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Preface

This proposed draft Release Abatement Measure (RAM) Plan has been prepared to document
the conceptual plans for remedial activities for the former Aztec site in North Brookfield, MA.
This draft plan was prepared as part of an EPA-funded Targeted Brownfield Assessment (TBA).
The main purpose of this draft is for use by current and potential future stakeholders to review,
comment, and consider in planning remedial activities and development at the site.  It is not a
regulatory submittal document unless and until it is formally transmitted using MassDEP
transmittal documentation and it includes the signature of a Licensed Site Professional.



TABLE OF CONTENTS

1.0 Introduction          1

2.0 Party Conducting the RAM        2

3.0 Release, Site Conditions and Surrounding Receptors     3

 3.1 Description of the Release       3
 3.2 Site Conditions         3
 3.3 Surrounding Receptors        4
 3.4 Current Risk         4

4.0 RAM Objective, Plan, and Schedule       5

 4.1  Objective          5
 4.2 Proposed Remedy Selection       5
 4.3 Site Control Measures        6
 4.4 Site Preparation         6
 4.5 Remedy Implementation       6
 4.6 Changes to Remedy Implementation      7
 4.7 Schedule         7

5.0 Management of Remediation Waste       8

6.0 Environmental Monitoring        9

7.0 Permitting                     10

8.0 Licensed Site Professional Seal and Signature      11

9.0 Additional Information Required by MADEP      11

10.0  References          11

11.0 Limitations          11

Figures

Figure 1 -  Site Location
Figure 2 -  Site Plan
Figure 3 - Site Scoring Map

Attachments

Attachment 1 - Asbestos Sampling Report
Attachment 2 - Evaluation of Remedial Alternatives
Attachment 3 - Draft Supporting Technical Specifications
Attachment 4 -   Perimeter Air Sampling Report



Proposed Draft RAM Plan Page 1
Former Aztec Industries

1.0  INTRODUCTION

This preliminary draft Release Abatement Measure (RAM) Plan was prepared as part of an EPA Region 1
Targeted Brownfield Assessment (TBA) for the Former Aztec Industries property (the site) in North
Brookfield, Massachusetts. It describes proposed remedial actions and environmental monitoring for the
site which are based on the anticipated response actions to occur to address asbestos in soil.  This
version is considered proposed until the owner (the town) and Massachusetts Department of
Environmental Protection (MassDEP) determine the most appropriate response action (such as
implementation of this draft RAM plan), the elements of this plan are updated to meet current conditions
and regulations, and this or the appropriate version of this plan is submitted to the MassDEP by a
licensed site professional (LSP).

The site is located at 10 Grove Street in North Brookfield, Worcester County, Massachusetts (Figure 1,
Locus Map).  The site is comprised of 9 parcels and is located in a mixed use industrial/commercial and
residential neighborhood.  The total of the 9 parcels combined is approximately 5.9 acres in size.  To the
east, the site is bordered by private residences and Murphy’s Oil Company, a fuel oil distributor.
Residential housing is adjacent to the north.  Private residences and a park are across School Street to
the north.  The Quabaug Rubber Company is located to the west of the site across Grove Street.
Buildings associated with the North Brookfield Fire Department and Department of Public Works are
located across School Street to the south of the site.  The site is currently vacant with a chain-link fence
along its perimeter (Figure 2 shows the existing site conditions).

Aztec Industries was an asbestos product manufacturer for over 60 years that abruptly closed its doors in
the mid 1980s.  The company filed for bankruptcy protection in 1988, and the Town of North Brookfield
acquired the property by tax taking in 2000.  Over the years, with the assistance of state and federal
funding, the Town has demolished the buildings that were located on the site, removed underground
storage tanks, and remediated petroleum-contaminated soil.

Former manufacturing activities at the site have resulted in extensive contamination of the site with
asbestos.  Asbestos-containing debris and asbestos-contaminated soils are located at the ground surface
and in the subsurface due to historic operations and releases of materials.  The surface is currently
partially covered by vegetation and the site is fenced.  The objective of this RAM Plan is to outline the
measures to be implemented, including remedial construction activities, environmental monitoring and
site control measures.  This RAM will be performed to eliminate direct exposure pathways to the
asbestos, thus reducing future risk of harm to human health, safety, public welfare, and the environment.
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2.0  PARTY CONDUCTING THE RAM

40.0444(1)(a)  the name, address, telephone number and relationship to the site of the person assuming
responsibility for conducting the Release Abatement Measure;

The Town of North Brookfield is the owner of the site and has assumed responsibility for clean up of the
site in accordance with the MCP, and is therefore the party responsible for conducting the RAM.  The
Town of North Brookfield representative that has assumed the oversight role of the RAM is:

  James J. Foyle
  Board of Selectmen

Town of North Brookfield, MA
  185 North Main Street
  North Brookfield, MA 01535
  508-867-0200
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3.0  RELEASE, SITE CONDITIONS AND SURROUNDING RECEPTORS

40.0444(1)(b) a description of the release or threat of release, site conditions and surrounding receptors;

3.1  Description of the Release

Various industrial activities have been performed at the site since the early 1900s.  Historical records
indicate the initial use of the site was for textile manufacturing (SEA, 1999).  The Asbestos Textile
Company began manufacturing asbestos-based textile products starting in 1919.  Aztec Industries, Inc.
operated at the site from the mid-1940s until the mid-1980s, when the company declared bankruptcy and
the site was abandoned.  Aztec manufactured asbestos-containing products, including transite board,
friction products (i.e., brake liners), and other textile products.  Based on observations and sample
analyses, asbestos-containing materials have been scattered across the site, and, in some locations,
buried.  The release of these materials may have been from poor housekeeping efforts over several years
of manufacturing.  The site has not been used since the mid-1980s, with the exception of parking in a
sand and gravel parking area within the gates off of School Street (SEA, 1999).

The Aztec Industries site has been studied in the past by the US EPA, MassDEP, and the town.  The
EPA performed a removal action on the site beginning in October 1996.  EPA Region 1 Emergency
Response and Cleanup Services (ERCS) worked alongside OHM Remediation Services, Inc. (OHM) and
the Roy F. Weston Superfund Technical Assistance and Response Team (START) to remove abandoned
bags of asbestos.  By the end of their work in January 1997, 1,832 bags of asbestos were removed from
the site by Waste Management, Incorporated (SEA, 1999).  However, the asbestos debris remained in
the soil across the site.

SEA prepared an Environmental Site Assessment Report on behalf of the town in August 1999, which
presents their results for groundwater, soil, manhole and sump sample analyses.  The samples were
tested for VPH, EPH, VOCs (by Method 8260), 13 Priority Pollutant Metals, PCBs (soil only), and
pesticides (soil only).  Soil samples were also analyzed for asbestos.  The results from the site
assessment report showed petroleum concentrations greater than the Massachusetts Contingency Plan
(MCP) Reportable Concentration (S-1) in both the soil and shallow overburden groundwater samples.
The soil samples analyzed for asbestos indicated the presence of asbestos in soils (SEA, 1999).  The
presence of asbestos is attributed to historic site use and releases of materials over time.

Four underground storage tanks (USTs) and one above ground tank (AST) were removed from the site in
January of 2000.  During the AST removal, product was released.  A Release Abatement Measure (RAM)
and Response Action Outcome (RAO) Statement were submitted to the MassDEP in January 2001 for
the cleanup of the release.  Soils surrounding the excavated UST were tested and revealed elevated VPH
concentrations and chrysotile asbestos in all the samples. Two samples (of nine) also tested positive for
amosite asbestos (SEA, 2001).  In April of 2000, soil in the area surrounding the excavated USTs was
removed (approximately 900 cubic yards).  The excavated areas were backfilled with clean fill and the soil
was transported and disposed of off-site.  At that time a Level of No Significant Risk existed for a
documented naphtha release (Release Tracking Number [RTN] 2-11543).

In April 2003, SEA performed test pits and collected surface and subsurface soil samples for asbestos
analysis using the Polarized Light Microscopy (PLM) method.  SEA concluded that 63% of the test pit
samples were positive for asbestos and 96% of the ground surface samples were positive for asbestos
(SEA, 2003).  Sample locations are shown on the figure provided in Attachment 1 – Asbestos Sampling
Report.

In February 2006, M&E installed three semi-permanent shallow bedrock monitoring wells on the site.
Groundwater depths at these wells were measured between 3.5 and 8 feet bgs. Well development was
completed following installation of the three groundwater monitoring wells.  Monitoring wells MW-A, MW-
B, and MW-C were sampled approximately seven days following well development, by low-flow bladder
pumps. All sample results were below background concentrations and the Massachusetts Contingency
Plan reportable concentrations.
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In April 2006, M&E performed perimeter air sampling for PCM fiber count (NIOSH 7400) and asbestos
analysis of air samplings using  Direct Transfer Transmission Electron Microscopy TEM (ISO 10312).
Four sample locations were selected such that one location was upwind corner of the site and 3 were
downwind, based on the general wind direction. Seven samples evaluated for PCM including the four
perimeter samples, two field blank samples, and one laboratory blank.  The perimeter samples evaluated
showed no fibers detected above the limits of 0.001 fibers/cc for 3 samples, and 0.002 fibers/cc for one of
the samples.  Similarly, the seven samples were evaluated for asbestos fibers via the ISO 10312 method.
The analytical sensitivity was less than 1 structure per liter for each field sample.  There were no
detections of asbestos structures, fibers, or bundles and no detections of PCM equivalent asbestos
structures or fibers.

3.2  Site Conditions

All manufacturing operations at the site were discontinued in the mid-1980s.  Fifteen buildings were
located on the site.  Nine buildings (numbered 4, 4A, 5, 6, 7, 10, 11,13, and 14) were demolished prior to
the Environmental Site Assessment in 1999.  The remaining buildings were abandoned prior to 1999 and
have since been demolished, including the removal of associated utilities and transformers.

The site is located on a generally level lot of a slightly southerly-sloping hillside.  There are no naturally
occurring surface water features on the site except for a low lying area in the center of the site that tends
to collect stormwater and runoff.  However, based on conversations with municipal staff, a portion of an
unnamed intermittent stream is reportedly culverted beneath the site (location not shown on figures).  The
intermittent stream allegedly surfaces south of the site in the area behind the North Brookfield Fire
Department, where it enters another culvert and flows into Forget-Me-Not Brook.

The site was cleared when the buildings were demolished, but significant vegetation has grown since that
time.  Various types of growth are present on the site at this time.  The edges of the site have larger trees
(>10 inches in diameter) and across the site young trees (1 to 5 inches in diameter) have started to grow.
The eastern side of the site has large amounts of poison ivy and dense vegetation.  Other portions of the
site are fairly clear with low grasses and weeds, such as the central western boundary of the site along
Grove Street.  A small wet area with cattails is located in the central part of the site.

Surficial soils consist of poorly graded sands and silty sands.  Bedrock beneath the site likely consists of
undifferentiated biotite granofels, calc-silicate granofels, and sulfidic schist of the Paxton Formation
according to the Geologic Map of Massachusetts (1983).  Weathered bedrock was encountered at the
bottom of several test pit excavations five and six feet below grade (SEA, 2001), and there are several
bedrock outcrops located across the site.  Weathered bedrock was also encountered at 2.5 to 8 feet
below grade when three bedrock monitoring wells were installed by M&E in 2006 (M&E, 2006).

Due to the presence of bedrock outcrops, there are varied depths and occurrences of overburden
groundwater.  Depth to groundwater in borings installed by SEA varied between four and six feet below
ground surface (bgs) (SEA, 1999) depending on location.  Depth to groundwater in the M&E installed
bedrock wells ranged from 3.5 to 8 feet bgs (M&E, 2006).  Groundwater flow direction has not been
definitively determined; however, it appears that groundwater flows to the south/southeast based on
monitoring wells installed and data from the adjacent Quabaug Rubber site (Marin, 2000).  This inferred
flow direction is consistent with topography and local stream locations.

3.3  Surrounding Receptors

The former Aztec Industries site itself is currently unused with a chain-link fence along its perimeter.
Adjacent properties include residences and commercial/industrial businesses.  Surrounding receptors
may include nearby residents and nearby off-site workers (see also Section 1.0).  The reporting
categories for the site are RCS-1 because of nearby residences and RCGW-2 because the site is not
located within a current or potential drinking water source area.
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Environmental receptors are expected to be few, if any, since the site is located within the downtown
section of North Brookfield and there are currently no identified Areas of Critical Environmental Concern,
wetlands, surface water bodies or known species of concern or threatened or endangered species on the
site.  The BWSC Site Scoring Map is presented as Figure 3.  A site inspection for wetland features should
be conducted prior to finalizing this plan; however, because of the observation of a small wet area with
cattails that may meet the definition of a wetland (See Section 7.0).

3.4  Current Risk

Due to the presence of asbestos fibers in soil, there is a possible risk to human health for receptors near
the site.  The potential risk is attributed to the possibility of asbestos fibers becoming airborne and
becoming inhaled by a person(s) located within the area. The April 2006 perimeter air sampling did not
detect any airborne asbestos fibers under ambient conditions. Further information on perimeter air
sampling is presented in Attachment 4.
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4.0  RAM OBJECTIVE, PLAN, AND SCHEDULE

40.0444(1)(c) the objective(s), specific plan(s) and proposed implementation schedule for the Release
Abatement Measure, including, as appropriate, descriptions, plans and/or sketches of the site, any
proposed structures to be constructed or installed in the project area, and any proposed investigative
and/or remedial installations;

4.1  Objective

The overall objective of the RAM is to reduce the future risk of harm to human health, public welfare,
safety, and the environment by implementing accelerated remedial actions at the site to control exposure
to asbestos-containing debris and asbestos-contaminated soil.  Specifically, the primary objective is to
outline the measures to be implemented, including construction activities, environmental monitoring, and
site control measures.  Asbestos-containing debris and asbestos-contaminated soils are located at the
ground surface and below.  The proposed remedy for the site includes the placement of an engineered
barrier across the site in order to eliminate direct exposure pathways and eliminate the potential for
fugitive emissions (in air) of asbestos fibers from the site.  As discussed in Section 4.2, an engineered
barrier was found to be more feasible than other remedial actions such as excavation and off-site
disposal.

MassDEP’s Draft Asbestos in Soil Policy and Technical Support Document indicates that one option for
demonstrating “No Significant Risk” under the MCP is by demonstrating that exposure pathways have
been eliminated by a cover of paving, a cap, or a building, or cover with 3 feet of clean soil (MassDEP,
2004).  The term cap is not defined in the policy, but generally applies to a cover system of soils and
geosynthetic materials, or liners.  Soil types, geosynthetics materials, and barrier thickness may vary
depending on the reuse of portions of the site, such as locations of buildings and parking areas.
However, the objective of eliminating current and future exposure to asbestos remains the same for any
barrier constructed.

4.2  Proposed Remedy Selection

Based on conversations between the town, the MassDEP, potential site users, and engineering staff, the
approach to applying an engineered barrier, or cap, across the site is favored over other methods, which
include excavation and disposal of all asbestos-contaminated materials.  However, in accordance with the
MCP, a cap of engineered barrier that is constructed as a Release Abatement Measure will not be
considered part of a permanent solution at a disposal site unless and until a MCP Phase III evaluation
demonstrates the lack of a feasible alternative.  Thus, an evaluation similar in scope to a Phase III
evaluation was performed and is provided as Attachment 2.  This evaluation supports the use of an
engineered barrier as the site remedy.

The engineered barrier would be placed to prevent direct exposures to the contaminated soils.  It will be
designed to withstand erosion and proposed site uses to prevent future deterioration.  Typical
components of an engineered barrier include a vegetative cover (or pavement) as a surface layer, a
separation layer to support the surface layer and help to isolate the wastes, a defining layer to demarcate
the waste layer which generally consists of geosynthetic materials, and a containment layer.  In this case,
the containment layer would include a sub-base to cover the waste and provide a smooth surface on
which to place the defining layer.

In addition to the engineered barrier proposed, long term monitoring and measures to ensure appropriate
future site uses are required.  Preventive measures used to ensure long-term effectiveness of the remedy
include the application of Activity and Use Limitations (AULs).  An AUL is required for this site because
the waste will be left in place under the cap.  The AUL would restrict future site activities such as
excavation that could result in cap damage or potential exposures, if not done under supervision of an
LSP.
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4.3  Site Control Measures

The following site control measures will be implemented during the site activities in order to protect
workers and public health:

• Work sequencing and traffic control
• Equipment decontamination
• Personal air monitoring
• Perimeter air monitoring
• Dust control measures (such as water spray and other dust suppressing materials)

The sequence of work will be controlled to limit the potential for dust creation and contact with
contaminated soils.  For instance, the site access and storage area will be capped first so that all traffic
entering and exiting the site will travel on clean fill.  A traffic detail is recommended to assist with large
volumes of truck traffic delivering fill to the site.

In accordance with applicable specifications, equipment (and personnel) will be required to undergo
decontamination measures when contact with asbestos-containing materials is possible.  At a minimum,
vehicles and equipment contacting contaminated soils will undergo a high-pressure water spray wash
prior to leaving the site.  Wash fluids and solids will be contained, treated, and disposed in accordance
with disposal requirements.

Personal air monitoring will be conducted to verify that the appropriate level of personal protective
equipment (PPE) has been selected.  Perimeter air monitoring will be conducted to determine whether
site activities are generating an unacceptable level of fugitive asbestos emissions.  The asbestos-
contaminated soils will be kept wet during all activities where there is the potential for generation of dust.
Other materials, such as foaming agents, may be used as needed.

The approach to personal and perimeter air monitoring to be conducted is discussed in Section 6.0,
Environmental Monitoring.

4.4  Site Preparation

The site was cleared when the buildings were demolished, but significant vegetation has grown since that
time.  Various types of growth are present on the site at this time including low grasses and weeds, young
trees (1 to 5 inches in diameter), and larger trees (>10 inches in diameter) along the edges of the site.  A
small wet area with cattails is located in the central part of the site.  In preparation for placement of the
cap, clearing will be performed in order to remove the existing vegetation and the site will be re-graded as
needed to provide a relatively flat surface for cap placement.  Clearing will be conducted in a manner that
minimizes the creation of dust, including water spray for dust control. For instance, all trees will be cut at
the base for removal.  Grubbing roots will be avoided so soil/asbestos does not get removed with the
roots.  To control the potential for off-site erosion, a sediment containment system is proposed along the
site perimeter.

4.5 Remedy Implementation

Following the site preparation activities, an engineered barrier will be constructed across the site as
follows:

• placement of a grading material to cover/isolate existing soils and provide a foundation for the
geotextile layer.

• placement of a geotextile layer as a defining layer and to provide isolation of the wastes while
allowing drainage.

• placement of a vegetative layer including topsoil.
• seeding and planting.



Proposed Draft RAM Plan Page 8
Former Aztec Industries

In addition, other materials will be installed for development purposes that will act as the defining/isolation
layer.  These include pavement for driveways and parking, concrete slabs for buildings, and concrete
slabs for sidewalks.  Note that the final reuse plans have not been completed, thus the exact types,
quantities, and locations of the components have yet to be developed.

The proposed engineered barrier may consist of the following:

Proposed component Description Possible alternative for
development purposes

Vegetative support layer (and
topsoil)

Approximately 12 to 18 inches Pavement/concrete
slab/sidewalk

Geotextile/Defining Layer Heavy duty material to prevent future
excavation, withstand erosion and frost
heaving, and allow drainage

Pavement/concrete
slab/sidewalk

Grading/Isolation Layer Approximately 6 to 12 inches to
provide a compact, smooth surface on
which to place the defining layer and
isolate contaminated soils.

Dense sub-base material to
support traffic loads and
building slabs/foundations

4.6 Changes to Remedy Implementation

Depending on the City of North Brookfield’s plans (or other stakeholder) for redevelopment of the site, the
remedy may include the construction of building foundations, slabs, and pavement over portions of the
site as discussed above.  This will not change the overall approach to remediation since a building or
pavement would also provide an adequate barrier to the asbestos-contaminated soils.  Utilities should
also be considered and provisions made to allow easy access for future repair or installation.  Concrete
trenches are one approach to place utilities and isolate them from the surrounding contaminated soils.

4.7  Schedule

A schedule will be included in the final version of this RAM plan which will be submitted by the Licensed
Site Professional responsible for overseeing the site remediation.
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5.0  MANAGEMENT OF REMEDIATION WASTE

40.0444(1)(d) a statement as to whether Remediation Waste, Remedial Wastewater and/or Remedial
Additives will be excavated, collected, stored, treated, discharged, applied, reused, or  otherwise
managed at the site;

40.0444(1)(h) the certification required at 310 CMR 40.0442(4), if greater than 1500 cubic yards of
Remediation Wastes are to be generated and managed at the disposal site; and

Remediation wastes that are anticipated include soil containing asbestos, personal protective equipment
(PPE), and decontamination fluids and/or filter material.

Soil containing asbestos will be capped in place as part of the proposed RAM.  Details are provided in
Section 4.0.

PPE generated during the remedial activities will be stored on site in secure locations and in secure
containers (such as plastic lined drums).  PPE will be removed from the site using licensed haulers for
disposal at licensed facilities.  The proposed technical specification for handling PPE is included in
Attachment 3.

Decontamination fluids and materials are anticipated to be accumulated due to decontamination of
equipment used in site grading and cap construction.  Decontamination fluids will be discharged back to
the existing ground surface in a controlled manner, or otherwise collected in leak proof containers for off-
site disposal.  Discharge to the ground would require erosion controls to limit the disturbance to the
ground surface and filtering to prevent an uncontrolled release of asbestos fibers across the ground
surface.
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6.0  ENVIRONMENTAL MONITORING

40.0444(1)(e) where appropriate, a proposed environmental monitoring plan, for implementation during
and/or after the Release Abatement Measure;

Perimeter air monitoring will be conducted on all four sides of the work area during all site activities where
there is a potential for dust to be generated during the RAM.  At a minimum, the perimeter air monitoring
will be conducted in accordance with the Best Management Practices (BMPs) outlined in MassDEP’s
Draft Asbestos in Soil Policy and Technical Support Document.  The draft BMPs specify that a minimum
of 8 air monitoring samples per 8-hour shift be analyzed on-site using phase contrast microscopy (PCM)
in order to obtain real-time air data.  Additionally, 10% of the samples would be analyzed using
transmission electron microscopy (TEM) in order to verify the PCM results.  The draft BMPs specify an
action level of 0.01 fibers/cc (MassDEP, 2004).

In addition, on-site workers will be outfitted with personal air sampling pumps.  A licensed asbestos
subcontractor will perform the perimeter air monitoring, provide the personal air sampling pumps, and
coordinate analysis of the air monitoring samples.

The proposed technical specification for air monitoring is included in Attachment 3.

In April 2006, M&E performed perimeter air sampling for PCM fiber count (NIOSH 7400) and asbestos
analysis of air samplings using  Direct Transfer Transmission Electron Microscopy TEM (ISO 10312).
Four sample locations were selected such that one location was upwind corner of the site and 3 were
downwind, based on the general wind direction. Seven samples evaluated for PCM including the four
perimeter samples, two field blank samples, and one laboratory blank.  The perimeter samples evaluated
showed no fibers detected above the limits of 0.001 fibers/cc for 3 samples, and 0.002 fibers/cc for one of
the samples.  Similarly, the seven samples were evaluated for asbestos fibers via the ISO 10312 method.
The analytical sensitivity was less than 1 structure per liter for each field sample.  There were no
detections of asbestos structures, fibers, or bundles and no detections of PCM equivalent asbestos
structures or fibers.
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7.0  PERMITTING

40.0444(1)(f) a listing of federal, state and/or local permits likely to be needed to conduct the Release
Abatement Measure;

The Commonwealth of Massachusetts requires notifications for projects that involve the disturbance of
asbestos.  In accordance with 310 CMR 7.15, a notification to the Bureau of Waste Prevention is required
prior to work starting.  This notification satisfies the requirements of the Division of Occupational Services
and the US EPA for asbestos handling.  If the draft Asbestos in Soil policy becomes final, the MCP
requirements may fulfill all of the reporting requirements, thus this RAM plan (once finalized and
submitted by an LSP) would serve as notification (MassDEP, 2004).

Since the proposed cap will result in the disturbance of greater than one acre, the project will need to
obtain a National Pollutant Discharge Elimination System (NPDES) Construction General Permit for
Stormwater Discharges from Construction Sites.  To be eligible for the NPDES Construction General
Permit, a Notice of Intent must be filed with the U.S. EPA and a Stormwater Pollution Prevention Plan
must be prepared and implemented on the construction site.  If dewatering is necessary during cap
installation, the Construction General Permit also authorizes certain non-stormwater discharges, such as
clean construction groundwater dewatering.  However, if the groundwater is contaminated, the project will
likely need a NPDES Remediation General Permit due to the possibility of water being contaminated with
asbestos.

In addition, certain local permits, such as a building permit, may be required depending on the elements
contained within the final plans for redeveloping the site.

A preliminary review of information has indicated that there are no Estimated Habitats of Rare Wildlife or
Priority Habitats of Rare Species, nor is the project site within an Area of Critical Environmental Concern
(ACEC).  Review of MassGIS state historic layers also indicates no known cultural resources within the
project vicinity, and the site is not within a mapped FEMA floodplain.  It is anticipated that no MEPA
thresholds (i.e. mandatory Environmental Notification Form or Environmental Impact Report) would be
exceeded, although consideration should be given to the amount of pavement proposed during the final
design.  If five or more acres of impervious surface is created, then an ENF would be required [301 CMR
11.03(1)(b)2].

A preliminary review of existing site conditions has revealed the presence of wetland vegetation species
associated with at least one depression within the parcel (near the center of the site).  Since the proposed
remedial action (i.e. a cap) would result in the filling and re-grading of the entire site, any existing wetland
areas would be lost.  Thus, formal wetland delineation should be conducted prior to final design to
determine the type and extent of wetland resources present on-site, so that any necessary
replication/mitigation can be incorporated into the design.  The vegetated area is “isolated” and thus may
not qualify for protection as a “bordering vegetated wetland”.  However, the area may be large enough to
meet the definition of Isolated Land Subject to Flooding, i.e. an area which at least once a year confines
standing water to a volume of at least ¼ acre feet and to an average depth of at least six inches.

Should jurisdictional wetlands be present on-site, it will be necessary to file a Notice of Intent with the
local conservation commission and MassDEP to permit their alteration.  In order to be approved by the
conservation commission, an applicant generally must demonstrate compliance with performance
standards, such as the project shall not result in “flood damage due to filling which causes lateral
displacement of water that would otherwise be confined within said area”.  However, the regulations (310
CMR 10.00) for implementing the Wetlands Protection Act do have provisions for certain “limited projects”
where the conservation commissions can allow some impacts at their discretion.  These limited projects
include activities such as “closure of landfills when undertaken to comply with the requirements of 310
CMR 19.00” [310 CMR 10.53(3)(p)] and “Assessment, monitoring, containment, mitigation, and
remediation of, or other response to, a release or threat of release of oil and/or hazardous material in
accordance with the provisions of 310 CMR 40.00” [310 CMR 10.53(3) (q)].
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In such circumstances, the extent of mitigation required is at the discretion of the conservation
commission.  The wetland resources present on-site are assumed at this time to be “isolated” and
therefore not subject to additional state or federal regulation under the Clean Water Act.  This assumption
should be verified as part of the recommended wetland determination.

8.0  LICENSED SITE PROFESSIONAL SEAL AND SIGNATURE

40.0444(1)(g) the seal and signature of the Licensed Site Professional who prepared the Release
Abatement Measure Plan;

This draft version is being prepared for planning purposes only.  A Licensed Site Professional has not yet
been assigned to this site, thus this version was not prepared as a final version for submitting to the
MassDEP.

9.0  ADDITIONAL INFORMATION REQUIRED BY MADEP

40.0444(1)(i) any other information that the Department, during its review and evaluation of the Release
Abatement Measure Plan, determines to be necessary to complete said plan, in view of site specific
circumstances and conditions.

None anticipated.
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11.0  LIMITATIONS

To be determined.
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Attachment to Draft RAM Plan
Former Aztec Property

EVALUATION OF REMEDIAL ALTERNATIVES

In accordance with the MCP, an identification and evaluation of remedial action alternatives shall be
undertaken for all disposal sites where a Phase III evaluation is required.  In addition, a cap or engineered
barrier, as defined in 310 CMR 40.0996(4), that is constructed as a Release Abatement Measure (RAM)
will not be considered part of a Permanent Solution at a disposal site, unless and until a Phase III
performed pursuant to the provisions of 310 CMR 40.0850 demonstrates the lack of a feasible alternative.
The overall objective of the RAM is to reduce the future risk of harm to human health, public welfare,
safety, and the environment by implementing accelerated remedial actions at the site to control exposure
to asbestos-containing debris and asbestos-contaminated soil.  The evaluation presented below is
provided to address the requirements that demonstrate an engineered cap at the site is the most feasible
option.  The general approach to this demonstration is to provide a screening of potential alternatives and
then to provide a detailed evaluation of the most likely feasible alternatives for remediating asbestos-
containing soil at the former Aztec site.

Initial Screening of Remedial Alternatives

The screening of remedial alternatives entails the selection of those activities most likely to be feasible to
achieve a permanent or temporary solution (as defined by the MCP) at the site; those that are compatible
for the quantities, concentrations and types of contaminants; and those for which expertise and/or
technology exists to implement them.  The following response actions were considered for screening: no
action, institutional controls, containment, removal, and treatment (on-site).

A brief description of each alternative is provided as follows:

No Action:  The No Action response action is not considered remediation and is generally
discussed as a basis for other actions.  This action does not reduce contaminant concentrations
or reduce risks and was therefore screened out from further evaluation.

Institutional Action: The Institutional Action option is not considered remediation, since it does
not reduce contaminant concentration, but rather restricts site uses and access in order to control
risks.  It is generally used to supplement other actions.  Institutional actions, in the form of Activity
and Use Limitations (AULs) may be required as part of the selected remedy to control future site
use and protect existing remedy features.

Containment: This response action entails covering the area of concern with native soil or a
barrier system (engineered barrier).  This alternative was retained for further evaluation as the
placement of an engineered barrier across the site would  be effective in eliminating direct
exposure pathways and the potential for fugitive emissions (in air) of asbestos fibers from the site.

Removal: Removal processes involve the physical removal of contaminated soils for off-site
disposal or recycling.  Disposal options are available for the asbestos contaminated soil, and may
be cost effective for small volumes of materials.  Removal is also likely one of only 2 potential
alternatives.  Therefore, excavation and off-site disposal was retained for detailed evaluation.
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In-situ Treatment:  In-situ treatment is a process where contaminants are reduced without
removing materials (soil) from the ground.  Vitrification is a commercially available in-situ
treatment for asbestos-containing soils.  This alternative involves electrically melting soil by
heating to temperatures between 1500 and 2000 oC.   Vitrification transforms site soils and
asbestos fibers to a glass-like rock, which renders the asbestos immobile.  This end product
severely limits the reuse potential of site.  High capital costs are associated with in-situ vitrification
($100 to $400 per ton).  In addition, this alternative would be difficult to implement as the site is in
a mixed residential and commercial neighborhood.   This alternative was not retained for detailed
evaluation.

The remedial alternatives that were retained for further evaluation are: Containment (engineered barrier)
and Removal (excavation and off-site disposal).  The associated technologies have been evaluated with
the criteria listed below.

Identification of Detailed Evaluation Criteria

Each potentially feasible alternative must be evaluated by criteria specified in the MCP.  This section
describes each of the alternatives in further detail and presents an evaluation of these alternatives in
relation to the applicable criteria. The evaluation criteria are summarized as follows:

Effectiveness.  Effectiveness is a measure of the degree to which each alternative is capable of
removing or destroying constituents of concern from site media, and/or preventing exposures to
the constituents, such that a condition of No Significant Risk is attained.  Alternatives that reuse,
recycle, detoxify, or destroy constituents on site are considered to be preferable to alternatives
that result in movement of impacted material to an off-site location (MCP 40.0191(3)).  Similarly,
recycling, reuse or destruction is judged more effective than disposal.

Reliability.  Reliability is a measure of the likelihood that an alternative will be successful in
attaining remedial action objectives.  Alternatives that use proven technologies and result in
removal or destruction of constituents are favored over those that rely on less proven
technologies, or on containment methods that require long-term maintenance.  The reliability of
any solution may be affected by recovery rate and potential recontamination of the remediated
area from surrounding soils or untreated areas.

Implementability.  Factors that affect the implementability of an alternative include technical
complexity; the degree to which the alternative is compatible with other ongoing site activities;
monitoring and access requirements and limitations; availability of personnel, equipment, and
materials; availability of off-site treatment/disposal facilities; and likelihood of obtaining any
approvals, licenses or permits that may be required. The implementation of any remedial activity
may be complicated by the presence of subsurface utilities.

Cost.  Estimates of capital cost and operation and maintenance (O&M) annual costs (if
appropriate) for each alternative are considered.  In addition, the O&M period and the net present
value of the annual O&M cost over the O&M period are included as costs.

Risks.  The evaluation of risks for an alternative includes risks that may be present during
implementation, ongoing remediation, and post-remediation phases.  Risks to the general public,
site workers, and natural resources are considered.  Alternatives that involve invasive activities
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such as excavation, or treatment options that result in emissions or discharges, pose more risk
during implementation and remediation than would a natural attenuation or containment-type
alternative, but the post-remediation risks are greater for the latter alternatives since more
constituents are left on site.  Intrusive activities have an increased risk due to the presence of
utilities, buildings, and public ways.

Benefits.  Potential benefits of a remedial action alternative include the benefits of restoring
natural resources and restoring a property to productive uses. The site is in a mixed
residential/commercial neighborhood and there is significant value in site restoration.

Timeliness.  Timeliness is evaluated by estimating the length of time it takes each alternative to
achieve a level of No Significant Risk. Timeliness is important for the site, however, there is no
known imminent hazard posed by the site conditions that requires immediate attention.

Non-Pecuniary Interests (Aesthetics).  This criterion considers impacts of the remedial
alternative on the aesthetic and historical values of a property and its vicinity, although there are
no identified historical features and site remediation is not likely to improve aesthetics, regardless
of the remedial alternative selected.

Detailed Evaluation of Soil Remediation Alternatives

The site is comprised of 9 parcels with a combined area of approximately 5.9 acres.  Weathered bedrock
was encountered at the bottom of several test pit excavations five and six feet below grade (SEA, 2001),
and there are several bedrock outcrops located across the site.  Asbestos-containing debris and
asbestos-contaminated soils are located at the ground surface and in the subsurface.  Two remediation
alternatives are developed and evaluated for soil.  The alternatives include excavation and off-site
disposal and construction of an engineered barrier.

Alternative 1: Excavation and off-site disposal.

This alternative involves excavation and transportation of soil for off-site disposal.   Asbestos was
detected in soil samples collected from both the ground surface and subsurface soils.  For the
purpose of this evaluation, excavation depth is anticipated to be four feet across the entire site,
with an estimated volume of 38,000 cubic yards.

The removal, transportation, and disposal of contaminated soils can be accomplished with
standard construction equipment.  Soil would be excavated and placed into vehicles for disposal.
Worker safety precautions will be required due to the likely presence of air-borne contaminants.
Similarly, a perimeter air monitoring program and controls are recommended to protect nearby
residents and to determine whether site activities are generating an unacceptable level of fugitive
asbestos emissions.  The asbestos-contaminated soils will be kept wet during all activities where
there is the potential for generation of dust. Other materials, such as foaming agents, may be
used as needed.  Upon excavation, clean backfill will be placed back into the excavations and the
areas restored with topsoil or other suitable material.

The excavation alternative is evaluated against the MCP criteria in the table attached.
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Alternative 2: Engineered barrier

This alternative involves covering the site with an engineered barrier (cap) in order to eliminate
the risks associated with direct exposure to contaminated soil and eliminate off-site migration of
asbestos fibers as dust.  Containment, or capping, is often used instead of off-site transportation
and disposal activities that can be disruptive and costly.

In preparation for placement of the cap, clearing will be performed in order to remove the existing
vegetation and the site will be re-graded as needed to provide a relatively flat surface for cap
placement. Clearing will be conducted in a manner that limits the creation of dust. For instance,
all trees will be cut at the base for removal. Grubbing roots will be avoided so soil/asbestos does
not get removed with the roots.  Following the site preparation activities, an engineered barrier
will be constructed across the site (approximately 5.9 acres) as follows:

Å placement of dense grading material

Å placement of a geotextile material

Å  placement of a cover soil

Å seeding and growth of a vegetative cover (top soil)

Similar to the excavation alternative, worker safety precautions, perimeter air monitoring, and
dust prevention measures will be required due to the likely presence of air-borne contaminants.

The engineered barrier alternative is evaluated against the MCP criteria in the table attached.
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Summary Table
Evaluation of Remedial Alternatives

Former Aztec Property

Evaluation Criteria Excavation and Disposal Engineered Barrier

Effectiveness Excavation and off-site disposal is an
effective method to remove contamination
in this area.  A permanent solution is likely
if properly implemented.

Contaminant mass is not reduced and
contaminant materials are not treated;
however, a permanent solution is possible
as an engineered barrier would reduce
direct exposure and inhalation risks
associated with the site.

Reliability Excavation is a reliable process for
removing contamination and reducing
long-term risks to the environment upon
completion.  Short-term risks of exposure
due to excavation  of a high volume of
asbestos-containing soil and the quantity
of trucks needed to transport the soil
(possibly up to 1,900 truck loads)

The reliability and adequacy of capping
would be considered high as long as
regular inspections (annual) and
maintenance of the cap are conducted.

Implementability The excavation alternative is simple to
perform; however, the potential for
generation of airborne asbestos presents
risks to construction workers and nearby
residents during the short-term.

This alternative is fairly common and
relatively easy to implement, involving the
placement of grading material, separation
material, and vegetative cover onto the
existing surface of the site.

Cost Capital costs for this alternative are
high.  Primary components of capital
costs would include excavation of
approximately 4 feet from 5 acres,
transport, disposal, and backfilling with
suitable material.

No O&M costs are anticipated for this
alternative.

The capital costs for this alternative would
be significantly less than for excavation and
off-site disposal.  Components of the capital
cost would include clearing/grading, cap
construction, site drainage improvements,
and an AUL.

O&M costs include mowing the property,
performing an annual inspection, and other
anticipated maintenance.

Capital Cost = $5 to $6 million

O&M Cost =    None

Capital Cost = $600,000 to $800,000

O&M Cost = $1,000 to $2,000 per year
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Evaluation Criteria Excavation and Disposal Engineered Barrier

Risks This alternative poses potential risks to site
workers during excavation from inhalation
of uncontrolled airborne asbestos and/or
dermal exposure to contaminated soils.
These risks can be mitigated by appropriate
engineering measures and monitoring.
Contaminant exposure would likely be
greater than for capping, as excavation is a
more invasive alternative.

Long-term risks are eliminated if properly
implemented.

This alternative poses potential risks to site
workers during site work from inhalation of
airborne asbestos and/or dermal exposure
to contaminated soil.  These risks can be
mitigated by appropriate engineering
measures and monitoring.

Long-term risks are low if properly
implemented; however, contamination will
remain beneath the site.  Long-term risks
can be controlled using institutional
controls, such as an AUL.

Benefits Excavation provides the potential benefits
of permanent removal of contaminant
mass.

Productive reuse of the site would be
greatly improved.  The site is in a mixed
residential/commercial neighborhood and
there is significant value in site restoration.

An engineered barrier provides the potential
benefits of reduction of risk due to exposure
to asbestos in a short time period with a
cost effective alternative.

Productive reuse of the site would be
greatly improved.  The site is in a mixed
residential/commercial neighborhood and
there is significant value in site restoration.

Timeliness Excavation can remove contamination in a
short period of time (months).

The objectives to prevent direct contact
exposures to contaminated soils will be met
with the construction of a cap in a short
period of time (months).

Non-Pecuniary
Interests

Short-term impact to aesthetic value of the
area would result from use of heavy
equipment and tree clearing needed to
access contaminated soil.

Short-term impact to aesthetic value of the
area would result from use of heavy
equipment and tree clearing needed to
access contaminated soil.
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Feasibility of Achieving or Approaching Background

Because the goal of the Release Abatement Measure is to obtain a Class A Response Action Outcome

for the site, an evaluation of the feasibility of achieving or attaining background is required in accordance

with 310 CMR 40.1020.  The background feasibility evaluation must be submitted with the Response

Action Outcome submittal that would be prepared and submitted to MassDEP upon completion of the

RAM.

It is considered likely that the background concentration of asbestos fibers in soil for the site, in the

absence of the releases that took place during Aztec Industries’ operations, would be essentially zero (not

detected).  To achieve or approach background concentrations of asbestos in soil for the site, the only

remedial option available is complete excavation and off-site disposal.  An engineered barrier would leave

the contaminants in place, as would an in-situ alternative such as vitrification.  Vitrification was eliminated

from consideration during the initial screening because its cost is likely to be higher than the cost for

excavation and off-site disposal, and it would be difficult to implement and would limit the reuse potential

of the site.

The MCP at 40.0860(7)(a) states that the benefits, when performing a Permanent Solution, of reducing

the concentrations of oil and hazardous material in the environment at the disposal site to levels which

achieve or approach background shall justify the related costs, unless (among other factors) the

incremental cost of conducting the remedial action alternative is substantial and disproportionate to the

incremental benefit of risk reduction, environmental restoration, and monetary and non-pecuniary values.

As noted in the Alternatives Evaluation Summary Table, the planning level cost estimate for off-site

excavation and disposal is $5 million to $6 million, while the estimated planning level capital cost for an

engineered barrier is almost a factor of ten lower ($600,000 to $800,000).  The long-term operation and

maintenance cost for an engineered barrier is not expected to be significant (on the order of $2,000 per

year).  The incremental cost of removing all asbestos-contaminated soil is substantial, and there is little

incremental benefit since exposures can be controlled effectively with an engineered barrier.  In addition,

the short-term risks of exposure during excavation and off-site disposal are greater than for constructing a

cap because of the very large volumes of soil that would need to be excavated and trucked from the site.

It is therefore concluded that it is infeasible to achieve or approach background concentrations of

asbestos in soil for the site.
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Selection of Remedial Alternative

According to Section 40.0859 of the MCP, remedial action alternatives are selected based on the detailed

evaluation criteria, with consideration of whether the alternative is a permanent solution, and the degree

to which the alternative reduces concentrations of contaminants.

Of the two alternatives evaluated, the engineered barrier is favored.  The proposed barrier would

eliminate direct exposure pathways to the asbestos, thus reducing future risk of harm to human health,

safety, public welfare, and the environment.  Although excavation may be more effective by removing the

contamination from the site, constructing an engineered barrier is preferred when evaluating on cost and

implementability.  The excavation alternative, which would include removal, disposal, dust control and

monitoring, and backfill with clean material, would cost in excess of one million dollars ($1 million) per foot

of excavation.  It is likely that the average depth of excavation would reach four feet.  In addition, the

volume of soil would likely require up to 2,000 trucks loads to remove.  Lastly, due to the widespread

contamination of asbestos in the ground surface soil and the invasive nature of excavation, there would

be a much greater potential for generating airborne asbestos risks to construction workers and nearby

residents during such a massive excavation.

The construction of a cap can be accomplished with limited risk to the surrounding environment if properly

implemented.  The cap can be designed to meet the reuse objectives, and it is the least costly of the

effective remedial alternatives.
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List of  Draft Technical Specifications

01120 Health and Safety

01130 Perimeter Air Monitoring and Emissions Control

01575 Temporary Erosion and Sedimentation Control

02200 Site Preparation

02315 Excavation and Grading

02316 Fill and Backfill

02625 Geotextiles

02921 Topsoil and Seeding

 SECTION 01120



 HEALTH AND SAFETY

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Protection of personnel working on the site and persons in the vicinity of the site from
exposure to on-site contaminants generated or released as a result of the Contractor's
work on site.

B. Contractor's requirements for preparing, submitting, and implementing a site-specific
health and safety plan (HASP) to protect personnel working on the site and persons in
the vicinity of the site from exposure to on-site contaminants generated or released as a
result of the Contractor's work on site.

1.02 RELATED SECTIONS

A.  Release Abatement Measure Plan ï Former Aztec Site

B. Section 01130 - Perimeter Air Monitoring and Emissions Control

C. Section 02200 ï Site Preparation

D. Section 02315 ï Excavation and Grading

1.03 REFERENCES

Contractor shall reference the following items or the most updated versions as
appropriate:

A. Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities:
NIOSH, 85-115.

B. Code of Federal Regulations (CFR) Title 29: Labor: U.S. Occupational Safety and
Health Administration (OSHA), including, but not limited to the following:

1. 29 CFR 1904 - Recording and Reporting Occupational Injuries and Illnesses

• With special attention to 29 CFR 1910.120 Hazardous Waste
Operations and Emergency Response and 29 CFR 1910.1001
Asbestos

2. 29 CFR 1910 - Occupational Safety and Health Standards

3. 29 CFR 1926 - Safety and Health Regulations for Construction.

• With special attention to 29 CFR 1926.65 Hazardous Waste
Operations and Emergency Response and 29 CFR 1926.1011
Asbestos

C. CFR Title 49: Transportation, including, but not limited to the following:

1. 49 CFR 172 - Hazardous Materials Table, Special Provisions, Hazardous Materials
Communications, Emergency Response Information, and Training Requirements

D. USEPA Standard Operating Safety Guides:  November 1984.

E. ACGIH Threshold Limit Values and Biological Exposure Indices, 2003.

F. American National Standards Institute (ANSI) Z358.1 (1990) Emergency Eyewash and
Shower Equipment

G. Commonwealth of Massachusetts Department of Labor and Workforce Development
(MADLWD) 453 CMR 6.00 - The Removal, Containment or Encapsulation of Asbestos



H. Commonwealth of Massachusetts Department of Environmental Protection 310 CMR
7.00 Air Pollution Control Regulations

1.04 PERFORMANCE REQUIREMENTS

A. OSHA Standards 29 CFR 1910, Section 120 (b) and 29 CFR 1926, Section 65 (b)
require employers to develop and implement a written Health and Safety Program
(HASP) for employees involved in hazardous waste operations.  The site-specific
program requirements of the OSHA Standards shall be integrated into one site-specific
document, the HASP.  The HASP shall interface with the employer's overall Health and
Safety Program.  Any portions of the overall Health and Safety Program that are
referenced in the HASP shall be included as appendices to the HASP.

B. Comply with applicable laws and regulations of any public body having jurisdiction for
safety of persons or property.  Requirements delineated in this section are in addition to
or an amplification of procedures and requirements of the referenced regulations and
documents.

C. Initiate, maintain, and supervise safety precautions and programs in connection with the
Work.  Take necessary precautions for safety of employees and other persons and
organization that may be affected by the Work.  Implement and enforce health and
safety requirements and take necessary precautions and provide protection for the
following:

1. Personnel working on or visiting site, irrespective of employer, including
subcontractors hired by the Contractor.

2. Work and materials or equipment to be incorporated in work areas on site or off
site.

3. Public potentially exposed to job related operations or potential release of toxic or
hazardous materials.

D. Prior to construction initiation and at regular intervals during conduct of the Work, the
Contractor shall conduct a safety meeting to discuss training on hazard recognition,
response to emergencies, explanation of site activities, obtainment of safety supplies,
identification of safety personnel, decontamination procedures, level of personal
protection equipment (PPE) required, air monitoring activities, and any other topic
relevant to the safety of workers at the site.

E. A portion of the plan must be dedicated to worker safety related to asbestos handling.
This portion and related safety requirements must be prepared by a certified industrial
hygienist.

1.05 SUBMITTALS

A. Site-specific HASP; to be prepared by the Contractor.

1.  The HASP shall include all required records and certifications specified herein.

2. The HASP shall be signed by all Contractor personnel and its subcontractors prior
to working at the site.

3. No on-site work will commence until the Contractor has submitted and the
Engineer has reviewed  the HASP

4. Submittal of Contractor's HASP shall neither impose on Engineer responsibility for
adequacy of HASP nor relieve Contractor from full responsibility thereof.

B. Submit personnel exposure monitoring/sampling results, ambient air
monitoring/sampling results, and site control logs to Engineer.

C. Submit accident/incident reports and other reporting documentation required by law to



the Engineer within 24 hours of accident.

1.06 SITE INFORMATION

A. A summary of site contamination is presented in the Release Abatement Measure Plan.

B. The responsibility of development, implementation, and enforcement of the HASP lies
with the Contractor and their health and safety personnel.

C.  Asbestos

1.  Former manufacturing activities at the site have resulted in extensive
contamination of the site with asbestos. Asbestos-containing debris and asbestos-
contaminated soils are located at the ground surface and in the subsurface.

PART 2  PRODUCTS

2.01 GENERAL

A. Site-specific HASP

1.  The HASP shall be prepared covering on-site work to be performed by the
Contractor and all subcontractors.  The Site Health and Safety Officer shall be
responsible for the development, implementation and oversight of the HASP.  The
HASP shall establish, in detail, the protocols necessary for the anticipation,
recognition, evaluation, and control of hazards associated with each task
performed.  The HASP shall address site-specific health and safety requirements
and procedures based upon site-specific conditions.  The level of detail provided in
the HASP shall be tailored to the type of work, complexity of operations to be
performed, and hazards anticipated.  Details about some activities may not be
available when the initial HASP is prepared and submitted.  Therefore, the HASP
shall address, in as much detail as possible, anticipated tasks, their related
hazards and anticipated control measures.

2.  The Contractor is responsible for adequacy of HASP preparation, implementation,
and enforcement.  The HASP shall be reviewed and approved by a Certified
Industrial Hygienist (CIH).

 3. At a minimum, the HASP shall address the following:
a.  Site description and history.
b. Contractor organization chart and responsibilities.
c. Project activities and work plan.
d. Hazard evaluation.
e. Hazard analysis.
f. Safety responsibilities.
g. Methods to monitor entry and exit from the work site.
h. A Site Control Program including work zones with drawings identifying work

zone boundaries.
i. Personnel training program and evidence.
j. Medical monitoring program and evidence.
k. Air monitoring.
l. Personal protection, clothing and equipment.
m. Personnel and equipment decontamination procedures.
n. Emergency Response Plan, equipment, and emergency reporting

procedures.
o. Certification of completed training and acquired experience meeting the

requirements of 29 CFR 1910.120 for all employees designated to engage
in on-site activities subject to 29 CFR 1910.

p. Resumes of the Contractor's Project Manager, Field Supervisor, Health and
Safety Officer (HSO).



q. Standard Operating Procedures.
r. Method to inform Contractors and Subcontractors
s. Confined space entry.
t. Spill Containment Program.

B. At least one copy of each item listed in this section shall be present at the site at all
times.

PART 3  EXECUTION

3.01 ORGANIZATIONAL RESPONSIBILITIES

A. A Key Personnel and Organizational Chart indicating lines of authority, responsibility,
and communication shall be presented in the HASP. The Contractor must provide an
organization chart and resumes of the Contractor's key personnel involved in all phases
of the Former Aztec Industries Site construction activities. This chart must include, but
is not limited to, Senior Level Management, Project Manager, Health and Safety
Manager, Health and Safety Officer, Field Supervisor, and Foreman Personnel.
Resumes are required for the Project Manager, Health and Safety Manager, Field
Supervisor, and Health & Safety Officer.

B. Site Health and Safety Officer (HSO). The Contractor must identify and assign an HSO
for the project. That individual must be responsible to the Contractor and have the
authority and knowledge necessary to implement the site HASP and verify compliance
with applicable safety and health requirements.

1. The HSO shall have the following responsibilities and authority to perform the
following functions:
a. Be present during site operations.
b. Have the authority to enforce the HASP and stop operations if personnel

safety and health may be jeopardized.
c. Evaluate health monitoring data and make necessary field decisions

regarding safety and health.
d. Initiate evacuation of the site if necessary.
e. The HSO will be the person responsible for causing an appropriate response

to be undertaken during an emergency incident.
f. Consult with and coordinate any modifications to the HASP with the Health

and Safety Manager, the Site Superintendent, and the Engineer.
g. Serve as a member of the Contractor's quality control staff on matters relating

to safety and health.
h. Conduct accident investigations and prepare accident reports.
i. In coordination with site management and the Health and Safety Manager,

recommend corrective actions for identified deficiencies and oversee the
corrective actions.

2. The HSO shall meet the following minimum qualifications:
a. HSO shall possess a sound working knowledge of Massachusetts and

Federal occupational safety and health regulations and shall have formal
educational training in occupational safety and health. Documentation shall be
provided that the HSO has completed the 40-hour OSHA Training Course, the
8-hour OSHA Supervisor Training Course and meets the field experience
requirements.

b. Have documented experience that the HSO has worked on two (2) projects
similar in nature to this one.

3.02 RISK ANALYSIS

A. The HASP shall include a health and safety hazard/risk analysis for each site task and
operation to be performed.  The hazard/risk analysis shall provide information
necessary for determining health and safety procedures, equipment, and training to



protect on-site personnel, the environment, and the public.  Available site information
shall be reviewed when preparing the "Hazard/Risk Analysis" section of the HASP.  The
following elements, at a minimum, shall be addressed.

1. Site tasks and operations.
2. Safety and chemical hazards.
3. Action levels and required actions (engineering controls, changes in PPE, etc.)

3.03 MEANS TO CONTROL EMPLOYEE EXPOSURE

A. Engineering and Work Practice Controls. The Contractor shall specify and implement
engineering and work practice controls to minimize exposure of personnel working on
the site to contaminants generated or released as a result of work on the site.

B. Employee Air Monitoring Program. The Contractor shall establish and implement an
employee air monitoring program in accordance with 29 CFR 1910.120(h) and
MADLWD regulations to identify areas of elevated airborne contaminant concentrations
and to determine the level of the concentrations relative to background. The contractor
shall provide the personnel, instruments, and materials necessary to perform such air
monitoring and identify the individual responsible for administering the program. The
program shall be included in the HASP. The Employee Air Monitoring Program shall be
separate from, and in addition to, the Perimeter Air Monitoring and Emissions Plan
specified in Specification 01130 - Perimeter Air Monitoring and Emissions Plan.

3.04 TRAINING

A. Site Specific Training

1. At a minimum, personnel shall receive training in accordance with the Contractor's
written safety and health training program and 29 CFR 1910 Section .120, 29 CFR
1926 Section .65, and 29 CFR 1926 Section .21.  The HASP shall include a
section describing training requirements.

2. Prior to construction, the Contractor shall provide site specific training that will
provide, at a minimum, an awareness of planned operations, the site-specific
HASP, the form and warning properties of potential hazards, work zones, locations
of emergency/safety equipment, local emergency response procedures, site
characteristics, levels of protection, communications, decontamination procedures,
emergency facilities and signals, and evacuation procedures and supplement this
with daily safety briefings as activities/operations change.

3. The Contractor shall provide a plan for safety and emergency response orientation
and training for all employees. The plan shall include identification of, and
credentials of, the person who shall give the training and topics to be covered.

B. Personnel Protective Equipment and Levels of Protection

1. When engineering and work practice controls are not feasible, any reasonable
combination of engineering controls, work practices, and PPE shall be used to
reduce and maintain exposures at or below exposure limits.  The Contractor shall
provide and use, under each item of work requiring such protection, PPE.

2. The Contractor shall select PPE and shall assemble the PPE into levels of
protection (LOP) or ensembles appropriate for the site.

3. The Contractor shall include in the HASP a list of components for each protective
ensemble, the LOP selected for each task, the rationale for each task specific
selection, and any contaminant action levels to be followed in LOP decision
making.



4. The Contractor shall show evidence of a PPE program meeting the requirements
of 29 CFR 1910 Subpart I and 1910.120(g).

3.05 MEDICAL SURVEILLANCE

A. Medical Surveillance Program. The Contractor shall show evidence of a medical
surveillance program (MSP), for employees engaged in on-site operations, consistent
with 29 CFR 1910.120(f) and MADLWD regulations.

B. Personnel Certification. The Contractor shall provide written approval by a certified
physician of the medical fitness for work of all employees designated to engage in on-
site operations at a minimum of five (5) regular working days prior to the employee's
start of those operations.

C. Employee Heat and Cold Stress Prevention

1. As dictated by seasonal conditions, the Contractor shall implement an employee
heat and cold stress prevention program during site operations and shall
incorporate the program into the site HASP.

2. The program shall include employee awareness of: the signs and symptoms of
heat and cold stress, preventive measures, and environmental and employee
parameters to be monitored.

3.06 PERSONAL PROTECTIVE EQUIPMENT

A. In accordance with 29 CFR 1910 Section .120 (g)(5) and 29 CFR 1926 Section .65
(g)(5), a written Personal Protective Equipment (PPE) program which addresses the
elements listed in that regulation, and which complies with respiratory protection
program requirements of 29 CFR 1910 Section .134, is to be included in the employer's
Health and Safety Program.  The HASP shall detail the minimum PPE ensembles
(including respirators) and specific materials from which the PPE components are
constructed for each site-specific task and operation to be performed based upon the
hazard/risk analysis.  Components of levels of protection (B, C, D and modifications)
must be relevant to site-specific conditions, including heat and cold stress potential and
safety hazards.  Only respirators approved by NIOSH shall be used. On-site personnel
shall be provided with appropriate personal protective equipment.  Protective equipment
and clothing shall be kept clean and well maintained.  The PPE section of the HASP
shall include site-specific procedures to determine PPE program effectiveness and for
on-site fit-testing of respirators, cleaning, maintenance, inspection, and storage of PPE.

B. Levels of Protection:  The Health and Safety Manager shall establish appropriate levels
of protection for each work activity based on review of historical site information,
existing data, an evaluation of the potential for exposure (inhalation, dermal, ingestion,
and injection) during each task, past air monitoring results, and a continuing safety and
health monitoring program.  The Health and Safety Manager shall also establish action
levels for upgrade or downgrade in levels of PPE from the following specified minimum
levels of protection.  Action limits, protocols and the communication network for
changing the level of protection shall be described in the HASP.  The PPE
reassessment protocol shall address air monitoring results, potential for exposure,
changes in site conditions, work phases, job tasks, weather, temperature extremes,
individual medical considerations, etc.

3.07 SITE STANDARD OPERATING PROCEDURES

A. The Contractor shall be responsible for developing and implementing necessary
standard operating procedures (SOPs) for all site operations.

3.08 SITE CONTROL



A. The Contractor shall implement a Site Control program in accordance with
1910.120(d)(2).

B. Routine Requirements. For ongoing operations, the HSO and/or his designee will be
required to meet with the Engineer or designee, when present, prior to the start of the
day's activities to prepare all the necessary paperwork and outline the day's activities.
The HSO shall also meet with the Engineer or designee at the completion of the day's
activities to discuss the work performed.

C. Work Zones

1. The Contractor shall be responsible for conducting operations at the site in such a
controlled fashion as to minimize the possibility of employee and community
contact and exposure to contaminants present on the site and to prevent the
removal of contaminants generated on the site by personnel or equipment leaving
the site.

2. The Contractor shall incorporate into the HASP plans for routine and emergency
communications appropriate for the site and Work in the HASP.

3. The Contractor shall keep a daily visitor log in accordance with Section 01500 -
Temporary Facilities and Controls, copies to be provided to the Engineer upon
request.

4. The Contractor shall provide the Engineer a list of all Contractor and subcontractor
personnel who are authorized to enter the site prior to the start of operations,
updating the list as necessary. No unauthorized persons shall be permitted to enter
the site.

5. The Contractor shall provide appropriate PPE and decontamination facilities for
use by the Contractor, subcontractors, EPA, MassDEP, and authorized site
visitors. The Contractor shall be responsible for final disposition of disposables
used by the aforementioned personnel.

D. Other

1. The Contractor shall be responsible for conducting operations in accordance with
Federal, State and local regulations and requirements for storage of the
Contractor's hazardous materials (i.e. gasoline, lube oils, etc.) on site.

3.09 DECONTAMINATION

A. The Contractor shall develop and implement personnel and equipment decontamination
procedures appropriate for site specific locations and activities and include those
procedures in the HASP. The procedures shall include, but not necessarily be limited to,
the necessary equipment and personnel and the steps to achieve Contractor's specified
level of decontamination, provisions for any personnel protection, and a diagram
outlining the steps or stations in the procedures. The procedures must include
containment and removal of any decontamination solutions and spent disposable
protective apparel.

B. Personnel entering the Exclusion Zone (EZ) or Contamination Reduction Zones (CRZ)
or otherwise exposed or subject to exposure to hazardous chemical vapors, liquids, or
contaminated solids shall adhere to the following personal hygiene and
decontamination provisions.  Decontamination shall be performed in the CRZ prior to
entering the Support Zone (SZ).  Chapter 10.0 of NIOSH Pub No. 85-115 shall be
consulted when preparing decontamination procedures.  A detailed discussion of
personal hygiene and decontamination facilities and procedures to be followed by site
workers shall be submitted as part of the HASP.  Employees shall be trained in the
procedures and the procedures shall be enforced throughout site operations.  Persons
disregarding these provisions of the HASP shall be barred from the site.



C. Personnel Decontamination Facilities

1. A personnel decontamination facility shall be provided, at the support zone side of
the CRZ.  This facility shall be used by both Contractor personnel and Engineer.
The decontamination facility shall provide for separation of street clothing and site
clothing and shall be equipped with heating, lighting, ventilation, a change room
and lockers, hot and cold water, shower facilities with hot and cold water, towels,
soap in sufficient quantities for all anticipated personnel, and waste water storage
facilities for controlling the disposal of used water.

2. Laundry facilities or provisions of laundry service.  If an off-site laundry service is
used, they shall be notified, in writing, of the possibility and nature of contaminants
expected on clothing.

D. Minimum decontamination procedures are listed below.  Available site information shall
be reviewed and these procedures shall be expanded and/or revised for submittal as
part of the HASP.

1. Vehicles and equipment used in the EZ shall be decontaminated in the CRZ prior
to leaving the site.  The procedures for decontamination of vehicles and equipment
shall be addressed in the HASP.

2. An equipment decontamination station shall be provided within the CRZ for
decontaminating vehicles and equipment leaving the EZ.  The decontamination
station shall be designed by the Contractor and be a portable system constructed
to capture decontamination water, including overspray, and shall allow for
collection and removal of the decontamination water.  Equipment within the EZ or
CRZ shall be decontaminated before maintenance is performed.

E. Procedures for equipment decontamination shall be developed and utilized to prevent
the spread of contamination into the SZ and off-site areas.  These procedures shall
address disposal of contaminated products and spent materials used on the site,
including containers, fluids, oils, etc.  Any item taken into the EZ shall be assumed to be
contaminated and shall be inspected and decontaminated before the item leaves the
area.  Vehicles, equipment, and materials shall be cleaned and decontaminated prior to
leaving the site.  Construction material shall be handled in such a way as to minimize
the potential for contaminants being spread and/or carried off-site.  Prior to exiting the
site, vehicles and equipment shall be monitored to ensure the adequacy of
decontamination.  Monitoring methods shall be defined in the HASP.

F. Decontamination shall be conducted to minimize employee contact with hazardous
substances or with equipment that has contacted hazardous substances as well as
minimize off-site transport of contamination.

3.10 CONTINGENCY PLANNING

A. Emergency Response Plan. Prior to the start of site operations, the Contractor shall
develop and implement an emergency response plan (ERP) to handle potential on-site
emergencies. The ERP shall be incorporated into the site HASP as a separate section
of that document and shall be periodically reviewed and, as necessary, amended to
keep it current with new or changing site conditions or information.

1. The ERP shall be the result of preplanning of site operations to prevent
emergencies and shall, as appropriate, include the requirements of 29 CFR
1910.120(1).
a. Key person at the site authorized and responsible for implementing the plan.
b. Personnel roles and lines of authority, and training.
c. Emergency recognition and prevention.
d. Emergency alerting and response procedures.
e. Site communications for emergencies.



f. Site diagrams showing general layout, work zones, and prevailing weather
conditions.

g. Safe distances and places of refuge.
h. Evacuation routes and procedures.
i. Frequency of drills.
j. A list of emergency telephone contacts including the name, location,

telephone number and route to the nearest emergency medical treatment and
first aid facility that will provide emergency medical services if needed.

k. PPE and equipment kept at the site for emergencies.
l. Procedures for water emergencies.
m. Site security and site control measures.
n. Emergency decontamination procedures not covered elsewhere in the HASP.
o. Procuring emergency medical treatment and first aid.
p. Procedures for reporting incidents to local, state, and federal agencies.
q. Measures to review, critique, and follow up on site responses.
r. Coordination with local emergency response officials including, but not limited

to, hazardous materials response teams, police department, fire department,
hospitals, ambulance services, poison control centers.

s. First aid and medical information including location of first aid equipment and
supplies; names of personnel trained in first aid; clearly marked map with the
route to the nearest medical facility; all necessary emergency phone numbers;
fire rescue, local hazardous material teams; and National Emergency
Response Team.

B. Special Training

1. The Contractor shall ensure that at least one person holding up-to-date
certifications (American Red Cross or equivalent) in basic first aid (8-hour
minimum) and CPR is present at the site during all site operations.

C. Accident and Exposure Reports

1. The Contractor shall notify the Engineer of all related injuries, illnesses, or site
accidents as soon as possible after the  occurrence has been addressed and
follow up in writing within 24 hours. This notification shall include, but not be limited
to, the date, time and identity of individual(s) involved in the accident, witnesses to
the accident, the nature of the accident, the actions taken to treat the victim(s), and
the steps taken to prevent recurrence.

2. The Contractor shall notify the Engineer of all person(s) exposed at levels
exceeding OSHA standards at the time of occurrence or determination and follow
up in writing within 24 hours. This notification shall include, but not be limited to,
the date, time, and identity of individual(s) involved in the exposure, witnesses to
the exposure, the nature of the exposure episode, what the individual(s) were
exposed to, the personal protective equipment worn during the exposure, and the
steps taken to prevent recurrence.

3. The Contractor shall notify the Engineer of all environmental air measurements
exceeding the criteria specified in Section 01130 - Perimeter Air Monitoring and
Dust Control Plan. This notification shall include, but not be limited to, the date,
time, and identity of individual(s) involved in the exposure, witnesses to the
exposure, the nature of the exposure episode, what the individual(s) were exposed
to, the personal protective equipment worn during the exposure, and the steps
taken to prevent recurrence.

4. The Contractor shall immediately notify the Engineer whenever a local, state, or
federal regulatory inspection is being conducted on site.

3.11 FIRE PREVENTION AND PROTECTION



A. The Contractor shall develop procedures for handling and responding to small and large
fires, including requests for emergency assistance and notifying the Engineer of the
incident. The Contractor shall insure that fire traffic lanes are available (not blocked)
and all fire exits are properly marked.

3.12 INSPECTIONS

A. The HSO shall perform and document daily inspections of the jobsite and the work in
progress to ensure compliance with the Safety and Health Program, the HASP and
other occupational health and safety requirements of the contract, and to determine the
effectiveness of the HASP.  Procedures for correcting deficiencies (including actions,
timetable and responsibilities) shall be described in the HASP.  Follow-up inspections to
ensure correction of deficiencies shall be conducted and documented. Safety inspection
logs shall be used to document the inspections, noting safety and health deficiencies,
deficiencies in the effectiveness of the HASP, and corrective actions taken.  The HSO's
Safety Inspection Logs shall be attached to and submitted with the Quality Control
reports.  Each entry shall include the following:  date, work area checked, employees
present in work area, PPE and work equipment being used in each area, special safety
and health issues and notes, and signature of preparer.  In the event of an accident, the
Engineer shall be notified immediately.  An Accident Report shall be completed within
24 hours of any reportable accident and submitted to the Engineer.

 END OF SECTION



 SECTION 01130

 PERIMETER AIR MONITORING AND EMISSIONS CONTROL

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Preparation, submission, and implementation of an acceptable Perimeter Air Monitoring
and Emissions Control Plan.

1.02 RELATED SECTIONS

A. Section 01120 - Health and Safety

1.03 REFERENCES

Contractor shall reference the following items or the most updated versions as
appropriate:

A. Commonwealth of Massachusetts Department of Labor and Workforce Development
(MADLWD). 453 CMR 6.00 - The Removal, Containment or Encapsulation of
Asbestos.

B. Commonwealth of Massachusetts, Department of Environmental Protection (DEP) 310
CMR 6.0 ï Ambient Air Quality; 7.00, 7.09 & 7.15 - Air Pollution Control- Asbestos; 310
CMR 19.00 - Solid Waste Management; and Policy # BWP-96-012 - Policy Concerning
Non-Friable Asbestos-Containing Materials

C. Code of Federal Regulations (CFR) Title 29: Labor: U.S. Occupational Safety and
Health Administration (OSHA), including, but not limited to the following:

1. 29 CFR 1910.1000 - Air Contaminants

D. 40 CFR 50 - National Ambient Air Quality Standards

E. ACGIH Threshold Limit Values  2003

F. Massachusetts Threshold Effects Exposure Limits (TELs) and Allowable Ambient Limits
for Ambient Air, December 1995.

1.04 SUBMITTALS

A. Perimeter Air Monitoring and Emissions Control Plan, within 21 days of the Notice to
Proceed.

B. Weekly Data Reports

PART 2  PRODUCTS

2.01 PERIMETER AIR MONITORING AND EMISSIONS CONTROL PLAN

A. General

1. The purpose of the Perimeter Air Monitoring and Emissions Control Plan is to
maintain concentrations of site-related constituents off site at or below regulatory
levels. The air monitoring required by the Perimeter Air Monitoring and Dust
Control Plan is separate from the personnel air monitoring specified in the Section
01120 - Health and Safety.

2. The Perimeter Air Monitoring and Emissions Control Plan shall describe in detail
the Contractor's plan of operation, means and methods of construction, proposed
locations, air monitoring instruments, record keeping procedures, and response
procedures.



3. The Perimeter Air Monitoring and Emissions Control Plan shall describe in detail
the Contractor's plan for implementing asbestos and dust (particulates not
otherwise classified [PNOC]) control measures should the determined action levels
be exceeded.

4 An independent, certified hygienist must be responsible for the submission of the
plan, and hold the necessary certifications, in good standing, from the
Commonwealth of Massachusetts.

B. Number and Location of Stations

1. At a minimum, perimeter air-monitoring stations shall be established by the
Contractor to collect data to document the amount, if any, asbestos fibers and
PNOC are leaving the site.  Air monitoring procedures must follow the Best
Management Practices established in the draft Asbestos in Soil Policy (September
2004), including real-time data such as using phase contrast microscopy (PCM)
and transmission electron microscopy (TEM) for verification.

2. Each of the perimeter air monitoring stations shall be located so that it is not
shielded or otherwise obstructed from collecting samples representative of the air
leaving the site.  If location of work and equipment prohibit this, alternate
monitoring station location shall be approved by the Engineer.

3. The perimeter air monitoring stations shall be established with at least one location
upwind and three locations downwind of the active work area, based on daily
predictions made by the National Weather Service and data from the on-site
meteorological equipment.  Air monitoring locations shall focus on the potential off-
site exposure to near-by residences.

4. The downwind sample locations shall be between the active work area and these
off-site areas when the wind direction is moving toward these off-site areas.
Regardless of wind direction, a minimum of four air-monitoring stations shall be
maintained during activities in the active work area, as described below.

C. Duration of Perimeter Air Monitoring

1. Air monitoring shall be continuously monitored during activities in the active work
area. Air monitoring shall begin at least 30 minutes before work begins in the
active work area and continue for at least 30 minutes after work ceases. These
times are intended to allow for background levels to be established before
generation of potential air contaminants and for materials generated during active
work to reach the sampling locations.

D. Equipment

1. Air monitoring at each station shall be conducted with direct reading instruments
for particulates with the ability to collect fibers for asbestos analyses.
Measurements shall be collected with data logging at one-minute intervals, to allow
calculation and recording of a 30-minute time weighted average.
a. Air monitoring particulate detecting instruments shall be Data RAM Real-Time

Aerosol Monitor Model No. MIE DATARAM with omni directional probe, or
equal. The respirable cyclone precollector shall be removed prior to use.

2. One wind direction monitoring and recording device shall be maintained on the
work area. The device shall include a wind direction indicator (wind sock or
weathervane) that is visible from all positions of the work area and sited such that it
is not influenced by obstructions.

3. If the Contractor does not provide an AC power source to air monitoring stations
and the wind direction station, the Contractor shall maintain a sufficient supply of
charged spare batteries or charged spare units, such that perimeter stations are



always in service.

4. Provide Shop Drawings for air monitoring equipment.

E. Records

1. The readings of the air monitoring instruments shall be recorded at least every 30
minutes during instrument operation. The record of the monitoring shall be
available for inspection by the Engineer and authorized agencies. Data logging
instruments can be used as long as the data is retrievable on site.

2. Records of calibration, according to the instrument manufacturer's instructions,
shall be maintained by the Contractor and shall be available for inspection by the
Engineer and authorized agencies.  The zero baseline shall be checked daily and
at set intervals.

2.02 ACTION LEVELS

A. If the downwind PNOC level (30-minute time weighted average) reaches 50 micrograms
of total dust per cubic meter of air (52 ug/m3 [or other level determined by the
independent hygienist]) greater than the upwind PNOC level, dust controls activities at
the active site shall be initiated to reduce the level at the perimeter to below 50 ug/m3
within 15 minutes.

B. If the downwind asbestos concentration is one-half of the current exposure limit, PPE
should be upgraded as described in the Perimeter Air Monitoring and Emissions Control
Plan.

C. If air samples collected outside of the Work Area during abatement activities indicate
airborne asbestos fiber concentrations greater than original background levels or
greater than 0.01 f/cc (or other target level determined by the independent hygienist), as
determined by PCM, whichever is larger, actions shall be taken to reduce those
concentrations.

PART 3  EXECUTION

3.01 GENERAL

A. The Contractor shall implement the Perimeter Air Monitoring and Emissions Control
Plan prepared by an independent hygenist.

B. The Contractor shall make every effort to minimize the generation of dust and odors.
Appropriate methods to minimize the generation of dust include, but are not limited to:

1. Use of low permeability tarpaulin or suitable means to cover exposed areas and
materials.

2. Limiting the amount of exposed areas.

3. Water spray. If water spray is used, run-off must be collected and managed as
construction water.

4. The use of chloride or petroleum containing compounds for dust control is
prohibited.

C. The Contractor shall submit a report to the Engineer summarizing data collected during
the implementation of this specification on a weekly basis. The report shall include a
description of sampling procedures, a discussion of calibration procedures, a summary
of meteorological data, and a summary of contaminant levels. The report shall also
include a summary of measures taken by the Contractor to address exceedances of the
Action Levels specified, on an incident-by-incident basis.



D. The Contractor shall update the Perimeter Air Monitoring and Emissions Control Plan
as necessary to incorporate changes in site conditions, equipment and potentially
hazardous materials identified during site activities. The Contractor's Perimeter Air
Monitoring and Emissions Control Plan shall include alternate monitoring locations and
relocation procedures to accommodate site construction activities.

E. The Owner may provide a Project Monitor/Owners Representative to monitor the
activities of the Contractor. Pre-abatement, during abatement and post-abatement
sampling may be conducted as deemed necessary.

 END OF SECTION

 SECTION 01575



 TEMPORARY EROSION AND SEDIMENTATION CONTROL

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Prevention of soil erosion due to construction activities.

B. Prevention of sedimentation of open drainage ways, and storm and sanitary sewers due
to construction activities.

C. Restoration of areas and controls eroded due to insufficient preventive measures.

D. Prevention of storm water runoff onto work areas and off-site.

1.02 RELATED SECTIONS

A. Section 02315 ï Excavation and Grading

B. Section 02316 - Fill and Backfill

1.03 REFERENCES

A. American Society for Testing and Materials (ASTM)

1. D 4355 - Standard Test Method for Deterioration of Geotextiles from Exposure to
Ultraviolet Light and Water (Xenon-Arc Type Apparatus); 1999.

2. D 4491 - Standard Test Methods for Water Permeability of Geotextiles by
Permittivity; 1999a.

3. D 4533 - Standard Test Method for Trapezoid Tearing Strength of Geotextiles;
1991 (Reapproved 1996).

4. D 4632 - Standard Test Method for Grab Breaking Load and Elongation of
Geotextiles; 1991 (Reapproved 1996).

5. D 4751 - Standard Test Method for Determining Apparent Opening Size of a
Geotextile; 1999a.

6. D 4873 - Standard Guide for Identification, Storage, and Handling of Geosynthetic
Rolls and Samples; 2001.

B. EPA 832-R-92-005 - Storm Water Management for Construction Activities; U.S.
Environmental Protection Agency; 1992. (As updated).

C. FHWA (BMP) - Best Management Practices for Erosion and Sediment Control; Federal
Highway Administration; 1995.

1.04 PERFORMANCE REQUIREMENTS

A. Comply with requirements of U.S. Environmental Protection Agency and State of
Massachusetts for erosion and sedimentation control.

B. Submit periodic inspection reports for information.

C. Timing:  Install preventive measures in place prior to any soil disturbance.

D. Erosion On Site:  Minimize wind, water, and vehicular erosion of soil on project site due
to Contractor Work.

1. Control movement of sediment and soil from temporary stockpiles of soil.

2. Prevent development of ruts due to equipment and vehicular traffic.



3. If erosion and/or off-site sediment deposition of site materials occurs due to non-
compliance with these requirements, restore areas of erosion and/or deposition at
Contractor's expense.

E. Erosion Off Site:  Prevent erosion of soil and deposition of sediment on other properties
caused by water leaving the project site due to construction activities for this project.

1. Prevent windblown soil from leaving the project site.

2. Prevent tracking of mud onto public roads outside site.

3. If erosion occurs due to non-compliance with these requirements, the Contractor
shall restore eroded areas at his own cost.

F. Sedimentation of Waterways:  Prevent sedimentation of waterways on or adjacent to
the project site, including rivers, streams, lakes, ponds, open drainage ways, storm
sewers, and sanitary sewers.

1. If sedimentation occurs due to non-compliance with project requirements or those
of authorities having jurisdiction, install or correct preventive measures immediately
at Contractor's expense; remove deposited sediments; comply with requirements
of authorities having jurisdiction.

2. If sediment basins are used as temporary preventive measures, pump dry and
remove deposited sediment, when necessary.

G. Open Water:  Prevent standing water that could become stagnant.

H. Maintenance:  Maintain temporary preventive measures throughout the conduct of the
Work.

I. Take necessary measures to protect the Work during periods when Contractor will not
be present at the work site, including weekends, holidays, or work stoppages or
slowdowns due to weather, strikes, seasons, or any other cause.  Additional
precautionary measures may include temporary scarifying of sideslopes, covering
surfaces potentially subject to erosion with heavy burlap or erosion control material,
additional silt fence placement, and spreading of mulch or temporary or permanent
erosion control matting.  Such precautionary measures must be undertaken
immediately by the Contractor at the request of the Engineer at Contractor's expense.

1.05 SUBMITTALS

A. Two weeks prior to the start of the work, submit to Engineer, for review, a plan with
detailed sketches showing the proposed methods to be used for controlling erosion
during construction.

B. Inspection Reports:  Submit for information weekly report of each inspection on form
approved by the Engineer; identify results of inspection, each preventive measure,
indicate condition, specify maintenance or repair required and accomplished and record
of rainfall events.

C. Erosion and Sedimentation Control Log:  Maintain on site.  Submit at project closeout.

D. Manufacturer's specification for seed mixes used:  Submit prior to installation.

PART 2  PRODUCTS

2.01 MATERIALS

A. Mulch:  Use one of the following:

1. Straw or hay.



2. Wood waste, chips, and bark from chipping of clear and grub material.

B. Straw Bales

1. Straw bales shall consist of straw from acceptable grasses and legumes, free from
weeds, reeds, twigs, chaff, debris, other objectionable material or excessive
amounts of seeds and grain.  It should be free from rot or mold, and the moisture
content shall not exceed 15 percent of weight at the time of weighing. The straw
shall be securely baled with wire of adequate size to allow for rusting while in use
and to permit rehandling when the bale is in a saturated condition.  Individual bales
shall be of a longitudinal shape not exceeding 100 pounds when baled.

2. Straw bales shall be wire or nylon bound straw bales. Wire or nylon shall be placed
horizontally to prevent deterioration of the bindings. Straw bales shall have 2
rebars, steel pickets or 2"x 2" wooden stakes placed a minimum of 1-1/2'' into the
ground.  First stake shall be angled toward previously placed straw bale. Gaps
shall be filled with loose straw or hay.

C. Silt Fence Fabric:  Polypropylene geotextile resistant to common soil chemicals,
mildew, and insects; non-biodegradable; in longest lengths possible; fabric including
seams with the following minimum average roll lengths:

1. Average Opening Size:  30 U.S. Std. Sieve, maximum, when tested in accordance
with ASTM D 4751.

2. Permittivity:  0.05 sec-1, minimum, when tested in accordance with ASTM D 4491.

3. Ultraviolet Resistance:  Retaining at least 70 percent of tensile strength, when
tested in accordance with ASTM D 4355 after 500 hours exposure.

4. Tensile Strength:  100 lb-f, minimum, in cross-machine direction; 124 lb-f,
minimum, in machine direction; when tested in accordance with ASTM D 4632.

5. Elongation:  15 to 30 percent, when tested in accordance with ASTM D 4632.

6. Tear Strength:  55 lb-f, minimum, when tested in accordance with ASTM D 4533.

7. Color:  Manufacturer's standard.

D. Silt Fence Posts:  One of the following, minimum 3 feet long:

1. Steel U- or T-section, with minimum mass of 1.33 lb per linear foot.

2. Softwood, 4 by 4 inches in cross section.

3. Hardwood, 2 by 2 inches in cross section.1òx1ò

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine site and identify existing features that contribute to erosion resistance;
maintain such existing features to greatest extent practicable.

3.02 PREPARATION

A. Schedule work so that soil surfaces disturbed by the Contractor's Work are left exposed
for the minimum amount of time.

3.03  SCOPE OF PREVENTIVE MEASURES

A. Stabilized Construction Entrances: Traffic-bearing aggregate surface as defined in
Section 02316- Fill and Backfill.

1. Width: As required; 14 feet, minimum.



2. Length: 50 feet, minimum.

3.  Provide at location as indicated in the Drawings.

4..  Where necessary to prevent tracking of mud onto right-of-way public roads, provide
wheel washing area out of direct traffic lane, with drain into sediment trap or basin.

B. Soil Stockpiles: Protect using polyethylene film, secured by placing soil on outer edges.

C.  Mulching: Use on slopes of 4:1 or flatter

 1. Wood waste: Use only within the area to be cleared only as shown in the
Drawings.

2. Straw or hay: Use on soil surfaces disturbed by work.

D.  Temporary seeding and mulch: Use on slopes of 4:1 or steeper.

3.04 INSTALLATION

A.  Stabilized Construction Entrances:

1.  As indicated in Drawings.

B. Silt Fence and straw bales:

1. Install perimeter silt fence and straw bales immediately at the beginning of the
Work, before any soil disturbance.

2. Install perimeter silt fence and straw bales together as indicated in the Drawings.

3. Install straw bales immediately adjacent to silt fence on uphill side.

C. Soil Stockpiles:  Protect using one of the following measures:

1. Cover with polyethylene film, secured by placing soil on outer edges.

D. Mulching Over Large Areas:

1. Dry Straw and Hay:  Apply 2-1/2 tons per acre.

E. Mulching Over Small and Medium Areas:

1. Dry Straw and Hay:  Apply 3 inches depth.

F. Temporary Seeding for Erosion Control:

1. Minimum application: 50 pounds per acre.

2. When hydraulic seeder is used, seedbed preparation is not required. The hydraulic
seed mixture shall include a cellulose mulch and fertilizer to promote rapid growth.

3. When surface soil has been sealed by rainfall or consists of smooth undisturbed
cut slopes, and conventional or manual seeding is to be used, prepare seedbed by
scarifying sufficiently to allow seed to lodge and germinate.

4. Apply seed uniformly.

5. Apply mulch within 24 hours of manual seed application.

G. Temporary Sediment Traps:

1. Install temporary sediment traps in accordance with Massachusetts Erosion and
Sediment Control Guidelines for Urban and Suburban Areas.

3.05 MAINTENANCE

A. Maintain stabilized construction entrance.



B. Continuously monitor public roadways near the site for deposition of material.  Clean up
deposition areas and conduct street sweeping as necessary.

C. Inspect preventive measures weekly, within 24 hours after the end of any storm that
produces 0.5 inches or more rainfall at the project site, and daily during prolonged
rainfall.

D. Repair deficiencies immediately.

E. Silt Fences:

1. Promptly replace fabric that deteriorates unless need for fence has passed.

2. Remove silt deposits that exceed one-third of the height of the fence.

3. Repair fences that are undercut by runoff or otherwise damaged, whether by runoff
or other causes.

F. Straw Bale Rows:

1. Promptly replace bales that fall apart or otherwise deteriorate unless need has
passed.

2. Remove silt deposits that exceed one-half of the height of the bales.

3. Repair bale rows that are undercut by runoff or otherwise damaged, whether by
runoff or other causes.

G. Temporary Seeding:  Begin maintenance immediately after planting.

1. Maintain grass seed to ensure germination.

2. If necessary, maintain by watering, fertilizing, weeding, mowing, trimming, and
other operations such as rolling, regrading and replanting as required to establish
graded surface free of eroded or bare areas.

H. Clean out temporary sediment trap structures when sediment has accumulated to one-
half the design depth and relocate soil on site.

I. Place sediment in on site landfill; do not remove from site.

J. Review effectiveness of installed measures during construction meetings.  If necessary,
additional measures shall be implemented subject to requirements of regulatory
agencies.

3.05 RECORDS

A. Maintain a separate log of erosion and sedimentation control installations, inspections
and maintenance activities. Log will include a record of rainfall events, result of
inspections, conducted maintenance, problem areas and repairs, measures taken to
prevent future problems, and all other pertinent information. The log shall be kept on
site and shall be available upon request.

B. Logs shall be submitted to Engineer following completion of construction activities.

 END OF SECTION



 SECTION 02200

 SITE PREPARATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Clearing and grubbing.

B. Demolition of existing structures including concrete foundations and fencing.

C. Demolition and disposal of existing debris

D. Protection and abandonment of existing monitoring wells.

E. Survey for the preparation of as-built drawings.

1.02 RELATED SECTIONS

A. Section 01120 ï Health and Safety

B. Section 01130ï Perimeter Air Monitoring and Emissions Control

C. Section 01575 ï Temporary Erosion and Sedimentation Control

1.03 REFERENCES

A. 29 CFR 1926 ï U.S. Occupational Safety and Health Standards; current edition.

B. NFPA 241 ï Standard for Safeguarding Construction, Alteration, and Demolition
Operations; 2000.

1.04 SUBMITTALS

A. See Section 01300 ï Administrative Requirements, for submittal procedures.

B. Prepare As-Built Site Preparation Plan showing surveyed locations of:

1. Vegetation removal limits.

2. Extent of areas where solid debris and other materials cleared and/or demolished
were placed on site.

3. Chain link fence.

4. Final grading plan; including, pre- and post- backfill elevation contours.

C. The As-Built Site Preparation Drawing shall be stamped by a surveyor licensed with the
State of Massachusetts.

1.05 PROJECT CONDITIONS

A. Work may not commence prior to the submission and review of required plans such as
the Health and Safety Plan and Perimeter Air Monitoring and Emissions Control Plan.

PART 2 PRODUCTIS – NOT USED

PART 3 EXECUTION

3.01 VERIFY LIMITS OF WORK

A. The Contractor will not clear any vegetation outside the limits indicated on the Drawings



without prior consent from the Engineer. Prior to any clearing, the Contractor shall
visibly mark the boundary of all areas to be cleared at least one week prior to clearing.

3.02 CLEARING AND GRUBBING

A. Clearing

1. From designated areas to be cleared, cut or otherwise remove all trees, saplings,
logs and trees lying on the ground, dead trees and stubs more than 1 foot high
above the ground surface (but not their stumps), and trees which have been
partially uprooted by natural or other causes (including their stumps).

2. Except where clearing is done by uprooting with machinery, or where stumps are
left longer to facilitate subsequent grubbing operations, cut trees, stumps, and
stubs to be cleared as close to the ground as practicable. Cut saplings, brush, and
vines close to the ground.

3. Save from harm and injury any trees and shrubs not designated to be cleared.
Vegetation not designed for removal shall not be removed.

B. Grubbing

1. Do not grub stumps.

3.03 DEMOLITION OF EXISTING STRUCTURES

A. Break up concrete foundations shown in the Drawings into pieces not larger than 18
inches in any dimension. Place in the on-site location shown in the Drawings.

B. Remove existing fences and gates as indicated in the Drawings.

1.   To maximum extent practicable, reuse fence fabric and posts .

2. Sequence the removal of existing fencing and erection of new fencing in a manner
to maintain site security.

3. Temporary fencing may be used to maintain site security while erecting new
fencing. If used, temporary fencing shall be removed by the Contractor upon
completion of Work.

C. Perform demolition in a manner that maximizes salvage and recycling of materials.

D. Dust control measures must be used to minimize dust during demolition.  The
Contractor shall implement air emission controls when action levels are exceeded as ï
required per the Perimeter Air Monitoring and Emissions Plan (Section 01130).

3.04 WASTE REMOVAL

A. Remove from site all materials not to be reused or disposed on site.

B. Leave site in clean condition, ready for subsequent work.

C. Clean up spillage and wind-blown debris from public and private lands.

D. Imported materials shall not be disposed on site.

 END OF SECTION

 SECTION 02315



 EXCAVATION AND GRADING

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Excavation and grading of site soils to achieve required grade for placement of
engineered controls (barrier) as shown on the Drawings.

B. Decontamination of equipment and vehicles and disposal of resulting liquid and solids.

1.02 RELATED SECTIONS.

A. Section 01120 - Health and Safety

B. Section 01130 - Perimeter Air Monitoring and Emissions Control Plan

C. Section 02316 - Fill and Backfill

1.03 SUBMITTALS

A. See Section 01300 - Administrative Requirements for submittal procedures.

B. The Contractor shall prepare a Contaminated Material Excavation Plan for review at
least 21 days prior to start of excavation.  The Plan shall include the following:

1. Methods for keeping contaminated materials and non-contaminated
materials/equipment separate (as appropriate).

2. Methods to minimize erosion and prevent off-site migration of contaminants during
activities.

3. Work schedule. The sequence of excavation to maintain access to the site.

5. The location of staging areas for materials and equipment.

6. A description of how the excavation will be coordinated with stabilization and
backfilling.

7. Equipment decontamination methods.

8. Description of storm water management including infiltration methods and water
treatment as required, including handling and disposal of asbestos contaminated
fluids and materials.

C. The Contractor shall submit to the Engineer for information all analytical test reports for
off-site fill materials prior to on-site reuse.

D. The Contractor shall submit to the Engineer for information all analytical test reports for
confirmatory soil samples a maximum of one week after sample collection.

E. As-Built Site Plan

1. The Contractor shall submit to the Engineer, record drawings showing the final
grade established for the engineered barrier.

1.04 REGULATORY REQUIREMENTS

A. The Work of this Section shall be performed in accordance with all applicable Federal,
State, and local regulations, laws, codes, and ordinances governing the handling,
transportation, and disposal of hazardous materials.

B. The Contractor shall obtain all necessary permits and state licenses in conjunction with
the associated work.

1.05 DEFINITIONS



A. Contaminants of Concern (COC) ï Organic and inorganic contaminants as follows:

1. Asbestos

2. Petroleum Compounds

1.06 QUALITY ASSURANCE

A. Neither the presence of Engineer nor any observation and testing by Engineer shall
excuse the Contractor from defects discovered in his Work.

PART 2 PRODUCTS - NOT USED

PART 3 EXECUTION

3.01 GENERAL

A. The Contractor shall furnish all labor, materials, tools, and equipment necessary for
excavation, tracking, handling, and temporary storage (staging) of soil, and for on site
treatment of fluids and solids generated during decontamination of vehicles and
personnel as part of this work.

B. The Contractor shall perform all soil excavation work in accordance with the
Contractorôs Health and Safety Plan.

C. Contaminated soil excavation work shall include excavations to achieve required grade
for engineered control (barrier) and any incidental soil work.

D. The Contractor shall excavate soil to the limits delineated in the Drawings.

E. The Contractor shall provide all layout field data, including ties, to Engineer.  The
Contractor shall maintain all required field controls throughout the performance of the
Work.

F. All site health and safety controls shall be fully established and in operation prior to
beginning any contaminated or potentially contaminated soil excavation.  Site controls
shall include but not be limited to work zones properly secured, decontamination
facilities, and all support equipment and supplies including personal protective
equipment.

3.02 PREPARATION

A. Identify required lines, levels, contours, and datum locations.

B. Locate, identify, and protect utilities that remain and protect from damage.

3.03 GENERAL EXCAVATION

A. Excavate/grade to accommodate new construction operations.

B. Notify Engineer of unexpected subsurface conditions and discontinue affected Work in
area until notified to resume work.

C. Cut utility trenches wide enough to allow inspection of installed utilities.

D. Hand trim excavations. Remove loose matter.

E. Correct areas that are over-excavated and load-bearing surfaces that are disturbed; see
Section 02316 - Fill and Backfill.

F. Grade top perimeter of excavation to prevent surface water from draining into
excavation.

3.04 TRENCH EXCAVATION

A. Excavations for all pipelines (where required) shall be carried out in a manner which will



preserve the undisturbed state of the subgrade soils or waste material.  For excavations
greater than 5 feet, the sides will have to have appropriate cut back slopes or shoring
and bracing for the open cuts if personnel are to enter the excavation.

B. Excavation for all trenches required for the installation of pipe and drains shall be made
to the depths indicated on the Drawings and in such a manner and to such widths as
will give suitable room for placement of geotextile and bedding material, laying the pipe,
for required bracing and supporting, and for pumping and drainage facilities.

C. Remove unsuitable material from within limits of trench.  Excavated refuse will be
relocated to other portions of the landfill as directed by the Engineer.

D. The Contractor is responsible for maintaining safe excavations side slopes.

E. Slope sides of excavations to comply with OSHA, local codes and ordinances having
jurisdiction.

F. Sheet, shore, and brace where sloping is not possible either because of space
restrictions or stability of material excavated.

G. Maintain sides and slopes of excavations in a safe condition until completion of
backfilling.

H. Trenching Tolerances:

1. Excavate so pipes, ducts, and conduits can be laid straight at uniform grade,
without sags or humps, between elevations shown on Drawings.

2. Maximum width of excavation at top of pipe shall be as shown on Drawings.  When
stringers and sheathing are required, width of trench may be increased to allow for
their use, provided provisions for this excess width of trench are met.

3. Where trench width for that portion of trench depth between trench bottom and
outside top of pipe barrel, for any reason within Contractorôs control, exceeds
specified limits, Contractor shall furnish pipe with strength adequate for actual
trench width, and backfilling method.

4. Minimum trench width shall be outside pipe diameter plus 12 inches unless
specifically shown on Drawings.

I. Do not advance excavation of trenches more than the length of pipe anticipated to be
installed during the days work, or 300 feet ahead of completed pipe installation.

3.06 NOT USED

3.07 EXCAVATION OF CONTAMINATED MATERIAL

A. Work and decontamination procedures in areas containing contaminated material shall
be performed in accordance with standard engineering and construction practices.  The
Contractor shall apply engineering and/or work practice controls as a means of
protecting personnel in performance of site-specific tasks.  Engineering controls shall be
implemented to reduce and maintain employee exposure to at or below safe levels for
those tasks demonstrating known or suspected hazards.

B. Adequate measures must be taken to minimize dust and control the emission of
asbestos fibers.  The Contractor shall implement air emission controls when action
levels are exceeded as defined in the Perimeter Air Monitoring and Emissions Plan.

C. Contractor shall excavate/grade to the limits shown on the Drawings to achieve required
grade for engineered control (barrier) at which time the Engineer shall inspect the
excavation.  Based on the Engineerôs inspection, Engineer may instruct the Contractor
to continue to excavate if visible sludge is observed and a physical limit has not been
reached, or the Engineer may instruct the Contractor to collect a confirmatory sidewall



sample for analysis.

3.09 NOT USED

3.10 EQUIPMENT AND VEHICLE DECONTAMINATION

A. All tools and any equipment used to handle any contaminated material shall be
decontaminated using a steam cleaner prior to leaving the work area.  This shall include
all tools, heavy machinery, and excavation and hauling equipment used during
excavation and handling of contaminated material including the tires, tracks, and under
carriages of equipment.

B. The Contractor shall construct a decontamination pad to be used to decontaminate
equipment and vehicles exiting the contamination reduction zone.  The Contractor shall
be responsible for the maintenance and operation of the decontamination station
(decontamination pad and wash down equipment) throughout the duration of the work
activities.  The Contractor shall provide a collection system for the decontamination pad
wash water.  The Contractor shall collect all wash water resulting from the
decontamination process.  At the completion of the project, the Contractor shall
dismantle and properly dispose of the decontamination pad and resulting contaminants
within the on-site landfill.

C. The minimum design requirements of the decontamination pad are as follows:

1. Pad shall have adequate size to accommodate the width and length of the largest
piece of equipment that will be used in contaminated areas.

2. The pad shall be constructed of 40-mil LLDPE geomembrane material or 20-mil
scrim reinforced HDPE and non-woven geotextile cushion, and shall have a
minimum 24-inch high supported containment berm around the perimeter.

3. Pad shall be sloped to a low point sump to allow for thorough collection of
decontamination water.

D. All decontamination water within the decontamination pad shall be collected, pumped
to, and contained in a secure aboveground storage tank prior to treatment.  The
Contractor shall have adequate storage facilities to properly contain all decontamination
water.

  END OF SECTION



 SECTION 02316

 FILL AND BACKFILL

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Requirements for filling, backfilling, and compacting.

B. Preparation of sludge surface to accept landfill cap materials.

C. Placement of landfill cap materials.

D. Protection of geotextile.

1.02 RELATED SECTIONS

A. Section 01575 - Temporary Erosion and Sedimentation Control

B. Section 02315 - Excavation

C. Section 02625 - Geotextiles

D. Section 02921 - Topsoil and Seeding

1.03 REFERENCES

A. American Society for Testing and Materials (ASTM)

1. C 33 Standard Specification for Concrete Aggregates; 2002.

2. C 88 Standard Test Method for Soundness of Aggregates by Use of Sodium
Sulfate or Magnesium Sulfate; 1999.

3. C 127 Standard Test Method for Density, Relative Density (Specific Gravity), and
Absorption of Coarse Aggregate; 2001.

4. C 131 Standard Test Method for Resistance to Degradation of Small-Size Coarse
Aggregate by Abrasion and Impact in the Los Angeles Machine; 2003.

5. D 422 Standard Test Method for Particle Size Analysis of Soils; 1998.

6. D 698 Standard Test Methods for Laboratory Compaction Characteristics of Soil
Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)); 2000a.

7. D 1556 Standard Test Method for Density and Unit Weight of Soil in Place by the
Sand-Cone Method; 2000.

8. D 1587 Standard Practice for Thin-Walled Tube Sampling of Soils for Geotechnical
Purposes; 2000.

9. D 2216 Standard Test Method for Laboratory Determination of Water (Moisture)
Content of Soil and Rock by Mass; 1998.

10. D 2434 Standard Test Method for Permeability of Granular Soils (Constant Head) ;
2000.

11. D 2487 Standard Practice for Classification of Soils for Engineering Purposes
(Unified Soil Classification System); 2000.

12. D 2922 Standard Test Methods for Density of Soil and Soil-Aggregate in Place by
Nuclear Methods (Shallow Depth); 2001.

13. D 3017 Standard Test Method for Water Content of Soil and Rock in Place by
Nuclear Methods (Shallow Depth); 2001.



14. D 3080 Standard Test Method for Direct Shear Test of Soils Under Consolidated
Drained Conditions; 1998.

15. D 4318 Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index
of Soils; 2000.

B. U.S. Environmental Protection Agency, Technical Guidance Document EPA/600/R-
93/182, Quality Assurance and Quality Control for Waste Containment Facilities,
September 1993.

1.04 SUBMITTALS

A. Materials Sources

1. Submit name, address, and telephone number of all imported materials sources
within 21 days of Notice to Proceed.

B. Material Test Reports

1. Source Testing - Submit for review results of laboratory tests on actual materials to
be used within 14 days of Notice to Proceed.

2. Testing of Delivered Material - Submit results of laboratory tests prior to placing
material for information to demonstrate conformance with specification
requirements.

C. In-Place Testing Reports.  Submit copies of compaction density reports within 24 hours
of the completion of the test.

D. As-Built drawing with final grades.  Submit prior to project closeout.

1.05 PROJECT CONDITIONS

A. Provide sufficient quantities of fill to meet project schedule and requirements.  When
necessary, store materials on site in advance of need.

B. When fill materials need to be stored on site, locate stockpiles in staging areas as
indicated on the Drawings, or as approved by the Engineer.

1. Separate differing materials with dividers or stockpile separately to prevent
intermixing.

2. Prevent contamination of clean fill materials.

3. Protect stockpiles from erosion and deterioration of materials in accordance with
Section 01575 - Temporary Erosion and Sedimentation Control.

1.06 TESTING

A. Laboratory Testing:  Testing of soil shall be performed in accordance with the following
standards:

 Sieve Analysis    ASTM D422

 Moisture Content    ASTM D2216

 Moisture Density (Standard Proctor) ASTM D698

 Atterberg Limits    ASTM D4318

 Hydraulic Conductivity   ASTM D2434

B. Field Testing:  Testing of soil shall be performed in accordance with the following
standards:



1. Shelby Tube Sampling   ASTM D1587

2. Density - Nuclear Method   ASTM D2922

3. Density - Sand Cone   ASTM D1556

4. Moisture Content - Nuclear Method ASTM D3017

PART 2  PRODUCTS

2.01 FILL MATERIALS

A. General

1. All materials utilized for the Work shall be obtained from a source that has been
licensed or permitted for such use by local and state authorities, as applicable.

B. General Fill

1. Earth suitable for general fill shall be free from frozen material, blue or plastic clay,
vegetation, perishable rubble, peat, and other unsuitable materials.  The moisture
content shall be sufficient to provide specified compaction and stable embankment.

2. General Fill shall have a maximum particle size of two-thirds of the specified
compacted lift thickness and shall be classified  according to the Unified Soil
Classification System as GW, GP, GM, SW, SM, SP, or combinations thereof, as
determined by ASTM D 422 and ASTM D 2487.

3. Substitution:  Use of clean, recycled material meeting the above requirements may
be substituted for General Fill.  Approval of Engineer shall be required prior to
importing substitute materials to the project site.

C. Cover Soil

1. Soil free from frozen material, clods or clumps of blue or plastic clay, vegetation,
perishable rubble, peat, and other unsuitable materials.

2. Sieve analysis by weight:
 Sieve Designation  % by Weight Passing Square Mesh Sieves
 2 inch    100
 1 inch    90 to 100
 No. 4    70 to 100
 No. 40    40 to 85
 No. 100    20 to 60
 No. 200    5 to 30

3. Well graded meeting the following criteria:
a. Coefficient of Uniformity (d60/d10) is greater than 6; where d60 = diameter at

which 60 percent of soil is finer, and d10 = diameter at which 10 percent of
soil is finer.

D. Crushed Gravel
1. Shall conform to MassHighway Standard Specifications for Highways and

Bridges Section M1.03 for gravel borrow.

E. Road Gravel

1. Gradation is as follows:
 Sieve Designation  % by Weight Passing Square Mesh Sieves
 1 1/2 inch    100
 1 inch    90 to 100



 No. 4    45 to 65
 No. 100    0 to 15
 No. 200    0 to 12

F. Topsoil

1. Material requirements for topsoil are specified in Section 02921 - Topsoil and
Seeding.

G. Riprap

1. General
a. All riprap stone shall be sound, durable rock, angular in shape, and resistant

to abrasion and freeze and thaw deterioration. No boulders or rounded stones
will be accepted for this work.

b. All riprap stone shall have at least three (3) flat faces to enable the stones to
be properly locked together to form a compact mass.  Unacceptable rock
includes mica schist, slate, micaceous or thinly-bedded sandstone, shale,
coarse limestone, gypsiferous rock, poorly cemented sandstone and
conglomerate or soft or closely jointed rock of any sort.  The rock shall have
the physical properties required by ASTM C 33 for quarry rock suitable for
producing coarse aggregate for concrete, in accordance with ASTM C 88 and
C 131, respectively. The requirements of the Los Angeles Abrasion Test for
all rock shall be a maximum loss of 40 percent (after 500 cycles).  All stone
shall not weigh less than 165 pounds per cubic foot, as determined by the
standard test for apparent specific gravity ASTM C 127), using representative
chips about one inch in size taken from the stone as furnished.  Stones shall
have a loss not exceeding ten percent (10%) when subjected to five (5) cycles
of the sulfate soundness test (ASTM C 88).

c. The riprap stone to be used will be accepted only after its suitability has been
established to the satisfaction of the Engineer.  Samples of the proposed
riprap stone shall be submitted as directed by the Engineer, as well as the
name and location of proposed quarry for approval prior to shipment of any
riprap stone.

d. Approval of samples submitted, or of the quarries, shall not be construed as a
waiver by the Engineer of the right to reject any riprap stone which does not
comply with the requirements noted hereinafter.

2. Riprap A
a. A well-graded mixture composed primarily of the larger stone sizes, but with a

sufficient mixture of other sizes to fill the progressively smaller voids between
the stones shall be used.  The riprap shall be composed of a well-graded
mixture such that:
1) The d100 value (diameter of the largest stone size) is 12 inches.
2) The d50 value (diameter at which 50 percent of the mixture is smaller) is

4 inches.

3. Riprap B
a. A well-graded mixture composed primarily of the larger stone sizes, but with a

sufficient mixture of other sizes to fill the progressively smaller voids between
the stones shall be used.  The riprap shall be composed of a well-graded
mixture such that:
1) The d100 value (diameter of the largest stone size) is 15 inches.
2) The d90 value (diameter at which 90 percent of the mixture is smaller) is

10.5 inches.
3) The d30 value (diameter at which 30 percent of the mixture is smaller) is

7 inches.

H. On-site Soil for Reuse



1. Contaminated soil at the site cannot be used as general fill.

2.02 SOURCE QUALITY CONTROL

A. See Section 01400 - Quality Requirements, for general requirements for testing and
analysis of fill materials.

B. Source Testing

1. Unless otherwise specified, the Contractor shall collect and analyze a minimum of
one sample from every source of every fill type.  Samples shall be analyzed in
accordance with Section 01400 - Quality Requirements to demonstrate that the fill
type meets the requirements specified herein.  Analytical reports demonstrating
conformance with the specifications shall be submitted to the Engineer before
delivery to site.

2. If tests indicate fill materials do not meet specified requirements, change material
or source, and retest.

C. Alternate fill materials are not allowed unless approved by the Engineer.

D. Unsuitable material, including, but not limited to contaminated and/or hazardous
material, shall not be used as fill.  Unsuitable backfill shall be removed and replaced by
appropriate materials at the Contractor's expense.

PART 3  EXECUTION

3.01 GENERAL

A. Identify required lines, levels, contours, and datum locations.

B. Place acceptable soil material in layers to required elevations as shown on the
Drawings.

C. Fill, backfill, and compact to produce minimum subsequent settling.

D. Place material in approximately horizontal layers, beginning at the lowest area to be
filled.

E. Do not impair drainage.

3.02 PLACEMENT OF FILL

A. General

1. The Contractor shall prepare subgrade by removing vegetation, debris,
unsatisfactory soil materials, obstructions, and deleterious materials from ground
surface prior to placement of fills.  Scarify surfaces so that fill material will bond
with existing surface.

a. Dust minimization and prevention measures must be followed whenever
existing site soil is to be removed or moved.

b. Soil movement shall be avoided when possible and the applicable
precautions must be taken in accordance with Section 01120 Health and
Safety.

2. Fill to contours and elevations indicated using unfrozen materials.

3. Unless otherwise specified, place soil backfill and fill materials in layers not more
than 12 inches in loose depth (9 inches in compacted depth) for material
compacted by heavy equipment, and not more than 9 inches in loose depth (6
inches in compacted depth) for material compacted by hand-operated tampers.

4. Employ a placement method that does not disturb or damage other work.



5. Systematically fill to allow maximum time for natural settlement.  Do not fill over
porous, wet, frozen or spongy subgrade surfaces.

6. Maintain moisture content of fill materials within 2% of optimum and to attain
required compaction density.

B. Placement of Cover Soil and Crushed Gravel

1. Equipment used for placing cover materials shall not be driven directly on the
geosynthetic materials.  The Contractor shall closely monitor such equipment
during placement of cover soil to ensure that no damage, including tensioning or
wrinkling, occurs to the geotextile.

2. A minimum thickness of 12 inches of soil shall be maintained between the
geotextile and the equipment.

3. Do not dump soil materials directly onto the geotextile.

4. Low ground pressure equipment having a contact pressure less than 5 pounds per
square inch shall be used to spread material over the geotextile.

5. Any turning of the equipment shall be performed with extreme caution so as to
prevent damage to the geotextile.

6. The Contractor shall repair damage to geotextile materials caused by operation of
equipment.

7. On slopes greater than 5% place cover soil and crushed gravel from the bottom of
the slope upward.

3.03 COMPACTION

A. Use methods which will produce the required degree of compaction throughout the
entire depth of material without having a negative impact on the integrity of any material
which has already been placed.  Compact to the following minimum densities per ASTM
D698 (Standard Proctor):

 Material     Density

 General Fill    95% of max

 Cover Soil within 12" of Geotextile  92% of max

 Cover Soil    92% of max

 Crushed Gravel     95% max

3.04 GRADING

A. Perform required site grading and survey to establish and verify finish grades as
indicated in the Drawings.  Survey in accordance with Section 01700 - Execution
Requirements to document the depth and aerial extent of excavations shall also be
included.

B. Uniformly grade areas within the limits of grading shown on the Drawings, including
adjacent transition areas.  Smooth finished surfaces within specified tolerances,
compact with uniform levels or slopes between points where elevations are shown, or
between such points and existing grades.

3.05 TOLERANCES

A. The Contractor shall finish surfaces free from irregular surface changes and shall be
finished to required elevation +/- one-tenth (0.1) foot in five (5) feet.



3.06 FIELD QUALITY CONTROL

A. General

1. See Section 01400 - Quality Requirements, for general requirements for field
inspection and testing.

2. The Contractor shall conduct all field quality control sampling and analyses
described herein.

3. If tests indicate work does not meet specified requirements, the Contractor shall
remove work, replace and retest at the Contractor's expense.

4. When testing frequencies are specified, the Contractor shall ensure that the entire
quantity of tested material is represented by the test samples.

B. General Fill

1. Testing of Delivered Soil
a. Samples shall be taken as the material is delivered to the project site to

ensure uniformity of the material at the source.  The frequency at which
samples will be collected and testing performed is as follows:
 Laboratory Analysis   Minimum Frequency
 Sieve Analysis    1 every 5,000 cubic yards
 Moisture/Density (Standard Proctor) 1 every 5,000 cubic yards

2. In-place Testing
a. Compaction and Moisture:  A minimum of 5 field density/moisture content

tests per acre shall be performed by nuclear methods.
b. Lift Thickness:  The Engineer will verify the thickness of the installed layer by

measuring at a frequency of 2 measurements per acre.
C.  Cover Soil

1. Testing of Delivered Soil
a. Samples shall be taken as the material is delivered to the project site to

ensure uniformity of the material at the source.  The frequency at which
samples will be taken and testing performed for Cover Soil delivered to the
site are as follows:
 Laboratory Analysis   Minimum Frequency
 Sieve Analysis    1 every 2,500 cubic yards
 Moisture/Density (Standard Proctor) 1 every 2,500 cubic yards
 Remolded Hydraulic Conductivity 1 every 2,500 cubic yards

2. In-place Testing
a. Compaction and Moisture:  A minimum of 5 field density/moisture content

tests per acre shall be performed by nuclear methods.
b. Lift Thickness:  The Engineer will verify the thickness of the installed layer by

measuring at a frequency of 5 measurements per acre.

D. Gravels and Crushed Stone

1. Testing of Delivered Soil
a. Samples shall be taken as the material is delivered to the project site to

ensure uniformity of the material at the source.  The frequency at which
samples will be taken and testing performed for Cover Soil delivered to the
site are as follows:
 Laboratory Analysis   Minimum Frequency
 Sieve Analysis    1 every 5,000 cubic yards
 Moisture/Density (Standard Proctor) 1 every 5,000 cubic yards

2. In-place Testing



a. Compaction and Moisture:  A minimum of 5 field density/moisture content
tests per acre shall be performed by nuclear methods.

b. Lift Thickness:  The Engineer will verify the thickness of the installed layer by
measuring at a frequency of 5 measurements per acre.

END OF SECTION

 SECTION 02625



 GEOTEXTILES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Requirements for the purchase and installation of geotextile material.

1.02 RELATED SECTIONS

A. Section 01300 - Administrative Requirements

B. Section 01400 - Quality Requirements

1.03 REFERENCES

A. American Society for Testing and Materials (ASTM)

1. D 5261 Standard Test Method for Measuring Mass per Unit Area of Geotextiles

2. D 4632 Standard Test Method for Grab Breaking Load and Elongation of
Geotextiles

3. D 4533 Standard Test Method for Index Trapezoidal Tearing Strength of
Geotextiles

4. D 4833 Standard Test Method for Index Puncture Resistance of Geotextiles,
Geomembranes and Related Products

5. D 4491 Standard Test Method for Water Permeability of Geotextiles by Permittivity

6. D 4751 Standard Test Method for Determining Apparent Opening Size of a
Geotextile

7. D 4354 Standard Practice for Sampling of Geosynthetics for Testing

8. D 4759 Standard Practice for Determining the Specifications Conformance of
Geosynthetics

B. American Association of State Highway and Transportation Officials (AASHTO)

1. M 288 Geotextile Specification for Highway Applications

1.04 DEFINITIONS

A. Lot - A quantity of resin (usually the capacity of one rail car) used in the manufacture of
polyethylene geomembrane rolls.  The finished roll will be identified by a roll number
traceable to the resin lot used.

B. Construction Quality Assurance Consultant (CQA Consultant) - Party, independent from
Manufacturer and Installer that is responsible for observing and documenting activities
related to quality assurance during the lining system construction.

C. Geotextile Manufacturer (Manufacturer) - The party responsible for manufacturing the
geotextile rolls.

D. Geosynthetic Quality Assurance Laboratory (Testing Laboratory) - Party, independent
from the Manufacturer and Installer, responsible for conducting laboratory tests on
samples of geosynthetics obtained at the site or during manufacturing, usually under
the direction of the Engineer.

E. Installer - Party responsible for field handling, transporting, storing, deploying, seaming
and testing of the geomembrane seams.

F. Subgrade Surface - Soil layer surface which immediately underlies the geosynthetic



material(s).

1.05 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Prior to material delivery to project site, the contractor shall provide the engineer with a
written certification or manufacturers quality control data which displays that the
geotextile meets or exceeds minimum average roll values (MARV) specified herein.

C. The contractor shall submit to the Engineer manufacturerôs quality control manual for
the geotextile to be delivered to the site.

D. Conformance Sample:  Submit to CQA Consultant one 3-foot by full roll width sample of
geocomposite, if requested.

1.06 QUALITY ASSURANCE

A. Manufacturer and Installer shall participate in and conform to all terms and
requirements of Section 01400 - Quality Requirements, including the Engineer's
Contractor Quality Assurance (CQA) Plan. Contractor shall be responsible for assuring
this participation.

PART 2  PRODUCTS

2.01 GEOTEXTILE

A. The non-woven needle punched geotextile specified herein shall be made from
polypropylene staple or continuous fiber.

B. The geotextile shall be manufactured from first quality virgin polymer.

C. The geotextile shall be able to withstand direct exposure to ultraviolet radiation from
Sun for up to 15 days without any noticeable effect on index or performance properties.

D. Geotextile shall meet or exceed all of the following material properties.

Property    Test Method Value* Test Frequency

 Mass per Unit Area (oz./sq.yd.) ASTM D 5261 6.0  1 per 90,000
sq. ft.

 Grab Strength (lbs.)   ASTM D 4632 170  1 per 90,000
sq. ft.

 Grab Elongation (%)   ASTM D 4632 50  1 per 90,000
sq. ft.

 Trapezoidal Tear Strength (lbs.) ASTM D 4533 70  1 per 90,000
sq. ft.

 Puncture Strength (lbs.)  ASTM D 4833 90  1 per 90,000
sq. ft.

 Apparent Opening Size (sieve #) ASTM D 4751 70  1 per 540,000
sq. ft.

 *  All property values, with the exception of apparent opening size (AOS) represent
minimum average roll values (MARV) in the weakest principal direction.  Values for
AOS represent maximum average roll values.



2.02 MANUFACTURE

A. All rolls of the geotextile shall be identified with permanent marking on the roll or
packaging, with the manufacturers name, product identification, roll number and roll
dimensions.

2.03 TRANSPORT

A. Transportation of the geotextile shall be the responsibility of the Contractor.

B. During shipment, the geotextile shall be protected from ultraviolet light exposure,
precipitation, mud, dirt, dust, puncture, or other damaging or deleterious conditions.

C. Upon delivery at the job site, the Contractor shall ensure that the geotextile rolls are
handled and stored in accordance with the manufacturerôs instructions as to prevent
damage.

PART 3  EXECUTION

3.01 INSTALLATION

A. Contractor shall furnish all geotextile, labor, incidental materials, tools, supervision,
transportation, and installation equipment necessary for the installation of geotextile, as
specified herein, and as shown on the drawings.

B. The geotextile shall be handled in such a manner as to ensure that it is not damaged in
any way.  Should the Contractor damage the geotextile to the extent that it is no longer
usable as determined by these specifications or by the Engineer, the Contractor shall
replace the geotextile at his own cost.

C. The geotextile shall be installed to the lines and grades as shown on the Drawings and
as described herein.

D. The geotextile shall be rolled down the slope in such a manner as to continuously keep
the geotextile in tension by self weight.  The geotextile shall be securely anchored in an
anchor trench where applicable, or by other approved or specified methods.

E. In the presence of wind, all geotextiles shall be weighted by sandbags or approved
equivalent.  Such anchors shall be installed during placement and shall remain in place
until replaced with cover material.

F. The Contractor shall take necessary precautions to prevent damage to adjacent or
underlying materials during placement of the geotextile.  Should damage to such
material occur due to the fault of the Contractor, the latter shall repair the damaged
materials at his own cost and to the satisfaction of the Engineer.

G. During placement of the geotextile, care shall be taken not to entrap soil, stones or
excessive moisture that could hamper subsequent seaming of the geotextile as judged
by the Engineer.

H. The geotextile shall not be exposed to precipitation prior to being installed and shall not
be exposed to direct Sun light for more than 15 days after installation.

I. The geotextile shall be seamed using heat seaming or stitching methods as
recommended by the manufacturer and approved by the Engineer.  Sewn seams shall
be made using polymeric thread with chemical resistance equal to or exceeding that of
the geotextile.  All sewn seams shall be continuous.  Seams shall be oriented down
slopes perpendicular to grading contours unless otherwise specified.   For heat
seaming, fusion welding techniques recommended by the manufacturer shall be used.

J. The Contractor shall not use heavy equipment to traffic above the geotextile without
approved protection.



K. The geotextile shall be covered as soon as possible after installation and approval.
Installed geotextile shall not be left exposed for more than 15 days.

L. Material overlying the geotextile shall be carefully placed to avoid wrinkling or damage
to the geotextile.   Free fall of riprap directly on top of the Geotextile shall not permitted.

3.02 FIELD QUALITY CONTROL

A. Perform field inspection and testing in accordance with Section 01400 - Quality
Requirements.

B. The  CQA Consultant shall examine the geotextile rolls upon delivery to the site and
report any deviations from project specifications to the Contractor.

C. Conformance Testing

1. The Engineer may decide to arrange conformance testing of the rolls delivered to
the job site.  For this purpose, the engineer shall take a sample three feet (along
roll length) by roll width according to ASTM Practice D 4354  The sample shall be
properly marked, wrapped and sent to an independent laboratory for conformance
testing at a frequency of one test per 50,000 sf of material.  At a minimum, the
following conformance tests shall be performed:
a. Grab Strength.
b. Grab Elongation.
c. Tear Strength.
d. Puncture Strength.

2. The pass or fail of the conformance test results shall be determined according to
ASTM Practice D 4759.

3. If conformance testing results do not comply with the requirements of the geotextile
specified herein, the frequency of sampling and testing may be increased.  This
additional testing shall be paid for by the Contractor.

4. Any geotextile not meeting the requirements of the geotextile specified herein will
be rejected by the Engineer.  The rejected material shall be replaced by the
Contractor with suitable material at his cost.

 END OF SECTION



 SECTION 02921

 TOPSOIL AND SEEDING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Preparation of subsoil.

B. Placing topsoil.

C. Seeding, mulching and fertilizer.

D. Establishment.

1.02 RELATED SECTIONS

A. Section 01400 - Quality Requirements

B. Section 02316 - Fill and Backfill:  Topsoil material.

1.03 REFERENCES

A. Agricultural Marketing Service (AMS)

1. AMS-01 (Amended thru: Aug 1988) Federal Seed Act Regulations (Part 201-202)

B. American Society for Testing and Materials (ASTM)

1. D 2607 Peats, Mosses, Humus, and Related Products

C. Commercial Item Descriptions (CID)

1. CID A-A-1909 (Basic; Notice 1) Fertilizer

D. Commonwealth of Massachusetts Department of Public Works

1. State Specifications (1988) Standard Specifications for Highways and Bridges.
This publication will be referred to hereinafter as the "State Specifications"

E. United State Department of Agriculture

1. Soil Taxonomy, A Basic System of Soil Classification for Making and Interpreting
Soil Surveys, second edition.

1.04 DEFINITIONS

A. Weeds:  Include Dandelion, Jimsonweed, Quackgrass, Horsetail, Morning Glory, Rush
Grass, Mustard, Lambsquarter, Chickweed, Cress, Crabgrass, Canadian Thistle,
Nutgrass, Poison Oak, Blackberry, Tansy Ragwort, Bermuda Grass, Johnson Grass,
Poison Ivy, Nut Sedge, Nimble Will, Bindweed, Bent Grass, Wild Garlic, Perennial
Sorrel, and Brome Grass.

1.05 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Pesticide Treatment Plan - Submit if use of pesticide becomes necessary, with
proposed sequence of pesticide treatment work. The pesticide trade name, chemical
composition, formulation, concentration, application rate of active ingredients and
method of application for all materials; and the name and state license number of the
state certified applicator shall be included.

C. Prior to application, submit manufacturer's specifications and certificates of compliance
for:



1. Seed mixes

2. Pesticide materials

3. Topsoil

D. Topsoil Test Results, including recommended lime and soil amendment application
rates.  Submit prior to application.

1.06 DELIVERY, INSPECTION, STORAGE, AND HANDLING

A. Delivery

1. Topsoil - A soil test shall be provided for topsoil delivered to the site.

2. Soil Amendments - Soil amendments shall be delivered to the site in the original,
unopened containers bearing the manufacturer's chemical analysis. In lieu of
containers, soil amendments may be furnished in bulk. A chemical analysis shall
be provided for bulk deliveries.

3. Pesticide - Pesticide material shall be delivered to the site in the original, unopened
containers bearing legible labels indicating the Environmental Protection Agency
(EPA) registration number and the manufacturer's registered uses.

B. Inspection

1. Seed shall be inspected upon arrival at the job site by the Engineer for conformity
to type and quality in accordance with paragraph MATERIALS. Other materials
shall be inspected for meeting specified requirements and unacceptable materials
shall be removed from the job site.

C. Storage

1. Materials shall be stored in areas designated by the Engineer. Seed, lime and
fertilizer shall be stored in cool, dry locations away from contaminants. Chemical
treatment materials shall not be stored with other landscape materials.

D. Handling

1. Except for bulk deliveries, materials shall not be dropped or dumped from vehicles.

PART 2  PRODUCTS

2.01 SEED

A. Seed Classification - State-approved seed of the latest season's crop shall be provided
in original sealed packages bearing the producer's guaranteed analysis for percentages
of mixture, purity, germination, hard seed, weed seed content, and inert material. Labels
shall be in conformance with AMS-01 and applicable state seed laws.

B. Seed Mixture - Seed mixture shall be in accordance with Paragraph M6.03.0 "Seed, For
Slopes and Shoulders", of the State Specifications, as follows:

    Mixture Percent Germination,  Purity,

 Seed Type  by Weight  Minimum
 Minimum

 Creeping Red Fescue 50   85   95

 Kentucky 31  30   85   95

 Domestic Rye  10   90   98

 Red Top   5   85   92



 Ladino Clover  5   85   96

C. Quality - Weed seed shall not exceed 1 percent by weight of the total mixture. Wet,
moldy, or otherwise damaged seed shall be rejected.

D. Temporary Seed - The temporary seed for erosion control shall be as follows:

 Botanical Name  Common Name  Live Seed

 Lolium annualis  Annual Ryegrass 90

 E. Seed Mixing - The field mixing of seed shall be performed on site in the presence of the
Engineer.

2.02 TOPSOIL

A. Natural, fertile, agricultural soil typical of locality, capable of sustaining vigorous plant
growth, obtained from well drained site free of flooding, not in frozen or muddy
condition, between 6 and 20 percent organic matter, and pH value between 6.0 and 7.5.
Free from subsoil, slag, lumps or clods of clay, stones 2 inches or greater, lumps, live
plants, roots, sticks, crabgrass, noxious weed, and foreign matter.

B. Classification - Topsoil shall be classified as loam or sandy-loam per United States
Department of Agriculture (USDA) with less than 10% gravel by weight.  Loamy-sand
will not be accepted.

2.03 SOIL AMENDMENTS

A. Lime - Lime shall be agricultural limestone and shall have a minimum calcium
carbonate equivalent of 90 percent and shall be ground to such a fineness that at least
90 percent will pass a 10-mesh sieve and at least 50 percent will pass a 6 -mesh sieve.

B. Fertilizer - Fertilizer shall be commercial grade, granular, free flowing, uniform in
composition, Conform to CID A-A-1909, and as recommended by each soil test.

C. Organic Soil Amendments

1. Peat: Peat moss derived from a bog, swampland or marsh shall conform to ASTM
D 2607.

2. Sand: Clean, free of toxic materials; 95 percent by weight shall pass a No. 10 sieve
and 10 percent by weight shall pass a No. 16 sieve.

3. Rotted Manure: Well rotted, horse or cattle manure containing a maximum 2
percent by volume of straw, sawdust, or other bedding materials free of stones,
sticks, soil and containing no chemicals or ingredients harmful to plants.

4. Decomposed Wood Derivatives: Ground bark, sawdust, or other wood waste
material free of stones, sticks, soil, and toxic substances harmful to plants,
stabilized with nitrogen and having the following properties:
a. Particle Size: Minimum percent by weight passing:
 Sieve Size    Percent
 No. 4   80

b. Nitrogen Content: Minimum percent based on dry weight:
 Material   Percent
 Redwood Sawdust  0.5
 Fir Sawdust   0.7
 Fir or Pine Bark  1.0

5.  Clay: Granular particles produced from montmorillonite clay calcined to minimum



temperature of 1,200 degrees F to the following gradation: minimum 90 percent
passing No. 8, 99 percent retained in No. 60 sieve and maximum 2 percent
passing No. 100 sieve. Bulk density: maximum 40 pounds per cubic foot.

D. Soil Conditioner - Soil conditioner shall be for single use or in combination to meet
requirements for topsoil. Gypsum shall be commercially packaged, free flowing,
minimum 95 percent calcium sulfate by volume.

2.04 MULCH

A. Mulch shall be free from weeds, mold, and other deleterious materials.

B. Straw - Straw shall be stalks from oats, wheat, rye, barley, or rice furnished in air-dry
condition and with a consistency for placing with commercial mulch-blowing equipment.

C. Hay - Hay shall be native hay, sudan-grass hay, broomsedge hay, or other herbaceous
mowings furnished in an air-dry condition suitable for placing with commercial mulch-
blowing equipment.

D. Wood Cellulose Fiber - Wood cellulose fiber shall be used for hydroseed applications.
Wood cellulose fiber shall not contain any growth or germination-inhibiting factors and
hall be dyed an appropriate color to facilitate visual metering during application.
Composition on air-dry weight basis: 9 to 15 percent moisture, pH range from 4.5 to 6.0.

2.05 WATER

A. Water shall be clean, fresh and free of substances or matter which could inhibit
vigorous growth of grass.

2.06 PESTICIDE

A. Pesticide shall be insecticide, herbicide, fungicide, nematocide, rodenticide and
miticide. For the purpose of this specification, soil fumigant shall have the same
requirements as a pesticide. The pesticide material shall be EPA registered and
approved.

2.07 EROSION CONTROL MATERIAL

 Soil erosion control shall conform to the following:

A. Soil Erosion Control Blanket - Machine produced mat of wood excelsior formed from a
web of interlocking wood fibers, covered on one side with either knitted straw blanket-
like mat construction, covered with biodegradable plastic mesh, or interwoven
biodegradable thread, plastic netting or twisted kraft paper cord netting.

B. Soil Erosion Control Fabric - Knitted construction of polypropylene yarn with uniform
mesh openings 3/4 to 1 inch square with strips of biodegradable paper. Filler paper
strips shall last 6 to 8 months.

C. Soil Erosion Control Net - Heavy, twisted jute mesh weighing approximately 1.22
pounds per linear yard and 4 feet wide with mesh openings of approximately 1 inch
square.

D. Anchors - Erosion control anchor material shall be as recommended by the
manufacturer.

2.08 SOURCE QUALITY CONTROL

A. See Section 01400 - Quality Requirements, for general requirements for testing and
analysis.

B. Topsoil Testing Requirements

1. Perform testing of topsoil, and submit laboratory reports which state nutrient levels,



pH in accordance with ASTM D 4972, organic matter content in accordance with
ASTM D 2974, and recommendations for application rates of lime and fertilizer.
Provide test results of one sample for every 2,500 cubic yards of topsoil.

C. Unsuitable material, including, but not limited to contaminated and/or hazardous
material shall be removed and replaced by appropriate materials at the Contractor's
expense.

PART 3  EXECUTION

3.01 SEEDING TIMES AND CONDITIONS

A. Seed shall be sown from 15 April to 1 June for spring planting and from 15 August to 1
October for fall planting.

B. Turf operations shall be performed only during periods when beneficial results can be
obtained. When drought, excessive moisture or other unsatisfactory conditions prevail,
the work shall be stopped when directed.

C. When special conditions warrant a variance to the turf operations, proposed times shall
be submitted to and approved by the Designer.

3.02 TOPSOIL PLACEMENT PREPARATION

A. Place topsoil as indicated in the Drawings.

B. Grading - The Engineer shall verify that finished grades are as indicated on the contract
drawings, and placing of topsoil and smooth grading has been complete.

C. Application of Soil Amendments

1. Soil Test - A soil test shall be performed on delivered topsoil for pH, chemical
analysis and mechanical analysis to establish the quantities and type of soil
amendments required to meet local growing conditions for the type and variety of
turf specified.

2. Lime - Lime shall be applied at the rate recommended by the soil test. Lime shall
be incorporated into the soil to a minimum depth of 3 inches or may be
incorporated as part of the tillage operation.

3. Fertilizer - Fertilizer shall be applied at the rate recommended by the soil test.
Fertilizer shall be incorporated into the soil to a minimum depth of 3 inches and
may be incorporated as part of the tillage or hydroseeding operation.

4. Soil Conditioner - Soil Conditioner shall be applied at the rate recommended by the
soil test and thoroughly incorporated by tillage into the soil to a minimum depth of 3
inches.

D. Finished Grading

1. Preparation - Turf areas shall be filled as needed or have surplus soil removed to
attain the finished grade. Drainage patterns shall be maintained as indicated on the
contract drawings. Turf areas compacted by construction operations shall be
completely pulverized by tillage.

2. Turf Area Debris - Turf areas shall have debris and stones larger than two inches
in any dimension removed from the surface.

E. Apply soil amendments after smooth raking of topsoil and prior to roller compaction.

1. Protection - Finished graded areas shall be protected from damage by vehicular
traffic and erosion.

F. Apply fertilizer in accordance with manufacturer's instructions.



3.03 SEEDING

A. General

1. Prior to seeding, any previously prepared seedbed areas compacted or damaged
by interim rain, traffic or other cause, shall be reworked to restore the ground
condition previously specified. Seeding operations shall not take place when the
wind velocity or precipitation will prevent uniform seed distribution.

B. Equipment Calibration

1. The equipment to be used and the methods of turfing shall be subject to the
inspection an approval of the Engineer prior to commencement of turfing
operations. Immediately prior to the commencement of turfing operations, the
Contractor shall conduct turfing equipment calibration tests in the presence of the
Engineer.

C. Applying Seed

1. The Contractor shall have the option of broadcast seeding, drill seeding, or
hydroseeding.
a. Broadcast Seeding - Seed shall be uniformly broadcast at the rate of 6

pounds per 1000 square feet using broadcast seeders. Half of seed shall be
broadcast in one direction, an the remainder at right angles to the first
direction.

b. Drill Seeding - Seed shall be uniformly drilled to an average depth of 1/2 inch
and at the rate of 6 pounds per 1000 square feet using equipment having
drills not more than 6-1 2 inches apart. Row markers shall be used with the
drill seeder.

c. Rolling for Broadcast and Drill Seeding - Immediately after broadcast or drill
seeding, except for slopes 3-horizontal-to-1 vertical and greater, the entire
area shall be firmed with a roller not exceeding 90 pounds for each foot of
roller width. Areas seeded with seed drills equipped with rollers shall not be
rolled.

d. Hydroseeding - Seed and fertilizer shall be added to water and thoroughly
mixed at the rates specified. Wood cellulose fiber mulch shall be added at the
rates recommended b the manufacturer after the seed, fertilizer and water
have been thoroughly mixed, to produce a homogeneous slurry. Slurry shall
be uniformly applied under pressure over the entire area. The hydroseeded
area shall not be rolled.  Seed shall be applied at a rate of 8 pounds per 1,000
square feet.

D. Mulch

1. Straw or Hay Mulch for Broadcast and Drill Seeding
a. Straw or hay mulch shall be spread uniformly at the rate of 2 tons per acre.

Mulch shall be spread by hand, blower-type mulch spreader or other
approved method. Mulching shall be started on the windward side of relatively
flat areas or on the upper part of a steep slope and continued uniformly until
the area is covered. The mulch shall not be bunched. All seeded areas shall
be mulched on the same day as the seeding.

2. Mechanically Anchoring of Straw and Hay Mulch
a. Immediately following spreading, the mulch shall be anchored to the soil by a

V-type-wheel land packer, a scalloped-disk land packer designed to force
mulch into the soil surface, or other suitable equipment.

3. Wood Cellulose Fiber Mulch for Hydroseeding
a. Wood cellulose fiber mulch for use with the hydraulic application of seed and

fertilizer. shall be applied as part of the hydroseeding operation.



3.04 EROSION CONTROL

A. Erosion Control Material

1. Erosion control material, where indicated or required, shall be installed in
accordance with manufacturer's instructions. Placement of the erosion control
material shall be accomplished without damage to installed material or without
deviation to finished grade.

B. Temporary Turf Cover

1. General
a. When there are contract delays in the turfing operation or a quick cover is

required to prevent erosion, the areas designated for turf shall be seeded with
the temporary seed specified as directed by the Engineer.

2. Application
a. When no other turfing materials have been applied, the quantity of one half of

the required soil amendments shall be applied and the area tilled.  Seed shall
be uniformly broadcast and applied at the rate of 5 pounds per 1000 square
feet. The area shall be watered as required.

3.05 RESTORATION AND CLEANUP

A. Restoration - Existing turf areas, pavements and facilities that have been damaged from
the turfing operation shall be restored to original condition.

B. Clean Up - Excess and waste material shall be removed from the planting operation
and shall be dispensed of off the site. Adjacent paved areas shall be cleaned.

3.06 PROTECTION OF TURFED AREAS

A. Immediately after turfing, the area shall be protected against traffic or other use by
erecting barricades and providing signage as required, or as directed by the Engineer.

3.07 TURF ESTABLISHMENT PERIOD

A. The Turf Establishment Period for establishing a healthy stand of turf shall begin on the
first day of work under this contract and shall end three (3) months after the last day of
turfing operations required by this contract. Written calendar time period shall be
furnished to the Engineer for the Turf Establishment Period.  When there is more than
one turf establishment period, describe the boundaries of the turfed area covered or
each period.

B. A satisfactory stand of turf from the seeding operation for is defined as a minimum of 15
grass plants per square foot. Bare spots shall be no larger than 25 square feet. The
total bare spots shall not exceed 2 percent of the total seeded area.

C. Maintenance During Establishment Period

1. General - Maintenance of the turfed areas shall include eradicating weeds,
eradicating insects and diseases, protecting embankments and ditches from
erosion, maintaining erosion control materials and mulch, protecting turfed areas
from traffic, mowing, and watering.

2. Mowing - Turf areas shall be mowed to a minimum height of 3 inches when the
average height of the turf becomes 4 inches. Clippings shall be removed when the
amount of cut turf is heavy enough to damage the turfed areas.

3. Watering - Watering shall be at intervals to obtain a moist soil condition to a
minimum depth of 1 inch. Frequency of watering and quantity of water shall be
adjusted in accordance with the growth of the turf. Run-off, puddling and wilting
shall be prevented.



3.08 FINAL ACCEPTANCE

A. Pesticide - Treatment for disease or pest shall be in accordance with this specification.

1. Repair - The Contractor shall re-establish as specified herein, eroded, damaged or
barren areas. Mulch shall also be repaired or replaced as required.

B. Preliminary Inspection

1. Prior to the completion of the Turf Establishment Period, a preliminary inspection
shall be held by the Engineer. Time for the inspection shall be established in
writing. The acceptability of the turf in accordance with the Turf Establishment
Period shall be determined. An unacceptable stand of turf shall be repaired as
soon as turfing conditions permit.

2. Maintenance Report - A written record shall be furnished to the Engineer of the
maintenance work performed.

C. Final Inspection

1. A final inspection shall be held by the Engineer to determine that deficiencies
noted in the preliminary inspection have been corrected. Time for the inspection
shall be established in writing.

 END OF SECTION


