removal is requested by the Trustee
Representative. The silt accumulation at the
fence must be removed and placed on site as
directed by the Trustee Representative.

(h) Temporary vegetation
1. Temporary vegetation are measures consisting

of seeding, mulching, fertilizing and matting
utilized to reduce erosion. All cut and fill
slopes shall be seeded when and where
necessary to eliminate erosion. Disturbed or
bare soil areas shall not be left without
stabilization for more than 30 days.

2. Seeding, mulching 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 Erosion and Sediment Control
(a) The Contractor shall incorporate all permanent

erosion control features into the Project at the
earliest practicable time as outlined in the
Contractor's accepted schedule or as land
disturbance for each segment of the Project has
been completed.
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".(b) Restore the work site to its original contours,
unless shown otherwise on the Drawings or directed
by the Trustee Representative.

(c) All references to permanent vegetation, unless
noted otherwise, shall relate to establishing
permanent vegetative cover and be in accordance
with section 02936 n Seedingli of these
specifications.

(d) When final grade has been established, all bare
sail, unless otherwise required 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
shall be sodded as approved or directed by the
Trustee Representative.

(e) Specified permanent vegetation shall be
established at the first appropriate season
following establishment of final grading in each
section of the Site.

(f) Where sod is removed or damaged, replant such
areas using sod of the same species of grass at
the first appropriate season.

(g) Permanent vegetative cover activities shall comply
with local soil and water conservation guidelines.

(h) Where permanent vegetative cover cannot be
immediately established (due to season or other
circumstances) the Contractor shall provide
temporary vegetative cover.

3.05 Permanent Erosion and Sediment Control Techniques

(a) Permanent vegetation

1. All references to permanent vegetation,
unless noted otherwise, shall relate to
establishing permanent vegetative cover and
be in accordance with section 02936 ftSeeding"
of these specifications.

(b) Rip-Rap
1. Rip-Rap used for permanent stabilization of

stream banks, slopes and culvert outlets
shall be installed in accordance with the
construction drawings and Section 02271
"Stone Rip-Rapll of these specifications.
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2. Placing 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.

3. The ground surface upon which the rip-rap is
to be placed shall be brought in reasonably
close conforrnity to the correct lines and
grades before placement is commenced.

4 Unless otherwise shown or specified, rip-rap
shall begin in a toe ditch constructed in
original ground around the toe of the fill or
the cut slope. The toe ditch shall be two
feet deep in original ground, and the side
next to the fill 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.

(c) Gravel(Cobble
1. Gravel/cobble shall meet all requirements for

rip-rap as identified in this section of the
construction specifications.

END OF SECTION
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SECTION 02150

SHORING AND BRACING

PART 1 - GENERAL
1.01 Description of Work

(a) The Contractor shall furnish all labor, materials,
equipment, tools and appurtenances required to
complete the work of shoring, bracing, and
sheeting or sheet piling, necessary to complete
the construction, protect structures, and prevent
the loss of ground or caving of embankments, as
shownI specified or required, and shall meet all
applicable building and safety codes. The
Contractor shall provide a "Competent Person" as
defined by OSHA regulations to implement,
supervise, and inspect all shoring and bracing.

(b) Pressures on sheeting and the stability of the
sheeting and bottom of the excavation are
dependent not only on soil conditions but upon
many procedures and options available to the
contractor, such as dewatering, staging of
excavation and installation of bracing,
flexibility of sheeting, construction equipment
used, and time of completing the work. All such
factors shall be considered investigated in the
design of the sheeting and bracing.

1.02 Related Documents
(a) Recommended Technical Provisions for Shoring and

Sloping of Trenches and Excavations, U.S.
Department of Commerce.

(b) Construction Safety and Health Regulations,
Department of Labor, Occupational Safety
Health Administration.

u.s.
and

(c) Occupational Safety and Health Regulations-
Excavations, U.S. Department of Labor,
Occupational Safety and Health Administration, 29
CFR Part 1926.
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1.03 Submittals
(a) In cases where the excavation exceeds a depth of 6

feet or where excavation may jeopardize the
stability of nearby structures or facilities, the
Contractor shall sUbmit drawings, computations and
sUbstantiating datal prepared, 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
comments by the Trustee Representative shall not
relieve the Contractor of his responsibility for
sheeting and bracing.

(b) In trenches I 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 - section 02220
(2) Backfill and Fill - section 02223
(3) Health and Safety Specification for Construction -

Section 01564
1.05 Quality Control

(a) During the installation of the sheeting and
bracing and as long as the excavation is open, the
contractor's "Competent Person" shall monitor the
work to insure that it is carried out in
accordance with his design and procedures. For
this purposel leveling observations for heave and
settlement shall be made in addition to
piezometric readings Where excavations extend
below the water table, adjacent to hide pile and
through unconsolidated soils.

PART 2 - PRODUCTS

(a) All materials shall meet I or exceed, the minimum
requirements of the applicable codes and those
assumed in the design submitted by the Contractor.

PART 3 - EXECUTION
3.01 Verifying Existing Conditions

(a) Before commencing workl the Contractor shall check
and verify all governing dimensions and
elevations, inclUding field measurements of
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ex.isting and adjoining work on which his work is
dependent, to assure proper fit and clearance of
each part of the work to the new and existing
structures.

(b) The Contractor I s attention is drawn to General
Terms and Conditions for general information for
evaluating existing conditions which may affect
his work.

3.02 Coordination with other operations

(a) The schedule and progress of the shoring, bracing,
and sheeting work shall be coordinated with the
excavation and backfilling work. If, during the
progress of the excavation, lateral movement of
the surrounding soils is discovered, corrective
measures shall be taken immediately to prevent
further movement.

3.03 Removal of Shoring and Bracina Materials

(a) Where the Contractor elects not to remove shoring
and bracing material, all such material shall be
removed to the extent that the top of the material
shall be a minimum of 5 feet below the proposed
finished grade. No shoring or bracing may remain
in place within the limits of the treatment plant
or the proposed permeable cap placement.

(b) RemDval of shoring and bracing 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 bracing shall be the sole
responsibility of the contractor, and any
disturbance or damage shall be rectified at no
expense to the Trustee.

3.04 Safety

(a) Installation and removal methods of shoring and
bracing shall meet, or exceed, the minimum
requirements of the applicable codes and safety
precautions as outlined in such codes, and shall
be enforced by the Contractor.

END OF SECTION
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SECTION 02220
EXCAVATION

PART 1 - GENERAL
1.01 Description of Work

(a) The Contractor shall furnish all labor, materials!
equipment, tools and appurtenances required to
complete the work of excavation, including
excavation, disposal of excess and unsuitable
materials, relocation of excavated soils to
designated areas, and other related and incidental
work within the designated area and as required
for the construction of other work, as shown,
specified or required.

(b) The Contractor shall locate all existing active
and abandoned utilities and structures in work
areas 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 Related Work Specified Elsewhere
(a) Shoring and Bracing - section 02150
(b) Drilling and Blasting - Section 02221
(c) Backfill and Fill - Section -02223
(d) Clearing and Grubbing - Section 02110
(e) Odor Control - section 01563
(f) Dust Control - Section 01562
(g) Health and Safety Specifications for Construction

- section 01564
(h) Decommissioning of Utilities and Structures

section 02060
1.03 Definitions

(a) Excavation shall mean the removal from place of
all materials and shall include soil, facilities,
utilities above and below ground, rock, pavements,
topsoil! demolition waste material, boggy waste,
rubbish, hide residues, tree stumps, boulders,
logs, ashes, cinders or organic material such as
peat, humus or organic silt.

(b) Mucking or mucking-out shall mean excavation, as
defined hereinbefore, without prior dewatering.
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1.04 Protection of People and Property
(a) The Contractor shall plan and conduct his

operations so as to prevent damage to existing
structures, safeguard people and property,
minimize traffic inconvenience, protect the
structures to be installed and provide safe
working conditions. The work shall be staged and
monitored to minimize the exposure of the public
and of the workers to hazardous sUbstances.

(b) Excavations, except as specified hereinafter,
shall be adequately sheeted and braced. Where the
installation of sheeting is impractical or might
cause damage, as a result of, but not limited to,
vibration, settlement or lateral movement, the
Contractor shall utilize other methods.

(c) Excavation may be made without sheeting and
bracing within the limitations and requirements 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 streets or other paved,

landscaped or improved areas.
(3) Work can be restricted to the land provided

for the Contractor1s use.
(4) Sheeting and bracing are not specifically

required by the contract Documents.
(d) In cases where excavation without sheeting and

bracing is not permissible solely because of
protection of workers, trench boxes may be used.

(e) The Contractor shall not stockpile any excavated
material without the Trustee Representative's
approval.

(f) In cases where excavation or surficial disturbance
of soils containing hide residues is necessary,
odor control measures shall be used as specified
in section··01563 and required as by the Trustee
Representative.
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(g) Prior to exposing subgrades for placement of
permeable cover fills and backfills, the area of
the work shall be surrounded by a soil berm to
contain surface runoff accumulating within the
berm and exclude surface runon from areas
surrounding the work. For small areas for which
there is little runoff potential such as
topographic depressions, the Trust may not require
a berm. Prior to commencing any work that would
expose subgrade soils in these areas 1 the
Contractor shall obtain written authorization from
the Trustee Representative to perform the work
without constructing a berm.
Water ponding within the area of the work shall be
considered to be contaminated. The Contractor
shall employ excavation methods which minimize the
need to remove accumulated water from excavations.
However if unavoidable r accumulated water may be
disposed by pumping through a sedimentation filter
and treating and discharging in accordance with a
method approved by the Trustee Representative.

pART 2 - PRODUCTS
Not used

PART 3 - EXECUTION
3.01 Excavation

(a) Excavation Classifications: The following
classifications of excavation will be made when
rock excavation is encountered in work.
(1) Earth Excavation includes excavation of

pavements and other obstructions visible on
ground surfacei underground facilities,
utilities and other items indicated to be
demolished and removed; together with earth
and other materials encountered that are not
classified as rock or unauthorized
excavation.

(2 ) Rock excavation in trenches and pits includes
removal and disposal of materials and
obstructions encountered which cannot be
excavated with a 1.0 CUbic yard (heaped)
capacitYI (3/4 cu. yd. backhoe for smaller
work), 4211 wide bucket on track-mounted power
excavator equivalent to Caterpiller Model
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215, rated at not less than 90 HE flywheel
power and 30,000 lb. drawbar pUll. Trenches
in excess of 10'-0" in width and pits in
excess of 30 f -0" in either length or width
are classified as open excavation.

(3) Rock excavationi" open excavations includes
removal and disposal of materials and
obstructions encountered which cannot be
dislodged and excavated with modern track-
mounted heavy-duty excavating equipment
without drilling, blasting or ripping. Rock
excavation equipment is defined a Caterpillar
Model No. 973 or No. 977K, or equivalent
track-mounted loader, rated at not less than
170HP flywheel power and developing 40,000
lb. break-out force (measured in accordance
with SAE J732C) .

(4) Typical of materials classified as rock are
boulders 1/2 cu. yd. or more in volume, solid
rock, rock in ledges, and rock-hard
cementitiollS aggregate deposits.

(5) Intermittent d~illing, blasting or ripping
performed to lncrease production and not
necessary to permit excavation of material
encountered will be classified as earth
excavation.

(6) Rock excavation shall not be performed until
material to be excavated has been classified
by Trustee Representative.

(b) Rock payment lines are limited to the following:

(1) Two feet outside of concrete work for which
forms are required, except footings.

(2) One foot outside perimeter of footings.

(3) In utility, corridors and drainage trenches 1
foot beyond dimensions shown; in pipe
trenches, 6" below invert elevation of pipe
and 2 ft. wider than inside diameter of pipe,
but not less than 3 ft. minimum trench width.

(4) Neat outside dimensions of concrete work
where no forms are required.

(5) Under slabs on grade, verify subgrade depth
requirement.
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(c) Unauthorized excavation consists of removal of
materials beyond indicated sUbgrade elevations or
dimensions without specific direction of Trustee
Representative. Unauthorized excavation, as well
as remedial work directed by Trustee
Representative, shall be at contractor's expense.

(d) Under footings, foundation bases, or retaining
walls, fill unauthorized excavation by extending
indicated bottom elevation of footing or base to
excavation bottom/ without altering required top
elevation. Lean concrete fill may be used to
bring elevations to proper position, when
acceptable to Trustee Representative.

(e) Elsewhere, backfill and compact unauthorized
excavations as specified for authorized
excavations of same classification, unless
otherwise directed by Trustee Representative.

(f) Additional Excavation: When excavation has
reached required sUbgrade elevations, notify
Trustee Representative who will make a review of
conditions.
(1) If unsuitable bearing materials are

encountered at required subgrade elevations/
carry excavations to develop suitable bearing
and replace excavated material as directed by
Trustee Representative"

(2) Removal of unsuitable material and its
replacement as directed will be paid on basis
of contract conditions relative to changes in
work.

(g) Stability of Excavations: Slope sides of
excavations to comply with local codes and
ordinances having jurisdiction. Shore and brace
in accordance with Section 02150 where sloping is
not possible because of space restrictions or
stability of material excavated. Comply with all
OSHA and other applicable safety requirements.
(1) Maintain sides and slopes of excavations in
safe condition until completion of backfilling.

(h) Material storage: stockpile satisfactory
excavated materials where directed, until required
for backfill or fill. Place, grade and shape
stockpiles for proper drainage.
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(1) Locate and retain soil materials away from
edge of excavations. Do not store within
drip line of trees indicated to remain.

(2) Dispose of excess soil material and waste
materials as herein specified.

(i) Excavation for structures: Conform to elevations
and dimensions shown within a tolerance of plus or
minus 0.10', and ~xtending a sUfficient distance
from footings and foundations for permit placing
and removal of concrete formwork, installation of
servicest other construction, and for inspection.
(1) In excavating for footings and foundationsttake care not to disturb bottom of

excavation. Excavate by hand to final grade
just before concrete reinforcement is placed.
Trim bottoms to required lines and grades to
leave solid base to receive other work.

(j) Excavation for Pavements: Cut
pavements to comply with
elevations and grades as shown.

surface under
cross-sections,

(k) Excavation for Trenches: Dig trenches to the
uniform width required for particular item to be
installedt sUfficiently wide to provide ample
working roomt or as shown on drawings for utility
corridors. Provide 6" to 9" clearance on both
sides of installed pipe or conduit.
(l) Excavated trench with depth greater than

3 f -0" shall be considered a confined space
and shall be excavated and utilities
installed in conformance with the
requirements of the site Health and Safety
Plan.

(2) All excavated material shall be removed from
the area at time of excavation, and
stockpiles on-site or disposed of as directed
by the Trustee Representative.

(3) Barricades and signs warning of open ditch
Shall be erected to protect personnel working
in the area.

(4) Excavate trenches to depth indicated or
required. Carry depth of trenches for piping
to establish indicated flow lines and invert
elevations. Beyond building perimeter, keep
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bottoms of trenches sufficiently below finish
grade to avoid fre~ze-ups.

(5) Where rock is encountered, carry excavation
6" below required elevation and backfill with
a 611 layer of crushed stone or gravel prior
to installation of pipe.

(6) Grade bottoms of trenches as indicated,
notching under pipe bells to provide solid
bearing for entire body of pipe.

(7) Do not backfill trenches until tests and
inspections have been made and backfilling
authorized by Trustee Representative. Use
care in backfilling to avoid damage or
displacement of pipe systems.

(1) Cold Weather Protection: Protect
bottoms against freezing when
temperature is less than 35 deg F.

excavation
atmospheric

END OF SECTION
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SECTION 02221

DRILLING AND BLASTING

PART 1 - GENERAL
1.01 Description of Work

(a) Any rock excavation using drill and blast
techniques I including blasting for rock Slopes,
drainage channels, wetlands creation, utility
corridors and trench blasting shall be performed
in accordance with the requirements of this
section. The Contractor shall employ controlled
blasting procedures in order to maintain ground
vibrations and airblast overpressures below the
maximum levels specified in this section, and to
minimize stressing and fracturing of the rock
beyond the limits of excavation shown on the
Drawings.

(b) The area which is to involve blasting operations
encompasses pUblic roads I railroads I utilities,
private residences{ and businesses. Maintenance
and protection of these installations must be
taken into account in the Contractors' plan of
blasting operations.

(c) The Contractor shall perform a "before and after"
condition survey of all structures and
improvements of adjoining properties sUbject to
effects from the blasting operations. This
survey shall include:
(1) Informal discussions to familiarize the

adjacent property owners with blasting
effects and planned precautions to be taken
on this project.

(2) Detailed examination and photographic
records of adjacent structures.

(3) Establishment of horizontal and vertical
control points.

The results shall be summarized in a before
blasting condition report which shall include
photographs and shall be submitted to the Trustee
Representative within twenty-one days of the
before blasting conditions survey and prior to
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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 requested by
the Trustee Representative, surveys shall be done
in the presence of the Trustee Representative, or
their blast monitoring subcontractor and the
property owner. Should any damage or change
occur to the properties during construction,
additional surveys of the affected property shall
be taken as directed by the Trustee
Representative

(d) In addition, a blast monitoring program shall be
established with seismographs installed at
selected monitoring stations· inside adjacent
structures. During construction, detailed
records should be kept of:
(1) Charge weight;
(2) Location of blast point and distance from

existing structures;
(3) Delays;
(4) Response indicated by air blast monitors and

seismographs inclUding peak particle
velocity, vibration frequency, and air
blast, for safety.

Small charges should be used initially to
establish site specific relationship between
charge weight, distance and response.

(e) In the event that a Contractor's blasting round
results in ground vibrations or airblast
overpressures which exceed the blasting limit
criteria specified herein, the Contractor shall,
prior to detonating any subsequent rounds, revise
his round design appropriately to reduce the
vibrations and submit the revised round design to
the Trustee Representative for approval.

(f) Whenever explosives are used, they shall be of
such character and in such amount as permitted by
the Commonwealth of Massachusetts, local laws and
ordinances, and all respective agencies having
jurisdiction over them. The Contractor shall
survey the.·entire blast area for a minimu:m 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 prohibit or halt the
Contractor I s blasting operations if it is
apparent that through the method being employed,
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the required excavation slopes are not being
obtained in a stable condition, or the safety and
convenience of the pUblic is jeopardized.

(g) Review by the Trustee Representative or their
blast monitoring subcontractor of the blast
design and techniques shall not relieve the
Contractor of responsibility for the accuracy,
adequacy, and safety of the blasting, exercising
proper supervision and field jUdgment, and
producing the results within the blasting limits
required by these Specifications.

(h) The specific requirements of this section are not
intended and should not interfere with the
ability of the Contractor to alter spacing of
holes and explosive loading so that adequate rock
breakage may be obtained.

1.02 Referenced Standards

( a) National
495

Fire Protection Association (NFPA):
Code for the Manufacture,
Transportation, storage and Use of
EXplosive Materials.

1.03 Related sections

(a) Excavation - section 02220
(b) Backfill and Fill - section 02223

1.04 Advance submittals

(a) At least two weeks prior to commencing drilling
and blasting operations, the Contractor shall
submit to the Trustee Representative for approval
complete detai Is of his proposed blasting
operations, including the following for each
separate blasting area (i.e., building, rock cut,
trench, ete.)

1. Sequence and schedule of blasting rounds,
including the general method of developing
the excavation, lift heights, etc.

2. Specifics of a typical production round
(away from the perimeter of excavation) and
specifics of all controlled blasting at the
perimeter of the excavation, including:

a. Diameter, spacing, burden, depth, and
orientation of each drill hole.

02221-3
May 1995

001 Iproj=ctI933-{i I42\wtcsp ee'\BCc02221.doc



b. Type and nomenclature of detonators,
and delay pattern.

c. Type, nomenclature, and weight per
cartridge of explosive to be used, and
weight and distribution of charge to be
used within each hole, as well as total
weight of explosive charge on each
delay f and the total weight for the
blast round.

d. Type and distribution of stemming to be
used in each hole.

e. Estimates of vibration levels
nearest adjacent structures.

at

3. Methods of matting or covering of blast
area, if required to prevent flyrock and
excessive airblast pressure.

4. Written evidence of the licensing,
experience, and qualifications of blasters
who will be directly responsible for the
loading and firing of each shot.

5. Name and qualifications of the person
responsible for designing and directing the
blasting.

6. If required, a listing of instrumentation
which the Contractor proposes to use to
monitor vibrations and airblast overpressure
levels, together with performance
specifications and user's manual supplied by
the manufacturers; and a recent calibration
(within the previous six months) to a
standard traceable to the National Bureau of
Standards.

7. A copy of the blasting permit obtained to
conduct blasting on the Site.

8. Before blasting condition survey report.
1.05 Progress Submittals

(a) Within 24 hours following each blast, the
Contractor shall submit to the Trustee
Representative a Blast Monitoring Report, which
shall include the following items:
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1- Details of the round as shot, including
drill hole diameter, spacing, burden,
depths, delay pattern used, with charge
weights for each delay, and loading
configuration of typical holes.

2. Blast monitoring data:
a. A plan drawing, to

location of each
instrument, as well
each round.

scale, showing the
blast monitoring

as the location of

b. Results of blast monitoring at each
instrument location, including peak
particle velocity in inches per second
(in.jsec.), vibration frequency (Hz)
and peak airblast overpressure in
pounds per square inch (psi), as well
as a copy of the strip chart recording
for each monitoring location, marked
with the date, time, and location of
the equipment.

1.06 Blast Scheduling
(a) The Contractor shall coordinate the general

blasting schedUle with the Trustee Representative
and shall notify the Trustee Representative of
individual blasts when requested. The Contractor
shall notify the Trustee Representative a minimum
of twenty-four hours in advance of the start of
blasting in any new area.

1.07 Blasting Hours
Blasting hours are restricted to 8:00 a.m. to 5:00
p.m., Monday through Friday. No blasting will be
permitted on weekends or legal holidays unless
specifically approved by the Trustee Representative.

1.08 Safety Precautions
(a) During the progress and approach of a

thunderstorm, the handling or use of explosives
shall be discontinued and all personnel shall be
moved to a place of safety until the danger has
passed. All 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.
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Mobile transmitters shall not be energized near
electric caps or delays being handled or used.
If 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 fire the blast. It is equally
important, when using a straight parallel hookup,
to follow the manufacturer'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
Ilhang-fire" (delayed explosion).

(b) No blasting shall be permitted until all
personnel in the danger zone 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 zone shall be
patrolled before each blast to make certain that
it has been completely cleared, and guards shall
be stationed to prevent entry until the area has
been inspected following the blast.

(c) Explosives shall be
in accordance with
regulations and in
except that where
contained elsewhere
shall govern.

stored, handled and employed
federal, state, and local
accordance with NFPA 495,
stricter requirements are
herein, such requirements

(d) No explosives, caps, detonators, and fuses shall
be stored on the site during non-working hours.

(e) The Contractor shall be responsible for
determining any other safety requirements unique
to his blasting operation on this partiCUlar site
so as not to endanger life, property, utility
services, any existing or new construction, or
any property adjacent to the site.

(f) No requirement of, or omission to require, any
precautions under this Contract shall be deemed
to limit 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 adequate protection
to safeguard the pUblic 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
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to adjacent structures resulting
executed under this Contract.

from work

1.09 Indemnity
(a) Notwithstanding full compliance with these

specif ications I approval of blasting plan rand
successful limitation to maximum peak particle
velocity and airblast overpressure as specified
herein, the Contractor shall be solely
responsible for any damage I direct or indirect,
arising from blasting and shall hold the Trusteer
Trustee Representativer and their blast
monitoring subcontractor harmless from any costs,
liens, charges, claims, or suits, including the
costs of defense arising from such damager real
or alleged. The Trustee, Trustee Representative,
and their blast monitoring subcontractor shall be
additionally-named insureds on any insurance
policy covering blasting carried by the
Contractor, and this requirement shall also be
enforced on any subcontractor.

1.10 Protection of completed Work

(a) The Contractor shall conduct the blasting
operations in such a manner that completed work
of any type is not damaged. Any replacement or
repair of damaged work as directed by the Trustee
Representative shall be made at no additional
cost to the Trustee. No blasting shall be done
within 200 feet of concrete, shotcreter or grout
which has been in place less than seven (7) days,
nor within 50 feet of any concrete, shotcreter or
grout that is older than seven (7) days, unless
authorized by the Trustee Representative.

PART 2 - MP_TERIALS

2.01 Explosives

The Contractor shall use type (5) of explosives and
blasting accessories necessary to accomplish the
specified results. All explos ives and accessories
shall be used and assembled in accordance with the
manufacturer's recommendations. The bottom charge of
a pre-split hole may be larger than the line charges
but shall not be large enough to cause overbreak. The
top charge shall be placed far enough below the collar
of the hole, and reduced sUfficientlYr to avoid
overbreaking and heaving. Because shallow groundwater
is known to exist at the Site, blasting agents not
sensitive to wet conditions shall be used.
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PART 3 - EXECUTION
3.01 Blasting Procedures

(a) Blasting shall be done by skilled operators and
all necessary precautions shall be taken to avoid
damage to persons or property. The Contractor
shall be solely responsible for and shall repair
any and all damage caused by blasting.

(b) Overblasting of rock shall be kept to a minimum.
(I) Where overblasting occurs at footings 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
required footing elevation.

(2) Where overblasting occurs at roadway and
parking areas, the overblasted rock shall be
removed and the areas filled with compacted
structural fill.

(c) Flyrock - Flyrock shall be controlled so that it
does not present a hazard to people working on
the Site or other personnel outside the Site.
Flyrock shall not be cast beyond the site limits
or more than one half the distance to the nearest
dwelling, or other occupied structure or paved
roadway. If flyrock presents a potential hazard,
blasting mats shall be utilized as necessary.

(d) 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 existing
dwelling or other building in the vicinity of the
project.
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Distance (D)
from Blast
Round to
Building (ft.)

Maximum Allowable
Peak Particle

Velocity (PPV)
of Ground
Vibration

rin. Isec.) (1)

Maximum
Allowable
Airblast

Overpressure
(psi )

Less than 300 1. 00 0.014
Greater than 300
or at site limits

0.75 0.014

Notes: Maximum PPV shall be the maximum
of three components measured in
three mutually perpendicular
directions (transverse, vertical
and 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 Perimeter Control Blasting Producers

(a) When blasting at designated areas in the vicinity
of live utilities and at building locations, care
shall be taken at the excavation limits to
minimize overbreak and fracturing of remaining
rock. presplitting and cushion blasting shall be
utilized at the above locations and as directed
by the Trustee Representative.

(b) The presence of perimeter drill hole casts will
be used to Judge the contractor's perimeter
control blasting procedures.

(c) If, in the jUdgement of the Trustee
Representative, the Contractor's perimeter
control blasting procedures are causing or
resulting in the absence of drill hole casts, the
geometry (diameter, spacing,) stemming and
loading of perimeter holes and adjacent
production holes shall be adjusted until results
acceptable to the Trustee Representative are
obtained or the perimeter control blasting
technique shall be changed.

END OF SECTION
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SECTION 02222
DREDGING

PART 1 - GENERAL

1.01 Description of Work
(a) The Contractor shall furnish all labor, materials,

equipment, tools and appurtenances required to
complete the work of dredging, including dredging,
relocation of dredge spoils to designated areas,
dewatering, and other related and incidental work,
as shown, specified or required.

(b) The Contractor shall determine the method of
dredging and dewatering based on site conditions,
the ability to safely contain the dredge spoils
and regulations regarding the discharge of water.
The selected method shall be approved by the
Trustee Representative before work commences.

(c) The Contractor shall be responsible for dewatering
the dredge spoils before they are placed beneath
the permeable cover.

(d) The Contractor shall locate all existing utilities
in work areas prior to commencing dredging
activities.

1.03 Definitions

(a) Dredging shall mean the removal of material from
beloW surface water.

(b) spoils shall mean the material that has been
dredged and the associated water that is carried
with the dredged material.

(c) 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.
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1.04 Protection of People and Property
(a) The Contractor shall plan and conduct his

operations so as to prevent damage to existing
structures; safeguard people and property,
minimize traffic inconvenience, protect the
structures to be installed and provide safe
working conditions.

(b) Spoil holding areas shall provide a means to
prevent the migration of sediments and water away
from the designated spoil area.

(c) Dewatering operations shall dispose of water in
accordance with the requirements of section 02220.
The Contractor is advised that it may be necessary
to test and treat water, by methods including but
not limited to addition of flocculation agents,
prior to discharge to obtain a suitable effluent
quality. It is the responsibility of the
Contractor to propose and implement appropriate
test and treatment methods to the approval of the
Trustee Representative.

1.05 Related Sections

(a) Excavation - Section 02220
(b) Backfill and Fill - Section 02223
(c) Wetland Mitigation - section 02937
(d) Reinforced Concrete Culvert Pipe and Cleaning

Existing Culverts - Section 02600
1.06 Related Information

(a) As part of the pre-Design Investigation, Task SW-2
assessed treatability of water which may be
derived from dredging operations. The report on
this study is available to the contractor.

1.07 Submittals

(a) The Contractor shall submit proposed equipment and
methods for dredging, management of spoil holding
areas and disposal of water and spoil for approval
by the Trustee Representative.

END OF SECTION
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SECTION 02223

BACKFILL AND FILL

PART 1 - GENERAL
1.01 Description of Work

(a) The Contractor shall furnish all labor, materials;
equipment; tools and appurtenances required to
complete the work of backfill and fill; including
backfill, at - and above-grade permeable covers,
impermeable cover, grading fills, road subbase and
other related and incidental work within the
designated area and as required for the
construction of other work, as shown specified or
required.

1.02 Related Work specified Elsewhere

(a) Shoring and Bracing - section 02150
(b) Excavation - Section 02220
(c) Geotextile - Section 02595
(d) odor Control - Section 01563
(e) Subangular Stone - section 02233
(f) Impermeable and Permeable Cover Fill

02242
Section

1.03 Definitions

(a) 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.

(b) Backfill shall consist of furnishing clean borrow
material.

(c) Impermeable and permeable cover fill shall consist
of off-site clean material as defined in section
02242, if necessary.

(d) Road subbase shall consist of material
clean off-site source and conforming
requirements of subsection 2.04.

from a
to the

(e) Compacted clay berms
material meeting the
2.06.

shall consist of off-Site
requirements of subsection
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1.04 Protection of People and Pronerty

(a) Protection of people and property shall conform to
the requirements of Section 02220 - Excavation.

(b) Odor control shall conform to the requirements of
section 02220 Excavation and section 01563
Odor Control.

1.05 Tolerances
(a) Grading tolerance for fill, backfill, and prepared

subgrade shall be - 0.5 to + 0.3 feet.

PART 2 - PRODUCTS
2.01 Materials - General

(a) All backfill and fill materials, unless otherwise
specified, shall consist of suitable selected and
approved (by the Trustee Representative) soil from
on-Site excavation or from off-site borrow areas.

(b) Maximum particle size unless otherwise specified
or approved by Trustee Representative, shall be no
larger than one-half the recommended lift
thickness.

(0) No frozen earth shall be used for backfill and
fill. All backfill and fill materials shall be
free from all perishable and objectionable (as
described below) materials. All fill shall be
protected from frost if the Trustee Representative
judges frost will prevent the material from
performing as required.

(d) Backfill materials for buried pipe and piped
utilities shall be natural soil, not containing
deleterious material, refuse, rUbble, metal, WOOd,
etc. No particle greater than 3 inches in size
can be used.

(e) All required fill materials shall be free from
wood, trash, and other objectionable materials
which· may be compressible or which cannot be
properly c·ompacted. It shall not contain rock
fragments I 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 soil shall not be permitted.
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(f) On-Site soils excavated from wetland areas may be
used as grading fill in the hide pile areas as
specified under Article 2.03 and provided they
meet the requirements for fill and can be
dewatered sUfficiently to allow required
compaction. Prior to placement, Contractor shall
establish requirements for moisture content and
compaction methods by means of a test fill
section. The methods used in the test fill shall
be approved by the Trustee Representative prior to
starting the test fill. The placement and
compaction control method proposed by the
Contractor must be approved by the Trustee
Representative prior to utilizing wetlands soil as
fill.

(g) On-site soils excavated from work areas shall be
hauled and placed as grading fill below cover.

(h) Composted organic material shall be used as fill
in areas designated on the drawings.

2.02 Off-Site Borrow

(a) Material suitable for at grade and above grade
permeable covers, impermeable cover, utilities
corridor backfill, and road embankment fill is not
available from the on-Site excavations. The
Contractor, therefore, shall procure elsewhere, a
sufficient quantity of suitable material approved
by the Trustee Representative, as specified in the
following subsections and in Section 02242
Impermeable and Permeable Cover Fill, and shall
furnish and place such materials.

2.03 Compacted Fill

Compacted fill shall be provided from on- or off-Site
sources and shall be free of deleterious materials. It
shall not contain rock or lumps over 6 inches in greatest
dimension. No more than 15 percent shall be larger than 2-
1/2 inches.

Compacted fill placed for grading on slopes steeper than 8
horizontal to 1 vertical shall be sand conforming to the
following requirements:

Free of organic matter
Nonplastic
Maximum percentage passing
#200 sieve by weight 12%
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Compacted fill material which contains organic or plastic
materials, or contains more than 12% by weight passing the
#200 sieve, may only be used for grading in areas with
slopes flatter than 8 horizontal to 1 vertical.
Compacted fill material for the created wetland berm shall
be clean soil or soil-rock fill provided from an off-site
source. This material shall conform to the following
gradation:

US standard Sieve Percent Passing by Weight
3/1
3/4"
#10
#50
#200

90-100
60-90
40-70
30-60
20-50

2.04 Road structural Fill (Subbasel

(a) Road structural fill material shall be clean soil
from an off-site borrow source approved by the
Trustee Representative.

(b) Subbase material
requirements:

shall meet the following

U.S. Standard
Sieve

Percent Passing
by Weight

311

3/411

#10
#50
#200

90-100
50-90
40-80
20-60
5-15

(c) Subbase material shall be hard, uniform, and free
of debris, plant material, and other deleterious
material.

2.05 Sand Bedding

(a) Sand bedding shall consist of material composed of
predominantly angular particles of quartz or other
hard durable minerals.

(b) Sand bedding shall conform to the following
gradation requirements:

Sieve size Designation
Percentage Passing by Weight

3/811

100
No. 4

95-1.00
No. 8
80-100
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2.06 Compacted Clay Berm

(a) The Contractor shall provide compacted clay berms
as part of the construction of the recharge basin.

(b) Clay used in the compacted clay berms shall meet
the requirements of a SC t}~e soil as identified
using the Unified Soil Classification System.

2.07 Testing
(a) The Contractor shall submit to the Trustee

Representative certification that the soils
proposed for backfill, fill, and permeable cover,
comply with the specifications for the various
components of construction. This certification
shall include testing as shown below.

PRECONSTRUCTION TESTING
TEST & NO. COM:PACTED SAND BEDDING ROAD SUBBASE BORROW CLAY

Fll.,L

Gradation 1 per source i 1 per source 1 per source 1 per source
ASTM D42?

Atterberg Limits 1 per source - - 1 per source
ASTM D43
Compaction 1 per source - - -

ASTM D1557
Compaction 1 per source - 1 per source 1per source
ASTM D698

Carbonate Content - 1 per source - -
ASTM D3042 or
D4373 modified

Permeability - - - -
USCOE

EM 11 10-2-1906
pH - - - -

ASTM D4972
Baker Soil - - - -

Fertility Test
Direct Shear Test 1 per source - - -

(b) Additional confirmatory testing may be required by
the Trustee Representative to confirm compliance
with the specifications.

(c) The Contractor shall submit certification of
compliance along with a minimum of 100 pounds of
each proposed material from each source which is
proposed for use.
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(d) The Contractor shall not proceed with backfill or
fill operations until the Trustee Representative
has approved the proposed materials.

(e) If in the opinion of the Trustee Representative
the Contractor I s proposed soil is unsuitable for
the proposed applicationj the Contractor shall
submit the above certification for material of
another type or from another source for
consideration by the Trustee Representative.

(f) The origin of off-site soil shall be approved by
the Trustee Representative. The Contractor shall
be responsible for ensuring that off-site
materials are free from chemical and organic
contamination. The Trustee Representative may at
any time require that the Contractor provide
evidence of chemical tests to demonstrate that the
materials are clean. Any contaminated soil Which
is placed must be removed at the contractor's
expense.

PART 3 - EXECUTION
3.01 Precautions

(a) Backfilling shall not be performed with frozen
materialsj over ice, or over uncompacted subgrades
unless accepted by the Trustee Representative.

(b) Due care shall be exercised to avoid damage to
previously placed fill; cover materials, such as
geosynthetics; utilities; adjacent trees; and
shrubbery that are not to be removed.

3.02 Backfilling
(a) Backfill shall not be placed until the structure,

pipeline, sUbgrade or other construction component
has been inspected in place and approved. The
extent of pipe trenches left open shall be kept to
a minimum.

, (b) Unless otherwise directed, excavations shall be
backfilled as soon as possible after structures
are constructed, subgrades are exposed, pipes 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 bacl<,filling,all rUbbish, debris, forms
and similar materials shall be removed from the
excavations.

02223-6
May 1995

001 \proj~t\933-6142\wtcspC:CS\8CC02223 .doc



(c) SUbgrade shall be proofrolled prior to placement
of fill or backfill. Proofrolling shall be
performed with a roller weighing at least 10 tons.

(d) Backfill shall be brought up evenly on each side
of structures when applicable, and for their full
length. The thickness of each compacted layer
shall not exceed that specified under Article 2.01
unless specif ied otherwise or as directed by the
Trustee Representative. Care shall be taken to
ensure that no damage is done to structures or
protective coatings thereon.

(e) Where sheeting is withdrawn, all cavities left
thereby shall be filled with sand, hosed or tamped
in place so as to fill all voids thoroughly.

(f) Composted organic material shall be used in thin
lifts in areas of the 8ite where slopes do not
exceed 8H:IV. Composted material shall be blended
with fill soil in the following manner. Fill soil
and composted material shall be spread in
alternate lifts not exceeding six inches in loose
thickness. Composted material shall be tilled
into the underlying soil lift prior to compaction.
A maximum thickness of three feet of this blended
material will be allowed in any location.

(g) Grading fill for the hide piles shall be placed in
essentially horizontal lifts constructed by
working from toe of slope toward the crest of
slope. Maximum lift thickness shall be 12 inches.
Sliver fill shall not be allowed. For shallow
fills near the crests of slopes the fill may be
placed in lifts SUb-parallel to the slope.

3.03 Trench Backfill Procedures

(a) Before placing any material over the subgrade, the
Trustee Representative must visually inspect the
exposed surface to evaluate the suitability of the
sUbgrade and ensure that the surface is properly
compacted, smooth, and uniform and elevations are
consistent with the construction plans. The
subgrade must be proof-rolled using acceptable
equipment and procedures. Soft or unsuitable
subgrade material shall be removed as directed by
the Trustee Representative and replaced with
compacted fill.

(b) Pipes shall be bedded and backfilled as shown on
the construction Plans or as directed by the
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Trustee Representative. Care shall be taken to
place and compact material under pipe haunches.

(c) All trenches shall be backfilled with the
sUbangular stone as soon as possible after the
geotextile or geomcomposite and pipes have been
installed to assure protection against damage.

(d) The stone bedding and backfill shall be compacted
with the compaction effort acceptable to the
Trustee Representative. The compaction effort
shall be applied to both the bedding and the
backfill around the pipes. The method of
compaction shall not damage the pipe, the flexible
membrane liner or geotextile.

(e) Trenches shall be backfilled by hand to a depth of
not less than 12 inches above the top of the pipe,
for the full width of the trench. Such backfill
shall be uniformly placed in 6-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.

(f) The Trustee Representative will at any time
inspect the stone in the trenches or in stockpile
on-site for contamination and, if necessary,
reject all or portions of the stone.

3.04 Compaction of Backfill
(a) The density of all backfill shall be at least

equal to that specified 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.

(b) Hand-operated plate type vibratory or other
suitable equipment may be used in areas not
accessible to larger rollers or compactors, and to
avoid damaging pipes or structures.

3.05 Filling
(a) Areas on which embankments for runoff and runon

contai'nment berms, or other fill will be
constructed shall be cleared and prepared as for
backfilling. Immediately prior to fillingI 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.
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(b) Fill shall be brought up in essentially horizontal
uniform lifts throughout the area. The lift
thickness shall not exceed 12 inches before
compaction.

3.06 Compaction of Fill
(a) Unless otherwise shown or specified, the minimum

density of fill shall be 95 percent of maximum dry
densi ty I as determined by the Standard Proctor
Test (ASTM D698) .

3.07 Fill Under Gas Treatment System Floor Slab
(a) Prior to placing select fill for support of the

gas treatment system slab{ the subgrade shall be
scarified to a depth of 6 inches and recompacted
to minimum density of 95 percent of maximum dry
density, as determined by the Modified Proctor
Test (ASTM D1557) .

(b) Select fill shall be placed in lifts not exceeding
8 inches in uncompacted thickness and compacted to
a minimum degree of compaction of 95 percent as
determined by the Modified Proctor Test (ASTM
D1557) .

3.08 Road Subbase
(a) No subbase material shall be placed without the

approval of the compacted subgrade by the Trustee
Representative.

(b) Subbase material shall be placed in uniform lifts
not exceeding 10 inches in loose thickness. It
shall be compacted to at least 95 percent of the
standard Proctor Density value for the material.

(c) No material shall be placed unless approved by the
Trustee Representative.

(d) The Contractor shall submit to the Trustee
Representative for approval/ evidence that the
material proposed for use as Road Subbase is
suitable for the proposed application. The
evidence shall include evaluation of sUbgrade
soils and bearing of subbase.

(e) If in the opinion of the Trustee Representative
the Soil is unsuitable for the proposed
application then the Contractor shall submit to
the Trustee Representative the required evidence
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as specified above for soil from a difference
source.

3.09 Temporary Berm Construction
Temporary runoff containment soil berms shall be
constructed in accordance with the Guidelines for
Erosion & Sediment Control by the project
specifications and the Massachusetts Soil
Conservation Service and as required by the
sequencing of the construction activities.

3.10 Compacted Clay Berm

(a) Compacted clay berms 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.

(c) Clay shall be compacted at a moisture content
between 2 percentage points below and 4 percentage
point above the optimum moisture content.

3.11 Field Quality Control

(a) Testing of fill shall be performed for each lift.
Any areas that do not meet the above requirements
shall be reworked by providing additional
compaction effort until acceptable test results
are obtained. The Contractor shall not proceed
with a new lift of material until the Trustee
Representati ve has confirmed that the previous
lift has attained the required density.

(b) Tests for the backfill and fill materials will be
made by a testing laboratory employed by the
Trustee as follows:

Test Required
(ASTM Designations) Frequency of Tests

During construction

(a) Mechanical Analysis - D422 One test per 5,000 cubic
yards . placeIn
One test per 5,000 cubic
yards in place

One test per 5,000 cubic
yards in place

(b) Liquid Limit - D4318

(c) Plastic Limit - D4318
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(d) Field Density - D2992 A minimum of nine test
per lift per acre and one
per 100 L.F of pipe
trench.

(e) Field Moisture - 03017 A minimum of nine tests
per lift per acre and one
per 100 L.F. of pipe
trench.

(f) Maximum Density - D1557 A minimum of one test per
5,000 cubic yards of
material in place.

(g) Maximum Density - D698 A minimum of one test per
5,000 cubic yards of
material in-place.

( c) In areas where the degree of compaction
doubtful, or the uniformity of materials is
maintained, additional tests will be made
directed by the Trustee Representative.

is
not

as

END OF SECTION
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SECTION 02233

SUBANGULAR STONE

PART 1 - GENERAL

1.01 Description of Work

(a) The Contractor shall furnish all labor, materials,
equipment! tools and appurtenances required to
complete the work of furnishing! placing and
compacting the sUbangular stone as shown,
specified or required.

1.02 Related Work Specified Elsewhere

(a) Backfill and Fill - Section 02223
(b) Geotextile - section 02595
(c) Geocomposite - section 02597
*(d) Below Grade Gas Collection System - section 15300

PART 2 PRODUCTS
2.01 Material

(a) The material shall be clean, sound, tough, and
durable, non-carbonate, sUbangular, subrounded or
round stone, not lumpy, and free from slag,
cinders, ashes! rubbish, or other deleterious
material.

(b) The Contractor shall maintain a uniform gradation
of sUbangular stone.

(c) Stone shall be stored in designated areas approved
by the Trustee Representative and Trustee. The
Contractor is responsible for maintaining the
stone free of contamination, and any stone
determined by the Trustee Representative to be
contaminated, shall not be incorporated into the
work.
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(d) Gradation
*(1) Gas Collection Layer

The material shall meet the following grading
requirements (AASHTO No.8) and have a
minimum permeability of 1 em/sec.

openings or Sieve Size Percent Passing
by Weight

1/2 inch
3/8 inch
No. 4
No. 8
No. 16

100
85-100
10-30
0-10
0-5

(2) Subangular stone for East Hide Pile drainage
collection trench, gravel road surface,
transi tion area surface, gravel surface
cover, pipe bedding and underwater fill for
utility corridor, if required, shall meet the
following grading requirements. (AASHTO No.
57)

opening or Sieve Size Percent Passing
by Weight

1 1/2 inch
1 inch
1/2 inch
No. 4
No.8

100
95-100
25-60
0-10
0-5

(3) Streambed Sediment Filter

stream bed sediment filter material shall be
either AASHTO No. 2 or AASHTO No. 67 as shown
on the drawings. AASHTO No. 2 material shall
meet the following grading requirements.

Openings or Sieve Size Percent Passing
by Weight

3 inch
2 1/2 inch
2 inch
1-1/2 inch
3/4 inch

100
90-100
35-70
0-15
0-5
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(4) Streambed Sediment Filter
AASHTO No. 67 material shall meet the
following grading requirements.

opening or Sieve size Percent Passing
by Weight

1 inch
3/4 inch
3/8 inch
No. 4
No. 8

100
90-100
20-55
0-10
0-5

(5) Dagata Property Storrnwater Detention Basin
Backfill
AASHTO No. 3 material shall IDeet the
following grading requirements.

opening or Sieve Size Percent Passing
by weight

2-1/2 inch
2 inch
1-1/2 inch
1 inch
1/2 inch

100
90-100
35-70
0-15
0-5

(e) The material shall have a carbonate content of 5
percent or less as measured by ASTM D3042 or D4373
IDodified.

2.02 Testing

(a) The Contractor shall submit to the Trustee
Representative certification that the materials
proposed for use as subangular stone comply with
specification for the proposed application. The
certification shall include, but not necessarily
be limited to providing a minimum of one per
SDurce of each of the following tests:

(1) Grain Size
(2) Permeability
(3) Carbonate Content

ASTM D422
USCOE EMl110-2-1906
ASTM D3042 or D4373

modified
(b) Additional confirmatory testing may be required by

the Trustee Representative to confirm compliance
with the specifications.
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(c) The Contractor shall submit to the Trustee
Representative certification of compliance above
along with a minimum loo-pound sample of each
proposed material for each proposed source of
subangular stone.

(d) No material shall be placed unless approved by the
Trustee Representative.

(e) If in the opinion of the Trustee Representative
the material is unsuitable for the proposed
application/ then the Contractor shall submit to
the Trustee Representative the required
certification as specified in (a) above for
material from a different source.

PART 3 - EXECUTION
3.01 Placement

(a) A uniform layer of sUbangular stone shall be
placed to the lines, depths and grades as shown on
the Drawings.

(b) Backfilling of subangular stone shall be performed
by the Contractor in a manner such that the
material is kept clean and free of foreign
materials.

(c) The Trustee Representative will at any time
inspect the stone in the trenches or in stockpile
on-site for contamination and, if necessary/
reject all or portions of the stone.

*This item is not included with this Contract.

END OF SECTION
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SECTION 02242

IMPERMEABLE AND PERMEABLE COVER FILL

PART 1 - GENEAAL
1.01 Description of Work

The Contractor shall furnish all laborl materials,
equipment, tools and appurtenances required to complete
the work of furnishing, placing, and compacting select
soil fill as shown, specified or required.

1.02 Related Work Specified Elsewhere
(a) Excavation - section 02220
(b) Geotextile - section 02595
(d) Flexible Membrane Cover - section 02597
(8) Subangular stone - Section 02233
(f) Below Grade Gas Collection System - Section 15300
(g) Backfill and Fill - section 02223

1.03 Tolerances

(a) Minimum thicknesses
follows except as
Representative:

of cover
approved

soil
by

shall be as
the Trustee

Permeable Cover

12 inches of select soil fill
4 inches of topsoil

Impermeable Cover
14 inches of select soil fill
4 inches of topsoil

(b) The tolerance, in thickness for cover sections
constructed of soil fill is - 0.0 foot and + 0.3
foot.

PART 2 - PRODUCTS

2.01 Materials

(a) Cover soil fill.

(1) Cover soil
requirements

fill shall conform to the
for compacted fill as specified
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in section 02223, Backfill and Fill, except
that it shall be clean material from an off-
site source not containing rocks, stones, or
lumps larger than 2 inches in any dimension.
It shall have physical properties such that
it can be readily spread. Snow, ice, and
frozen soil shall not be permitted.

(2) Cover soil fill shall be composed of clean
subangular material free of any sharp objects
which could tear, puncture, or otherwise
damage the geotextile, geocomposite, geogrid
or HDPE geomembrane.

(b) Topsail
(1) Topsail shall be sandy loam, suitable to

support vegetative growth.
(2) Topsoil shall not contain

roots, or similar objects
inches in any dimension.

stones, lumps I

larger than 2

(3) Topsoil shall have a pH between 5.8 and 7.6.
(4) Topsoil shall have a minimum organic content

of 2.75 percent by weight.
(5) The gradation of the topsoil shall be within

the following ranges:

(1) If more than one-half the sand is
smaller than 0.5 mm:
Sand (2.000 rom to 0.050 rom) - 40% to 80%
silt (0.050 rom to 0.005 rom) - 0% to 30%
Clay (0.005 rom and smaller) - 0% to 30%

(2) If more than one-half the sand is larger
than 0.5 mm:

Sand (2.000 mm to 0.050 rom) - 40% to 75%
silt (0.050 rom to 0.005 rom) - 0% to 30%
Clay (0.005 mm and smaller) - 0% to 30%

(C) Verification of the above specifications shall be
supplied to the Trustee. Representative prior to
delivery of the cover soil material. The Trustee
Representative may request the Contractor to
supply 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 specifications.
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2.02 Testing

(a) The Contractor shall sUbmi t to the 'I'rustee
Representative for approval, certification that
the materials proposed for use as cover soil fill
and topsoil comply with the specifications for the
proposed application. The necessary certification
shall consist of information provided by the
material supplier including, the following:

( 1) Select Cover Fill
- Grain size

Topsoil
- Grain Size
- pH
- Baker soil Fertility

ASTM D422

(2 )

ASTM D422
ASTM D4972

A minimum of one test per source for each required
test shall be provided.
The material to be used for select cover fill
shall also have a minimum demonstrated interface
friction angle with the 16 ounce geotextile or
geocomposite of 26 degrees. The interface
friction angle shall be determined by the
Contractor using a direct shear testing method
approved by the Trustee Representative. Inclined
table tests will not be allowed. The tests shall
be performed under saturated conditions with
confining pressures over the range of 50 to 3aa
pounds per square foot. The direct shear testing
shall be completed with the soil material in a
loose, uncompacted state to represent anticipated
field conditions.
A minimum of 3 specimens at varying confining
pressures OVer the specified range are required to
establish the friction angle between each
geosynthetic and soil.

(b) The Contractor shall
Representative evidence
along with a minimum
proposed soil for each
soil.

submit to the Trustee
as specified in (a) above
lOa-pound sample of the
different source of the

(c) No material shall be placed unless approved by the
Trustee Representative.
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(d) If in the opinion of the Trustee Representative
the soil is unsuitable for the proposed
application, then the Contractor shall submit to
the Trustee Representative the required suitable
evidence as specified in (a) above for soil from a
different source.

PART 3 - EXECUTION
3.01 Installation

(a) This item shall consist of the placement of select
fills and topsoil at locations shown on the
drawings. The Contractor shall provide all the
required materials, labor, and equipment to
perform the work in accordance with these
Specifications.

(b) Select cover soil fill and topsoil shall be
installed to the lines and grades as illustrated
on the construction Plans.

(c) No mater ial shall be placed until the Trustee
Representati ve has approved the installation of
the underlying baseliner materials.

(d) Permeable cover soil fill shall be placed directly
above the geosynthetic.

(e) The Contractor shall use extreme care in the
placing of the materials over geosynthetics to
avoid damage. The material shall be placed in a
manner that will maintain a minimum thickness of 1
foot of material between the geosynthetic and the
spreading equipment. All equipment to be used in
this spreading operation shall be approved by the
Trustee Representative.

(f) The Contractor shall take care to insure that:
(1) The underlying components remain intact

during the installation of select soil fill.
The location of the gas collection pipelines
shall be marked throughout the placing of all
cover components.

(2) No vehicles shall drive on either the
uncovered geotextile, geocomposite, geogrid,
or the textured HDPE membrane.
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(g) The Contractor shall insure that the select cover
soil fills are free of any foreign objects to the
complete satisfaction of the Trustee
Representative prior to placement.

(h) Geotextile in transition areas along the limit of
above grade cover shall be covered with a minimum
of 6 inches of cover material.

3.02 Quality control

(a) Test for the select or vegetative cover soil fill
will be made by a testing laboratory employed by
the Trustee as follows:
Test Required
(ASTM Designations) Frequency:

of Tests
(l) Mechanical Analysis-D422

(Both)
A minimum of
one test per
2{ 000 c.y. of
in place
material

(2) Baker Soil Fertility Test
(Topsoil Only)

One per 2,000
c.y_ per source

(3) Direct Shear Testing
(Fill/Geosynthetic)

One per 2{000
c.y. per source
for soils used
as cover on
hide piles

(b) In areas where the uniformity of materials is not
maintained, additional tests will be made as
directed by the Trustee Representative.

(c) The thickness of the select soil fill shall be
determined by comparison of as-built survey of the
top of the preceding layer to the top of the
completed { select soil fill at the locations of a
previously established 50-foot control grid.

END OF SECTION
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SECTION 02243

WETLlu~D SEDIMENT REMEDIATION COVER

PART 1 - GENERAL
1.01 Description of Work

(a) The Contractor shall furnish all labor, materials,
equipment, tools, and appurtenances required to
complete the work of furnishing, and placing the
wetland sediment remediation cover as shown,
specified or required.

(b) The Contractor shall be responsible for selecting
a method acceptable to the Trustee Representative
for placing the wetland sediment remediation
cover.

(c) The Contractor is responsible for providing a
preconstruct ion and an as-built bathymetric survey
of the completed wetlands sediment remediation
cover.

(d) The Contractor shall
techniques to stop
construction activities
boundaries.

provide all necessary
sediment created from

from leaving the Site

1.02 Related Sections

(1) Backfill and Fill - Section 02223
(2) Wetland Mitigation - Section 02937
(3) Geotextile - Section 02595
(4) Dredging - 02222
(5) Impermeable and Permeable Cover Fill - 02242
(6) Temporary and Permanent Erosion and Sedimentation

control - 02125

1.03 Related Document

None
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1.04 Quality Assurance
(a) The thickness of each cover soil layer shall be

verified by means of a bathymetric survey before
placing of the next cover soil layer.

(b) Final cap thickness shall be verified by an as-
built bathymetric survey, with a 20 foot control
grid and also indicate the limits of remediation.

(c)· Survey shall be based on N.G. V. D datum and be
prepared by professional surveyor licensed to
survey in the Commonwealth of Massachusetts.

1.05 Submittals

(a) Prior to construction, the Contractor shall submit
for approval of the Trustee Representative the
proposed capping construction technique. An as-
built bathymetric survey shall be submitted upon
completion of capping.

(b) The Contractor shall submit Shop Drawings showing
proposed construction methods; geosynthetic panel
arrangements; and tie-in details between
geosynthetics I drainage structures, fill and
materials, the like.

1.06 Job Conditions
None

PART 2 - PRODUCTS
2.01 Materials

(a) Gravel used in the sediment remediation cap shall
meet the requirements of Section 02223 for Road
structural Fill.

(b) Topsoil used in the sediment remediation cap shall
meet the requirement of Section 02937 for Topsoil.

PART 3 - EXECUTTON
3.01 General

(a) All appropriate erosion and sediment control
devices shall be installed prior to construction
of the wetland sediment remediation cover.
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(b) No soil material shall be placed until the Trustee
Representati ve has approved the installation of
the underlying geotextile.

(c) In placing the remedial cover, the Contractor
shall take every precaution so as to minimize
sediments into the water of the wetlands.

(d) The Contractor shall not proceed with the wetland
sediment remediation cover until given
authorization by the Trustee Representative.

(e) The tolerance in each soil layer placed
-0 to +0.3 feet.

shall be

END OF SECTION
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SECTION 02244
STREAM SEDIMENT REMEDIATION COVER

Part 1 - General
1.01 Description of Work

(a) The Contractor shall furnish all labor, materials,
equipment, tools, and appurtenances required to
complete the work of furnishing and placing the
stream sediment remediation cover

(b) The Contractor shall be responsible for selecting
an excavation method acceptable to the Trustee
Representative

(c) The Contractor shall
techniques to stop
construction activities
boundaries.

provide all necessary
sediment created from

from leaving the site

(d) The Contractor shall be responsible for providing
any dewatering operations that may be required to
implement the stream sediment remediation.

1.02 Related sections
(1) Geotextile - section 02595
(2) Excavation - section 02220
(3) Temporary and Permanent Erosion Control - section

02125
(4) Backfill and Fill - Section 02223
(5) stone Rip-rap - section 02271
(6) Dredging - section 02222

1.04 Submittals

(a) The Contractor shall
methods to the Trustee
review and approval.

submit all construction
Representative for his

(b) The Contractor shall submit Shop Drawings showing
proposed construction methods; geosynthetic panel
arrangements i and tie-in details between
geosynthetics, drainage structures, fill
materials, and the like.
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Part 2 - Products
2.01 Materials

(a) Gravel/cobble used in the stream sediment
remediation cover shall meet the requirements of
section 02271.

(b) Geotextile used in the stream remediation cover
shall meet the requirements of section 02595.

Part 3 - Execution
3.0l General

(a) The Contractor shall not proceed with any
activities within the streams without prior
authorization from the Trustee Representative.

(b) All appropriate erosion and sediment control
devices shall be installed prior to construction
of the stream sediment remediation cover.

(c) Sediments that are removed from below
water surface shall be delivered to
dewatering area before being used
material.

the stream
a prepared

for fill

(d) Excavation limits shall correspond to the limits
as shown on the construction drawings.

(e) Where the stream sediment remedy requires the
placement of gravel/cobble, extreme care shall be
used in placing materials over the geotextile to
avoid damage. Any damage to the geotextile will
be repaired as stated in Section 02595. The
Trustee Representative may require an extra
geotextile cushion layer when the method of
placement of the cover material causes holes from
free falling material.

(f) The tolerance in placing material shall be -0 to
+0.3 feet.

END OF SECTION
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SECTION 02271
STONE RIP-RAP

PART 1 - GENERAL
1.01 Description of Work

(a) The Contractor shall provide all labor, materials,
equipment, tools and appurtenances required to
complete the work of furnishing and placing stone
rip-rap, gravel/cobble lining, as shown, specified
or required.

1.02 Related section
(a) Temporary and Permanent Erosion and Sedimentation

Control - section 02125
(b) Geotextile - section 02595.

1.03 Submittals

(a) The Contractor shall submit test reports for
abrasion tests, freeze/thawing tests, and specific
gravity to the Trustee Representative at least 3
weeks prior to 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
materials, and the like.

PART 2 - PRODUCTS
2.01 Gravel/Cobble

(a) Gravel/cobble lining as indicated on the
construction plans shall meet all requirements of
this section.

2.02 Rip-Rap

(a) The stone rip-rap shall sustain a loss of not more
than 40 percent after 500 revolutions in the ASTM
abrasion test (Los Angles machine - ASTM C535),
and shall sustain a loss of not more than 10
percent after 12 cycles of freezing and thawing
(AASHTO Test 103 for Ledge Rock Procedure A).
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stone rip-rap shall have a minimum specific
gravity of 2.50, as defined by ASTM C127).

(b) The rip-rap shall be composed of a clean, well-
graded mixture such that 50 percent of the mixture
by weight shall be larger than the dSO size as
determined from the design. The diameter of the
largest stone size in such a mixture shall be 1.5
times the dSO size. (ASTM C136 or ASTM D422)

(c) The breadth or thickness of a single stone shall
not be less than 1/3 its length.

2.03 Testing
(a) A minimum of three stone rip-rap samples or less

if requested by 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 submitted to
the Trustee Representative in accordance with
Subsection 1.03.

PART 3 - EXECUTION
3.01 Installation

(a) stone rip-rap shall be placed to thicknesses as
indicated on construction Plans. The minimum
thickness for rip-rap transition areas shall be
the dSO dimension for the given application or 6
inches which ever is larger.

(b) stone rip-rap shall be placed in a manner that
will not damage geotextile, synthetics, utilities
or other facilities. The Trustee Representative
may require a trial run of any placement method to
evaluate impact or damage to the geotextile,
synthetics, utilities or other facilities.

(6) The tolerance in rip-rap thickness in place shall
be -0 to +0.3 feet.

END OF SECTION
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SECTION 02275
GAB IONS

PART 1 - GENERAL
1.0~ Description of Work

(a) The Contractor shall furnish all labor, materials,
equipment, tools and appurtenances required to
complete the work of furnishing, placing the
gabioD baskets, and backfilling with gabion stone
as shown, specified or required.

1.02 Related Work Specified Elsewhere

(a) Excavation - section 02220
(b) Backfill and Fill - section 02223
(c) Geotextile - section 02595
(d) Geocomposite - section 02597
(e) stone Rip-Rap - section 02271

PART 2 - PRODUCTS
2.01 Material

(a) Gablon Baskets

(1) The gabions shall be the size and type called
for on the plans with a maximum length of 6
feet and shall be PVC coated.

(2) All wire used in the construction of
galvanized gabion baskets including the tie
wire shall be equal to or shall exceed
Federal Specification QQ -W-46Ih, wire,
steel, carbon including the following
specific requirement: Finish 5, Class 3
weight of zinc coating.

(3) PVC coated wire used in the construction of
galvanized gabions, with a gabion thickness
of 12-inches or greater, shall meet the
following diameters:

Mesh PVC Coated Wire: Nominal 0.106 +/-
o.004-inches or approximately u.s. 11 gauge.

Selvedge PVC Coated Wire: Nominal 0.134 +/-
O.004-inches or approximately u.S. 9 gauge.
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The wall thickness of one side for the PVC
coating shall not be less than 0.014 inches.
PVC Coated Tie Wire: Nominal 0.093 +(- 0.004-
inches or approximately u.s. 13 gauge.
Locking Wire Fastener shall be of stainless
steel with a minimum thickness of O. 125 +1-
0.004 inches or approximately u.s. 11 gauge.
All testing of wire diameters shall be prior
to fabrication.

(4) 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 quantity for
tying all gabion baskets in accordance with
the specifications. No other wire except for
the type supplied with the gabions shall be
used.

(5) Mesh opening of the gabions shall be
approximately 3-1/4 x 4-1/2-inch and shall be
fabricated in a uniform hexagonal shaped,
double twisted, non-ravelling pattern.

(6) All cut edges of the mesh shall be securely
attached to 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.

(7) Gabion baskets furnished by the manufacturer
shall be of uniform size and subject to
dimension tolerance limit +j- 5%. All wire
used, including tie wire, and locking
fasteners shall be certified by mill test
reports showing compliance with specification
requirements.

(b) Gabion Rock

(1) The rock (gabion rock) shall be clean, sound,
tough, and durable, non-carbonate,
subangular, subrounded or round stone, not
lumpy, and free from slag, cinders, ashes,
rubbish, or other deleterious material and
conform to the requirements of Section 02271
with a d50 of 6 inches.
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(2) The Contractor shall maintain a uniform
gradation of sUbangular stone that is
reasonably well graded with a minimum size of
4 inches to a maximum size of 10 inches. The
larger rock should be deposited in the center
of the cell.

(3) Stone shall be stored in designated areas
approved by the Trustee Representative. The
Contractor is responsible for maintaining the
stone free of contamination, and any stone
determined by the Trustee Representative to
be contaminated, shall not be incorporated
into the work.

(4) Rock shall be hand or equipment placed so as
to produce a reasonably homogeneous stable
fill that contains no segregated pockets of
large or small fragments or unfilled spaces
because of bridging.

(c) Geotextile
(1) Geotextiles used as a filter media shall be

16 ounce and shall be placed along the gabion
structure shown in the Drawings. The
geotextile type shall be as specified on the
plan and as described in Geotextile - Section
02595.

(2) The geotextile shall be placed with a minimum
overlap of 18 inches.

PART 3 - EXECUTION

3.01 Placement

(a) The gabions shall be placed to the lines, depths
and grades as shown on the Drawings and shall be
in strict accordance with these specifications.
The trench for the gabion shall be excavated in
accordance with section 02220, Excavation, and the
bottom of the excavation shall be proofrolled in
accordance with section 02223 for trenches.

(b) All tying of the
construction shall
manner:

gabions
be done

in
~n

each
the

step of
following

(1) Cut a length of tie wire approximately 5 feet
long, secure the wire at one end by looping
and twisting togetherr then proceed tying
with a double loop (made at the same point)
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ev~ry 4 to 5-inches apart, pulling the basket
pieces tightly together. Secure the end of
the wire by again looping and twisting.

(2) GabioD 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
proj ecting heavy gauge wire by twisting it
around the selvedge wire two (2) complete
turns. As an alternative, the gabion baskets
may be fastened along the sides, front, and
back using locking wire fasteners. The
fasteners shall be applied at every 4-1/2
inch mesh opening. Fold the diaphragms up
and secure in the same manner. All end
panels and diaphragms then tied to the sides.

(3) Gabion 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 continuous connecting structural
unit. Gabions 3-feet high, that are to be
placed in a straight row are to be stretched
in the following manner before being tied to
the adjacent gabions. Tie together
approximately 100 feet of gab ion baskets and
fill one gabion cellon the end to hold the
row in place or tie the end gabion to an
existing gabion already filled and then
stretch the row of baskets with a come-a-long
or other suitable means until the row of
baskets is stretched sUfficiently to remove
the kinks. Do not overstretch. While
maintaining tension, tie the row of baskets
to its neighbor.

(4) When the assembled empty baskets have been
installed, the gabion stone shall then be
placed in the following manner. The gabion
baskets shall be filled a minimum of 2
layers, however, the rock must be manipulated
by hand to accomplish a maximum density and a
minimum amount of voids. Individual cells
may not be filled more than 12-inches above
any adj acent cell unless looped inner tie
wires run in both directions. Care shall be
taken when placing the stone into 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 other sui table means. Retaining
walls shall have the rock in vertical outside
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surfaces placed by hand with large select
stone in order to achieve the best
appearance. Care shall be taken that the
individual cells do not bulge outward and
that the rows are straight, level and have
square corners.

(5) When each basket has been filled to its
maximum r which is slightly higher than the
sides, and the surface leveled with a minimum
amount of voids, the lids shall be pried down
and over with a bar or lid closing tool until
the edge of the lid and the edge of the
basket are together. It should require a
light stretching in order to bring the two
basket pieces together. The heavy projecting
wire on the lid shall then be twisted around
the heavy wire on the sides two complete
turns and the lid shall then be tied to the
sides and tops of the diaphragms in the same
manner as the baskets are assembled. The
lids of the gabioD baskets shall also be tied
together, each to its neighbor along all
contacting edges to insure the formation of a
continuous connecting structural unit.
Special attention shall be given that all
projecting sharp ends are turned in.

(6) Gabion baskets may be cut to form curves or
bevels. Re-tying shall be in a manner to
produce a closed cell and re-tying of the
basket shall be in a manner as the assembly.
Excess mesh wire shall be cut aff or be
tightly and neatly laced down.

(7) GabioD basket walls shall have the baskets
arranged so that end baskets are protected
from erosion. Where excavation is permitted
or the fill is suff icient, the gabion wall
shall be turned in toward the slope, and the
end covered.

(8 ) Gabion baskets should be staggered so that
vertical joints in successive layers do not
form a continuous joint up the wall.
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3.02 Quality Control
(a) Proper tying of all joints and the baskets being

filled to their maximum density with a minimum
amount of voids is very critical to the
performance of the gabions. Therefore, compliance
with the technical specification shall be closely
and thoroughly inspected and any work not meeting
the implied quality shall be rejected.

END OF SECTION
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SECTION 02575

REMOVING AND PLACING PAVEMENT

PART 1 - GENERAL

1.01 SCOPE

The work to be performed under this section shall consist
of repair of damaged pavement and removing and replacing
existing pavement, sidewalks and curbs in paved areas
where such have been removed for construction. Damaged
pavement shall be repaired by removing and replacing
pavement. Cold patch is not allowed.

1. 02 SUBMITTALS

(a) Certificates: Provide certificates stating that
materials supplied comply with Specifications.
Certificates shall be signed by the asphalt
producer and the Contractor.

(b) Mix Design: Submit mix design for each course to
the Trustee Representative for acceptance.

1.03 REFERENCE SECTIONS

(a) Excavation
(b) Backfill and fill
(c) Concrete

section 02220
section 02223
section 03300

1.04 QUALITY ASSURANCE

(a) Unless otherwise indicated on the Drawings or
herein specified, all work under this section
shall be performed in accordance with the current
Massachusetts Department of Public Works standard
Specifications.

(b) Testing shall be conducted in accordance with the
section entitled "Testing Laboratory Services tl of
these Specifications.

(c) Furnish weight slips for all material incorporated
in the Project to verify that the required tonnage
has been applied.
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1.05 PRODUCT HANDLING

(a) Protection: Use all means necessary to protect
the materials of this Section before, during and
after installation and to protect the installed
work and materials of all other trades.

(b) Replacement: In the event of damage, immediately
make all repairs and replacements necessary to
gain the approval of the Trustee Representative at
no additional cost to the Trustee.

PART 2 - PRODUCTS
2.01 MATERIALS AND CONSTRUCTION

(a) General: All materials and products for the work
under this Section shall conform to the current
Massachusetts Department of Public Works Standard
Specifications except as otherwise specified
herein. The pavement section shall be as shown on
the drawings.

(b) Graded Aggregate Base Course: The required base
course thickness shall be as shown on the Drawings
and a width equal to the width of the finished
paving. Furnish stone meeting the requirements of
the Massachusetts Department of Public Works
Standard Specifications.

(c) Binder Course: The binder for all paved roadways
and parking areas shall conform to the
requirements of the Massachusetts Department of
Public Works specifications for the Binder Coarse.
The base shall be applied for an average total
thickness after compaction of not less than the
thickness shown on 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 smooth and
true to established profiles and sections.

(d) Surface Course: The surface course for all
pavement, inclUding tack coat shall conform to the
requirements of the Massachusetts Department of
Public Works Specifications for Asphaltic
Concrete. Apply and compact the surface course in
accordance with the City of Woburn Design
Standards. After compaction the surface course
shall be of average thickness of not less than the
thickness shown on the Drawings. Immediately
correct any high, low or defective areas.
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(e) Special Surfaces: Where driveways or roadways are
disturbed or damaged which are constructed of
specialty type surfaces! e.g. brick or stone,
these driveways and roadways shall be restored
utilizing similar, if not original, materials.
Where the nature of these surfaces dictate! a
specialty contractor shall be used to restore the
surfaces to their previous or better condition.
special surfaces shall be removed and replaced to
the limits to which they were disturbed.

2.02 TYPES OF PAVEMENTS

(a) General: All existing pavement removed! destroyed
or damaged by construction shall be replaced with
the same type and thickness of pavement as that
existing prior to construction, unless otherwise
directed by the Trustee Representative.
Materials, equipment and construction methods used
for paving work shall conform to the Massachusetts
Department of Public Works specifications
applicable to the particular type required for
replacement! repair or new pavements.

(b) Concrete Pavement: Concrete pavement or base
courses shall be replaced with concrete. The
surface finish of the replaced concrete pavement
shall conform to that of the existing pavement. The
surface of the replaced concrete base course shall
be left rough. The slab depth shall be equivalent
to the existing concrete pavement or base course,
but in no case less than 6-inches thick. Transverse
and longi tudinal joints removed from concrete
pavement shall be replaced at the same locations and
to the same types and dimensions as those removed.
Concrete shall be of the strength classifications
shown on the Drawings. Concrete pavements or
concrete base courses shall be reinforced and shall
conform to Massachusetts Department of Public Works
Standard Specifications, Section 430.

(c) Asphalt Concrete Binder and Top Course: Asphalt
concrete binder and top course construction shall
conform to Massachusetts Department of Public
Works· Standard Specifications, section 460. The
pavement mixture shall not be spread until the
designated surface has been previously cleaned and
prepared! is intact, firm, properly cured, dry and
the tack coat has been applied. Apply and compact
the base in maximum layer thickness by asphalt
spreader equipment of design and operation
approved by the Trust Reprsentative. After
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compaction, the gravel base shall be smooth and
true to established profiles and sections. Apply
and compact binder and the top course in a manner
approved by the Trustee Representative.
Immediately correct any high, low or defective
areas by cutting out the course, replacing with
fresh hot mix, and immediately compacting to
conform and thoroughly bond to the surrounding
area.

PART 3 _ ..EXECUTION

3.01 EXCAVATION AND BACKFILL
(a) Perform excavating and filling in accordance with

sections 02220 and 02223
3.02 NEW PAVEMENT INSTALLATION

(a) Placing the Mix

1. Do not begin paving work until unsatisfactory
subgrade and base course conditions have been
corrected as directed by the Trustee
Representative.

2. Place the asphalt concrete mixtures on the
prepared base surface, spread and strike-off
using an acceptable bituminous paver.

3. Spread mixture at minimum temperature of 225
degrees F.

4. Inaccessible and small areas may be placed by
hand.

5. Place each course in the required quantities
so that when compacted, they will conform to
the indicated grade, cross section and
minimum thickness as specified or as
indicated on the Drawings.

(b) Bond Coat

1. Clean contact surfaces of sandi dirt or other
objectionable materials before applying bond
coat.

2. Apply a bond coat to each layer of bituminous
material immediately prior to applying the
succeeding layer.
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3. Use whatever means necessary to prevent bond
coat from coming into contact with structures
near the areas to be paved.

3.03 REMOVING PAVEMENT
(a) Remove existing pavement as necessary for installing

the pipe line and appurtenances.
1. Marking: Before removing any pavement, mark

the pavement neatly paralleling pipe lines
and existing street lines. Space the marks
the width of the trench. The extent of
pavement removal shall be approved by the
Trustee Representative.

2. Breaking: Break asphalt pavement along the
marks using pavement shearing equipment, jack
hammers or other suitable tools. Break
concrete pavement along the marks by scoring
with a rotary saw and breaking below the
score by the use of jack hammers or other
suitable tools.

3. Machine Pulling: Do not pull pavement with
machines until the pavement is completely
broken and separated from pavement to remain.

4. Damage to Adjacent Pavement: Do not disturb
or damage the adj acent pavement. If the
adj acent pavement is disturbed or damaged,
remove and replace the damaged pavement.

5. Sidewalk: Remove and replace any sidewalks
disturbed by construction for their full
width and to the nearest undisturbed joint.

6. Curbs: Tunnel under or remove and replace
any curb disturbed by construction to the
nearest undisturbed joint.

3.04 REPLACING PAVEMENT

(a) Preparation of Subgrade: Upon completion of
backf illing and compaction of the backfill,
arrange to have the compaction tested by the
independent testing agency approved by the Trustee
Representative. After compaction testing has been
satisfactorily completed, replace all pavements,
sidewalks and curbs removed.

02575-5
May 199~

00 I Iproject\933..Q 142\wtc:;pecs\sec02 $7 ~,doc



1. The existing street pavement or surface shall
be removed along the lines of the work for
the allowable width specified for the trench
or structure. After the installation of the
sewerage or water works facilities and after
the backfill has been compacted suitably, the
addi tional width of pavement to be removed
shall be done immediately prior to replacing
the pavement.

2. Trench backfill shall be compacted for the
full depth of the trench as specified in
section 02223 of these Specifications.

3. Temporary trench backfill along streets and
driveways shall include 6-inches of crushed
stone or cherty clay as a temporary surfacing
of 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 thoroughly
compacted in the opinion of the Trustee
Representati ve and permission is granted to
replace the street pavement.

4. When temporary crushed stone or chert surface
is considered by the Trustee Representative
to be sufficient surface for gravel pavement,
the surface shall be graded smooth and to an
elevation that will make the final permanent
surfacing level with the adjacent surfacing
that was undisturbed.

(b) Pavement Replacement
1. Prior to replacing pavement, make a final cut

in concrete pavement 12-inches back from the
edge of the damaged pavement with a concrete
saw. Remove asphalt pavement 12-inches back
from the edge of the damaged pavement using
pavement shearing equipment, jack hammers or
other suitable tools.

2. Replace 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.
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3. If the temporary crushed stone or chert
surface is to be replaced, the top 6-inches
shall be removed and the crushed stone
surfacing for unpaved streets or the base for
the bituminous surface shall be placed.

4. Following this preparation, the chert or
crushed stone base shall be primed with a
suitable bituminous material and surfaced
wi th the proper type of bituminous surface
treatment.

5. Where the paved surface is to be replaced
with asphaltic concrete pavement, concrete
pavement or with a concrete base and a
surface course I the temporary chert or
crushed stone surface and any necessary
backfill material, additional existing paving
and new excavation shall be removed. All
edges of the existing pavement shall be cut
to a straight, vertical edge. Care shall be
used to get a smooth joint between the old
and new pavement and to produce an even
surface on the completed street. Concrete
base slabs and crushed stone bases, if
required, shall be placed and allowed to cure
for three days before bituminous concrete
surface courses are applied. Expansion
joints I Where applicable, shall be replaced
in a manner equal to the original joint.

6. Where driveways or roadways I constructed of
specialty type surfaces, e.g. briCk or stone
are disturbed or damaged, these driveways and
roadways shall be restored utilizing similar
materials. Where the nature of these
surfaces dictate, a specialty contractor
shall be used to restore the surfaces to
their previous or better condition. Special
surfaces shall be removed and replaced to the
limits to which they were disturbed.

(c) Pavement Resurfacing
1. Resurfacing limits shall be perpendicular to

the road centerline. The limits of
resurfacing shall be 10 feet beyond the edge
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) Pavement Striping: Pavement striping removed or
paved over shall be replaced with the same type,
dimension and material as original unless directed
otherwise by the Trustee Representative.

3.05 SIDEWALK AND CURB REPLACEMENT
(a) Construction

1. All concrete sidewalks and curbs shall be
replaced with concrete.

2. Preformed joints shall be 1/2-inch thick,
conforming to the latest edition of AASHTO
M59 for sidewalks and AASHTO M 123 for curbs.

3. Forms for concrete sidewalks shall be of wood
or metal, shall be straight and free from
warp, and shall be of sufficient strength,
when in place, to hold the concrete true to
line and grade without springing or
distorting.

4. Forms for concrete curbs shall be metal and
of an approved section. They shall be
straight and free from distortions, showing
no vertical variation greater than liB-inch
in 10 feet and no lateral variation greater
than 1/4-inch in 10 feet from the true plain
surface on the vertical face of the 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 forms in place true to the
required 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 be free from warp and shall be the
nominal depth of the structure.

7. All mortar and dirt shall be removed from
forms 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 Public Works construction
standards. Damaged or broken pieces of
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granite edging shall be replaced with stones
of same dimension.

(b) When a section concrete is removed, the existing
sidewalk or curb shall be cut to a neat line,
perpendicular to both the centerline and the
surface of the concrete slab. Existing concrete
shall be cut along the nearest existing
construction joints; if such joints do not exist,
the cut shall be made at minimum distances shown
on the Drawings .

.(c) Existing concrete sidewalks and curbs that have
been cut and removed for construction purposes
shall be replaced with the same width and surface
as the portion removed. Sidewalks shall have a
minimum uniform thickness of 4-inches. The new
work shall be neatly jointed to the existing
concrete so that the surface of the new work shall
form an even, unbroken plane with the existing
surfaces.

(d) The subgrade shall be formed by excavating to a
depth equal to the thickness of the concrete, plus
2-inches. SUbgrade shall be of such width as to
permit the proper installation and bracing of the
forms. SUbgrades shall be compacted by hand
tamping or rolling. Soft, yielding or unstable
material shall be removed and backfilled with
satisfactory material. Two inches of porous
crushed stone shall be placed under all sidewalks
and curbs and shall be compacted thoroughly, then
finished to a smoothl unyielding surface at proper
line, grade and cross section.

(e) Joint for Curbs
1. Joints shall be constructed as specified.

Construct joints true to line with their
faces perpendicular to the surface of the
structure and within Ij4-inch of their
designated position.

2. Thoroughly spade and compact the concrete at
the faces of all joints filling all voids.

3. Install expansion joint materials at the point
of curve at all street returns. Install
expansion j oint mater ial behind the curb at
abutment to sidewalks and adjacent structures.
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4. Place contraction joints every 10 feet along
the length of the curbs and gutters. Form
contraction joints using steel templates or
division plates which conform to the cross
section of the structure. Leave the
templates in place until the concrete has set
sUfficiently to hold its shape I but remove
them while the forms are still in place.
contraction joint templates or plates shall'
not extend below the top of the steel
reinforcement or they shall be notched to
permit the reinforcement to be continuous
through the joint. contraction joints shall
be a minimum of 1-1/2-inches deep.

(f) Expansion joints shall be required to replace any
removed expansion joints or in new construction.
Expansion joints shall be true and even, shall
present a satisfactory appearance, and shall
extend to within 1/2-inch of the top of finished
concrete surface.

(g) Finishing

1. strike
finish
heavy
joints
with a

off the surface with a template and
the surface with a Wood float using
pressure, after which, contraction
shall be made and the surface finished
wood float or steel 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 final broom finish by lightly
combing with a stiff broom after troweling is
complete.

5. The finished surface shall not vary more than
liS-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 conformance
wi th the applicable regulations and as
directed by the Trustee Representative.
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(i) Concrete shall be suitably protected from freezing
and excessive heat. It shall be kept covered with
burlap or other suitable material and kept wet
until cured. Provide necessary barricades to
protect the work. All damage caused by people,
vehicles, animals, rain, the Contractor i s
operations and the like shall be repaired by the
contractor, at no additional expense to the
Trustee.

3.06 MAINTENANCE
The Contractor shall maintain the surfaces of roadways
built and pavements replaced until the acceptance of the
project. Maintenance shall include replacement!
scraping, reshaping, wetting and rerolling as necessary
to prevent raveling of the road material, the
preservation of reasonably smooth surfaces and the repair
of damaged or unsatisfactory surfaces, to the
satisfaction of the Trustee Representative. Maintenance
shall include sprinkling as may be necessary to abate
dust from the gravel surfaces.

3.07 SUPERVISION AND APPROVAL

(a) Pavement restoration sha 11 meet the requirements
of the regulatory agency responsible for the
pavement. Obtain agency approval of pavement
restorations before requesting final payment.

(b) Obtain the Trustee Representative I s approval of
restoration of pavement! such as private roads and
drives, that are not the responsibility of a
regulatory agency.

(c) Complete pavement restoration as soon as possible
after backfilling.

(d) Failure of Pavement: Should any pavement
restoration or repairs fail or settle during the
life of the Contract, including the bonded period,
promptly restore or repair defects.

3.08 CLEANING

The Contractor shall remove all surplus excavation
materials and debris from the street surfaces and
rights-ot-way and shall restore street, roadway or
sidewalk surfacing to its original condition.
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3.09 INSPECTION AND TESTING

(a) Pavement and base testing will be performed by an
independent testing agency selected by the Trustee
Representative.

(b) The testing agency shall test in-place courses for
compliance with specified density, thickness and
surface smoothness requirements.

(c) The testing agency shall take two 4-inch diameter
cores per 1,000 square yards of paved surface at
locations selected by the Trustee Representative
for "density and thickness tests. Repair holes
resulting from coring to match existing paving.

(d) compaction
1. Aggregate Base: The maximum dry density will

be determined from representative samples of
the material being compacted by AASHTO:T180,
Method D.

2. Asphal tic Concrete: Compare density of in-
place material against laboratory specimen of
same mixture, subjected to 50 blows of a
Standard Marshall hammer on each side of
specimen. Minimum acceptable density of in-
place material shall be 97 percent of
recorded laboratory specimen density. It is
intended that acceptance density testing will
be accomplished while the bituminuous mixture
is hot enough to permit further densification
if such is shown to be necessary. If the
density does not conform to the requirements
stated herein above/ the Contractor shall
continue compactive effort until the required
density is obtained.

(e) Concrete strength: One
field cylinders (a total
batch of concrete will be
yards or fraction thereof,
each 5,000 square feet of
placing for each class and

set of acceptance and
of four) from the same
made for each 50 cubic
not less than once for
pavement in each day I s
mix design.

1. Acceptance cylinders are compression test
cylinders molded in the field/ stored and
cured in the field for the first 24 hours
after moulding and thereafter in the
laboratory of the testing agency until time
of testing. Average breaking strength at 28
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days of a set of two acceptance cylinders
will comprise a test.

2. Field cylinders are compression test
cylinders moulded in the field, stored and
cured on the work site in the same location
and subject to the same exposure as job
concrete of which it is a representative.
Each set of two acceptance cylinders will
have two matching field cylinders.

3. One field cylinder will be broken at seven days
and the remaining will be held in reserve.

(f) Allowable Variation in Thickness

1. Base Course: ±1/2-inch
2. Binder Course: ± 1/4-inch

3. Surface Course: ± liS-inch
(g) Surface Smoothness: Test finished surface of each

asphalt course for smoothness using a 16 foot
straightedge. Intervals of tests shall be as
directed by the Engineer. Surfaces will not be
acceptable if exceeding the following:
1. Base Course: 1j4-inch in 16 feet

2. Binder Course: 1/4-inch in 10 feet

3. Surface Course: liB-inch in 10 feet

END OF SECTION
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SECTION 02595
GEOTEXTILE

PART 1 - GENERAL

1.01 Work Included
(a) The Contractor shall furnish all labor, materials,

equipment} tools and appurtenances required to
complete the work of furnishing} and placing
geotextile, complete with appurtenances, as shown,
specified or required.

1.02 Related Sections
(1) Backfill and Fill - section 02223
(2) stone Rip-Rap - section 02271
(3) Impermeable and Permeable Cover Fill

02242
(4) Subangular Stone - Section 02233

Section

1.03 Submittals

(a) The Contractor shall furnish a mill certificate
fram the company manUfacturing the geotextile
attesting that the geotextile meets the chemical,
physical, and manUfacturing requirements
specified. Geotextile will be rejected if it is
found to have defects} rips, holes, flaws,
deterioration or other damage.

(b) The Contractor shall sUbmit shop drawings showing
proposed construction methods; geosynthetics panel
arrangements; and tie-in details between
geosynthetics} drainage structures, fill
materials, and the like.

1.04 Product Handling

(a) The Contractor shall protect the work described in
this . section before, during, and after
installation, and shall protect the installed work
covered by other Sections.

02595-1
May 1995

001 \project\933-6142\wtcspecslsec0259 5.doc



(b) The Contractor shall, during all periods of
shipment and storage, protect the geotextile from
direct sunlight, ultraviolet ray, temperatures
greater than 120 degrees F, mud, dirt, dust,
debris and other deleterious sources. Geotextile
shall be maintained, wrapped in a heavy-duty
protective opaque covering until it is installed.

(c) If the Trustee Representative determines material
is damaged or has excessive sunlight exposure, the
Contractor shall immediately make all repairs and
replacements, at no additional cost to the
Trustee.

1.05 Definitions
(a) On the Drawings and in the Specifications, the

word geotextile is used and refer to a specific
geotextile type as described in section 2.0.1.

PART 2 - MATERIALS
2.01 Geotextile

Geotextiles used in the impermeable and permeable
cover systems shall be manufactured by Mirafi,
polyfelt Exxon, Hoechst or other approved
manufacturers.

(a) Six (6) ounce Geotextile
(1) Six ounce geotextile shall be a needle

punched non-woven polypropylene or polyester
fabric.

(2) Six ounce geotextile shall demonstrate the
following minimum average roll values:

Test
Property Requirements Method

Mass per Unit 6 ozjsy ASTM D5261
Area

Grab strength 150 lbs ASTM D4632
Trapezoidal Tear 65 lbs ASTM D4533

strength
Burst strength 325 psi ASTM D3786
Puncture strength 85 lbs ASTM D4833
Thickness 75 mils ASTM D5199
Apparent Opening US Sieve ASTM D4751

size No. 70
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(b) Ten (10) ounce Geotextile

(1) Ten ounCe geotextile shall be needle-punched
non-woven polypropylene or polyester fabric.

(2) Ten ounce geotextile demonstrate the
following minimum average roll values:

Test
Property Requirements Method
Mass per Unit 10 oz/sy ASTM D5261

Area
Grab strength 225 lbs ASTM D4632
Trapezoidal Tear 90 lbs ASTM D4533

strength
Burst strength 500 psi ASTM D3786
Puncture strength 140 lbs ASTM D4833
Thickness 120 mils ASTM D5199
Apparent Opening us Sieve ASTM D4751

size No. 100

(0) sixteen (16) ounce Geotextile
(1) sixteen ounce geotextile shall be needle-

punched, non-woven polypropylene or polyester
fabric.

(2) sixteen ounCe geotextile demonstrate the
following minimum average roll values:

Property

Mass per unit
Area

Grab strength
Trapezoidal Tear

Strength
Burst strength
Puncture strength
Thickness
Apparent opening

Size
2w02 Width of Fabric

Reauirements
Test
Method

ASTM D5261

ASTM D4632
ASTM D4533
ASTM D3786
ASTM D4833
ASTM D5199
ASTM D4751

16 oz/sy

350 lbs
110 lbs

700 psi
200 lbs
180 milsus Sieve
No. 100

(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 geotextiles.
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PART 3 - EXECUTION
3.01 site Preparation

(a) site sUbgrade preparation shall conform to the
requirements of this section, and Section 02223 -
Backfill and Fill.

(b) The surface to receive geotextile shall be cleared
of sharp objects, boulders, stumps, or any
materials that may contribute to fabric punctures,
shearing, rupturing or tearing.

(c) The base surface or surface of embankments shall
be graded as smooth as possible and compacted with
a smooth wheeled roller having a minimum
operating weight of 10 tons capable of vibratory
and static compaction mode. The sUbgrade shall be
inspected for unstable areas or soft spots, before
the geotextile is placed and additional fill shall
be placed and compacted to eliminate those
unstable areas.

3.02 Installation
(a) Cover

(1) The geotextile shall be placed in the manner
and at the locations shown. Geotextile shall
be laid smooth and free of tension} stress,
folds, wrinkles, or creases.

(2) All geotextiles seams shall be continuously
sewn, spot sewing or thermal 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 equal 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 soil over
the geotextile, a minimum depth of 12 inches
of soi 1 shall be maintained over the
geotextile at all times between the
geotextile and wheel, or truckloads and
bucket. Dozer blades shall not be in direct
contact with the geotextile.
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(4) All soil materials
geotextiles shall be
manner as to ensure:

located on
deployed in

top of
such a

o The geotextile and any underlying lining
materials are not damaged.

o Minimal slippage of the geotextile on
underlying layers occurs.

o No excess tensile stresses occur in the
geotextile.

(5 ) If geotextile is damaged during any step of
installation, a piece of geotextile material
shall be cut and placed over the damaged area
and overlap the undamaged material a minimum
of 3 feet in each direction and as approved
by the Trustee Representative.

( 6) Geotextile in transition areas along the
limi t of above grade cover shall be covered
with a minimum of 6 inches of cover material.

Where geotextile has been covered by soil and
will need to connect to a new cover system
the geotextile may be joined by overlapping
the covered geotextile a minimum of three
feet. If the Trustee Representative
determines the previously covered geotextile
is damaged, then the overlap will be
increased to extend as stated in (5) beyond
the damaged areas.

3.03 Protection

(a) Any geotextile damaged during its installation or
during placement of cover material shall be
replaced by the Contractor at no additional cost
to the Trustee.

(b) The work shall be scheduled so that the covering
of the geotextile with. a layer of the cover
material is accomplished within 15 days after
placement of the geotextile. Failure to comply
with this requirement shall require replacement of
the geotextile at no additional cost to the
Trustee.

02595-5
May 1995

001 Iprojeot\933-6142\mcspecs\sectl25 95 .doc



PART 4 - QUALITY CONTROL
4.01 Conformance Testing
Upon delivery of geotextile to the Site, additional samples
shall be obtained from select rolls by the Trustee
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 frequency of one per 1001000 ft2
of geotextile. This testing may include all properties
specified in Article 2.01 of this Section and need not be
lind ted· 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 require in obtaining the samples.

END OF SECTION
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SECTION 02598
GEOCOMPOSITE

PART 1 - GENERAL
1.01 Work Included

(a) Installation of geocomposite must be completed by an
experienced installer or contractor fully qualified to
complete the work in this section.

(b) Geocomposite shall be installed as part of
impermeable and permeable cover construction.
following technical specifications shall govern
manufacturing, transport, and installation of
geocomposite components of the impermeable
permeable covers.

the
The
the
the
and

1.02 Related Work Specified Elsewhere
(a) Geotextile - section 02595
(b) Flexible Membrane Cover - Section 02597
(c) Geogrid - Section 02599

1.03 Submissions
(a) The geocomposite Contractor shall submit to the Trustee

Representative all items described in SUbsequent
sections as outlined by the following schedule:
Prior to Delivery to the Site

(1) Shop drawings including all geocornposite panel
layouts and details of all work including details
of all overlapping, tying, sewing and attachments.

(2) Geocomposite specifications.
(3) Certification stating geocoroposite roll numbers

and base resin type and lot from which the
internal geonet was produced.

(4) Manufacturers roll inspection diagram for all
material panels.

Prior to Installation

(1) SUbmit to the Trustee Representative for approval
a schedule of operations including means and
methods of installation.
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During Installation Submitted Daily
(1) Daily construction progress reports clearly

showing geocomposite panels placed by date.
(2) Summary and log of all laboratory quality control

completed by geocomposite Contractor.
(3 ) certification that geocomposite installation is

complete and in accordance with these
specifications.

(4) Statement of warranty.
After Installation
(1) As-built record drawings

PART 2 - PRODUCTS
2.01 Resin

(a) The geonet component of the geocomposite shall be
manufactured from pure virgin high density polyethylene
resin, having a minimum density of 0.935 g/cm3, high
densi ty polyethylene or an approved equivalent. The
pure virgin resin shall be mixed with two to three
percent carbon black. The carbon black is to be pre-
blended according to specifications of the
manufacturer. While more than one resin may be
suitable and will be considered, the Contractor is
cautioned that the Trustee Representative considers
resin selection crucial to the successful completion of
the project and proposed resins will be most thoroughly
and carefully reviewed.

(b) 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 been extruded from
an approved resin. No material will be permitted to be
stored on site until this certification has been
delivered to the Trustee Representative.

2.02 Manufacturing
(a) The manufacturer of the geocomposite must be approved

by the Trustee Representative and have satisfactory
experience in extrUding geonet and bonding geotextiles
with the geonet, with a reputation for producing a high
quality product. The Contractor shall submit the
manUfacturing company, address, and employee contact to
the Trustee Representative. The geocomposite shall be
formulated from the appropriate polymers and

02598-2
May 1995

00 I \project\933-6142\wtcs~\5ec02 598. doc



compounding ingredients to form a geoeomposi te that
meets all requirements for the specified end use of the
product.

(b) Geocomposite rolls shall be a minimum of 6 feet in
width. Each roll shall be identified by a number and
date of manufacture.

(c) Geocomposite shall be TEX-NET TN3002CN as manufactured
by Fluid Systems! Ine. I or an approved equal. The
geocomposite shall possess the following typical
properties:

Property Test Method Value Units
1. Flow Capacity

(Gradient of 1)

a. Transmissivity ASTM D4716
at 500 pst (1)

-4>or=2.5x10 2m Is

b. Transmissivity ASTM D4716
at 2,000 psf (1)

-4>or=1.0xI0 2m Is

2. Mechanical Properties
a. Tensile ASTM D5035 23 lbs

strength (2)

b. Tensile ASTM D4632 160 lbs
strength ( 3)

c. Peel Strength ASTM D413 2 Ibs/in
(1) MARV

3. Material
a. Polyethylene - ASTM D1505 0.94 grn/cm3

Density (2 )

b. Carbon Black ASTM D1603 2-3 %
Content ( 2)

c. Apparent opening ASTM D4751 70 US Sieve
size
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4. Dimensions
a. Thickness (2) ASTM D5199 200

b. Thickness (3) ASTM D5199 75

c. Mass/Unit Area ASTM D5261 23
(1)

mils
mil/layer
oz/sy

(1) Geocomposite
(2) Geonet only - prior to lamination
(3) Geotextile - prior to lamination

2.03 Material Transport
(a) The Contractor shall be responsible for the protection

of the geocomposite rolls against damage during
transportation to the sits, during storage at the Site,
and prior to placement of subsequent constructions
materials. only non-damaged geocomposite shall be
included wi thin the construction. Any damaged
material, as determined by the Trustee Representative,
shall be replaced by the Contractor at no cost to the
Trustee.

PART 3 - EXECUTION
3.01 Geocomposite Installation

(a) A geocomposite drainage layer, as described in Article
2.02 of this Section, 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 install the geocomposite drainage
layer to the lines and grades shown on the Drawings in
accordance with the manufacturer's recommendations.

(b) The Contractor shall be responsible for the protection
of the membrane cover during the installation of the
geocomposite layer. No equipment shall be permitted to
operate on the membrane at any time. In no way shall
any tracked equipment or any other equipment which may
pose a risk of puncturingf tearingf or otherwise
damaging the membrane be permitted for use during this
phase of construction.

(c) The geocomposite shall be placed on side slopes as
shown on the' contract drawings. Over the textured
HDPE, the geocomposite shall be rolled down the slope
in such a manner as to continually keep the
geocomposite in tension. If necessary, the
geocomposite shall be positioned by hand after being
unrolled to minimize wrinkles. The geocornposite can
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not be placed in the horizontal direction (i.e., across
the slope) .
In the presence of wind, all in place geocomposi te
rolls shall be weighted with sandbags or the
equivalent, such sandbags shall be installed during
placement and shall remain until replaced with cover
material.

Cd) Adjacent rolls shall be overlapped a minimum of 4
inches and the geonet secured by plastic ties a minimum
of every five (5) feet along the roll length and every
6-inches end to end. Plastic ties shall be white or
other bright color for ease of inspection and shali be
connected according to the Manufacturer's
recommendations. Metallic ties are not allowed. The
upper geotextile sheets shall then be sewn along their
entire length. The bottom geotextile sheets shall be
overlapped without sewing. For end to end seams the
ties shall be made using an overlap of the geocomposite
4-6 inches. A geotextile cap will cover the tied seam.

(e) Where the geocomposi te abuts geotextile 1 geocomposi te
sheet shall be overlain and/or underlain by a
geotextile sheet with an overlap along its entire
length to keep sediments for intruding into the
geocomposite. The seam 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 geocomposite and geotextile. Screws shall
not be used in cases where the connection may puncture
other materials such as geomembrane.

(f) The geocompos ite
geomembrane.

shall not be welded to the

(g) All connections shall be inspected and approved by the
Trustee Representative. The Trustee Representative
shall reject any connections he deems insufficient and
require those joints to be redone at no additional cost
to the Trustee.

(h) Repairs shall be made in accordance wi th the
manufacture's procedures and recommendation at no
additional cost the Trustee. The Contractor shall
submit proposed report producers for the approval of
the Trustee Representative.

PART 4 ~ QUALITY CONTROL

4.01 General
(a) The geocomposite Contractor, before installation

begins 1 shall appoint an experienced individual who
02598-5
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will be on-site at all times during the installation,
to represent him in all matters relevant to this work.
This appointment shall be sUbject to approval by the
Trustee Representative.

(b) Before installation begins, and at least weekly
thereafter, more often if determined necessary by the
Trustee Representative, project coordination meetings
shall be held with the designated representative of the
geocomposite contractor, Trustee Representative, to
review the following information. This information
shall be submitted to the Trustee Representative by the
geocomposi te Contractor in writing, during or before
this meeting.
(l) Progress of the work.
(2) Adherence to the Specifications.
(3) Adherence to the Quality Control program,

including the timely submission of the pertinent
forms.

(4) Planned work and methods for the ensuing week,
including estimate of time remaining to completion
of the work.

(c) All of the Forms specified and required must be
submitted in a timely fashion.

(d) Any changes in the proposed method of work,
subcontractors to be utilized, geocomposite resin or
manufacturing must be approved in advance by the
Trustee and Trustee Representative. The geocomposite
Contractor assumes all responsibility relevant to
providing an acceptable product.

4.02
(a) Random sampling of the geocomposi te shall be performed by

the manufacturer at the cost of the geocomposite contractor
to assure proper quality control. The minimum frequency of
such sampling shall be as follows:
,(1) One (1) sample taken from each day's production, and

additional conformance as directed by the Trustee
Representative.

(2) Samples selected randomly by the Trustee Representative
subsequent to material delivery, or

(3) Other, as proposed by the geocomposi te Contractor and
approved by the Trustee Representative.
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The samples shall be tested for the following properties =

(1) Uniformity - visual inspection to assure the material
is free of holes, blisters, un-dispersed raw material,
or foreign matter is mandatory.

(2) Mass per
materials
05261 )

(3) Peel Strength - Measurements to assure the proper bond
between the geotextile and the HDPE drainage net shall
meet the minimum tolerances. (ASTM D413)

(4) Transmissivity - Constant head hydraulic transmissivity
within the manufactured plane of geocomposite under the
specified normal compressive stresses (ASTM D4716)

(b) The geocomposite Contractor shall provide the Trustee
Representative with certified copies of the
manufacturer's test results. The material delivered to
the site will be certified by the manufacturer to meet
all of Article 2.02 properties. No material shall be
installed prior to furnishing the required test
results.

(c) The Trustee Representative, at his discretion, may
obtain additional random samples of the geocomposi te
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 lin'lited to the testing
required by the manufacturer. The geocomposite
Contractor shall, however, at no additional cost,
provide Whatever reasonable assistance the Trustee
Representative may require in Obtaining the samples.

(d) The geocomposite Contractor shall be solely responsible
for the quality of the material provided. Should any
of the tests performed on the material yield
unsatisfactory results, the geocomposite Contractor
will be responsible for replacing the material with
satisfactory materials without delay to the project or
cost to the Trustee.

(e) Upon delivery of geocomposite to the Site, additional
samples shall be obtained from select rolls by the
Trustee 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
frequency of one per 100,000 ft2 of geocomposite. This
testing may also include all properties specif ied in
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Article 2.02 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 require in obtaining the samples.

4.03 Quality Control 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 roll identification numbers with those on the
certification provided by the manufacturer to assure
delivery of the appropriate material.

(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 storage.

(c) The Trustee Representative shall also visually inspect
all seams for continuity and quality. All inadequate
seams shall be repaired at no cost to the Trustee.

4.04 Warranty
(a) The geocornposite 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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SECTION 02599
GEOGRID

PART 1 - GENERAL
~.Ol Work Included

(a) Installation of geogrid must be completed by an
experienced installer or contractor fully qualified to
complete the work in this section.

(b) Geogrid shall be installed as
cover construction. The
specifications shall govern
transport, and installation of
of the permeable covers.

part of the permeable
following technical
the manufacturing,

the geogrid components

1.02 Related Work Snecified Elsewhere
(a) Impermeable and Permeable Cover Soil - Section 02242
(b) Geotextile - section 02595
(c) Geocomposite - section 02598

1.03 Submissions
(a) The geogrid Contractor shall submit to the Trustee

Representative all items described in sUbsequent
sections as outlined by the following schedule:

Prior to Delivery to the Site
(1) Shop drawings including all geogrid panel layouts

and details of all work inclUding details of all
overlapping, joining and attachments.

(2) Geogrid specifications.

(3) Certification stating geogrid roll numbers and
base resin type and lot from which the geogrid was
produced.

Prior to Installation

(1) Submit to the Trustee Representative for approval
a schedule of operations inclUding means and
methods of installation.
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During Installation submitted Daily
(I) Daily construction progress reports

showing geogrid rolls placed by date.
clearly

(2) Certification that
complete and in
specifications.

geogrid installation is
accordance with these

(3) statement of warranty.
PART 2 - PRODUCTS
2.01 Definitions

(a) Uniaxial Geogrid: A high density polyethylene
(HDPE) grid structure specifically manufactured
for use as a soil reinforcement. A geogrid which
has been manufactured with high junction strength
and high tensile strength and modulus in one
direction only.

(b) Direction of Geogrid: Refers to the orientation
that the uniaxial geogrid is used for a particular
project, which is along the machine direction
(roll direction).

(c) MD: Machine direction.
(d) CMD: Cross machine direction.

2.02 Manufacturing
(a) The manufacturer of the geogrid must be approved

by the Trustee Representative and have
satisfactory experience in producing geogrid, with
a reputation for producing a high quality product.
The Contractor shall submit the manufacturing
company I address, and employee contact to the
Trustee Representative. The geogrid shall be
formulated from the appropriate polymers and
compounding ingredients to form a material that
meets all requirements for the specified end use
of the product.

(b) Geogrid rolls shall be a minimum of 4 feet in
width. Each roll shall be identified by a number
and date of manufacture.

(c) Geogrid used in the permeable cover system shall
be the uniaxial geogrid TENSAR UX 1400 (SR1) as
manufactured by the Tensar corporationI or an
approved equal. The geogrid shall posses the
following typical properties:
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Property Test Method units Value

1. Interlock
a . Apertures

- MD
- CMD

I.D. Calipered
in.
in.

b. Open Area COE Method %

c. Thickness
- ribs
- junctions

ASTM D1777-64
in.
in.

2. Reinforcement

5.70 (nom)
0.66 (nom)
60 (nom)

0.030 (nom)
0.110 (nom)

a. Long Term Design
Load - MD

GRI GG3-87 Ibjft 1,200 (min)

b. Flexural Rigidity ASTM 01388-64 mg-cm 670100 (min)

c. Tensile
Modulus - MD

GRI GG1-S7 lbjft 50,000 (min)

d. Junction
- strength
- Efficiently

GRI GG2-87
Ibjft 3,330 (min)
% 90 (min)

3. Material

a. High Density
Polyethylene

ASTM D1248 %
Type III/Class AI
Grade 5

b. Carbon Black ASTM D1603 %

4. Dimensions

a. roll length
b. roll width
c. roll weight

ft
ft
lb

2.03 Material Transport

97 (min)

2.0 (min)

98
4
44

(a) The contractor shall be responsible for the protection
of the geogrid rolls against damage during
transportation to the Site, during storage at the Site,
and prior to placement of SUbsequent constructions
materials. Only non-damaged geogrid shall be included
within the construction. Any damaged material, as
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determined by the Trustee Representative, shall be
replaced by the Contractor at no cost to the Trustee.

PART 3 - EXECUTION
3.01 Geogrid Installation

(a) Geogrids shall be laid at the proper elevation and
orientation as shown on the Construction Drawings or as
directed by the Trustee Representative.

(b) Correct orientation (roll direction) of the geogrids
shall be verified by the Trustee Representative.

(c) 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.

(d) Overlaps and Connections:
1. Overlaps

Uniaxial geogrids do not need to be overlapped in
the cross-machine direction. Adjacent geogrid
strips shall be butted and tied at a minimum 6
foot (1.8m) intervals using plastic ties in
accordance with Manufacturer's recommendations.

2. Connections
Uniaxial geogrids shall be mechanically connected
in the machine direction by a 1.5 inch X 0.25 inch
(38mm x 6.3mm) HDPE flat bar (or equivalent), or
as directed by the Trustee Representative. Grids
shall be overlapped a minimum of 12 inches.
Joints shall be staggered to provide at least 20
feet of separation between joints in adjacent
rolls.

(e) All slack shall be removed from the placed geogrids
before the soil cover is placed on top of it.

(f) Tracked construction equipment shall not be operated
directly on the geogrids. A minimum soil cover
thickness of 12 inches (300 rom) is required prior to
operation of tracked vehicles over the geogrids.
Turning of tracked vehicles should be kept to a minimum
to prevent tracks from displacing the soil and making
contact with the geogrids.

(g) Rubber tired equipment may pass over geogrids at slow
speeds, less than 10 MPH (16KPH). Sudden braking and
sharp turning shall be avoided.
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3.02 Soil Cover Placement
(a) The soil cover shall be prepared to the lines

grades shown on the construction drawings or
directed by the Trustee Representative.

and
as

(b) The soil cover shall be placed as directed under
Section 02242 - Impermeable and Permeable Cover Soil.

(c) The soil coVer shall be placed, and spread in a manner
that minimizes movement of the geogrids and development
of wrinkles in other components of the cover system.

PART 4 - QUALITY CONTROL
4.01 General

(a) The geogrid contractor, before installation begins,
shall appoint an experienced individual who will be on-
site at all times during the installationl to represent
him in all matters relevant to this work. This
appointment shall be subject to approval by the Trustee
Representative.

(b) Before installation beg ins, and at least weekly
thereafter, more often if determined necessary be the
Trustee Representative, project coordination meetings
shall be held with the designated representative of the
geogrid Contractor, and Trustee Representativel to
review the following information. This information
shall be SUbmitted to the Trustee Representative by the
geogrid Contractor in writing, during or before this
meeting.

(1) Progress of the work.
(2) Adherence to the specifications.

(3) Adherence to the Quality Control Program,
inclUding the timely submission of the pertinent
forms.

(4) Planned work and methods for the ensuing week,
inclUding estimate of time remaining to completion
of the work.

(c) All of the Forms specified and required must be
submitted in a timely fashion.

(d) Any changes in the
subcontractors to be
manUfacturing must be
Trustee Representative.

proposed method of work,
utilized, geogrid resin or
approved in advance by the
The geogrid Contractor assumes
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all responsibility relevant to providing an acceptable
product.

4.02 Quality Control During Manufacturing
(a) Random sampling of the geogrid shall be performed by

the manufacturer at the cost of the geogrid Contractor
to assure proper quality control. The minimum
frequency of such sampling shall be as follows:
(1) One (1) sample taken from each day's production,

and
(2) Samples selected randomly by the Trustee

Representative sUbsequent to material delivery, or
(3) other as proposed by the geogrid Contractor and

approved by the Trustee Representative.
The samples shall be tested for the following properties:

(1) Uniformity Visual inspection to assure the
material is free of holes, blisters, undispersed
raw material, or foreign matter is mandatory.

(2) Thickness - Measurement along the sample to assure
that the materials are within the specified
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 geogr id component which measures
tensile modulus (GRI GGl-87).

(b) The geogrid Contractor shall provide the Trustee and
Trustee Representative with certified copies of the
manufacturer I s test results. No material shall be
installed prior to furnishing the required test
results.

(c) 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 no additional costt provide Whatever
reasonable assistance the Trustee Representative may
require in obtaining the samples.

02599-6
May 1995

00 I Iproject\933-6 I 42\\\'tt:sp=I\sec02S 99 .doc



(d) The geogrid Contractor shall be solely responsible for
the quality of the material provided. Should any of
the tests performed on the material yield
unsatisfactory results, the geogrid Contractor will be
responsible for replacing the material with
satisfactory materials without delay to the project or
cost to the Trustee.

4.03 Quality Control During Installation
(a) 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 identification numbers wi th those on the
certification provided by the manufacturer to assure
delivery of the appropriate material.

(b) The Trustee Representative and geogrid Contractor shall
also visually inspect the material for any damage
incurred as a result of handling or on-site storage.

4.04 Warranty
(a) The geogrid Contractor shall warranty all work

including materials and installation of geogrid for a
minimum period of one year.

END OF SECTION
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SECTION 02600
REINFORCED CONCRETE CULVERT PIPE AND

CLEANING EXISTING CULVERTS

PART 1 - GENERAL
1.01 Description of Work

(a) The Contractor shall furnish all labor, materials,
equipment I tools, and appurtenances required to
complete the work of furnishing and installing
reinforced concrete culvert pipe and cleaning
existing culverts.

1.02 Related Work Specified Elsewhere
(1) Temporary and Permanent Erosion and Sedimentation

Control section 02125
(2) Shoring and Bracing - section 02150
(3) Excavation - section 02220
(4) Dredging - section 02222
(5) Backfill and Fill - section 02223
(6) Manholes - section 02607

1.03 SUbmittals
(a) Contractor shall submit a procedure for cleaning

culverts and preventing the release of sediment
for approval of the Trustee Representative.

PART 2 - PRODUCTS
2.01 Reinforced Concrete pipe

(a) Reinforced concrete pipe shall conform to the
requirements of AASHTO-M170 for Standard Strength
Reinforced Concrete Culvert Pipe for Class III
Pipe unless otherwise designated on the plans,
except that the steel area for 24 inch pipe shall
be 0.10 square inch per foot and circular
reinforcement only shall be used in circular
pipes. All pipe 24 inch in diameter or smaller
shall be of the bell-and-spigot type. Pipes
larger than 24 inch in diameter shall be tongue
and groove or bell and spigot.

'-._- .-
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2.02 Reinforced Concrete pipe Flared Ends
(a) Flared End sections shall be fabricated to comply

with the current construction standard for this
item. The method of fabrication and materials
used shall conform to the requirements of AASHTO-
M170, Class III, except that the three edge
bearing tests shall not be required. The flare
shall be of the same thickness and materials as
the barrel and have steel reinforcement equaling
or exceeding the amount shown on the table for
AASHTO-M17 a I Class III, except that a double row
of steel will not be required.

2.03 Rubber Ring Gaskets
(a) Rubber ring gaskets shall be tough, flexible,

chemical - resistant material, and of such size
and shape as to ensure satisfactory pipe joints
when incorporated in the work and shall conform to
ASTM - C443.

PART 3 - EXECUTION
3.01 Laying of Pipe

(a) The laying of pipe shall begin at the downstream
end of the pipe line. The lower segment of the
pipe shall be 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 fit the inside face of the wall and
the pipe shall be grouted in place.

The tolerance in laying reinforced concrete pipe
shall be -0 to +0.15 feet at the culvert inverts
and no more than a 10% decrease in slope.

3.02 Joining Pipe to Manholes
(a) Joints between pipe and manholes shall be

mortared. The plpe ends shall be cleaned and
wetted with water before the joint is made. stiff
mortar shall be placed on the upper half of the
spigot or tongue of the section at the manhole.
Any voids occurring in the outside of the joint
shall be filled. Lifting holes shall be filled
with stiff mortar.
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For pipes 36 inches and larger, the inside of the
pipe to manhole joint shall be finished smooth.
For pipes smaller than 36 inches, the joint shall
be cleared of protruding mortar. The completed
mortar joints shall be protected against rapid
drying if not immediately backfilled with earth.
In cold weather I mortar for pipe joints shall be
prepared and protected in accordance with Section
02607.
Any pipe which is not in true alignment or which
shows any settlement after laying shall be taken
up and relaid without extra compensation.

3.03 Joining Pipe Sections
(a) Reinforced concrete pipe shall be j ained using

flexible water tight rubber gaskets conforming to
ASTM - C443.

3.04 Cleaning of Culverts

(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 completed in such a way that the
removed sediment is collected and not released to
adjacent areas or water courses. Removed sediment
shall be considered to be contaminated and shall
be dewatered and disposed in accordance with
Section 02222.

END OF SECTION
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SECTION 02607

MANHOLES

PART 1 - GENERAL

1.01 Description of Work
The work covered by this Section includes furnishing
all labor, equipment and materials required to precast
concrete manholes and concrete junction chambers as
described herein and/or shown on the Drawings.

1.02 Design Requirements
Manholes shall be constructed of specified materials to
the sizes, shapes and dimensions and at the locations
shown on the Drawings or as otherwise directed by the
Trustee Representative. The height or depth of the
manhole will vary with the location( but unless shown
otherwise on the Drawings, shall be such that the top
of the manhole frame will be at the finished grade of
the pavement or ground surface and the invert will be
at the designed elevation.

1. 03 Subreittals
Complete shop drawings and engineering data on frames,
covers, steps and precast manhole sections shall be
sUbmitted in accordance with the requirements of the
section entitled If Shop Drawings, Product Data and
Sampleslt of these Specifications.

1.04 Quality Assurance

(a) Prior to delivery, all basic materials specified
herein shall be tested and inspected by an
approved independent commercial testing laboratory
or, if approved by the Trustee Representative,
certified copies of test reports prepared by the
manufacturer's testing laboratory will be
acceptable. All materials which fail to conform
to these Specifications shall be rejected.

(b) After delivery to the site ( any· materials Which
have been damaged in trans it or are otherwise
unsuitable for use in the Work shall be rejected
and removed from the site.
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PART 2 - PRODUCTS
2.01 Acceptable Manufacturers

(a) Standard manhole frame and cover shall be Vulcan
Foundry No. VM-3MOD, Neenah Foundry No. R-1708
U.S. Foundry No. 365 or approved equal.

(b) watertight manhole frames and covers shall be
Vulcan Foundry No. VM-80WT, U.S. Foundry No. 385
Neenah Foundry No. R-1915-H2 or approved equal.

(c) Manhole adjusting rings shall be R1979-H as
manufactured by Neenah Foundry Company of Neenah,
Wisconsin or approved equal.

2.02 Materials and construction
(a) Concrete and Reinforcement

1. Concrete used in manhole and junction chamber
construction shall be Class "A" concrete
conforming to the requirements of the section
entitled "Cast-In-Place Concrete II of these
Specifications.

2. Steel reinforcement shall conform
.requirements of the section

"Concrete Reinforcementll of
Specifications.

to the
entitled

these

(b) Concrete block for inlets and manholes shall be
solid, precast segmental concrete masonry units.
Cement Portland shall conform to ASTM C-150. The
blocks shall be either rectangular in shape, or
curved blocks with the inside and outside surfaces
curved to the required radii, whichever is
appropriate for the shape of the structure. The
length shall be 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 sectional 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
blocks.
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All blocks shall have an interlocking-type
at the ends so as to form a strong,
structure and shall be free from cracks or
defects.

joint
rigid
other

(c) Mortar: Mortar for manhole construction shall be
sand-cement mortar composed of one part Portland
cement to two parts clean sand conforming to ASTM
C 144.

(d) Precast Concrete Manholes
Precast
precast
conical
section
details

concrete manholes shall consist of
reinforced concrete sections, a

or flat slab top section, and a base
conforming with the typical manhole

as shown on the Drawings.
2. Precast manhole section shall be

manufactured, tested and marked in accordance
with the latest provisions of ASTM C 478.

3. The minimum compressive strength of the
concrete for all sections shall be 4,000 psi.

4. The maximum allowable absorption of the
concrete shall not exceed eight percent of
the dry weight.

5. The circumferential reinforcement in the
riser sections, conical top sections and base
wall sections shall consists of one line of
steel and shall be not less than 0.17 square
inch per lineal foot.

6. The ends of each reinforced concrete manhole
riser section and the bottom end of the
manhole top section shall be so formed that
when the manhole risers and the top are
assembled, they will make a continuous and
uniform manhole.

7. Joints of the manhole sections shall be of
the tongue and groove type. Sections shall
be joined using a-ring rubber gaskets
conforming to the applicable provisions of
ASTM C443, latest revision, or filled with an
approved preformed plastic gasket meeting the
requirements of Federal Specifications ss-s-
00210, It Sealing Compound, Preformed Plastic
for Pipe Jointsl1, Type 1, Rope Form.
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8. Each section of the precast manhole shall
have not more than two holes for the purpose
of handling and laying. These holes shall be
tapered and shall be plugged with rubber
stoppers or mortar after installation.

9. Cast iron manhole steps shall be installed in
each section of the manhole in accordance
with the details on the Drawings.

(e) Frames, Covers and steps
1. Toe pockets, frames and covers shall be cast

iron conforming to the minimum requirements
of Federal Specifications WWOI-652 or to ASTM
A 48 for Class 30 Gray Iron Castings. All
castings shall be made accurately to the
required dimensions, fully interchangeable,
sound, smooth, clean, and free from blisters
and/or other defect£. Defective castings
which have been plugged or otherwise treated
shall not be used. All castings shall be
thoroughly cleaned. Each casting shall have
its actual weight in pounds stenciled or
painted on it in white paint.

2. standard manhole frames and covers shall have
a minimum of 21-inches clear inside diameter
and shall be a minimum of 6-inches high, with
guide ring and shall weigh not less than 310
pounds total.

3. The contact surfaces of all manhole covers
and the corresponding supporting rings in the
frames shall be machined to provide full
perimeter contact.

4. Manhole steps shall conform to the applicable
provisions of ASTM standard Specification
Serial Designation C478.

PART 3 - EXECUTION
3.01 construction of Precast Concrete Manholes

(a) After placing manhole base, inverts shall be
constructed using class IIBII concrete in accordance
with details on the Drawings and inverts shall
have the same cross section as the invert of the
culverts which they connect. The manhole invert
shall be carefully formed to the required size and
grade by gradual and even changes in sections.
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(b) After the base section has been set, and inverts
formedl the precast manhole sections shall be
placed thereon I care being exercised to form the
incoming and outgoing pipes into the wall of the
manhole at the required elevations.

(c) The cast iron frame for the manhole cover shall be
set at the required elevation and properly
anchored to the masonry. Where manholes are
constructed in paved areas, the top surface of the
frame and cover shall be tilted to conform to the
exact slope, crown and grade of the existing
adjacent pavement.

3.02 Modification of Existing Manholes to Drain Inets
If no concrete base exists, (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 needed. In
no case shall the existing concrete barrel blocks be
undermined to cause a collapse of the existing manhole
structure nor shall the flow of the existing l2-inch
and 36-inch pipes be blocked by the installation of the
new base. The base shall be backfilled with 4 inch
minimum thickness of class "A II or class 110" 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 AASHTO #57 stone. The existing pipes
shall not be disturbed. For construction of the frame
and grate see the Massachusetts Department of Public
Works construction standards.

END OF SECTION
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SECTION 02720
WATER MAINS

PART 1 - GENERAL
1.01 Description of Work

The Contractor shall furnish all materials and perform
all the work and services necessary for the replacement
of the existing 12 inch D.I.P. water main at Wetland 3A
which includes all pipes, valves, fittings, valve
boxes, thrust blocks, etc., and all relating
excavation, backfilling, compaction, flushing,
chlorination, and testing.

1.02 Related sections

(a) Excavation, Section 02220
(b) Backfill and Fill, Section 02223
(c) Shoring and Bracing, section 02150
(d) Temporary and Permanent Erosion and Sediment

Control, Section 02125
1.03 Submittals

The Contractor shall submit to the Trustee
Representative a plan for installing a water main to
city of Woburn Public Works Department Standards, and
other conditions by permitting agencies as required.

PART 2 - PRODUCTS
All materials for pipe, fittings, valves, valve boxes,
tapping sleeves, etc. shall be as specified herein or
as otherwise required by the city of Woburn Department
of Public Works Standards for installation of water
mains.

Pipe shall be cement lined Class 52 ductile iron with
push-on joints. The pipe shall meet the requirements
of ANSI A21.51 American National Standard for Ductile
Iron Pipe, Centrifugally Cast in Metal Molds or Sand-
Lines Molds, for Water or Other Liquids (AWWA C-151-
76). The cement lining shall meet the requirements of
ANSI A21.4 American National Standard for Cement-Mortar
Lining for Cast Iron and Ductile Iron Pipe and Fittings
for water (AWWA C-104-74).
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Joints for ductile iron pipe shall be push-on rubber
gasket, meeting the requirements of ANSI A21.111
American National standard for Rubber-Gasket Joints for
Cast Iron and Ductile Iron Pressure Pipe and Fittings
(AWWA C-l11) .
All piping, fittings, and valves shall be protected
from corrosion by encasement in polyethylene tubing or
sheet, meeting requirements of ANSI/AWWA CI05-77.

Fittings shall be cement lined gray iron or ductile
iron furnished with mechanical joint ends conforming to
ANSIjAWWA C-I10-77 American National standard for Gray
Iron and Ductile Iron Fittings, 3 inch through 48 inch,
for water and Other Liquids. The cement lining shall
meet the requirements of ANSI A21.4 American National
Standard for Cement-Mortar Lining for Cast Iron and
Ductile Iron Pipe and Fittings for Water (ANNA C-I04-
74) .

Valves shall be cast iron furnished with mechanical
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 quality cast iron and
shall be of the sectional type. The lower section
shall be a minimum of 5 inches in diameter, eniarged to
fit around the bonnet of the valve. The upper section
shall be arranged to screw down over the adjoining
lower section and shall be full diameter throughout.
Valve boxes shall be provided with cast iron lids or
covers. The overall length of valve boxes shall be
sufficient to permit the top to be set flush with the
established 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 installed at all bends, tees,
reducers, plugs, caps, and hydrants.
A sufficient number of bolts, nuts, tie rods, glands,
gaskets, brass wedges, and all other required
accessories shall be provided. All accessories shall
be of proper dimensions for the size of pipe intended.
All gaskets shall be made of rubber with duck back and
lead tips.
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Tapping sleeves shall be suitable to provide a. branch
main connection to the existing water main. Tapping
sleeves shall have mechanical joint ends and meet the
requirements of P..NSWjAWWJ:..C-ll0-77 American National
Standard for Gray Iron and Ductile Iron Fittings, 3
inch through 48 inch, for water and other Liquids.
Tapping valves shall be mechanical joint type capable
of 200 psi working pressure. The valve shall be
sufficient to allow attachment of drilling machine and
equipment.

Blow-offs shall consist .of 2 inch galvanized pipe,
fittings! gate valve, tapped plug and pipe capi
sectional cast iron valve box, and concrete support.

PART 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 generally follow the provisions of
Section 02220 of these Specifications.
Trench depths shall be figured to allow a minimum five
(5) foot cover over the top of pipe. Excavated
materials shall be protected from erosion by means
selected by the Contractor.
The Contractor shall keep the trench width at the top
of the pipe not wider than the outside diameter of the
pipe plus 1.5 feet unless the angle of repose of the
soil is unsuitable. The trench above the top of the
pipe shall have sufficient slope so that 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 mains! electric conduits or
other structures encountered on the lines of the work.

Sheeting of trenches will be at the Contractor's
discretion and as may be required 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 paid 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,
any water accumUlated in the excavation and keep the
trench dry during the pipe laying period and until
compacted fills where required are placed. The
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Contractor shall provide adequate pumps or other
dewatering methods and perform the work at no
additional cost to the Trust.
The bottom of the trench shall be shaped to conform as
nearly as possible to the outside 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 material, properly
compacted and shaped.
The Contractor shall undercut unsuitable material ~nd
replace it with suitable bedding material at no cost to
the Trust.
Before lowering into the trench, and while suspended,
each pipe and fitting shall be inspected for defects.
Defective, damaged or unsound pipe shall immediately be
removed from the site. The interior of each pipe shall
be inspected for cleanness and cleared of all dirt and
foreign matter before being lowered into the trench.
Unless otherwise directed, pipe shall be laid with bell
ends facing in the direction of laying. After a length
of pipe is placed in the trench, the spigot shall be
centered in the bell of the preceding pipe, the pipe
shoved into position and brought to true alignment and
there secured with sand tamped under and on each site
of the pipe, except at bell holes. No earth or other
foreign matter shall be allowed to enter the joint
space.
Where necessary to cut pipe, cutting shall be done with
approved tools and cut ends of pipe shall be squared
and regular. cutting shall be done 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.
Bel~s 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 assembled in accordance with the
manufacturer's recommendations.

02720-4
May 199$

001 Iproject\933-6142\wtJ;spec$"=:0272 0 ,doc



The Contractor shall be responsible to supply and
install concrete thrust blocks or straps at the bends,
tees and hydrants as called for by the city of Woburn
Public Works Department. Thrust blocks shall be
installed prior to backfilling.
Gravel or
placed and
hand tools,
exists over

other select backfill shall be carefully
thoroughly compacted around the pipe with

in 6 inch layers until four inches (4")
the pipe.

HYDROSTATIC TESTING. The Contractor shall provide all
necessary equipment and shall perform all work required
in connection with the tests.
Preliminary testing of mains shall be done by the
Contractor to ascertain if there are any major breaks.
Final pressure tests shall be made in the presence of
representati ves of the city of Woburn Public Works
Department and the Trustee Representative who shall
receive twenty-four (24) hours notice prior to testing.
If it is necessary to supervise more than one test, the
Contractor will be liable for the additional cost
involved.

All pipe shall be tested following the procedures of
the city of Woburn Public Works Department.

Water for making tests will be furnished by the
Contractor at his expense.
FINAL ACCEPTANCE. Prior to final acceptance of the
water system, the Contractor shall make necessary
corrections and adjustments, finish all cleanup
operations, and settle all complaints and claims which
have been filed as a result of his operation. Final
acceptance shall not be given until after acceptance by
the City of Woburn Public Works Department.

STERILIZATION OF COMPLETED WATER MAIN. All pipe and
fittings connected to and forming a part of the water
supply system shall be sterilized and bacteria tested
in a manner acceptable to the city of Woburn PUblic
Works Department.

Each valved section of the completed main shall be
flushed prior to sterilization as thoroughly as
possible with water pressure and outlets available.
Flushing shall be done after the pressure test has been
made. This flushing removes only the lighter solids
and care should be used in laying the pipe to keep
foreign material out of the pipe.
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Before being placed in service, all new mains and
existing piping disturbed in any manner by the work
shall be desinfected. Draining the water from existing
piping or even lowering the water pressure more than
one-half will constitute disturbance of the piping.

END OF SECTION
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SECTION 02831
CHAIN LINK FENCES AND GATES

PART 1 - GENERAL

1.01 Scope
(a) The Contractor shall furnish all labor, materials,

equipment and miscellaneous items as necessary for
the installation of a complete chain link fence
system. Fencing shall be installed in the
location as shown on the Drawings in complete
conformity with the manufacturer's written
recommendations and as specified herein.

(b) security fencing for the Contractor is at
Contractor's option and is not included as part of
the work specified.

1.02 submittals

(a) Product data shall be submitted in complete
conformance with the requirements of the section
entitled IIShop Drawings, Product Data and Samplesl1

of these Specifications.
1.03 Delivery And Handling

(a) Deliver materials with the manufacturer's tags and
labels intact.

(b) Handle and store materials in such a manner that
will avoid damage.

1.04 Storaae And Protection

(a) Provide storage and protection in accordance with
the requirements of the section entitled IIGeneral
Equipment Stipulationsll of these Specifications.

1.05 Quality Assurance

(a) Standards of manufacturer shall comply with the
standards of the Chain Link Manufacturers
Institute and these Specifications.

(b) Provide fencing as a complete unit produced by a
single manufacturer including the required
erection accessories, fittings and fasteners.
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PART 2 - PRODUCTS
2.01 General

(a) Overall height for new fencing shall be seven feet
including three strands of barbed wire on malleable
iron post 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.

(b) Where fencing crosses ditches, steep grades, and
other unusual conditions, make special provisions
to insure that the security, appearance,
maintainability and permanence of the standard
fencing are equalled or exceeded.

2.02 Materials And Construction
(a) Materials shall conform to the following:

1. Fence Mesh: 9 gauge wire, wov~n to 2-inch
squares, galvanized after weavlng, 6 foot
wide roll. Continuous tension wire shall be
provided at the lower edge of the mesh.

2. Line Post: 2-1/2-inch 0.0. Galvanized Pipe
(3.65 #/ft.)

3. Corner Post:
(5.79 # / ft.)

3-inch 0.0. Galvanized Pipe

4. Gate Post: 4-inch 0.0. Galvanized Pipe (9.11
# / ft. )

5. Top Rail: 1-5/8-inch O.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 0.0. Galvanized Pipe
Frame (2.72 #/ft.)

8. Barbed wire shall consist of three strands of
12 gauge wire, with 4-point pattern barbs,
galvanized after weaving.
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PART 3 - EXECUTION
3.01 Installation

(a) Fence installation shall not be started before the
final grading is completed! with finish grade
elevations established! unless otherwise
permitted.

(b) Excavation
Drill holes for post footings in firml undisturbed
or compacted soil ..

If not shown on the Drawings!
to the minimum diarneterg as
fence manufacturer.

excavate holes
recommended by

2. Unless otherwise indicated! excavated hole
depths shall be approximately 3-inches lower
than the post bottom, with bottom of posts
set not less than 36-inches below the surface
when in firm, undisturbed soil.

3 . If solid rock is encountered near the
surface, drill into rock at least 12-inches
for line posts and at least 18-inches for
end! pUll corner, and gate posts. Drill hole
at least l-inch greater diameter than the
largest dimension for the post to be placed.
If solid rock is below scil overburden! drill
to full depth required. Penetration into
rock need not exceed .the minimum depths
specified above.

4. All post hole cuttings shall be cleaned up
and disposal of as directed by the Trustee
Representative.

5. All Health and Safety precautions and odor
control measured should be followed during
post hole excavation, fence post placement
and post hole backfilling.

(c) Setting Posts: Remove loose and foreign materials
from sides and bottoms of holes and moisten soil
prior to placing concrete.
1. Center and align posts in holes 3-inches

above bottom of excavation.
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2. Place concrete around posts in a continuous
pour and vibrate or tamp for consolidation.
Check each post for vertical and top
alignment and hold in position during
placement and finishing operations.

3. Trowel finish tops of footings and slope of
dome to direct water away from posts. Extend
footings for gate posts to the underside of
bottom hinge. Set keeps, stops, sleeves and
other accessories into concrete as required.

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 holes,
concrete constructions or rock excavations
with non-shrink Portland cement grout or
other acceptable grouting material.

(d) 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 day 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 not hang gates until the concrete
has attained its full design strength.

(e) Top Rails: Run rail continuously through
caps or extension arms, bending to radius
curved runs. Provide expansion couplings
recommended by fencing manufacturer.

post
for

as

(f) Brace Assemblies: Install braces so posts are
plumb when diagonal rod is under proper tension.

(g) Tension Wire: Install tension wires by weaving
through the fabric and tying to each post with not
less than 6 gauge galvanized wire or by securing
the wire to the fabric.

(h) 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.
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(i) Repair damaged
erection by
recommended
manufacturer's

coatings in the shop
recoating with

repair compound,
directions.

or during field
manufacturer's
applied per

(j) stretcher Bars: Thread through or clamp to fabric
4-inches on center and secure to posts with metal
bands spaced 15-inches on center.

(k) Barbed Wire: Install three parallel wires on each
extension arm; on security side of fence, unless
otherwise indicated. Pull wire taut and fasten
securely to each extension arm.

(1) Tie Wires: Use U-shaped wire appropriate for the
diameter of pipe. Attach pipe and fabric firmly
with tie wire ends twisted at least two full
turns. Bend ends of wire to minimize hazard to
persons or clothing.

(m) Fasteners: Install nuts for tension band and
hardware bolts on side of fence opposite fabric
side. Peen ends of bolts or score threads to
prevent removal of nuts.

3.02 Cleaning
(a) Perform cleaning during installation of the work

and upon completion of the work. Remove from site
all debris and equipment. Repair all damage
resulting from chain link fence system
installation.

END OF SECTION
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SECTION 02936

SEEDING

PART 1 - GENER~L
1.01 Description of Work

The Contractor shall furnish all labor[ materials,
equipment I tools, and appurtenances required to
complete the seeding of all areas disturbed, regraded
or receiving permeable or impermeable covers during the
course of construction.

1.02 Related sections

Backfill and Fill - section 02223
Temporary and Permanent Erosion and Sediment Control -
section 02125
Impermeable and Permeable Cover Fill - Section 02242
Wetlands Sediment Remediation Cover - section 02243

1.04 Quality Assurance
A satisfactory stand of grass, as determined
Trustee Representative, shall be required.
acceptable, a stand of grass shall consist of
stand of at least 60 percent established
grass species.

by the
To be

a uniform
permanent

1. 05 SUbmittals

(a) A manUfacturer's certificate of Compliance to the
seed mixture shall be submitted by the
manufacturer 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 also 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
veget·ation. Analyze to ascertain percentage of
nitrogen, phosphorus [ potash, soluble salt
content, organic matter content, and pH value.

(c) Recommendations of local USDA Soil Conservation
service office.

02936-1
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PART 2 - PRODUCTS
2.01 Beedings for Temporary Cover

Seeding Rates in
Species Ibs Per Acre
Annual Ryegrass 40

Sundangrass 40

Millet 30
winter Rye 120

Winter Wheat 120

Oats 96

Buckwheat 75

2.02 Seed Mixture for Permanent Cover

Species
Seeding Rates in

lbs Per Acre
Tall Fescue
Perennial

Ryegrass
TOTAL

40
15

55 Ibs/ac
or

Annual Rye
Oats
Red top
Big bluestem-Niagra
Indian grass
Partridge pea

15
2 bushels
8
4
2
2

2.03 Fertilizer

Recommended
seeding Dates

March 1 to June 15
Aug. 15 to Sept. 15
May 15 to JUly 15
June 1 to Aug. 1

Aug. 15 to Oct. 15
Aug. 15 to Oct. 15

May 1 to sept. 15
May 1 to June 15

Recommended
Seeding Dates

In the spring by
May 15 or between
Aug. 1 and Oct. 1

For the Fall
(cool and warm
season) grasses

FS 0-F-24, Type I, Grade Ai 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 following proportions: nitrogen, 10 percent;
phosphoric acid, 10 percent; soluble potash, 10
percent.

02936-2
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2.04 Limestone

Limestone shall consist of pUlverized limestone
obtained by grinding either calcareous 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.
100 sieve.

2.05 Mulch
(a) straw mulch shall be oat or wheat straw, free from

weeds, foreign matter detrimental to plant life,
and dry. Hay or chopped cornstalks are not
acceptable.

(b) Wood fibre mulch shall consist of wood fibre
produced from clean, whole uncooked wood, formed
into resilient bundles having a high degree of
internal friction and shall be dry when delivered
on the project.

(c) Liquid mulch binders shall be emulsified asphalt
(SS-1, CSS-I, CMS-2, MS-2, RS-l, RS-2, CRS-l and
CRS-2), cutback asphalt rapid curing (RC-70, RC-
750, and RC-800) or medium curing (MC-250 or MC-
80Da), or synthetic or organic binders of type and
quality satisfactory to the Trustee
Representative.

2.06 Water
Clean, fresh, and free of substances or matter Which
could inhibit vigorous growth of grass.

PART 3 - EXECUTION

3.01 Inspection
verify that prepared soil base is ready to receive the
work of this section.

3.02 Delivery, storaoe, and Handling

(a) Deliver grass seed mixture in sealed containers
showing weight, seed mix, year of production, date
of packaging J and location of packaging. Seed in
damaged packaging is not acceptable.

(b) Deliver fertilizer in waterproof bags showing
weight, chemical analysis J and name of
manufacturer. Fertilizer in damaged packaging is
not acceptable.

02936-3
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3.03 Liming:
When required, ground limestone which has be.en
protected from moisture and is dry and free flowing,
shall be evenly spread over the area to be seeded at a
rate that will produce a pH value of the soil of 6.5.

3.04 Fertilizing
(a) Apply fertilizer in accordance with manufacturer's

instructions.
(b) Apply after smoothing of soil and prior to roller

compaction.
(c) Do not apply fertilizer at same time or with same

machine as will be used to apply seed unless
hydroseeding.

(d) Mix thoroughly into upper 3 to 6 inches of soil.

(e) Lightly water
fertilizer.

to aid the dissipation of

3.05 seeding
(a) Apply seed 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 day.

(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

(a) straw 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
befor~ 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.

(c) Liquid mulch binders used to anchor straw mulch
shall be applied at 8 gallons per 1,000 S.F.

02936-4
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3.07 Hydroseeding

This method is best for steep, inaccessible areas.
When applying seeds, lime, fertilizer f or mulch
materials with the hydroseeder I do not use more than
100 to 150 pounds of solids per 100 gallons of water.
If inOCUlate is in a seed, fertilizer, and lime slurry,
it should be used within three to four hours f or a
fresh supply of inOCUlate should be added. It is
preferable to hydroseed when the soil is moist.

May 1995
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END OF SECTION
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SECTION 02937
WETLAND MITIGATION EARTHWORK

PART 1 - GENERAL
1.01 Description of Work

(a) The Contractor shall furnish all labor, materials,
equipment,· tools I and appurtenances required to install
shallow groundwater piezometers, staff gauges and wetland
mitigation soils in all the remediated wetlands including
the wetland lC revitalization areas, wetland enhancement
area, the wetland restoration areas, and the created
wetland area and designated upland buffers (created
wetland and wetland 3A).

1.02 Related Sections
(a) Excavation - Section 02220
(b) Backfill and Fill - Section 02223
ec) Impermeable and Permeable Cover Fill - section 02242
Cd) Wetland Sediment Remediation Cover - Section 02243

1.03 Tests
(a) Top soils used in the wetland mitigation areas shall be

tested for parameters and shall meet the specifications
in Table 02937-1.

(b) Cover soil for wetland IC and the enhancement area will
conform to the specifications in Section 02243.

(c) Provide geotechnical test analyses for low permeability
material that will be used in the base of created
wetland, for both borrow source and field quality control
as described in 2.02 (b) and 3.04.

1.04 Submittals

(a) Records of monthly water level readings from the shallow
groundwater piezometers shall be transmitted to the
Trustee Representative within 5 days of the date of the
readings.

(b) The Contractor will prepare as-built plans
surveyed final grades of mitigation wetlands.

showing
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PART 2 - PRODUCTS
2.01 Shallow Groundwater Piezometers

(a) Shallow groundwater piezometers shall be installed at a
minimum frequency of one piezometer for each 0.5 acre of
shrub, wet meadow or forested mitigation wetland.
Piezometers shall be 2 inch interior diameter, schedule
40 pvc with 0.01 inch horizontal slots on at least 12
inches of the lower portion of the well. The bottom of
the piezometer riser shall be capped with a 2" PVC cap.

(b) Staff gauges shall be installed at a minimum frequency of
one staff gauge for each 0.5 acres of marsh mitigation
wetlands. Staff gauges shall be marked in 0.01 foot
increments.

2.02 Wetland Topsoil and Cover Soil

(a) Wetland topsoil will conform to the specifications listed
in Table 02937-1 and will be graded in accordance with
the performance standards in Table 02937-2.

(b) Wetland cover soil within revitalization and enhancement
areas must conform to the specifications in section
02243. Within the created wetland only, a subsoil of low
permeability material will be installed to minimize
seepage losses to groundwater. This soil shall have an
as-built permeability rating of less than 1. x 10-6
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. Permeability may also
be reduced through compaction during installation. For
this soil, the Contractor shall provide the following
tests for each borrow source:
Atterberg limits (ASTM D 4318)
Standard Proctor (ASTM D 698)
Flexible wall permeability test (ASTM D 5084)

(performed on a sample compacted to 95% of
Standard Proctor maximum density)

l/source
l/source
l/source

PART 3'- EXECUTION
3.01. Inspection

(a) verify that prepared soil base meets all soil and
grading performance standards and specifications in
Tables 02937-1 and 02937-2 and is ready to be
planted.

02937-2 Normandeau Associates
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(b) Erect barricades and caution signs at the
wetland mitigation areas (as determined
Trustee Representative) to protect against
and trespass.

edge of
by the
traffic

(c) Erect erosion
matting.

control haybalesl fencing, and

(d) Considerable handwork may be required in all phases
of execution to prevent rutting or compaction of wet
soils by heavy machinery. Vehicles shall not be
permitted to drive on graded wetland soils.

3.02 Installation of Shallow Groundwater Piezometers and water
Measurements
(a) Shallow groundwater piezometers shall be installed to a

depth of 16 inches using a hand soil auger. Soils
recovered during augering shall be used as backfill
around the well. Once firmly in place, the height of
each piezometer above ground surface shall be recorded.
Water levels in the piezometers shall be recorded monthly
during the first growing season starting immediately
after final grading is completed. Piezometer heights and
water level records shall be transmitted to the Trustee
Representative in accordance with subsection 1.05.

3.03 Maintenance
(a) All erosion control material shall be periodically

inspected and maintained until final completion and
acceptance of the work determined by the Trustee
Representative. Maintenance shall include repair or
replacement of all undermined or ineffective erosion
control material.

(b) Contractor will provide and maintain a sUitable area for
stockpiling nursery plants make a water source available
to the vegetation Contractor for watering plants.

3.04 Field Quality Control

Testing of low permeability soil in the created wetland base during
construction shall be performed as follows:

(a)

(b)
(c)
(d)
( e)

Moisture/pensity-ASTM D 2922

Permeability-ASTM D 5084
Sieve Analysis-ASTM D 422
Atterberg Limits-ASTM D 4318
Standard Proctor-ASTM D 698

one per 10,000 sq.ft.
on a 100 ft. grid per lift
one per acre per lift
one per acre per lift
one per acre per lift
one per source
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Field compaction of this material shall be performed on a maximum'
s-inch lift to 95%Standard Proctor density with a water content af
2% dry to 4% wet of optimum moisture content. Any material that
does not meet the requirements shall be reworked by providing
additional compaction effort or replaced with acceptable material
until acceptable test results are obtained.

END OF SECTION
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TABLE 02937-1

PROPOSED TOPSOIL COl\1POSITIONFOR CAPPING WITHIN
WETLAt"'fD AREAS AT THE INDUSTRJ-PLEX SITE.

PARAMETER DESCRIPTION

Organic matterl 5-8%

pH 6 - 7

Soil texture sandy loam2

not to exceed 500 ppm

based on plant requirements3

Soluble salts

Nitrogen

Total Phosphorus

Potassium

s;50 ppm

3-5% saturation4

Magnesium

Calcium

10-25% saturation

60-80% saturation

.. ~ '

10rganic matter content of the soil can be increased to reach 5 to 8
percent through the addition of soil amendments such as leaf compost or aged sawdust. these
soils amendments should contain low levels of nitrogen and phosphorus to minimize the impact to
water quality. These are minimum values for organic matter content. The maximum values should
not exceed 20 percent.

2Sandy loam: 20 percent or less clay and 52 percent or more sand and the percentage of silt plus
twice the percentage of clay exceeds 30; or less than 7 percent clay, less than 50 percent silt, and
between 43 and 52 percent sand. (USDA - SCS, 1981. Chapter 4, Examination and descriptions of
soils in the field. Soil Survey Manual. 430-V, Issue 1. USDA - SCS, Washington, DC).

3Nitrogen and phosphorus fertilizer should be lightly broadcast in areas to receive seed. A slow
release tablet form fertilizer should be used in the planting holes of nursery stock.

4Magneslum, potassium and calcium ranges are provided in terms of base saturation. Percent
saturation is calculated by dividing the milli-equivalents of each ion by the cation exchange capacity
and multiplying by 100. The standard soil test from the Maine Soil Testing Service, University of
Maine,.Orono, Maine, provides results in terms of plant nutrient needs based on specific crop
recommendations.



TABLE 02937-2

DESIGN PERFORl\1ANCE STANDARDS AND SUCCESS CRITERIA
FOR MITIGA nON SITES,

STANDARD SUCCESS CRITERIA

SOIL A.ND GRADING

Topsoil treatment Min, depth of 12-24 in. within created
wetland and adjacent buffer, 8 in. within
other wetland mitigation areas, 6 in. within
Wetland 3A buffer

At least 5-8% but less than 20%Organic matter content

Slope ~o: I within seasonally and semi-
permanently flooded zones

±6 in. of proposed elevation with 6~16 in.
hummocks for shrubs and trees in created
wetland

Predominantly sinuous (irregular) edges
where feasible

Consistent with proposed grading plans and
outlet structure in created wetland

Finish grades

Zone configuration

Floodwater storage volume

HYDROLOGY

Revitalized and Compensatory wetland
hydrology

Meets general hydroperiod design; meets
Federal Interagency Committee for Wetland
Delineation minimum hydrologic criteria



SECTION 03100

CONCRETE FORMWORK

PART 1 - GENERAL

1.01 Description of Work
Furnish and install the concrete formwork as required
by the concrete outlines shown and indicated on the
Drawings and specified in this Section, complete.

1.02 Referenced Publications

(a) The latest edition of
below are included
Specifications.

the
as

pUblications
a part of

listed
these

ACI 318 Building Code
Reinforced Concrete

Requirements for

2. ACI 347 Recommended Practice for Concrete
Formwork

3. U.S. Department of Commerce Product Standard
(PS)

PS 1
Plywood

Construction and Industrial

1.03 Form Design
The design of the forms and their performance as
required by this section is the Contractor1s
responsibility. Formwork shall comply with ANSI
AIO.9 and OSHA Construction standards, Part 1926,
Subpart Q, Concrete, Concrete Forms, and Shoring.

PART 2 - PRODUCTS
2.01 Form Material

(a) Formwork for all concrete, unless otherwise
specified, shall not be less than SIB-inch, S-ply
Douglas fir plywood of exterior structural grade
especially processed to resist moisture and
conforming to PS I, B-B Concrete Form Panels.
Patented forms may be used, subject to approval by
the Trustee Representative, provided they are in
new, or like new condition so as to produce a
smooth, even surface; this approval is for the
finish these forms will leave on the contact
surfaces and will not relieve the Contractor of
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the responsibility for the design and structural
soundness of the forms.

2.02 Accessories

(a) Form tie assemblies shall be form clamps with
smooth tie rodsl with a waterstop at the center I

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 diameter
and 1-1/2-inch deep to allow filling and patching.

(b). Form releasing agent shall be a non-staining form
coating compound such as "Cast-Off" by Sonneborn
Products Division (Contech, Inc.), or an equal
product as approved by the Trustee Representative.

PART 3 - EXECUTION
3.01 Form Construction

A. Formwork shall be in accordance with ACI 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 mo~tar. Forms shall be properly
braced or tied together so as to maintain
position and shape. Construct forms so that
they can be removed readily 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 required by the Design Engineer,
cambers in beams and slabs will be noted on
the Drawings.

2. Wood forms shall be made of plywood. Joints
shall be butted tight on solid bearings.
Arrangements of panels shall be orderly and
symmetrical, and use of small pieces shall be
avoided. Forms shall be chamfered for
,external corners of concrete t including top
of walls, which will be exposed in the
finished work.
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3. The Contractor shall be fully responsible for
adequacy of formwork in its entirety. Forms
shall support loads they will be required to
sustain and shall maintain their dimensional
and surface correctness to produce members
required by Drawings.

4. Box out for slots, chases, recesses or other
openings as shown on Drawings or as needed
for the work of any other trades.

5. Install all the inserts to be supported by
the formwork as required by the work of this
and other trades as indicated and/or shown on
the Drawings.

6. Provide cleanout doors at the base of wall
and column forms.

3.02 Tolerance for Formed Surfaces
(a) Variation from Plumb

1. In the lines and surfaces of columns, piers,
walls and in arises:
a. In any 10 feet of length: ± 1/4-inch
b. Maximum for the entire length: ± I-inch

2. For exposed corner columns, control-joint
grooves and other conspicuous lines:

a. In any 20 foot length: ± 1/4-inch
b. Maximum for the entire length: + 1/2-

inch

(b) Variation from the Level or from the Grades
Specified in the Contract Documents

1. In slab soffits, ceilings, beam soffits
in arises, measured before removal
supporting shores:

and
of

a.
b.

In any 10 foot length:
In any bay or in any
±3/8-inch
Maximum for the entire
inch

± 1/4-inch
20 foot length:

c. length: ±3/4-
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2. In exposed lintels,
horizontal grooves and
lines:

sills,
other

". ,f

parapets,
conspicuous

a. In any bay or in
1/4-inch
Maximum for the
inch

any 20 foot length: +

b. entire length: ± 1/2-

(c) variation of the Linear Building Lines from
Established Position in Plan and Related position
of Columns, Walls and Partitions
1. In any bay: + 1/2-inch
2. In any 20 foot length: ± liZ-inch
3. Maximum for the entire length: ± I-inch

(d) Variation in the Sizes and Location of Sleeves,
Floor Openings and Wall Openings: ± 1/4-inch

(e) Variation in Cross-sectional Dimensions of Columns
and Beams and in the Thickness of Slabs and Walls:
± Ij4-inch, ± 1/2-inch

(f) Footings*
1. Variations in Dimensions in Plan: ± 2-inch,

provided minimum cover requirements are met.
2 . Misplacement or Eccentricity:

the footing width in the
misplacement but not more than:

Two percent of
direction of

2-inches

3. Thickness = Decrease in specified thickness
±5 percent; Increase in specified thickness
±25 percent unless otherwise approved by the
Design Engineer
*Tolerances apply to concrete dimensions
onlYI not to positioning of vertical
reinforcing steel, dowels or embedded items.

(g) Variation in steps
1. In a flight of stairs:

a.
b.

Rise:
Tread:

± lIS-inch
± 1/4-inch
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2. In consecutive steps:

a.
b.

Rise:
Tread:

± lj16-inch
± lis-inch

3.03 Insuection
Give the Trustee Representative at least 48 hours
notice before any concrete is to be cast. Concrete
shall not be cast ur. '::ilthe 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 errors and in no
case will they serve to relieve the Contractor of the
responsibility to provide the materials and workmanship
required by the Contract Documents.

3.04 Apnlication of Form Coating
Immediately before the placing of reinforcing, faces of
all forms in contact with the concrete shall receive a
thorough coating of the liquid form-releasing agent
specified, applied in compliance with the
manufacturer's instructions.

3.05 Removal of Forms
(a) The Contractor shall assume full responsibility

for removal of formwork and forms shall be removed
in such a manner as to insure complete integrity
and safety of the structure. The forms and
reshoring shall remain in place for the following
minimum periods of time after casting the
concrete.

Form Removal Reshoring

Beams (sides) 2 days a days

Beams and slabs (soffits) 7 days 14 days

Walls and Columns 2 days a days
(b) Wood ·forms shall be completely removed from all

the work to avoid termite infestation.

END OF SECTION
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SECTION 03200
CONCRETE REINFORCEMENT

PART 1 - GENERAL
1.01 Description of Work

Furnish and install the concrete reinforcement as shown
and indicated on the Drawings and specified in this
sectiont complete in place.

1.02 Referenced Publications
(a) The latest edition of the

below are included as
Specifications.

pUblications
a part of

listed
these

ACl 318 Building Code Requirements for
Reinforced Concrete

2 • ACl 315 Manual of Standard Practice
for Detailing Reinforced
Concrete Structures

3 . ASTM A 82 Specification
Steel Wire
Reinforcement

for
for

Cold Drawn
Concrete

4. ASTM A 185 specification for Welded Steel
Wire Fabric for Concrete
Reinforcement

5. ASTM A 496 Deformed Steel Wire
Concrete Reinforcement

for

6. ASTM A 497 Welded Deformed
Fabric for
Reinforcement

steel Wire
Concrete

7. ASTM A 615 Specification for Billet-Steel
Bars for Concrete
Reinforcement

1.03 SUbmittals

(a) Shop Drawings: Reproductions of the Drawings are
not permitted. Shop drawings shall show placing
planst bending details and bar lists. All details
and notes appearing on the Drawings and giving
information for the placing of reinforcing steel,
shall be shown on the shop drawings. Shop
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drawings will not be reviewed without such
information. Wall reinforcing shall be shown in
elevation. Location and arrangement of
accessories shall be clearly indicated. Placing
drawings, detail drawings and bar list shall be
checked by the fabricator and Contractor before
being submitted to the Trustee Representative for
review.

(b) Mill tests of reinforcing steel shall be submitted
prior to use for each 15 tons or less shipped to
the site. Tests shall be conducted in conformance
with ASTM A 615, and methods prescribed therein.
1. Cost of tests shall be borne by Contractor.
2. Three copies of each test report stating

whether the material meets the requirements
of the ASTM specifications shall be submitted
to the Trustee Representative.

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 adequate testing
equipment. In case of doubt as to the
adequacy or accuracy of Dhe mill tests, the
Trustee Representative may require the
Contractor to furnish! at no additional cost
to the Trustee, test resul ts from an
independent testing laboratory acceptable to
the Trustee Representative on mill samples or
delivered steel reinforcement.

PART 2 - PRODUCTS

2.01 Reinforcing Bars
Bar reinforcement
conforming to ASTM
manufactured from
manufacture, Grade
minimum.

shall be deformed-type bars
A 615. Reinforcement shall be
new billet steel of American
60, yield strength 60,000 psi

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) •
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2.03 Accessories

(a) All chairs and bolsters shall have plastic-covered
or galvanized steel legs.

(b) For slabs on grade, all reinforcing shall be
supported on chairs and/or bolsters as required to
properly position the bars. The chairs and/ or
bolsters shall be supported on precast concrete
pads bearing on the subgrade. The concrete pads
shall be at least 6-inch x 6-inch and no more than
i-inch thick. Pads shall be cast from Class IIA"
concrete or from mortar made up of one part cement
and two parts sand, with tie wires embedded.

PART 3 - EXECUTION
3.01 storage of Materials

Reinforcing steel delivered to the Site, not
immediately placed in forms, shall be protected from
IDud and excessive rust-producing conditions by storing
in a well-drained area and supported off the ground.

3.02 Inspection of Steel Placement
(a) Give the Trustee Representative at least 48 hours

notice before any concrete is to be cast.
Concrete shall not be 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 errors and in no case will
they serve to relieve the Contractor of the
responsibility to provide the materials and
workmanship required by the Contract Documents.

3.03 Tolerances

(a) Allowable tolerances for fabricating
reinforcement shall be as follows:

steel

Item Maximum Tolerance
Sheared length of bars
Depth of truss bars
outside dimensions of

stirrups, ties and spirals
Location of bends

+ l-inch
+ a.a-inch

- l-inch
1/2-inch

+ 1/2-inch - lj2-inch
+ l-inch - l-inch
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(b) Allowable tolerances for placing
reinforcement shall be as follows:

Item
Concrete cover from outside

of bar to finished surface
Lateral spacing of bars

in plane of reinforcement
in beams and joists

Lateral spacing of bars
in plane of reinforcement
in slabs and walls

spacing of stirrups,
ties and spirals along
longitudinal axis of member

Height of bottom bars in
slabs, beams and joist

Height of top bars in slabs,
beams and joists

Depth a-inches and less
Depth 9 - 24-inches
Depth 25-inches and
greater

3.04 Shop Fabrication

steel

Maximum Tolerance

+ 1/4-inch - G.O-inch

+ 1/4-inch - G.O-inch

+ I-inch - 1-inch

+ 1/2-inch - 1/4-inch

+ 1/4-inch - 1/4-inch

+ 1/4-inch - 1/4-inch
+ 1/2-inch - 1/2-inch
+ I-inch - I-inch

(a) Reinforcing steel shall be fabricated to shapes
and dimensions indicated on the Drawings and in
compliance with applicable provisions of ACI 315
and ACI 318.

(b) Bars shall be bent cold. Bars shall be pre-
fabricated to detail and delivered on the job
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, bolsters! spacers and hangers
in accordance with ACI 315.

(b) 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 plans shall not be used.
A thin coating of firmly attached rust shall not
be cause for rejection.
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(c) Reinforcement shall be accurately placed in
accordance wi th the Drawings and shall be
adequately secured in position with not less than
16-gauge annealed wire or suitable clips at
intersections. Reinforcement shall be held
securely at the required distance from the forms.
Nails shall not be driven into outside forms to
support reinforcement.

(d) Install welded wire fabric reinforcement for
concrete slabs on ground and as otherwise
indicated. Lap all joints 6-inches and wire
securely. Extend mesh to within 2-inches of sides
and ends of slabs. Sheets that do not lay flat
when in their intended position will be rejected.
Tags designating the wire size and spacing shall
be left on each sheet until ready for use. Tuck
ends of welded mesh well down into edge of beams
or walls. Do not leave unreinforced border
strips. Welded wire fabric shall not contain
loose rust.

(e) Conduits: Where conduits are permitted in slabs,
low conduit shall be wired to the upper side of
bottom reinforcing and top conduit shall be wired
to lower side of top steel. Where parallel
conduits occur, they shall be separated by at
least 2-inches clear.

3.07 Concrete Cover

Metal reinforcement shall be protected by concrete
cover as shown and noted on the Drawings.

3.08 Splicing

(a) splicing of reinforcement shall be as shown and
indicated in the Contract Documents. Splices not
shown on the Drawings shall be Class UBI! splice
minimum. Any changes to the location and type of
splices desired by the Contractor must be
specifically requested and must meet the approval
of the Design Engineer before they can be used.

(b) Splices shall not be made at point of
stress and shall provide sUfficient
transfer stress between bars by bond.

maximum
lap to
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(c) Mechanical splices may be used instead of lap
splices provided that their location and type
meets with the approval of the Trustee
Representative.

END OF SECTION
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Section 03300
CAST-IN-PLACE CONCRETE

PART 1 - GENERAL
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
Section, complete.

1.02 Referenced Publications
(a) The latest edition of the pUblications listed

below form a part of these Specifications:

1. American Concrete
PUblications

Institute (AeI)

211.1 Standard Practice
Selecting Proportions
Normal, Heavyweight, and
Concrete

for
for

Mass

301 Specifications for Structural
Concrete for Buildings

302.1R Guide for Concrete Floor and
Slab Construction

304 Recommended Practice for
Measuring, Mixing, Trans-
porting, and Placing Concrete

305R Hot Weather Concreting
306R Cold Weather Concreting

318 Building Code Requirements for
Reinforced Concrete

2. U.S. Army Corps of Engineers (CDE) waterways
Experiment station Publications
CRD-C-621 Handbook for Concrete and

Cement, Specifications for
Non-shrink Grout, Volume II
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3. American Association of state Highway and
Transportation Officials (AASHTO) Publication
M 182 Burlap cloth Made From Jute or

Kenaf
4. American society for Testing and Materials

(ASTM) Publications
C 31 Making and curing Concrete

Test Specimens in the Field
C 33 Concrete Aggregates
C 39 Compressive strength of

cylindrical Concrete specimens
C 42 Obtaining and Testing Drilled

Cores and Sawed Beams of
Concrete

C 94 Ready-Mixed Concrete
C 143 Slump of

Concrete
Portland Cement

C 150 Portland Cement
C 171 Sheet Materials for Curing

Concrete
C 172 Sampling

Concrete
Freshly Mixed

C 173 Air Content of Freshly Mixed
Concrete by the Volumetric
Method

C 231 Air Content of Freshly Mixed
Concrete by the Pressure
Method

C 260 Air-Entraining Admixtures for
Concrete

c- 309 Liquid Membrane-Forming
Compounds for Curing Concrete

C 494 Chemical
Concrete

Admixtures for

C 595 Blended Hydraulic Cements
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C 618 Fly Ash and Raw or
Natural Pozzolan for
Mineral Admixture in
Cement Concrete

Calcined
Use as a
Portland

C 881 Epoxy-Resin-Base
Systems for Concrete

Bonding

D 1751 Preformed
Filler for
Structural
extruding
Bituminous

Expansion Joint
Concrete Paving and
Construction (Non-

and Resilient
Types)

PART 2 - PRODUCTS
2.01 Cement

Cement shall be standard Portland cement of American
manufacture, conforming to ASTM C-150, Type I. Only
one brand of commercial Portland cement shall be used
in the exposed concrete of the structure. Cement
reclaimed by cleaning bags or from leaking containers
shall not be used. Each bag shall weight approximately
94 pounds and contain one cUbic foot.

2.02 Concrete Aggreaates
(a) Fine aggregate shall be sand having clean, hard,

durable, uncoated grains and free from deleterious
substances and shall conform to ASTM C-33.

(b) Coarse aggregate shall be crushed stone having
clean, hard, durable, uncoated particles
conforming to ASTM C-33. Aggregate for
lightweight concrete shall conform to ASTM C 330.

2.03 Water

Water used in mixing concrete shall be clean, potable
and free from deleterious amounts of acids, alkalies or
organic materials.

2.04 Expansion Joint Filler Material

Expansion joint material shall be asphalt-impregnated
fiber strips, 1/2-inch thick, unless otherwise shown or
noted on the Drawings, conforming to ASTM 1751.
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2.05 Waterstogs
Where shown on the Drawings in expansion joints and
construction joints, waterstops shall be polyvinyl
chloride (PVC) and shall incorporate a galvanized steel
wire along both edges which shall be used to secure the
waterstop in position, by tying to reinforcement!
during concrete placement. The waters top shall be of
the size noted on the Drawings. The waterstop shall be
equal to Wirestop CR-9380 or Burke. The waterstop
shall extend the entire length of the joint and all
splices shall be heat welded and tested in accordance
with the manufacturer's instructions.

2.06 Vapor Barrier
Vapor barrier shall be polyethylene sheeting, minimum 6
mil thickness, conforming to ASTM C 171.

2.07 Non-Shrink Grout
Non-shrink grout shall be a ready-to-use non-metallic
aggregate product requiring only the addition of water
at the jobsite, and shall conform to COE CRD-C-621.

2.08 Admixtures
(a) Water reducing admixture shall conform to ASTM C-

494, Type A.
(b) Water reducing, retarding admixture shall conform

to ASTM C-494, Type D.
(c) Non-Corrosive, Non-Chloride Accelerator: The

admixture shall conform to ASTM C-494, Type c.
(d) Air entraining admixture shall conform to ASTM C-

260.
(e) High range water reducer (HRWR) shall conform to

ASTM C494, Type F or G.
(f) Calcium Chloride: Calcium chloride or admixtures

containing more than 0.1 percent chloride ions are
not permitted.

2.09 curing and Sealing Compounds
(a) Curing compound shall be acrylic based, conforming

to ASTM C-309.

(b) Sealing-hardener compound shall conform to ASTM C-
309.
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2.10 Bonding Compounds

Bonding Compound shall conform to ASTM 881.
PART 3 - EXECUTION
3.01 Concrete Quality

(a) All mix designs shall be proportioned in
accordance with ACI 211.1. The proportioning
shall be based on the requirements of a well-
graded high density plastic and workable mix
within the slump range and strengths required.
The following class of concrete is required:

Class of
Concrete

compressive
strength @ 28 Days

Slump
Range

A 4000 3 to 5-inch
1. Air Content: All concrete shall have an air

content of 5 to 7 percent.
2. Water-Cement Ratio: All concrete shall have

a maximum water-cement ratio of 0.45.
3. Admixture Usage: All concrete shall contain

a water reducing admixture or water reducing-
retarding admixture, and an air entraining
agent. All concrete placed at air
temperatures below 50 degrees F shall contain
the specified non-corrosive non-chloride
accelerator.

3.02 Mix Designs

(a) The testing laboratory shall be paid for by the
Trustee.

(b) The Contractor shall submit samples, in adequate
quantities for each mix design and verification,
of all concrete materials to be used on the
project to the designated testing laboratory. The
Contractor shall not use any concrete in this work
without acceptance and verification of design mix
by the testing laboratory and the approval of the
Design Engineer.
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(c) If trial batches are used, the testing laboratory
shall make strength tests from trial batches in
the laboratory using materials and mix designs
proposed for use by the Contractor. The testing
laboratory shall prepare trial batches in
accordance with ACI 211.1.

(d) If field experience method is selected, the
proposed mix design must be accompanied by
complete standard deviation analysis and at least
30 consecutive strength test that represent the
proposed mix.

(e) The proposed mix design and supporting data must
be submitted, in triplicate, to the testing
laboratory for their review and comments at least
21 days prior to the expected start of concreting
operations. The testing laboratory will forward
two copies of the submittal to the Trustee
Representati ve with their comments. The Trustee
Representative will review the submittal and
return one copy to the Contractor with the Trustee
Representative's comments.

(f) Compression test specimens made to verify the
mixes shall be made in accordance with ASTM C-192.
Aggregates shall be tested in accordance with ASTM
C-33. All compression test specimens shall be
tested in accordance with ASTM C-39.

3.03 Plant Mixing
(a) Proportioning Concrete

1. Proportions shall be
approved design mix
concrete.

in
for

compliance with
each class of

2. The mixing plant shall
adequate equipment and
accurate measurement and
quantities of material and
concrete.

be provided
facilities

control of
water used in

with
for
the
the

3. Concrete materials shall be measured by
weight except that admixtures shall be
measured by volume.
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(b) Batching
1. The Contractor shall provide all necessary

equipment to accurately determine and control
actual amount of materials entering into the
concrete mix. Individual ingredients shall
be weighted separately for each batch.
Accumulative weighing will be allowed if
equipment is in acceptable working order as
determined by the testing laboratory and
approved by the Trustee Representative.
Accuracy of all weighing devices shall be
such that successive quantities can be
measured to within one percent of the desired
amount.

2. Completely discharge contents of the mixer
before each new batch is loaded. Use of
retempered concrete is not permitted.

3. Ready-mixed concrete shall be mixed and
delivered in accordance with requirements of
ASTM C-94 and to the following:

a. A separate water metering device (not
truck tank) shall be used for measuring
water added to the original batch.

b. Use of wash water as a portion of the
mixing water is not permitted. Wash
water added to empty drums after
discharging shall be dumped before a new
batch is received.

c. Centrally mixed concrete shall be mixed
for the length of time specified herein,
not "shrink-mixed".

d. Mixing drums shall be watertight.
e. Concrete shall be discharged within one

hour from the time concrete was mixed,
if centrally mixed, or from time the
original water was added, if transi t-
mixed.

f. Furnish deli very ticket with each load
of concrete delivered under these
Specifications . Delivery ticket shall
show clearly the class and strength of
concrete, size of coarse aggregate,
water per cubic yard, the slump ordered,
quantities of all admixtures, and the
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date and time of departure from the
batching plant.

3.04 conveying Equipment
(a) If concrete is to be transported in carts or

buggies, the carts or buggies shall be equipped
with pneumatic tires.

(b) Equipment for chuting or other methods of
conveying concrete shall be of such size and
design as to insure a practically continuous flow
of concrete at delivery without segregation of
materials.

3.05 conveying
(a) Concrete shall be conveyed from mixer to place of

final deposit by methods which will prevent
separation or loss of the material.

(b) Runway supports shall not bear upon reinforcing
steel or fresh concrete.

(c) All conveying equipment shall be thoroughly
cleaned before each run of concrete is begun.

3.06 Delivery and Protection of Materials
Deli ver ready-mixed concrete in compliance with
requirements set forth in ASTM C-94.

3.07 Severe-Weather Provisions

(a) Hot-Weather Concreting
1. Provide adequate methods of lowering

temperature of concrete ingredients so that
the temperature of concrete when placed does
not exceed 90 degrees F.

2. When the weather is such as to raise concrete
temperature, as placed, consistently above 90
degrees F, Pozzolith retarder shall be used.

3. SUbgrade and forms shall be wetted with water
before placing of concrete. All excess 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-Weather concreting
1. Provide adequate equipment for heating

concrete materials and protecting concrete
during freezing or near-freezing weather. No
frozen materials, or materials containing
ice, shall be used.

2. All concrete materials and all reinforcement,
forms, fillers and ground with which concrete
is to come into contact shall be free from
frost.

3. Whenever the temperature of the surrounding
air is below 40 degrees F and falling, all
concrete placed in the forms shall have a
temperature of between 70 and 80 degrees F J

and adequate means shall be provided for
maintaining a temperature of not less than 70
degrees F for three days, or 50 degrees F for
five days, or for as much more time as is
necessary to insure proper curing of the
concrete. If high early strength concrete is
used, the requirement for maintenance of 50
degrees F can be reduced to three days.

4. Use only the specified non-chloride
accelerator. Calcium chloride or admixtures
containing more than 0.1 percent chloride
ions are not permitted.

5. Housing, covering or other protection used in
connection with curing shall remain in place
and intact at least 24 hours after the
artificial heat is discontinued.

3.08 Construction Joints and Expansion Joints

(a) Construction Joints: Early in the construction
program, the Contractor shall review with the
Design Engineer any construction joints proposed
for use which are not indicated on the Drawings.
The Contractor shall not use any construction
joints which are not approved by the Design
Engineer. In all cases, construction joints shall
occur at sections of minimum shear. Where
construction joint is to be made, surface of the
concrete shall be roughened (construction joints
detailed with key ways in slabs and walls, are not
required to be roughened) and thoroughly cleaned
of foreign matter and laitance. In addition to
the foregoing, joints shall be dampened with water
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and the specified bonding compound 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
Representative shall be of the type shown and/or
noted on the Drawings for the specific element(s)
being considered (i.e., wall slabs, etc.).

(b) Expansion joints shall be installed as indicated.
3.09 Waterstops

Waterstops shall be installed as indicated and
noted on Drawings and shall be made continuous by
fusion welds.

3.10 Inspection of Work Before Placing
(a) The Contractor shall inspect the forms to receive

concrete for any deficiencies which would prevent
proper placing of concrete. Do not proceed with
placing concrete until such deficiencies are
corrected.

(b) Give the Trustee Representative at least 48 hours
notice before any concrete is to be cast.
Concrete shall not be 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 errors and in no case will
they serve to relieve the Contractor of the
responsibility to provide the materials and
workmanship required by the Contract Documents.

(c) Do not place concrete on earth until the fill or
excavation has been prepared as set forth under
applicable sections of the Specifications for that
work.

(d) The Contractor shall not place in the concrete any
itern that is not authorized to be placed by the
Drawings and Specifications. The Contractor shall
insert all the items as required 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.
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(e) Do not place concrete in forms until all foreign
matter has been removed from forms and the
reinforcing steel is in proper condition for
placement of concrete.

(f) Remove hardened I or partially hardened, concrete
on forms or reinforcement before placing concrete.

3.11 Placing
(a) Deposit concrete as nearly as practicable in its

final position to avoid segregation due to
rehandling or flowing. Do not deposit concrete on
work that has partially hardened or been
contaminated by foreign material I and do not use
retempered concrete. In no case shall Group II
concrete be cast when the elapsed time after
addition of water and cement to batch exceeds one
hour. For Group I concretes 1 this elapsed time
may be extended if sufficient data from this
construction indicates a time extension is
permissable and if approved by the Design
Engineer.

(b) Concrete shall be placed to avoid the displacement
of reinforcing, and coating 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 concrete each layer shall be
placed following the preceding layer to prevent
lines of separation or "cold jointsll in the work.
After the concrete reacheS its initial set,
jarring the formwork or placing strain or
vibration on the ends of proj ecting reinforcing
bars shall be carefully avoided.

(c) Concrete shall not be dropped more than four feet.
For greater distances of drop 1 concrete shall be
handled with metal chutes or tremie pipes.
Greater drops shall be permitted only if approved
by the Design Engineer.

(d) Once concreting is started, it shall be carried on
as a continuous operation until placing of the
concrete between construction joints is completed.
The top surface will be finished to the required
alignment.
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(e) Concrete shall be placed in layers 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
no case be used to transport concrete. Use of
form vibrators will not be permitted. Internal
vibrators shall maintain a speed of not less than
5, 000 impulses per minute when submerged in the
concrete. At least one spare vibrator shall be
maintained as a relief. Duration of vibrator use
shall be limited to that necessary to produce
satisfactory consolidation without causing
objectionable segregation. Vibrator shall not be
lowered into courses that have begun to set.
Apply vibrator at uniformly spaced points not
further apart than the visible effectiveness of
the machine.

(f) Install vapor barrier over prepared sub-base for
all concrete floor slabs on grade. Use largest
sheets practicable to reduce number of joints.
Lap joints a minimum of 2 4-inches. Remove torn
and punctured sheets and replace with new sheets
prior to placing concrete. Placing of concrete
shall be done in a manner that will not damage the
vapor barrier material. The sub-base material
shall be as shown and/or noted on the Drawings.

(g) Type and use of vibrators shall be in accordance
with ACI 301.

3.12 Protection
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
(a) All Slabs. After placement and finishing,

concrete shall be maintained in a moist condition
for at least seven successive days during which
the temperature of the concrete is 50 degrees F or
above. . For temperatures of 50 degrees F and
below, curing period shall be 14 succe~sive days,
1. Concrete shall be kept moist by anyone, or

combination, of the following methods:
a. ponding or Immersion: Continually

immerse the concrete in water throughout
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the curing period. Water shall not be
more than 20 degrees F less than the.
temperature of the concrete.

b. Fog Spraying or Sprinkling: Provide
uniform and continuous application of
water throughout the curing period.

c. Pervious Sheeting: Completely cover
surface and edges of the concrete with
two thicknesses of wet sheeting.
Overlap sheeting 6-inches over adjacent
sheeting. Sheeting shall be at least as
long as the width of the surface to be
cured. During application, do not drag
the sheeting over the finished concrete
nor over sheeting already placed. Wet
sheeting thoroughly and keep
continuously wet throughout the curing
period.

d. Impervious Sheeting: Wet the entire
exposed surface of the concrete
thoroughly with a fine spray of water
and cover with impervious sheeting
throughout the curing period. Lay
sheeting directly on the concrete
surface and overlap edges 12-inches
minimum. Provide sheeting not less than
lS-inches wider than the concrete
surface to be cured. Secure edges and
transverse laps to form closed joints.
Repair torn or damaged sheeting or
provide new sheeting. Inspect surface
of concrete daily for wetness. The
surface shall be kept continuously wet
during the curing period.

(b) All other Concrete: After placement, concrete
shall be maintained in a moist condition for the
same 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. If forms are removed before
the end of the curing period, apply a curing
compound within one hour after form removal.
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3.14 Patching
(a) Any concrete which is not formed as shown on the

Drawings, or for any reason is out of alignment or
level or shows a defective surface, or shows
defects which reduce the structural adequacy of a
member or members, 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 I s own expense, unless the Design
Engineer grants permission to patch the defective
areal which shall be done in accordance with the
following procedure:
1. Permission to patch any such area shall not

be considered a waiver of the Design Engineer
right to require complete removal of the
defective work if the patching does not, in
the Trustee Representative's opinion,
satisfactorily restore the quality and
appearance of the surface or the structural
adequacy of the member or members.

(b) After removing the forms, all concrete surfaces
shall be inspected and any joints, voids, stone
pockets or defective areas permitted by the
Trustee Representative to be patched and all tie
holes, shall be patched. Defective areas shall be
chipped away to a depth not less than i-inch with
the edges perpendicular to the surface. Remove
defective areas to sound concrete 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 specified by
the manufacturer. Place, compact and finish to
blend with adjacent finished concrete. Cure in
the same manner as adjacent concrete. Before
patching mix is applied, the prepared surface
shall first be approved by the Design Engineer.

(c) 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 so 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 initial shrinkage before being finished.
The patch shall be finished to match the adjoining
surface. All patches shall be cured as specified
for the original concrete.
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(d) Tie holes left by withdrawal of rods or the holes
left by removal of ends of wall ties shall be
filled solid with mortar after first being wetted.
For holes passing through the wall, a plunger-type
grout gun shall be used to force the mortar
through the wall starting at the back face. A
piece of burlap or canvas shall be held over the
hole on the outside and when the hole is filled,
the excess mortar shall be struck off with the
cloth flush with the surface. Holes not passing
through the walls shall be filled with a small
tool that will permit packing the hole solid with
mortar. Any excess mortar at the surface of the
wall shall be struck off flush with a cloth.

3.15 Finishes on Formed Surfaces
(a) Upon completion of patching, surfaces of concrete

shall be finished as follows:
1. Rubbed stone finish, where noted on the

Drawings

a. stone rUbbed finish shall be produced by
casting concrete against plywood forms
and by rubbing the surfaces wi th
carborundum stone and wa ter , after
patching of tie holes and depressions I

to a true, even and smooth finish of
uniform color and texture. No slush
coat of cement grout or cement wash will
be permitted at any state of the
finishing.

b. Areas to be rubbed shall be finished as
soon as forms can be stripped. strip
only those forms on areas which can be
finished in the same day as the forms
are stripped.

2. Common finish shall be produced by filling
all tie holes, honeycomb 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 common finish.
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3. Rough finish shall be produced by filling all
tie holes and honeycomb and in other respects
leaving the surface as formed.
a. All concrete surfaces Which will be

covered by earth and which will not be
visible in the completed structure,
shall receive a rough finish.

3.16 Steel Troweled Finish - Floor Slabs
(a) steel troweled finish shall be applied to the

surface of all concrete floor slabs and interior
equipment pads and slabs shown on the Drawings or
specified to receive a steel troweled finish.

(b) Concrete shall be placed, consolidated, struck-off
and leveled to the proper elevation. After the
surface has stiffened SUfficiently 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 between high spots do not exceed 1/4-
inch under a 10 foot straightedge except where
drains occur, in which case the floors shall be
pitched to the drains as indicated on the
Drawings.

(c) After the concrete has received a float finish, it
shall be troweled at least twice to a smooth dense
finish. The drying of the surface moisture before
floating or troweling shall not be hastened by the
dusting on of dry sand or cement. Both power and
hand troweling shall be required. The first
troweling shall 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 done when a ringing
sound is produced as the trowel is moved over the
surface. The surface shall be thoroughly
consolidated by the hand troweling operations.
The finished surface shall be free of any trowel
marks or other imperfections; shall be uniform in
texture and appearance, and shall be in true plane
within the tolerance 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 Finish
(a) Broom finish shall be applied to all exterior side

walks, walkways, platforms and all steps and
landings both interior or exterior.

(b) The surface shall be give.n a floated finish as
specified above, then finished with a flexible
bristle broom or burlap belt drawn across the
surface. Surface must be hardened SUfficiently to
retain the scoring or ridges. Scores or ridges
shall be transverse to traffic or at right angles
to the slope of the slab.

3.18 Testing Laboratory
(a) The testing laboratory shall be paid by the

Trustee. The laboratory shall have access to all
places where concrete materials and concretes are
manufactured, stored, proportioned, mixed, placed
and tested. Duties shall include, but not
necessarily be limited to the following:

Make, store, transport, cure a.nd test
compression specimens made during placing of
concrete. Compression test specimens shall
be tested in accordance with ASTM C~39. Test
reports shall show all pertinent data, such
as class of cODcrete, exact location of pour,
air temperature, date of pour, time of pour,
truck number for ready-mixed concrete, date
on which specimen was broken, age of
specimen, compressive strength of specimen,
slump test results, and air content of pour
from which the specimen was made. One copy
each of all tests shall be sent to the
Contractor and two copies each to the Trustee
Representative.

2. For each class of concrete, take four
standard test cylinders from each 100 cubic
yards or fraction thereof of concrete placed,
not less than four cylinders for each 5,000
square feet of surface area placed in any
single day. Two of 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 one
cylinder retained in reserve for later
testing if required.
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3. Periodically inspect the batching plant and
file a report with the Trustee Representative
stating whether the supplierI s equipment and
methods meet the requirements of these
Specifications.

(b) Temperature and Placing Record: Temperature
record shall be made each day during the
concreting operations. Records shall also include
location, quantity and starting and finishing time
of placement for all ooncrete work. Copy
distribution shall be as specified above for test
reports.

3.l9 Evaluation of compression Tests
(a) Evaluation of compression test results shall be as

follows:
l. For each class of concrete, compression-

strength tests for laboratory-cured cylinders
shall be considered satisfactory if the
averages of the results of all sets of three
consecutive compression-strength tests equal
or exceed the 28 day design compression-
strength specified; and, no individual
cylinder strength test falls below the
required compression strength by more than
500 psi. strength tests of specimens cured
under field conditions may be required by the
Trustee Representative to check the adequacy
of curing and protecting of the concrete
placed. specimens shall be molded by the
field quality-control laboratory at the same
time and from the same samples as the
laboratory-cured specimens.

(b) 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.

(c) Additional Testing: If permitted by the Trustee
Representative, additional testing shall be
SUbject to the approval of the Trustee
Representative and the Design Engineer and at no
expense to the Trustee. Load test, if permitted
by the Trustee Representative and the Design
Engineer shall be conducted in accordance with the
loading criteria as required by the design of the
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structure r as
Representative.

determined by the Trustee

(d) Neither the results of laboratory verification
tests nor any provision in the Contract Documents
shall relieve the Contractor of the obligation to
furnish concrete of the class and strength
specified.

3.20 Non-Shrink Grout
All column base plates, equipment bases and other
locations noted on the structural Drawings shall be
grouted with the specified non- shrink, non-metallic
grout.

END OF SECTION
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ATTACHMENTA
Volume 2 of the site Monitoring Plan (ISRT-PDI-3 3), which
was submitted to the Agencies as part of the Pre-Design
Investigation, is included in the Bid Document packages
provided to the short-listed contractors.



ATTACHMENT B

ODOR CONTROL PLAN



ODOR CONTROL PLAN

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. During the 1970'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, South 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.

One of the primary objectives of the remedial design and
remediation activities at the site is 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 avoids, to the extent practical, excavation
in areas of known hide residue. However, completely
avoiding the disturbance and uncovering of soils 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.
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2.0 POTENTIAL ODOR SOURCES
During the period from about 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 IS. 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 known 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 surrounding 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 8;

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.
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3.0 ~~NDATORY ODOR CONTROL
Mandatory odor control measures shall be utilized in
potentially odorous situations. Odor control measures shall
follow the requirements of Section 01563 of the
Specifications which include the use of a soil cover or a
foam agent. The soil cover should be placed at a nominal 6-
inch thickness over exposed areas containing hide residues
or other soils releasing odors. Odor control foam shall
consist of Rusmar AC-900, or an approved equal, applied in
accordance with the manufacturer's recommendations for odor
control. The odor control media shall be placed over the
disturbed area and shall be maintained until the final cover
has been 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 techniques should be utilized that
minimize odor emissions. The Trustee Representative must be
notified by the Contractor at least one month before work is
scheduled to start in such an area. Construction activities
in areas where the presence of hide residues is known must
be planned well in advance to expedite execution of the
work. A sufficient number of trucks, equipment and labor
must be available to complete the work in the shortest
practical time consistent with attaining the necessary
quality of work. Odor control equipment must be at the
working face during the entire time work is being performed
and the odor control media applied as frequently as
possible.

All truck loads of odorous soils must be covered with odor
control media and a tarp during hauling. Where odorous
soils are being used as fill, construction techniques and
odor control measures should follow the same guidelines as
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those described above. Any relocation of odorous materials
must be accomplished be,tween 9 a.m. and 4 p.m. At·.the end
of each workday the entire surface of any excavation or fill
involving odorous materials must be covered with ,an odor
control medium.
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4 • 0 ODOR'MONITORING

A site Monitoring Plan shall be instituted as part of the
rerriedy and is included in Se'ction 01565' of the
specifications. The monitoring plan is designed, in' part,
to monitor ambient air quality during remedial activities.
The air monitoring plan requires sampling for total reduced
suI fer (TRS) compounds, suspended particulate matter as

total suspended particulate (TSP) and inhalable particulate
(PM10) 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
portable 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. An
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 remedy.
Detailed sampling procedures and analyses are included in
the site Monitoring Plan.

In addition to monitoring for odors along the perimeters of
the site, monitoring shall also be conducted at active
working areas in accordance with Section 01563 of the
Specifications. At work areas on the Site the air monitoring
standard will be set by the Contractor's Health and Safety
Officer based on health concerns. Monitoring personnel at
the working areas shall provide input to the excavation
crews as quickly as possible.

The requirements
boundary or at

for monitoring ambient air
active working areas is in

at the site
addition to
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monitoring requirements for construction pe.r~pnqe,l whi.ch
will be specified~in th¢ contractor's site He~lth &-Safety
plan." Preparation, oJ, the site Health & Safety ~lan 'is
requiored by the, Cpntl;:8cto:r::and must be apprpved )by. ,the
Agencies in" accordance wi th section 01564 Qf the
Specifications". ..,

~..".:'
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5.0 ODOR CONTROL CONTINGENCTE~
Odor control contingency steps may be required if the air
monitoring program indicates that" odor "levelso,are being
.C;?~ceed,edduring site act.ivitie's and odors hav~ not: been
ll1,itiga"te\i a~part of the Mandatory Odor Control procedure.

Gpn,~ing,§!pcyprocedures may inol.ude such steps as the u,se of
additional:, odor control agentsr ,~:nd reducing the s,a~ze of the

",wor};:ing,,,,t"ace. Thicker and ,:rnqre frequent applicatiQnofthe
oq.or.-co,ntrol agent or utilizing 4 different" media, may"be
attempt~d. The size of the working area may be reduced to
decrease the exposure time of "a particular area" and make
odor control procedures more efficient. If odors persist,
the area should be covered" and 'V.rorktemporarily ceased.
Further attempts to continue, ..work in the area should be
postponed until better weath~r conditions or alternate odor
control agents are available~

If hide residues and odor emissions are encountered during
excavation in an area not expected to contain animal hide
wastes, and no provisions for odor control had been made,
the operation must be stopped and the odors abated
immediately, or the excavated material must be backfilled
immediately and the area temporarily covered with clean
soil. The Trustee Representative must be immediately
informed of the incident. The work may' only be resumed
after all odor control measures are implemented.

.,,>.,

e·,! "
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6.0 PUBLIC INFORMATION PROGRAM
.. ".,' -;", -~.- '\
, ;.1'<- ",,: ;.;. _~

6. 1 .>, F:i7e";;CcmstruC'1!:·j,.ontn:6orma·tion ' ..'J (>,~'." .. ,U'C;Y;

'Pr ior to .corrfmghdemGftt:O'l:.~... remedial acti vi e.~ies,"'a<public
,1;!nf01:·mation'proc;(.ram.,snall ·j'be initiated. The'"p'roqram"'will
first consist of consulting with local government officials
a,nd leaders' of citiJZerP'\qrbups. The consultaitio':h'"process

,; iwi'Li" fiocus on":· d~sdri,}j:];ng:~·the Site conditi'ons, future
'\,,~iremedial acti.'t'ities/c,·:poten::tf1:al problems and oClot''",.ddntrol
,", measurE!S,':desCr±b~d..'above~,·; Input and suggestions wil'l be
..."j' sO'l:iditated .:,"dmring' t.he'J</consul tat ion for met1hods to
. i",dis"semilifarte information 'bo 'the general pUblic. c. '1

; "':j.. :f-e
'.. " .oi,,,

'Press releases will be' uti!liz~d'J,to inform the pUblic of site
activities. Such - re.lE:faSeSr'w"ill explain when remedial

; ,activities will start and the -types of activities that will
be ongoing. Press releases will also inform the pUblic as
to where additional detailed information can be obtained.
Sources may include:

:~ .'-"'-I .. ,·./J;c

:).. A public meeting in.· each of the surrounding
municipalities,

2. Informational brochure,

3. Informational telephone number.

";',:16'.;2 Information During Construction
During construction lines' ·of communication will be
maintained between ISRT and the local community. An open
dialogue may continue through the combined use of press
releases, an informational telephone number I and a "hot
linen number.

The press releases will notify the pUblic regarding
construction progress and upcoming remedial activities.
informational telephone number with a recorded message

the
The

will
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.\ ,'.. .: "=:~:i:ada~7i::~ie:ndt:iL~e:;:~::~~~:~~c;::n~l~u~=~:
week. A' "hot line" number' willbei':LJi\.Pleit~~t~d,:'f9!hFany

.::=~tald~;~~~ri::n::r~;::o:ndi:'~~m:;~O:'~_f:~~~~;'::::
Pbt~rtt:LaLto produce odors.

Mliy1995'; ,
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