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Bureau of Waste Site Cleanup

COMPREHENSIVE RESPONSE ACTION TRANSMITTAL
FORM & PHASE | COMPLETION STATEMENT

Massachusetts Department of Environmental Protection BWSC-108 |

Release Tracking Number

Pursuant to 310 CMR 40,0484 (Subpart D) and 40.0800 (Subpart H) | 3] - 00518

/]

A. SITE LOCATION:
Site Name: (optional) ~ Former General Electric Facility (Eastern Parking Lot/Drum Storage Area)

Street: 50 Fordham Road Location Aid:

City/Town:  Wilmington ZIP Code: 01887

Related Release Tracking Numbers that this Form Addresses:

Tier Classification: (check one of the following) BJTierta [ ]Tierie [meric [JTiertt  [] Not Tier Classified
If a Tier | Permit has been issued, state the Permit Number: 83052

B. THIS FORM IS BEING USED TO:  (check all that apply)
Submit a Phase | Completion Statement. pursuant to 310 CMR 40.0484 (complete Sections A. B. C. G. H. 1 and J}.
Submit a Phase Il Scone of Work. pursuant to 310 CMR 40,0834 (complete Sections A, B. C. G. H. | and ).

Submit a final Phase Il Comprehensive Site Report and Completion Statement, pursuant to 310 CMR 40.0836
{complete Sections A, B, C, D, G, H, 1 and J}.

Submit a Phase 1l Remedial Action Plan and Completion Statement, pursuant to 310 CMR 40.0862 (complete Section A, B. C. G, H,  and J).
Submit a Phase IV Remedy Implementation Plan. pursuant to 310 CMR 40.0874 (complete Sections A. B. C. G. H. | and J).
Submit a As-Built Construction Report. pursuant to 310 CMR 40.0875 (complete Sections A. B. C. G. H. l and ).

Submit a Phase IV Final Inspection Report and Completion Statement, pursuant to 310 CMR 40.0878 and 40.0879 (complete Sections A,
B.C.E G H. land J).

Submit a pericdic Phase V Inspection & Monitoring Report, pursuant to 310 CMR 40.0892 (complete Sections A, B, C, G, H, | and J}.

OO0 OddDO OO

Submit a final Phase V Final Inspection & Monitoring Report and Completion Statement, pursuant to 310 CMR 40.0893 {complete
Sections A.B. C,F, G, H, | and J).

You must attach all supporting documentation required for each use of form indicated, including copies of
any Legal Notices and Notices to Public Officials required by 310 CMR 40.1400.

C. RESPONSE ACTIONS:

D Check here if any response action(s) that serves as the basis for the Phase submittal{s) involves the use of Innovative Technologies.
(DEP is interested in using this information to create an Innovative Technologies Clearinghouse.)

Describe Technologies:

D. PHASE Il COMPLETION STATEMENT:

Specify the outcome of the Phase |l Comprehensive Sites Assessment:
|:| Additional Comprehensive Response Actions are necessary at this Site, based on the results of the Phase Il Comprehensive Site Assessment.

D The requirements of a Class A Response Action Qutcome have been met and a completed Response Action Qutcome Statement (BWSC-104)
will be submitted to DEP.

|:| The requirements of a Class B Response Action Outcome have been met and a completed Response Action Outcome Statement (BWSC-104)
will be submitted to DEP.

|:| Rescoring of this Site using the Numerical Ranking System is necessary, based on the results of the final Phase Il Report.

E. PHASE IV COMPLETION STATEMENT: v

Specify the outcome of the Phase IV activities:

|:| Phase V operation, maintenance or monitoring of the Comprehensive Response Action is ndc
({This site will be subject to a Phase V QOperation, Maintenance and Monitoring Annual Complign

D The requirements of a Class A Response Action Qutcome have been met. No additionat ogefatis
ensure the integrity of the Response Action Outgome. A completed Response Action Outcgh
DEP.

D The requirements of a Class B Response Action Outcome have been met. No additional ogeration, ma

Etés;re the integrity of the Response Action Outcome. A completed Response Action Outed nﬁaﬁmmgﬂsewemﬂ :
Section E is continued on the next page WOBURN MASS .
——— "

ANAONNY

Supersedes Forms BWSC-010 (in part) and 013
Revised 3/30/95 Do Not Alter This Form Page 1 of 3



Massachusetts Department of Environmental Protection BWSCT-108 '
Bureau of Waste Site Cleanup

COMPREHENSIVE RESPONSE ACTION TRANSMITTAL Retoase Tracking Nomber
FORM & PHASE | COMPLETION STATEMENT
Pursuant to 310 CMR 40.0484 (Subpart D) and 40.0800 (Subpart H) [3] - [00518 |

E. PHASE IV COMPLETION STATEMENT: (continued)

D The requirements of a Ciass C Response Action Outcome have been met. Further operation, maintenance or monitoring of the remedial action
is necessary to ensure that conditions are maintained and that further progress is made toward a Permanent Solution. A completed Response
Action Outcome Statement (BWSC-104) will be submitted to DEP.

Indicate whether the operation and maintenance will be Active or Passive. (Active QOperation and Maintenance is defined at 310 CMR 40.0006.):

O Active Operation and Maintenance O Passive Operation and Maintenance
(Active Operation and Maintenance makes the Site subject to a Post-RAQ Class C Active Operation and Maintenance Annual Compliance Fee.)

F. PHASE V COMPLETION STATEMENT
Specify the outcome of Phase V activities:

[:| The requirements of a Class A Response Action outcome have been met and a completed Response Action Cutcome Statement (BWSC-
104) will be submitted to DEP.

D The requirements of a Class B Response Action Outcome have been met, No additional operation, maintenance or monitoring is necessary
to ensure the integrity of the Response Action Qutcome. A completed Response Action Qutcome Statement (BWSC-104) will be submitted
to DEP.

[ Therequirements of a Class C Response Action Outcome have been met. Further operalion, maintenance or monitoring of the remedial
action is necessary to ensure that conditions are maintained and that further progress is made toward a Permanent Solution. A completed
Respense Action Qutcome Statement (BWSC-104) will be submitted to DEP,

Indicate whether the operation and maintenance will be Active or Passive. (Active Operation and Maintenance is defined at 310 CMR 40.0006.):

O Active Operation and Maintenance O Passive Operation and Maintenance
(Active Operation and Maintenance makes the Site subject to a Post-RAQ Class C Active Operation and Maintenance Annual Compliance Fee.)

G. LSP OPINION:

| attest under the pains and penalties of perjury that | have personally examined and am familtar with the information contained in this transmittal form,
including any and all documents accompanying this submittal. In my professional epinion and judgement based upon application ot (i) the standard ot
care in 309 CMR 4.02(1), (ii) the applicable provisions of 309 CMR 4.02(2) and {3), and (iii) the provisions ot 309 CMR 4.03(5), to the best of my
knowledge, intormatton and belief,

> it sechion B indicates that a Phase 1, Phase h, Phase lll, Phase IV or Phase V Completion Statement s being submitted, the response aclions(s)
that is (are) the subject ot this submittal (i) has (have) been developed and implemented in accordance with the applicable provisions ot M.G.L. ¢. 2Z1E
and 310 CMR 40.0000, (i} is (are) appropriate and reasonable to accomplish the purposes off such response action(s) as set forth in the applicable
provisions of M.G.L. ¢. 21E and 310 CMR 40.0000, and (iii) complies(y) with the identitied provisions ot all orders, permits, and approvals identitied in
this submittal;

> It Section B indicates that a Phase [I Scope of Work or a Fhase |V Kemedy Implementation Plan 1S peing submitted, the response action{s) that
is {are) the subject of this submittal (i} has (have) been developed in accordance with the applicable provisions of M.G.L. c. 21E and 310 CMR
40.0000, (u} 15 (are) appropriate and reasonable to accomplish the purposes of such response action(s) as set torth in the applicable provisions of
M.G.L. c. 21E and 310 CMR 40.0000, and (iii} complies(y) with the identitied provisions ot all orders, permits, and approvals identitied in this submittal;

> I Section B indicates that as As-Bullt Construction Report ¢r a Mhase V Inspection and Monitonng Report 1S being submitted, the response
action(s) that is (are} the subject ot this submittal (i) is (are) being implemeanted in accordance with the applicable provisions ot M.G.L. ¢. 21E and 310
CMR 40.0000, {ii) is (are) appropriate and reasonable to accomplish the purposes of such response action(s) as set forth in the applicable provisions
ot M.G. L. c. 21E and 310 CMR 40.0000, and (liiy complies(y) with the identitied provisions of all orders, permits, and approvals identitied in this
submittal.

| am aware that signiticant penalties may result, inctuding, but not limited to, possible tines and imprisonment, if | submit intormation which | know to
be false, inaccurate or materially incomplete.

|:| Check here if the Response Action(s) on which this opinion is based, if any, are (were) subject to any order(s), pemmit(s) and/or approval(s}
issued by DEP or EPA. If the box is checked, you MUST attach a statement identifying the applicable provisicns thereof.

LSP Name: Bruce A. Hoskins LsP# 7109

Telephone: (603) 893-0616 Ext.:

FAX: (optional)

Signature: @ é 7W

Date: YY) ]_\/ "—‘}—#Z_Qe.ﬁb

Supersedes Forms BWSC-010 (in part) and 013
Revised 3/30/95 Do Not Alter This Form Page 2 of 3



Massachusetts Department of Environmental Protection BWSC-108
Bureau of Waste Site Cleanup

COMPREHENSIVE RESPONSE ACTION TRANSMITTAL
FORM & PHASE | COMPLETION STATEMENT
Pursuant to 310 CMR 40.0484 (Subpart D) and 40.0800 (Subpart H) [3] .- 00518 |

Release Tracking Number

H. PERSON UNDERTAKING RESPONSE ACTION(S):
Name of Organizaton: TRC Environmental Corporation

Name of Contact:  Joseph Yeasted Title: Vice President

street: Boott Mills South, Foot of John Street

City/Town: Lowell State: MA ZIP Code: (1852
Telephone: (978) 870-5600 Ext.: FAX: (optional)

D Check here if there has been a chanpe in the person undertaking the Resnonse Action.

i RELATIONSHIP TO SITE OF PERSON UNDERTAKING RESPONSE ACTION(S):  (check ane)

[xX] rRPorpRP  Specify: (()Owner () operator ()Generator ( )Transporter ~ Other RP or PRP:  Other legally responsible party
[:I Fiduciary, Secured Lender or Municipality with Exempt Status (as defined by M.G.L. c. 21E. 5.2}
D Agency or Public Utility on a Right of Way (as defined by M.G.L. c. 21E, s8.5(j})
|:| Any Other Person Undertaking Response Action Specify Relationship:
J. CERTIFICATION OF PERSON UNDERTAKING RESPONSE ACTION(S):
| Joseph Yeasted , attest under the pains and penalties of perjury (i} that | have personally examined and am

familiar with the information contained in this submittal, including any and all documents accompanying this transmittal torm, {iij that based on my
inquiry of those individuals immediately responsible tor obtaining the intormation, the material information contained in this submittal i, to the best

ot my knowledge and beliet, true, accurate and compiete, and (i) that | am tully authorized to make this attestation on behalt ot the entity legally
responsible tor this submittal. (/the person or entity on whose behalt this submittal is made am/is aware that there are signiticant penaifies, including,
but not limited to, possible tines and imprisonment, for willlully submitting talse, inaccurate, or incomplete intormation.

Title:  Vice President

For Joseph Yeasted Date: July 7, 2000
{pnnt name ot person or entity recorded In aection H)

Enter address ot the person providing certitication, it ditterent trom address recorded in Section H:

Street:
City/Town: State: ZIP Code:
Telephone: Ext.: Fax: {(optional)

YOU MUST COMPLETE ALL RELEVANT SECTIONS OF THIS FORM OR DEP MAY RETURN THE DOCUMENT AS
INCOMPLETE. IF YOU SUBMIT AN INCOMPLETE FORM, YOU MAY BE PENALIZED FOR MISSING
A REQUIRED DEADLINE.

Supersedes Forms BWSC-010 (in part) and 013
Revised 3/30/95 Do Not After This Form Page 3 of 3
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GLOSSARY OF TERMS

Aquifer — Underground water supply located in soils and rock.
AUL — Activity and Use Limitation indicating an environmental restriction on a property.

Background - the level of otl and/or hazardous material that would exist in the absence of the
site of concer.

Bailer — Field equipment used to sample groundwater from a monitoring well.
Degradation — The natural breakdown of contaminants.

Dense Non-aqueous Phase Liquid (DNAPL) — A distinct accumulation of liquid chemicals,
such as solvents, in the subsurface that are more dense than water, and tend to sink.

Dig-Safe — Utility underground plant damage prevention system.
Downgradient — “Downstream’ from an area of concern.

Extractable Petroleum Hydrocarbons (EPH) - Petroleum hydrocarbons found in “heavier”
petrolenm products, such as fuel oil.

Fingerprint Analysis — Laboratory analysis of sample to characterize the type of petroleum.

Flame Ionization Detection — field equipment used to screen headspace to identify the mass
transfer of volatile oil and/or hazardous material to the sample headspace.

Fractured Bedrock — Rock located deep in the subsurface that is broken or split.
Groundwater — Water stored in aquifers (i.e. below the earth’s surface).

Headspace Screening — analytical screening procedure identifying the mass transfer of volatile
o1l and/or hazardous material from a solid or liguid test sample to an overlying confined
space.

Light Non-aqueous Phase Liquid (LNAPL) — A distinct accumulation of liquid oil or other
chemicals, such as gasoline, in the subsurface that is less dense than water, and tends to
float on water.

MCP — The Massachusetts Contingency Plan that defines environmental investigation and
remediation requirements.

Qutfall — The exit point of stormwater lines or other drains,

Overburden - Soil, sediments and gravel deposits on top of bedrock.

L2000-208 v



Part Per Billion (ppb) — A unit of measure used to express how much of a substance or
compound is present in the environment. For example, one drop of trichloroethylene
(TCE) in 26,000 gallons of water is approximately equal to 1 ppb of TCE in water.

Part Per Million (ppm) — A unit of measure used to express how much of a substance or
compound is present in the environment. For example, one drop of trichloroethylene
(TCE) in 26 gallons of water is approximatcly equal to 1 ppm of TCE in water.

PCE - Tetrachloroethylene, a commonly used chlorinated solvent used for machinery
degreasing, and is denser than water.

PetroFlag Field Test Kit — A field analytical tool used to analyze concentrations of petroleum
hydrocarbons.

Photo-Ionization - Field equipment used to screen headspace using an ultraviolet light source to
identify the mass transfer of volatile oil and/or hazardous material to the sample
headspace.

Piezometer — A groundwater well installed to measure vertical head differences.

Plume — The area impacted by contaminants commonly used to describe contaminants moving
in groundwater.

Remedial Action — Containment or clean up of contaminated media.

Remedial Action Plan (RAP) — A document that presents the reasons for selecting a remedial
action.

Remedy Implementation Plan (RIP) — A document that explains how a remedial action will be
carried out.

Remedial Technology — A technological approach to contain or clean up site contamination,

Responsible Party (RP) — A person (or party) who is liable under M.G.L. c. 21E for any costs
or damages.

Risk Characterization — the procedures for characterizing risks of harm to health, safety, public
welfare and the environment.

Sediments — Material that accumulates on the bottom of lakes, ponds, streams, rivers or other
surface water bodies.

Seil - Loose material overlying bedrock.
Upgradient — “Upstream” from an area of concern.
Soil Borings — A borehole constructed to determine subsurface conditions.

Stoddard fuel/solvent — A type of petroleum used to fuel acrospace engines.

L2006-208 v



TCE - Trichloroethylene, a commonly used chlorinated solvent used for machinery degreasing
. and dry cleaning, and is denser than water.

Volatile Petroleum Hydrocarbons (VPH) — Petroleum hydrocarbons found in “lighter”
petroleum products, such as gasoline.

Volatile Organic Compound (VOC) — A substance containing carbon that has a tendency to
evaporate.

Water Table — The top of the groundwater zone.

L2000-208 vi



1.0 INTRODUCTION

This report presents a Remedy Implementation Plan (RIP) as part of Phase IV activities for the
Eastern Parking Lot (EPL) Area at the former General Electric (GE) Facility site located at 50
Fordham Road in Wilmington, Massachusetts. This RIP conforms to the regulatory
requirements under 310 CMR 40.0874 of the Massachusetts Contingency Plan (MCP). The site
is listed as a Tier 1A site with Release Tracking Number 3-0518. Regulatory oversight is
provided by the Massachusetts Department of Environmental Protection (MA DEP).

Prior remedial actions in the EPL included the removal of Stoddard fuel (sometimes referred to
as Stoddard solvent) from the groundwater surface as light non-aqueous phase liquids (LNAPL).
LNAPL removal was successful and was completed in 1992, However, residual Stoddard fuel-
related contaminants remain in the subsurface soil at and near the top of the groundwater table:
This is a result of the contaminants adsorbing onto the soil from the groundwater. This RIP is?
designed to remove these contaminated soils from the EPL M’:f 71

]
The Phase III Remedial Action Plan Addendum for the EPL and Drum Storage (DS) Areas F2- 23
prepared by TRC Environmental Corporation (TRC) and submitted to MA DEP on March 16,
2000 selected soil excavation and off-site disposal as the remedy to implement at the EPL Area.
Furthermore, this report concluded that remediation of the DS Area was unwarranted given that
elevated contaminant levels, including that at boring B-1 (located in the same area that
previously revealed elevated levels), were no longer observed. Therefore, per MA DEP’s
Conditional Approval Letter dated June 9, 2000, this RIP presents the approach for
implementation of this remedy at the EPL Area.

Note that this RIP applies only to the EPL Area at the site. RIPs will be prepared individually for
the other areas of concern at the site.

1.1 Site Description

The site property 1s an approximately 13-acre parcel of land located east of Fordham Road and
north of Concord Street within an industrial park in the towns of Wilmington and North Reading,
Massachusetts. Fordham Road is located along the western property boundary with industrial
parcels located further to the west of Fordham Road. Commercial and industrial properties are
located to the south. Wooded wetlands are located to the east and north. Restdential properties
are located beyond the wetlands further east and north. The site location is indicated on Figure
1-1. The EPL Area is located on the east side of Buildings 1 and 1A (Figure 1-2). Other areas,
such as the former Tank Farm Area (where four underground storage tanks were located until
1987) are also shown on the site map.

The property buildings were used for manufacturing and to support research and development by
the GE Aerospace Instruments Control Systems Department from the time they were built in
1970 through August 1989. A portion of Building 2 was subleased to Converse, Inc. (Converse),
a sports shoe manufacturer, from 1973 to 1986, and a portion of Building 1A was subleased to
Hamilton Standard, a manufacturer of hydrogen generators, from 1983 to 1985. In August 1989,
GE’s operations at the facility were sold to AMETEK Aerospace Products, Inc. (AMETEK).
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AMETEK and General Scanning are the current tenants at the site. The Wilmington Reaity
Trust currently owns the site.

1.1.1 Contaminants to be Encountered During Implementation of Remedy

The contaminants known or expected to be encountered during the implementation of this RIP
include:

« Stoddard fuel adsorbed to soil and possibly floating on the water table as LNAPL.
» Stoddard fuel-related petroleum hydrocarbons dissolved in groundwater.
» Chlorinated volatile organic compounds (VOCs) dissolved in groundwater.

Stoddard fuel is a liquid petroleum mixture that is coloriess and flammable. It smells like
kerosene and it will tum into a vapor at temperatures of 150° - 200° C. It is less dense than
water and will tend to float on the water table.

As a petroleum product, it contains both aliphatic and aromatic hydrocarbons (Note: the terms
aliphatic and aromatic reflect the structure of the hydrocarbon molecule). Per the MCP, a two-
part specialized analytical method is used to determine the concentrations of these petroleum
hydrocarbons so that health risks can be more appropnately evaluated. The Volatile Petroleum
Hydrocarbon (VPH) method was developed to characterize potential health effects associated
with the “lighter” portion of petroleum products (like gasoline). The Extractable Petroleum
Hydrocarbon (EPH) method was developed to evaluate the potential health effects associated
with the “heavier” petroleum products (like fuel oil). Both aromatic and aliphatic hydrocarbons
are present in both the lighter and heavier products.

The chlorinated VOCs in groundwater are primarily trichloroethene (TCE) and tetrachloroethene
(PCE) and the associated degradation products, ¢is 1,2-dichloroethene and vinyl chionde. TCE
and PCE are solvents once used for degreasing metal parts. These VOCs entered the
groundwater in the Tank Farm Area, and then migrated to the east in the direction of
groundwater flow, into the aquifer under the EPL.

1.2 Nature and Extent of Contamination
1.2.1 Overview of Investigation History

The Phase Il Comprehensive Site Assessment Report, prepared by GZA in April 1990, and the
Phase 1I Supplemental Investigation Report, prepared by Wehran Engineering Corporation
(Wehran) in November 1991 documented the discovery of a release of Stoddard fuel in the Tank
Farm Area and the EPL area. As presented in the Supplemental Investigation Report (1991),
Wehran discovered approximately one foot of LNAPL floating on the water table in piezometer
PZ-28, located east of Building 3. Wehran collected LNAPL and soil samples from the Tank
Farm and EPL areas for total petroleum hydrocarbon (TPH) fingerprint analyses. Laboratory
results indicated that the LNAPL was Stoddard fuel. The report suggested that a release of
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Stoddard fuel may have occurred in the Tank Farm Area (former Tank G) and migrated to the
east in the direction of groundwater flow (i.e., downgradient of the Tank Farm). However, it was
also possible (although not documented) that a release occurred in the area of PZ-2S. Note that
the “S” indicates this is a shallow (overburden) well. To date, a surface spill/release in the area
of PZ-28 has not been confirmed.

In December 1991, MA DEP approved an Interim Measure for the EPL area that included the
installation of two LNAPL recovery wells (RW-1 and RW-2). Recovery operations began in
March 1992. Recovery well RW-1 was equipped with a groundwater and product recovery
pump, while recovery well RW-2 was equipped with a belt skimmer. A total of 415 gallons of
Stoddard fuel was recovered from these wells and disposed of properly.

There has been no recoverable LNAPL from RW-1 since October 1992, or from RW-2 since
March 1992. The most recent monitoring of these wells, conducted in June 1999, revealed that
there continues to be no recoverable LNAPL in the recovery wells.

In addition, Stoddard fuel was recovered in the bedrock recovery well TF-1, located in the Tank
Farm Area during system start-up in 1991 through 1992. A total of 196 gallons of Stoddard fuel
was recovered from well TF-1. No LNAPL is currently being recovered from this well despite
continuous pumping of groundwater.

Based on the continued site groundwater monitoring, LNAPL on the groundwater table is
essentially gone except for the appearance of LNAPL in well PZ-2S as detailed later in this
section. It is believed that the actual amount of remaining LNAPL is very small and located only
in the vicinity of well PZ-2S. Therefore, remaining Stoddard fuel contamination relates mainly
to the fuel restduals that have adsorbed onto soils at and near the water table surface. Low
volume recovery continues at PZ-2S by manual bailing.

In 1995, MA DEP established the site cleanup goals as the Method 1 S-3/GW-1 standards as
established in the MCP. The numerical cleanup standards for Method 1 S-3/GW-1 for soil are
shown in Table 1-1 below. The Method 1 S-3/GW-1 standards were selected by MA DEP as
being appropnate for the site. GW-1 represents potential drinking water aquifers, which is
appropriate for the site area. S-3 soils represent soils which have the lowest likelthood of contact
with people. S-3 soils are soils that are isolated in the subsurface (greater than 15-foot depth) or
are paved or otherwise covered with a barrier preventing direct contact by people. S-3 soils can
also be unpaved surface soils, but only adults may be present and only for low frequency and low
intensity uses. Again, this standard is appropriate for the site as it is used for industrial purposes
and will continue to remain such for the foreseeable future. Also, the vast majority of the site is
either paved or covered by buildings.

Use of the S-3 standards for stte soil cleanup goals will limit future site use and require use
restrictions under an Activity and Use Limitation (AUL); s@ for a further discussion

of this issue.

In May and August of 1996, EMCON (formerly known as Wehran) conducted soil sampling and
analysis activities to define the limits of impacted soil and to design a soil remediation plan for
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the EPL Area and the Tank Farm Area. Results of this investigation were presented in the
. Wilmington Soil Sampling Report, prepared by EMCON in 1996.

Table 1-1
EPL Area Soil Remedial Action Cleanup Goals

CONTAMINANT OF CONCERN S-3/GW-1 SOIL CLEANUP GOAL
(MG/KG)

Volatile Petroleum Hydrocarbons (VPH)

Cs — Cg Aliphatic Hydrocarbons 500

Cy — Cyy Aliphatic Hydrocarbons 5,000

Cy — Cio Aromatic Hydrocarbons 100
Extractable Petroleum Hydrocarbons (EPH)

Co — C,3 Aliphatic Hydrocarbons 5,000

Cig — Csg Aliphatic Hydrocarbons 5,000

Ci — Cy2 Aromatic Hydrocarbons 200
Total Petroleum Hydrocarbons (TPH) 200*

*Note that the cleanup goal for TPH is used only in the absence of VPH and EPH data.

EMCON advanced 34 initial soil borings in May 1996 and 13 additional soil borings in August
1996. A minimum of one soil sample was taken from each boring for laboratory analysis of TPH
per Method 8100M (the established method at that time) and volatile organic compounds

. (VOCs) per Method 8010/8020. Four soil samples were also collected for analysis of the latest
MA DEP analysis method (extractable petroleum hydrocarbons (EPH) and volatile petroleum

m‘}“’\ . a,.hydrocarbons (VPH)) for comparison to the TPH results and in anticipation of MA DEP / IS 0

M establishing EPH/VPH as the new standard for petroleum hydrocarbon analysis. _Due to —~ Qﬂ 2
& exceedances of the sample holdmg time and surrogate recovery results, the EPH and VPH

?(t sample results were qualified as “estimated concentrations. 1 he resulis of two duplicate soil -f,m"-‘z

samples analyzed for TPH and EPH/VPH revealed no consistent correlation between TPH
concentrations and EPH/VPH concentrations (relative percent difference of 59 and 101 percent).
Several elevated TPH sample results in six boring locations were detected at depths of 4 to 7 feet
in the EPL area, exceeding the proposed Method 1 S-3/GW-1 clean-up cntena These locanons

distributed in diff fihe EPL! N
were distributed in different areas o ;lbe L{;m %L,g &d WWO w0 bhoe w\zj'&“mfft ﬂ,rlb‘f‘ .

In addition, in 1996, de/tectable concentratlons of tetrachloroethene (PCE) were present in three
samples in the DS area. Shallow bedrock in the DS vicinity limited sampling to a depth of 3
feet. An approximate area of impacted soil exceeding the Method 1 $-3/GW-1 clean-up criteria
was outlined.

A Phase IV Remedy Implementation Plan, prepared by EMCON in April 10, 1998, proposed two
areas of excavation based on Method 1 S-3/GW-1 exceedances. The excavation areas were
identified in the area of the Joading dock of Building 1 (Drum Storage Area) and the area east of
Building 3 (Eastern Parking Lot). However, in 1999, TRC and MA DEP agreed that the
locations of potentially contaminated soil that exceeds the current MCP soil cleanup criteria

. based on EPH and VPH analyses were insufficiently defined to proceed with the earlier
remediation plans.
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Therefore, to determine the degree and extent of VOC contamination in soil within the DS area,
and EPH/VPH and VOC contamination in soil within the EPL area before initiating clean-up
activities, TRC conducted a supplemental investigation using current MA DEP methodologies.
The Scope of Work included:

» Collection of continuous soil samples at 31 locations along a proposed grid to a depth of 10
feet below ground surface (bgs) using Geoprobe dnlling methods;

= Preliminary evaluation screening of soil samples for TPH and VOCs; and

= Collection of 25 confirmatory soil samples for laboratory analysis for EPH/VPH, and VOCs
where appropriate.

Field soil screening evaluations included soil headspace analysis for VOCs using flame
ionization detection and photo-ionization detection (FID/PID) and relative TPH concentrations
using Petroflag field test kits. A full explanation of these field screening techniques is provided
along with the results of this investigation in the Phase III Remedial Action Plan Addendum
Report, Eastern Parking Lot Supplemental Soil Sampling, dated March 16, 2000. The results
enabled TRC to establish approximate boundaries for soil to be excavated and removed, as well
as to collect additional subsurface data that enabled the construction of a refined conceptual
model of subsurface conditions and contaminant migration pathways. Figure 1-3 shows the
approximate boundaries of the planned excavation arcas.

These boundaries include all areas that clearly warrant soil removal. Not every soil sample that
exceeded the field screening criteria is necessarily included because these are located close to the
planned limits, and confirmation laboratory sampling of the sidewalls may indicate that the
sidewall and therefore the area beyond the sidewall does not exceed the cleanup goal. In the é'(: '749
event that a gtven location that originally exceeded the field screening criteria is not removed 3

during excavation procedures and is not evaluated by confirmatory sidewall analys;s TRC will OIrE v

consider obtaining a separate soil sar_ngl_e from that location for Iaboratory analysis to complete
the risk assessment for the EPL. The confirmation samplmg wﬂl ultimately dcterrmne the final
extent of the excavation. Thcrefore the excavation area may ultimately increase in size to
include these areas.

It should be noted that TRC has expanded_the targeted remediation area presented in the Phase
IIT Addendum Report to_ include so1] in the vicinity of monitoring 1 well | DP-6. This well has
historically contained LNAPL. Approx:mately 0.2 feet of LNAPL was detected in April 1994,
decreasing to approximately 0.03 feet in 1997, and 0.01 feet in 1998. Recent monitoring reveals
a slight sheen on the water table. Therefore, TRC anticipates that the soil in this area contains

petroleum hydrocarbons that will warrant remediation.

Cross sections of the EPL extending through the approximate excavation areas are shown in
Figures 1-4a through 1-4d.
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Cross Section A-A’

Figure 1-4a shows cross section A to A’, a north-south transect across the targeted remediation
area surrounding borings B17 and B18. The subsurface geology as depicted in this cross section
consists of fine to coarse sand and gravel deposits that extend over 10 feet in thickness. In some
areas the gravel thins out with depth.

Based on Petroflag and headspace screening and confirmatory sampling resuits, the targeted
remediation area is from 4 to 10 feet below grade at boring B17 and from 4 to 8 feet below grade
at boring B18.

Cross Section B-B’

Figure 1-4b shows cross sectton B to B’, a north-south transect along the fence-line of the Site
including the targeted remediation area surrounding borings B12, B13, and B14. The subsurface
geology as depicted in this cross section consists of the sand and gravel deposits described in
section A-A’. ‘

Based on PetroFLAG and headspace screening and confirmatory sampling results, the targeted
area is from 6 to 10 feet below grade. The figure also highlights zones at each boring where
globules of LNAPL (Stoddard fuel) were observed during soil sampling. These zones extend 8.5
to 9.5 feet bgs, below both the seasonal low and high water table elevations observed to date.
Further discussion of the presence of LNAPL appears in Section 1.2.3.

Cross Section C-C*

Figure 1-4c shows cross section C to C’, an east-west transect including the two targeted areas
for remediation. Bedrock in the area of boring B7A is approximately 8 feet bgs. Based on
drilling logs for other borings in the Eastern Parking Lot, the bedrock surface drops, extending
more than 30 feet bgs in the area of well EMW-11R. The unconsolidated deposits are the same
sand and gravel deposits presented in sections A-A’ and B-B’, extending from approximately 8
feet at boring B7A to more than 27 feet at boring B23 (per drilling log interpretations in the
area).

Laboratory results at boring B17 (4-10 feet bgs) and soil screening results (both headspace and
PetroFlag) at boring B14 reveal exceedances, and therefore are included within the targeted
remediation areas. Also included in the targeted area is well DP-6, as discussed above.

Cross Section D-D’°

Figure 1-4d shows cross section D to D’, an east-west transect through the two targeted
remediation areas through monitoring well PZ-2S and boring B12 (further south of section C-
C’). According to boring log information, monitoring well PZ-2S is located in the overburden,
and completed on top of the bedrock surface, approximately 7.5 feet bgs. However, log
information for neighboring borings and wells indicate that bedrock is located approximately 5
to 6 feet bgs in the area. Given that the shallow zone of bedrock is highly fractured and
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weathered, it is TRC’s opinion that the bottom of the well screen for PZ-2S may be located in the
shallow weathered/fractured bedrock portion of the aquifer. The possibility that monitoring well
PZ-2S extends into rock is reflected on section D-D. As depicted in section C-C’, the bedrock
surface drops further east under the EPL, extending more than 30 feet bgs in the area of well
EMW-11R. The unconsolidated deposits are the same sand and gravel deposits presented in
sections A-A’, B-B’, and C-C’.

The targeted remediation area includes boring B12, and extends from 6 to 10 feet bgs.

The TRC Phase Il Remedial Action Plan Addendum Report, Eastern Parking Lot Supplemental
Soil Sampling report also provided a summary of remaining LNAPL in the subsurface. Based on
the monitoring data collected to date, LNAPL appears to be limited to the area of well PZ-28_
Historical data has shown that LNAPL in this well f]uctuates with season (LNAPL thlckness is
generally greatest in the winter months and reduces in sumﬁ?ér‘"n‘m*nfh'):' +

o ell Aries owTinn

During December 1999 and January 2000, TRC manually removed LNAPL from well PZ-28
using a bailer on a weekly basis. Following six bailing events, the LNAPL thickness reduced to
less than 0.6 feet. Based on these observations, it appears that the well is a preferential collection
point for LNAPL, and the measured thickness is not representative of local aquifer conditions.

Historical data on thickness of LNAPL in well PZ-2S has been presented previously in the
Eastern Parking Lot Area Interim Measure Annual Reports. A summary of LNAPL thickness
data since 1994 is presented in Table 1-2.

Table 1-2
LNAPL Thickness in Monitoring Well PZ-28
Date LNAPL Thickness {feet)
April 15, 1994 0.85
June 20, 1994 0.22
December 14, 1994 0.39
June 14, 1995 0
December 19, 1995 0.25
June 10, 1996 0.21
December 9, 1996 0.83
June 30, 1997 0.17
December 29, 1997 0
September 11, 1998 0.15
December 23, 1998 0.99
June 23, 1999 0.11
December 6, 1999 13 i
December 20, 1999 1.5 et
December 29, 1999 0.60 e
January 4, 2000 0.53 A
January 10, 2000 0.63 Fr&@
January 25, 2000 0.60 y
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1.2.2 Current Subsurface Conditions

The original Phase 1V Remedy Implementation Plan, as prepared by EMCON in 1998, identified
two areas of soil excavation: one in the EPL and one in the DS area. EMCON based their area
delineations on 1996 data. Based on the supplemental 1999 data, which included more extensive
EPH/VPH analyses, TRC has been able to refine the delineation of contaminant distributions
remaining in the subsurface. TRC’s approximate soil excavation boundaries are based on MA
DEP and MCP protocols commonly used to achieve the established cleanup standards. A
co ison of the original soil excavation areas and the revised excavation areas is shown in
ﬁ&‘“ is shown in the figure, the revised excavation areas are substantially different and
of less area than that originally proposed.

In accordance with MCP risk assessment protocols as they apply to MA DEP-established
cleanup standards (S-3/GW-1 standards), and as previously described in the Phase Il Remedial
Action Plan Addendum Report (TRC, March 16, 2000), not every soil sample collection point

above the cleanup standards was included in the approximate area of soil excavation. “The reason
for this is that the average overall concentration for each contaminant of any specific exposure
point area (in this case the entire Eastern Parking Lot) must achieve the cleanup standard,
although individual sample points may exceed the standard. In particular, current MCP@ # z S‘f// o
regulations state that as long as the-dverage concentration is below the cleanup standard;at least / “
75% of the data points are at or below the standard, “and o single point exceeds the : standard by e
more than a factor of 10, then the cleanup goal has been achieved. Cerfain locations with soil &
cleanup goaﬁceedances satisfy these three conditions and are not included in the planned Y0,0?,Qé e %
excavation areas. Such sampling locations include B11, B15, and B28 (which have confirmatory
laboratory results). Their individual exceedances do not preclude the overall achievement of the
cleanup goal, and removal of the areas designated by TRC will achieve the cleanup goal for the
EPL.

Chlorinated VOCs

A review of the 1996 YOC data showed only a single data point within the Drum Storage Area
exceeding the S-3/GW-1 standards for a single compound (PCE was detected at a concentration
of 2.8 mg/kg in EMCON boring $SB-23 ata 0.5 ft depth, as compared to a S-3/GW-1 cleanup
goal of 0.5 mg/kg). However, using the MCP risk assessment protocols discussed earlier in this
section that allow the use of data averagmg the 1996 VOC data successfully demonstrate a level
of no significant nisk for VOCs using Method 1 S-3/GW-1 standards.

Nevertheless, TRC proceeded to collect samples for VOC analysis in the area of concern {TRC
borings B-1 and B-4). No VOCs were detected in any of the samples, including the sample from
boring B-1, located immediately next to the EMCON boring that revealed elevated PCE
concentrations. This indicates that the former elevateE’PCQvels in that discrete area within the
Drum Storage Area are no longer present, most likely due to either volatilization or natura}
degradation. Given the lack of any other 1996 or 1999 soil data showing elevated concentrations
of chlorinated VOCs in the EPL/DS areas, chlorinated VOCs can be eliminated as contaminants
of concern and therefore, soil remediation in the Drum Storage Area is unwarranted.
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Stoddard Fuel-Related Petroleum Hydrocarbons

A review of the 1996 EMCON data for TPH analysis showed a total of nine boring locations (out
of 47 locations) where TPH exceeded the S-3/GW-1 soil cleanup goal. These points are not
located near any one area, but are located sporadically in the EPL/DS areas. There were also
substantial areas of the EPL where no samples were collected. The original excavation arca
proposed by EMCON was very conservative and included all sample points with soil cleanup
goal exceedances in two large areas — one in the EPL and one in the DS area. As a result, the
proposed excavation areas included zones where either no sampling was performed or samples
below cleanup goals were present. In addition, these earlier boundaries were defined exclusively
using TPH results. The use of EPH/VPH data for delineating the need for remediation is now
preferred under the MCP.

The new targeted remediation area delineated by TRC % based on the most recent EPH/VPH
data and are intended to remove.only soil from those areas that prevent the achievement of the
site cleanup goal. Both the 1996 and 1999 soil data for petroleum hydrocarbons confirms that
petroleum contamination from Stoddard fuel remains in the EPL soils at levels that require
remediation. The 1999 soil data has given a clearer indication of the remaining levels in the EPL
by providing a more complete characterization and by showing that some biodegradation had
occurred since the 1996 data was collected.

Remaining petroleum contamination 1s present in the EPL soils at or near the top of the
groundwater table. These impacted soils are located at depths between the seasonable high and_
low water table elevations (sometimes also known as the “smear zone”). The remaining
contamination is Jocated in this zone because LNAPL was dragged up and down along the top of
the water table with the seasonal changes in water table elevation. Therefore, soil contamination
with Stoddard fuel contaminants came to be located in soil in the smear zone, with contamination
depth reflecting the annual changes in groundwater elevation. As such, the soil contamination is
limited to a zone approximately at depths from 4-10 feet from the surface (refer to Figures 1-4a
through 1-4d). At certain sampling locations (B-12 and B-13), TRC also identified small
globules of Stoddard fuel in soil below the water table from approximately 8.5 to 9.5 teet bgs.

LNAPL

As previously documented in the Eastern Parking Lot Interim Measure Annual Reports,
historical data on LNAPL thickness has shown the presence of LNAPL in well PZ-28S.
However, historical data on LNAPL thickness in the wells closest to and surrounding PZ-2S
(GZA-103, GZA-15, WE-5, GZA-7, GZA-102, and RW-2) have not detected the presence of
measurable LNAPL since 1992.) The surrounding wells are located at distances between 30 and
100 feet from PZ-2S. Given that LNAPL has been encountered only in PZ-2S and not in these
nearby wells, TRC believes that the amount of LNAPL remaining in the subsurface is limited
and is localized around well PZ-2S. The remaining volume of LNAPL is considered to be very
low, and is not expected to migrate and significantly impact the soils and groundwater in the

EPL. TRC’s continuing program to periodically remove LNAPL from well PZ-ZS Wil furttier

retard any migration and impacits \
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TRC Evaluation of Relevance of Previous Investigation Dala

In the MA DEP letter of Conditional Approval of the EPL/DS Phase 1II Remedial Action Plan
Addendum dated June 9, 2000, MA DEP requested that TRC discuss the relevance of previous
investigation data and consider this data, to the extent relevant, to delineate soil excavation areas.
The data that MA DEP was specifically referring to is data in the Wilmington Soil Sampling
Report (EMCON, 1996).

As discussed previously in this section, TRC did use this 1996 data as a comparison to the 1999
data for both chlorinated VOCs in the DS area and Stoddard fuel-related petroleum hydrocarbons
in the EPL. TRC did not use the 1996 data for the delineation of soil excavation areas, however,
because TRC determined that the old data was not relevant for such determinations. TRC based
this conclusion on the following facts:

= Biodegradation has taken place since 1996. This was evidenced by the fact that TRC
collected samples in some locations where previous data had shown elevated contaminant
levels and found that the elevated levels are no longer present.

»  There have been substantial changes n ana]ynca] procedures smce 1996 In 1996, TPH
analysis was commonly peﬁorme‘ci using EPA Method 8100 Modified. Since 1997,
EPH/VPH analysis has become the standard methodology for petroleum hydrocarbon
analysis, and MA DEP considers the EPH/VPH analysis to be superior to TPH analysis.
Data from the two methods are not dlrectly comp rable 8'%3 one another, and thus _@3 val e of
the 1996 TPH data is compromised. )‘W’@(@’ Lty }9'[ d

» The 1996 data did not fully characterize the EPL. The 1999 data set methodology ensured
that more complete characterization would be achieved. The TRC excavation area
delineations are based on samples collected 1n areas where no previous data was obtained.

1.2.3 Conceptual Model of Subsurface

TRC was able to develop a conceptual model to explain the distribution and occurrence of
contamination in the subsurface within the EPL study area with the data collected during the
Supplemental Sampling Program (as reported in the Phase 111 Addendum Report dated March
16, 2000).

As described in the cross section analysis, the bedrock surface in the Tank Farm Area 1s shallow,
extending 3 to 5 feet bgs. However, the rock surface drops down to more than 25 feet bgs in the
area of the fenceline (east of the Tank Farm Area), and further increases in depth across the EPL
toward the wetlands. Recent water table measurements indicate that the water table fluctuates
from 5.6 to 6.1 feet bgs. Historically, significantly wet or dry years increase the water table
fluctuation.

Any LNAPL that accumulates on top of the water table will move up and down through the

aquifer as the water table changes in elevation. In the unconsolidated portion of the aquifer
(sand and gravel deposits) the fuel adsorbs to the sand and gravel as the water table fluctuates,
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creating what is referred to as a “smear zone” of residual Stoddard fuel (1.e., petroleum
hydrocarbons).

As described in the Remedial Investigation — Progress Report prepared by Goldberg-Zoino &
Associates in December 1988, Stoddard fuel was stored in the Tank Farm Area, including
Stoddard fuel. These associated underground storage tanks (USTs) were located within a
“grave” constructed in bedrock to accommodate the tanks. Therefore, any release of fuel from
the USTs would have either migrated through a thin layer of overburden (approximately 3-5 feet
in thickness) around the tanks, or through shallow fractures in the rock in the direction of
groundwater flow (eastward), depending on the location and depth where the release occurred
(i.e., supply line leak, surface spill, tank leak, etc.)

Today, only residual contamination appears in the EPL area, and an isolated area of LNAPL
appears at well PZ-2S. In monitoring well PZ-2S, a narrow smear zone most likely has
developed. However, field monitoring has shown that as the water table drops into the fractured
rock portion of the aquifer, the thickness of LNAPL decreases and sometimes disappears. Given
these observations, it appears that the LNAPL is adsorbed to the soils, and releases when the
water table rises. LNAPL is still detected on the water table in well PZ-2S. However, given that
LNAPL has not been detected in any of the neighboring monitoring wells, TRC believes that the
mass amount of free product remaining ts very small and localized around PZ-2S.

At certain sampling locations (B-12 and B-13), TRC identified small globules ¢ of Stoddard fuel in
soil below the water table. The presence of these globules was unexpected since this matena
would tend to float on the water table and no floating product was observed in these locations.
Locations B-12 and B-13 are located near.the bedrock drop-off. TRC believes these globules are
the result of very small amounts of Stoddard fuel being released from the shallow bedrock
fractures into the overburden below the water t table at these Jocations. Today, the amount of fuel
is either not sufficient to become a free- phase that would TIGat upward to the water table or is
trapped within tl)g_Lml_Tamx This conceptual flow pathway of LNAPL through shallow
bedrock fractures is depicted on Figure 1-4d (Section D-D").

It is unclear how the Stoddard fuel was released. However, based on the present day distribution
of contamination and the appearance of LNAPL globules below the water table along the
bedrock drop-off, it is possible that Stoddard fuel released in the Tank Farm Area migrated
through shallow bedrock fractures to the east, in the direction of groundwater flow. The LNAPL
would tend to stay in the shallow fractures because it is less dense than water and has a tendency
to float. Some of the LNAPL that entered the fractures would have followed the groundwater
migration pathways until emerging in the sand and gravel deposits in the EPL under the water
table. In some areas, the LNAPL floated to the top of the water table and continued to migrate
cast.

The LNAPL was removed during product recovery operations in 1991-1992 from recovery wells
RW-1 and RW-2. However, given the most recent data regarding the subsurface conditions,
residual contamination remains trapped from adsorption onto soil (4 - 10 ft bgs), and is not of
sufficient concentration to be released as LNAPL onto the water table across the area.
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. 1.3 Work Rationale

As previously discussed, MA DEP has previously established the site cleanup goals as the
Method 1 S-3/GW-1 standards (individual soil contaminant cleanup standards are shown in
Table 1-1). In the EPL Area, remediation is limited to soil impacted with EPH/VPH.
Remediation is based on the removal of EPH/VPH to achieve the S-3/GW-1 soil standards.

L2000-208 12



2.0 MANAGEMENT
2.1 Project Organization
2.1.1 Key Contacts

The responsible party for this site and for implementation of this RIP is TRC Environmental
Corporation (TRC). The contact person at TRC 1s:

Paola Macchiaroli, Ph.D., Project Manager
TRC Environmental Corporation

Boott Mills South, Foot of John Street
Lowell, MA 01852

(978) 656-3582

The Licensed Site Professional (LSP) of Record is:

Mr. Bruce Hoskins, LSP #7109
URS Corporation

5 Industrnial Way

Salem, NH 03079-2830

(603) 893-0616

2.1.2 TRC Personnel

TRC’s remediation team will be led by a field program supervisor or site manager. The TRC
project field team will include a Site Manager/Health and Safety Officer, a Project Engineer, and
engineering assistants and technicians as needed. The Site Manager/Health and Safety Officer
will remain onsite throughout the duration of the field effort. The LSP will also be onsite as
needed. The LSP is responsible for ensuring that all work is performed in accordance with the
MCP and other applicable regulations. The LSP will ensure that the work performed does not
deviate from the goals described in this RIP and that established remediation objectives are met.

2.2 Schedule

It is the intent to begin excavation at a time when the groundwater table is at its lowest point.
Therefore, anticipated field start time is in the beginning of September, 2000. If the remedial
action is delayed, it will have significant impacts on the ability to perform the response action in
a timely and safe manner. Schedule delays could result in the following:

1. Excavation at a time with an elevated groundwater table will significantly increase the time
necessary to complete excavation and generate more wastewater requiring disposal.

2. During the autumn and winter months, the ability to remove contaminated materials could be
reduced as disposal facility capacity decreases (e.g., facilities that recycle petroleum
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impacted soil are Jimited by cold weather). This could impact the ability to remove the
contaminated soil in a safe and timely manner.

3. Additional health and safety issues will occur if excavation is performed during colder
weather or when the water table is higher. Hurricane season also begins in late September,
and such weather patterns must be considered as health and safety concerns.

Therefore, TRC has setSeptember 15, 2000as the latest possible excavation start date for the

2000 work season. Every effort will be made to achieve this goal. If excavation cannot begin
before this date, then the field actions will need to be postponed until the summer of 2001.

The proposed timeline for the Phase IV activities is as follows:

» August 1, 2000 — Public meeting for this RIP in accordance with the site Public Involvement
Plan
August 10, 2000 — End of public comment period
Q_(uéust 28: 200>~ MA DEP approval of the RIP
September 5, 2000 — Begin soil excavation
September 19, 2000 — Complete soil excavation
October 3, 2000 — Complete site restoration
October 30, 2000 — Complete installation of new and replacement groundwater wells
November 7, 2000 — Complete sampling of new and replacement wells
December 23, 2000 - Submit Phase IV Final Inspection Report

2.3 Inspections and Monitoring

Inspections and monitoring will be conducted to ensure adequate performance of the remedial
action. The types and frequencies of inspections and monitoring are described in Section 4.3.

2.4 Deliverables

Following the compietion of field activities (soil excavation and off-site disposal), a Phase IV
Final Inspection Report will be prepared. The Final Inspection Report will document the

findings of the inspection as conducted by the LSP. The final inspection will ensure that the
remedial action has been performed in accordance with the RIP and has met the objectives. The
Final Inspection Report will be accompanied, if applicable, with a Phase IV Completion
Statement; this will include an opinion by the LSP as to whether the RIP implementation has
been completed in accordance with the MCP.
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3.0 ENGINEERING DESIGN
3.1 Remedial Action Goals and Performance Requirements

Response actions in the EPL Area are limited to soil. The remedial action goals for soil cleanup
are the MCP Method 1 S-3/GW-1 standards. These standards for the contaminants of concern
are listed in Table 1-1, and are discussed 1n Section 1.2.1.

The Method 1 S-3/GW-1 standards were selected by MA DEP as being appropriate for the site.
GW-1 represents potential drinking water aquifers, which is appropnate for the site area. S-3
soils represent soils which have the lowest hkelihood of contact by people. This standard is
appropriate for the site as it is used for industnal purposes and will continue to remain such for
the foreseeable future. Also, the vast majority of the site is either paved or covered by buildings.

Under MCP regulations, the use of the S-3/GW-1 standards assumes that residual soil
contamination will remain, but remaining levels will not be a significant risk to human health or
the environment. However, the use of these standards will limit future site use. Use of the S-
3/GW-1 standards assumes the following conditions:

*  Groundwater is to be used for drinking water purposes either currently or potentially in the
future.

s Soils are to be either at substantial depths (greater than 15 feet) or otherwise paved or
covered by a building structure.

s AULs are required at the site to prevent unauthorized use.

Ultimately, when field remedial response actions have been completed and the S-3/GW-1 has
been achieved for soil, an AUL will need to be placed on the property to disallow certain site
uses and activities. Site use limitations that will be required by the use of the S-3/GW-1
standards include the following:

* Current and future site use 1s limited to adult commercial or industnal use.

" Residential and public site use is prohibited.

* Institutional, educational, or commercial uses where children are present (i.c., day care,
school, hotel) are prohibited.

= Soils that exceed the GW-1/S8-1 cntena (i.e., residential criteria) must remain covered by
pavement or permanent building structures to prevent direct contact.

Specifically, all uses other than commercial/industrial wiil be prohibited and the soil in the EPL
area will have to remain paved or otherwise covered to prevent direct contact with the soil.
These limitations may inhibit the future use of the site. The AUL is required under the MCP
unless response actions have removed sufficient contamination to allow unrestricted uses of the
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site. In the 1993 Phase IIl Remedial Action Plan, prepared by Wehran Engineering, it was
determined that is was not feasible or cost effective to remediate the site to unrestricted use
conditions. MA DEP accepted this conclusion.

Alternative to Improve Site Reuse Options

In an attempt to reduce some of the eventual property use restrictions, TRC prepared a
preliminary Method 3 site-specific risk characterization in accordance with MCP protocols using
data in the EPL Area. This risk characterization is not intended_to be used to reduce the scope of
field actions and contaminated soil removal, but to see if the level of cleanup expected to result
from this RIP would result in a sufficiently low level of residual risk to reduce the future use
restrictions.

In the Method 3 approach, total risk levels were calculated for several human exposure scenarios
(e.g., future site resident, commercial worker, and construction/utility worker). Under current
conditions, there 1s a significant risk to both the future site resident and site commercial worker;
this was an expected conclusion and validates the need for soil remediation in the EPL Area.
However, using the projected soil excavation areas determined using the Method 1 S-3/GW-1
approach, the Method 3 risk assessment shows that a level of no significant risk could be,
achieved for the future commercial worker without the need for soil pavement or covering. The
[evel of post-remediation risk would still be unsuitable for future residential use. —

These results are preliminary and would need to be finalized using soil data collected during and
after the completion of soil removal activities. They indicate, however, that if a Method 3 risk
assessment is allowed by MA DEP once Method 1_S-3/GW-1 cleanup _goals.arg achieved, a
lower level of residual risk could be demonstrated without changing the field soil remediation
Flin. I'icadvantage of using the Method 3 Would be in placing an.AUL on (hé site with much
ess restrictions than would be required under the Method 1 S-3/GW-1 approach. This would
allow more flexibility in future commercial site use \ while still ensuring a level of no significant

T ——ur

ey
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The preliminary Method 3 risk characterization is presented in @

As an altemative to the Method 3 approach, Method 1 §-2/GW-1 standards could also be used to
limit site restrictions in the same way as the Method 3 approach. Use of the S-2 standards for
site cleanup goals will limit future site use to industrial or commercial activities and permit
limited human access to the soil. The Method 1 S-2/GW-1 standards are more conservative than
the S-3/GW-] standards and require a higher level of cleanup. If the S-2/GW-1 standards are
achieved, then less site use restrictions would be necessary. A comparison of the $-3/GW-1 and
S-2 GW-1 standards for EPL contaminants of concemn are shown incTable 3-1>
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Table 3-1
EPL Area Soil Remedial Action Cleanup Standard Comparison

CONTAMINANT OF CONCERN S-2/GW-1 S-3/GW-1
STANDARD STANDARD
(MG/KG) (MG/KG)
Volatile Petroleum Hydrocarbons (VPH)
Cs — Cg Aliphatic Hydrocarbons 500 500
Cy — Cyy Aliphatic Hydrocarbons 2,500 5,000 ¥
Cy — Cyo Aromatic Hydrocarbons 100 100
Extractable Petroleum Hydrocarbons (EPH)
Cs — Cy3 Aliphatic Hydrocarbons 2,500 5,000 x
Ci9 — Cs¢ Aliphatic Hydrocarbons 5,000 5,000
Cy1 — Cy; Aromatic Hydrocarbons 200 200

Therefore, the following approach will be used by TRC to determine the degree to which the
remedial action goals have been achieved:

»  The final database of soil data quality in the EPL will be compared to the Method 1 S-3/GW-
1 standards as the established site cleanup goals. Applicable MCP nisk assessment
regulations and protocols will be utilized in performing this Method 1 charactenization.

L

» Ifthe S$-3/GW-1 standards are not achieved, additional remediation will be necessary.

s If the S-3/GW-1 standards are achieved, then the remedial goals are achieved and no further
remediation will be necessary to satisfy the requirements of this RIP.

* Once the goals are achieved, the soil database will be compared to the Method 1 S-2/GW-1
standards to determine if these more restrictive goals have been concomitantly achieved.

s  Ifthe Method 1 S-2/GW-1 standards have been achieved, then less restrictive AULs will be
sought and no Method 3 risk charactenization will be performed.

= Ifthe Method 1 S-2/GW-1 standards have not been achieved, then a site-specific Method 3
risk characterization would be performed to determine whether a less restrictive AUL can be
supported.

3.2  Significant Changes/New Information

There have been no significant changes in or new information related to conditions within this
area of concern, which were not included in previous submittals. The Phase II1 Addendum
Report for the Eastern Parking Lot was submitted to the MA DEP on March 16, 2000. There
have been no on-site activities conducted in the Eastern Parking Lot since the soil sampling that
was documented in the Phase 111 Addendum Report.
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3.3

Remedial Action Area Description

The EPL area is currently paved and utilized by AMETEK for parking. Utilities including
electrical, drainage and sanitary sewers are located within the proposed area of excavation.

Soil exceeding the cleanup criteria is located within the western portion of the EPL. The Phase
IIT Addendum Report defines the horizontal and vertical extent of the contaminated soil based on
laboratory and screening data.

The proposed limits of soil excavation include two specific areas as shown in Figure 1-3. The
first area is centered around sample locations B-12, B-13, and B-14, with the most heavily
contaminated soil to be removed located at the 6 to 10 bgs depth region. The second area 1s
located around sample points B-17 and B-18, with contaminated soil to be removed at the 4 to 8
feet bgs depth range. The conditions in the EPL area can be summarized as follows:

The bedrock surface drops abruptly to the east, to depths greater than 10 feet in the EPL.

The distribution of LNAPL in the overburden, and refated EPH and VPH compounds appear
to be related to a single release (presumably from the former Tank Farm).

There mo this model. Soils located in thefarea of Igﬁa]so exhibit elevated %
e —r

concentrations of EPH and VPH compounds. It is possible thai a separate surface spill may
be the cause of this seemingly separate area of impact.

Scattered LNAPL globules are present in soils under the water table, immediately beyond the
bedrock “drop-off” (borings B-12 and B-13). The presence of globules of LNAPL under the
water table is unexpected, given that the Stoddard fuel (as LNAPL) would tend to float on
top of the water table. In addition, a depression in historical water table elevations cannot
account for the presence of LNAPL at 8 to 10 feet bgs. These globules most likely are
attributed to the past migration of LNAPL through bedrock fractures in the area of PZ-28.
The LNAPL likely seeped from a bedrock fracture system located under the water table into
the overburden, and is either trapped in the soil matrix or remains of insufficient mass to
behave as a floating product.

The approximate total volume of soil to be excavated is 5,450 cubic yards, with approximately
2,560 cubic yards representing contaminated soil to be disposed offsite. The remainder of the

soil represents uncontaminated soil located in the shallow depths above the contaminated soil;

this soi1l will be used for on-site backfill following appropriate field screening.

34

Remedial Action Conceptual Plan

The general remedial action plan for the EPL Area is for soil excavation and off-site disposal for
the most heavily contaminated soils located in the Eastern Parking Lot. Remedial action plan
specifics are detailed in Section 3.5.
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Soil will be excavated in the areas designated in Figure 1-3. All necessary safety, security and
erosion/sedimentation control measures will be implemented prior to remedial activities. As
necessary, dewatering activities will take place in the excavation. Removed groundwater will be
stored temporarily in an on-site storage tank and will ultimately be taken offsite for disposal at a
licensed facility. The upper uncontaminated soil will be stockpiled onsite and used as backfill.
The contaminated soil will be removed and placed directly in trucks for offsite disposal at a
licensed facility. If necessary, some contaminated soil may be placed n secured and covered
roll-oft containers for temporary storage. All efforts will be made to transport these filled roll-
off containers off-site for disposal the following day. Field screening will be used to delineate
the extent of the excavations, and post-excavation soil samples will be collected and analyzed to
confirm that cleanup goals have been achieved. Excavations will be backfilled with previously
eXcavated uncontaminated soil (per field screening) and clean soil from off-site sources. _Any.
groundwater wells (except recovery well RW-1), as well as any utility lines disrupted during
excavation will be replaced and the parking lot will be restored to its original surface. After the
restoration, additional shallow  overburden groundwater wells would be installed in the EPL.
These wells would be sampled periodically for EPH/VPH to determme groundwatcr quahty in
the EPL.

In addition to the excavation, active LNAPL recovery will be performed on well PZ-28.
Vacuum extraction on this well will occur on a monthly basis (during months where CNAPL 1s
present in the well) until the LNAPL thickness is reduced to less than 1/8 inch. Monitoring of
this well will continiie to be part of the EPL monitoring program.

ep gLar)@/ mﬁm‘»‘&f Nié(

35 Design and Operating Parameters

This section describes the tasks to be conducted and the requirements to be followed during
remedial activities in the EPL Area. Significant modifications to the procedures outlined in this
section due to field conditions or other unforeseen conditions will be recorded in the field book.
The LSP will be notified of any major modifications necessary; the LSP will approve such
modifications before they take place.

State and local permits (if applicable as described in Section 6.0), will be acquired prior to
mobilizing and conducting remedial activities.

The site-wide Health and Safety Plan (HASP), described in Section 5.0, will be used as the base
HASP during EPL Remedial Activities. This HASP covers all investigative and remedial
activities that will be conducted at the former GE Facility. Project-specific health and safety
activities and concerns not addressed in the site-wide HASP will be added via amendment.

TRC has included Division 11 construction specifications in Appendix B, detailing all anticipated
site work activities. The Division I specifications (general requirement) that include confidential
nformation will be provided to MA DEP after bidder solicitation and selection of a remedial
contractor, prior to implementation of this RIP.
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3.5.1 Remedial Design Criteria, Assumptions, Calculations

The aernial extent of the proposed soil excavations are shown in Figure 1-3. Geologic cross-
sections showing the depths of the excavations are included as Figures 1-4a through 1-4d. There
are two specific areas selected for soil removal based upon the confirmed presence (based on
laboratory data) or suspected presence (based on screening data) of the highest contaminant
concentrations that result in the majority of area risk. The first area is centered around sample
locations B-12, B-13 and B-14 with the most heavily contaminated soil to be removed from the 6
to 10 ft depth region. This results in the planned removal of approximately 1,360 cubic yards of
soil for treatment, recycling or disposal. The second area is centered around sample points B-17
and B-18 with contaminated soil to be removed from 4 to 8 ft and 4 to 10 ft depths. This would
result in the removal of approximately 1,200 cubic yards of contaminated soil.

Field screening and confirmatory soil samples (as detatled in Section 4.0) will be collected at the
limits of the excavation. If such samples indicate the presence of elevated concentrations of
contaminants (as defined in Section 4.3), excavation will continue until the levels are confirmed
to be within the cleanup goals for the area. Once excavation is complete, a reevaluation of risk
will be performed to evaluate and establish 2 condition of no significant risk for current and
future commercial site use.

3.5.1.1  Site Preparation

Proposed excavation areas, as shown on Figure 3-1, will be marked prior to remedial activities.
TRC will coordinate with AMETEK (current occupant) to determine the location of underground
utilities in the areas where excavation and remedial activities will take place. In addition, all
other available utility markout procedures, including the use of Dig-Safe, will be employed to
ensure that no additional privately-owned utilities are located within the vicinity of remedial
activities. Locations of utilities will be clearly marked.

The Qutfall 001 drainage line (shown in Figure 3-1) has already been identified to exist in the
proposed excavation area. This drainage line is currently active and discharges storm water and
non-contact cooling water under a NPDES permit to the wetlands. Should the drainage line be
breached in the area of the proposed excavation, the line will be repaired to prevent leaking.

Other activities that will be conducted prior to remedial activities include:

= Establishing existing site grades to ensure that these grades are reestablished after excavation
activities;

= Installation of erosion and sedimentation controls (described in Section 3.9); /

(/

» Identifying haul road and staging areas for equipment, supplies, clean soil stockpile and

dewatering storage tanks (described in Section 7.0); and
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» Establishing an Exclusion Zone for the remedial action in which only those involved with the
. remedial action will be allowed entry. A temporary bammer will be erected at the boundary of
the Exclusion Zone to restrict unauthorized personnel. ¢~

3.5.1.2  Excavation and Dewatering Activities

During all excavation and dewatering activities, site health and safety monitoring will be
conducted in accordance with the HASP. Groundwater dewatering will be necessary as the
proposed limit.of the excavation is below the groundwater table. Appropriate measures, as
detailed m/ \Section 3.9, will be maintained to minimize impacts to the environment.

As previously discussed, excavation activities will commence in the area of the drainage line for

Outfall 001 to determine if it is damaged or leaking such that significant quantities of water

could be released into the excavation. If this is so, the line will beé Tepaired prior to additional iﬂj@é/ /
eXcavation, T ) '

Excavation and backfilling activities will progress along the portions of the excavation areas in
stages as opposed to performing excavation in all areas prior to any backfilling. This will
mmlmlzcilated safety concems and the impact of ramfall events on site operatlons

pspha backh . as 7 p»@mﬁ" Sage.,

The asphalt in the area of excavation will be cut and removed prior to soil excavation. The
. contractor will dispose of the asphalt at an approved facility.

Uncontaminated Surface Soil

Soil sampling efforts performed prior to this RIP indicate that soil at shallower depths is
uncontaminated and therefore can be retained on site to be used as backfill. It is anticipated that
approximately 2,890 cubic yards of clean soil will be retained and used as backfill. In the
proposed excavation area around B12, B13 and B14, soil excavated to a depth of 6 feet will be
retained on-site and used as backfill. In the proposed excavation area around B17 and B18, soil
excavated to a depth of 4 feet will be retained on-site and used as backfill.

To ensure that the surface soil is not contaminated, composite samples will be collected from
gach 100 cubic yards of soil removed and field screened using the PID headspace screening
nethod (as described m Section 4.0). )). If contaminated soil is encourﬂé'r‘e‘d"if’wm‘li‘é'é%gfe@ated
“from the uncontaminated soil and will be managed as contaminated soil, following the
specifications in Appendix B. The uncontaminated soil will be stockpiled onsite and will be
segregated from contaminated soil areas to prevent cross-contamination. Stockpiling of the
uncontaminated soil, including erosion control, will be conducted following the specifications
detailed in Section 3.9.
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Stoddard Fuel Contaminated Soil

In the area of sample points B12, B13 and B14, approximately 1,360 cubic yards of
contaminated soil will be excavated from the 6 to 10 ft depth region. In the area of sample points
B17 and B18, approximately 1,200 cubic yards of contaminated so1l will be excavated from the 4
to 8 ft and 4 to 10 ft depths. Soil Excavation calculations are included as Appendix C.
Excavation activities will be conducted in a manner that will reduce fugitive dust and odors (as
described in Section 3.9).

The contaminated soil is planned to be direct]ly loaded into trucks and immediately transported
off site to the licensed treatment, recycling or disposal facility. Analytical data collected during
the previous investigations in the EPL area are to be used to obtain pre-approval of soil
acceptance from the disposal facility prior to excavation activities. The trucks hauling
contaminated material off site will be fitted with a snuggly fitting tarp to prevent material and
debris from flying out of the truck. The soil will be suitably dewaten;,:cl; prior to leaving the site to
prevent free water from developing during transport to the disposal facility. In addition, the
trucks will be decontaminated, if necessary, following the procedures outlined in Section 3.9.

In the event that a sufficient number of trucks are not available to maintain progress with soil
excavation, the contaminated soil will be loaded into roil-off containers for transport off site the
following day. The contaminated soil will be managed following the specifications in Section
3.7. The roll-offs will be covered and secured in the work zone, and appropriate
sedimentation/erosion and odor controls will be implemented.

Groundwater Dewatering

Because the limits of the soil excavation extend beneath the groundwater table, localized
groundwater dewatering will be required. Temporary dewatering sumps will be installed in each
excavation to lower and maintain groundwater levels below depths required for soil excavation.
Dewatering operations will be conducted in a manner that does not cause disturbance to pipe
bedding or soil supporting overlying or adjacent structures. Dewatered conditions will be
maintained during active work periods until regrading activities are completed.

The pumped groundwater will be stored in a temporary on-site 20,000-gallon above ground
storage tank (AST), which will be penodlcally pumped out durmg excavatlomaetum,esafor
disposal af a at a licensed off-site facility. This water will be managed followmg the specifications in
Section 3.7 1n accordance with applicable local, state, and federal requirements and permits. It is
antxcngated that approximately 11,000 gallons of groundwater will be pumped during excavation
activities. However, the 20,000 gallon AST will be used to provide for contingency volume.

¢ Confirmatory Soil SaDWg

Soil samples will be collected for figld screening at the limits of the proposed excavations. Field
screening will be conducted following the procedures outlined’in Sectlon 470 If the screening
samples indicate that cleanup goals for the area are met, confirmation soil samples will be
collected f‘or r laboratory analys1s “The procedureés for confl ation soil ¢ samplmg are detailed in
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Section 4.0. If the screening samples indicate the presence of contaminants above the cleanup

goals for soil, excavation will continue until field screening indicates the cleanup goals for soil
are met. Excavation activities will continue until contaminant concentrations are confirmed by
laboratory methods to be within the cleanup goals for the area.

3.5.1.3  Backfilling/Compaction and Paving

Once excavation activities are completed, backfilling will occur. The stockpiled uncontaminated
soil and certified clean sand and gravel from off site sources will be used as the backfill
materials. The fill will be placed into the excavation and built up in successive layers until the
required elevations are reached. The fill will be brought up on essentially level lifts not
exceeding twelve inches in uncompacted thickness and will be placed in levels by standard
methods. Each layer of material will be compacted so as to secure a dense, stable and
thoroughly compacted mass. Filling operations will continue until the fill has been brought up to
the fimished grade, making proper allowances for thickness of surface treatment.

The excavated areas will be uniformly graded so the finished surfaces are returned to the original
grades. The finished surfaces to receive pavement and stone bases will be graded to be
reasonably smooth and free of irregular surface drainage. The final grading will be performed in

such manner as to provide proper drainage from the site.
ot

A 8-inch modified crushed stone sub-base will be installed under the areas to be paved, and 2-
inches of bituminous concrete pavement will be applied. All materials and work will conform to
those specified in the latest edition of the Standards Specifications for Highways and Bridges,
Commonwealth of Massachusetts, Highway Department. A tack coat will be installed at the
connection of existing and new bituminous concrete. Finished paving will conform to the finish
grade and elevations of the surrounding topography and the paving surface will be a uniformly
closed, dense and smooth surface to allow complete surface draining.

3.5.1.4  Groundwater Monitoring

During soil excavation, all attempts will be made to maintain the existing groundwater wells
located in the soil excavation area (GZA-105, WE-105R2).If any of the monitor wells are

destroyed during soil excavation, they will be replaced in kind after the parking lot restoration i@

completed. Recovery well RW-1 will be removed and not replaced as recovery actions were
completed in 1992, In addition, three new shallow overburden groundwater wells will be
installed in the parkl‘i}ag.lm_after restoration is complete. The approximate locations of the new
wells are shown in Eigure _Q_:DThe new wells will extend approximately 12 - 15 feet bgs. These
wells will be installed as permanent 1-inch diameter microwells. _—

The existing and new wells in the parking lot will be sampled for EPH and VPH. Samples to
establish a baseline condition will be collected within two weeks after well installation,
Additional samples will be collected six months after installation and arnually thereafter to
document any changes in EPH/VPH concentrations. The purpose of this monitoring m
document that recontamination of groundwater underlying the EPL does not oyﬂ

_(on
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removal, as for example, from the unlikely migration of remaining LNAPL (Stoddard fuel) from
the well PZ-2S area.

In the June 9, 2000 letter issued by MA DEP on the conditional approval of the EPL/DS Area \
Phase 111 Addendum, MA DEP requested that groundwater sampling be performed prior to soil |
excavation. In subsequent discussions with MA DEP, it was decided that a more appropriate /

baseline for groundwater conditions would be provided if sampling is performed after soil

excavation is complete. There are currently not enough wells.at differing locations in the EPL to

provide a good baseline (new wells will be installed after soil excavation), and the purpose of

groundwater monitoring is to detect if groundwater is recontaminated in the future (groundwater

sampling before excavation will only document pre-remedial contaminant levels and

groundwater quality should improve substantially after remediation).

3.5.1.5 LNAPL Recovery from Well PZ-2§

As previously discussed in Section 1.0, Stoddard fuel as LNAPL has been periodically present in
well PZ-2S. The presence of LNAPL is a seasonal event when the groundwater table is at high
levels. Since LNAPL has not been documented in surrounding wells, there is no indication that
there is a substantial quantity of Stoddard fuel remaining as LNAPL in the subsurface. To
enhance LNAPL recovery from well PZ-28S, the well will be widened (a new well with a larger
diameter will be installed in the PZ-2S location). This larger well will undergo vacuum
extraction on a monthly basis. This extraction will continue until the measurable LNAPL
thickness in the well has been permanently reduced, to below 1/8 inch thickness.

L"ﬂ‘ rnd('n'('ﬂ('hz-élﬂ

The proposed design is considered to be a highly effective approach to achieve a Permanent
Solution for the contamination associated with the Stoddard fuel release(s). All remedial action
goals for the EPL area would be fulfilled, including reducing Stoddard fuel concentrations in
soil to levels that would not represent an unacceptable risk to human health and the environment
for the continued and planned future commercial use of the site.

3.5.2 Expected Efficiency

Excavation and off-site disposal is a common technology with proven performance in site
remediation. Excavated soil and dewatered groundwater will be effectively managed off site at
appropriate treatment and/or disposal facilities.

3.5.3 Construction Plans and Specifications

Detailed remedial action plans and specifications are included as Appendix B.
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3.6 Emergency Control Features

The following spill prevention measures will be used to prevent and/or control any accidental
release of fuels, decontamination fluids, or other potential waste materials including groundwater
generated during dewatering:

= Care will be taken when transferring soil or groundwater; work will be performed in a
methodological manner. '

»  Coverings will be established and maintained around catch basins.
* A containment dike will be constructed around filled soil roll-off containers (if applicable).
»  Storage tanks and containment structures will be inspected on a daily basis for leaks.

= Where spills, leaks, or ruptures may occur, adeguate quantities of spill containment
equipment will be stationed in the immediate area. The spill containment equipment must be
sufficient to contain and isolate the entire volume of hazardous substances being transferred
or stored.

» A fire extinguisher meeting 29 CFR Part 1926, Subpart F, will be on hand and ready for use
to control fires.

All reasonable measures necessary will be taken to ensure that spills or releases of oil and
hazardous materials do not occur or spread. Immediate measures will be taken to control and
contain the spill within the immediate location (where feasible) or site boundanes. All reporting
and cleanup activities will be conducted in accordance with all applicable regulations.

The following minimum equipment will be kept on-site at all times during site work activities for
any unexpected spills or discharges:

Sand, clean fill and absorbant pillows

Drums (55 gallon, U.S. DOT 17-E or 17-H)

Shovels

Steam cleaner for decontamination of tools and equipment

Should a spill or release occur, the liquid will be contained by the berm/dike materials. The spill
will be removed using absorbents, pumps, and/or vacuum equipment, as appropriate, and
disposed of in accordance with state, federal, and local guidelines. Before continuing work in
the vicinity of the release, the cause of the spill or release will be determined and corrective
action measures will be instituted.

TRC will immediately notify the AMETEK Environmental Manager (or designed alternate) in
the event of a matertal release.
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The Licensed Site Professional (LSP) for the site, Mr. Bruce Hoskins, will also be contacted
immediately following a spill. If the spill is outdoors, the LSP will determine if a reportable
condition exists under 310 CMR 40.0300. If a 2-hour or 72-hour reportable condition exists, the
LSP will then notify MA DEP of the reportable condmon If a 120-day reportable condition
exists, MA DEP will be notified in writing.

3.7  Waste Management Plan

This Waste Management Plan (WMP) has been developed to establish required procedures and
protocols for identifying, containing, labeling, storing, handling, and disposing of Stoddard fuel
contaminated materials that will be generated during remedial activities at the EPL area. These
materials include Stoddard fuel contaminated soil, groundwater and personal protective
equipment (PPE).

3.7.1 Work Plans and Procedures

To prevent both exposure to remediation workers and migration of contamination, work areas
and PPE requirements will be clearly identified. All signs required by federal and state
regulations will be posted to give notice of the work area to site personnel and visitors prior to
remedial activities.

An exterior sign will be posted detailing whom to notify in case of emergency, including points
of contact, job title, and phone number(s) where the contact may be reached 24-hours a day. The
proposed limits of the work area, as shown in Figure 3-1, will be delineated during site
preparation activities. An exclusion zone will be established around the work area and
temporary caution tape, safety fences, and traffic cones/drums, as appropriate, will be installed
outside the active work area prior to startup of remedial activities. Pedestrian traffic will be
rerouted as necessary by TRC and AMETEK staff. All visitors will be required to sign in and
will not be allowed within the work exclusion zone without providing documentation of
appropriate training and medical monitoring.

Air monitonng for VOCs and dust will be performed as described in the HASP. The HASP will
be used as a guideline for monitoring procedures. Detailed procedures for truck
decontamination, if applicable, prior to transport of contaminated soil off site are contained in
Section 3.9.

3.7.2 Waste Materials

Soil

As previously discussed, TRC estimates that approximately 2,560 cubic yards of contaminated
soil will be generated during remedial activities at the EPL area. Approximately 1,360 cubic
yards of contaminated soil will be generated from the excavation in the vicinity of borings B12,

B13 and B14, and approximately 1,200 cubic yards of soil will be generated from the excavation
in the vicinity of borings B17 and B18.
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Groundwater

Because the limits of the soil excavation extend beneath the groundwater table, localized
groundwater dewatering will be required. TRC estimates that approximately 11,000 gallons of
groundwater will be pumped during excavation activities. This water may contain low
concentrations of Stoddard fuel constituents and chlorinated VOCs.

Personal Protective Equipment (PPE)

Any spent PPE will be containerized in pails and/or drums, characterized for off site disposal,
and disposed.

3.7.3 Waste Storage
Soil

The contaminated soil 1s planned to be directly loaded into trucks and immediately transported
off site to the licensed disposal facility. Analytical data collected during the previous
investigations in the EPL area will be used to obtain approval from the disposal facility prior to
excavation activities. The trucks hauling contaminated material off site will be fitted with a
snuggly fitting tarp and the soil will be suitably dewatered prior to leaving the site to prevent free
water from developing during transport to the disposal facility. In addition, the trucks will be
decontaminated, if necessary, following the procedures outlined in Section 3.9. In the event that
trucks are not available to maintain the plan for direct filling and immediate transport, the
contaminated soil will be loaded into secured and covered roll-off containers for transport off site
the following day. Necessary precautions as specified in Section 3.9 will be maintained to
prevent impacts to the environment.

Groundwater

The pumped groundwater will be stored in a temporary, secured on-site 20,000-gallon AST,
which will be periodically pumped out during excavation activities for disposal at a licensed off-
site facility. Safety procedures, as outlined in Section 3.6, will be followed to ensure
containment and control of any potential spills and/or releases.

3.7.4 Waste Characterization/Transportation/Disposal

Because the contaminated soil is to be immediately transported off site for disposal at a licensed
facility, approval will be obtained from the disposal facility prior to commencement of
excavation activities. Soil analytical results from previous EPL investigations will be used to
characterize the soil. Additional soil characterization for soil disposal will be conducted during
excavation to provide data as required by the soil disposal facility.

In addition, analytical data will be required to characterize the groundwater that will be

generated as a result of dewatering activities. Water samples will be collected from the
temporary AST to determine contaminant content and disposal requirements. It is presumed that
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all groundwater will be characterized as nonhazardous and will be disposed as MCP remediation
waste (wastes that are generated by MCP remedial actions and are properly managed under the
MCP regulations).

Laboratory analysis of all waste materials will be consistent with state and federal requirements
for off site disposal and within the proposed disposal facility’s operating permit.

Waste profile sheets will be completed for submittal to a licensed and appropnate disposal
facility for acceptance. TRC will review the current status of the selected disposal facilities to
confirm that the current operating permits are in compliance with applicable state and federal
regulations. The contaminated soil and groundwater will be transported under a Massachusetts
Bill of Lading Form.

An authorized representative from TRC will be on site at the time of shipment to sign the Bill of
Lading as the generator. Trucks transporting contaminated soil or water will be weighed using a
certified scale, upon amval at the disposal facility. A weight ticket will be generated for each
amving truck and will be used to keep a running total of contaminated soil or water sent for
disposal. Copies of the weight tickets will be maintained by TRC. Contaminated soils and/or
water arriving at the disposal (processing or recycling) facility will be handled in accordance
with the requirements of the facility permit. The original Bill of Lading Forms will be submitted
to the MA DEP after they are returned to TRC by the disposal facility.

3.8  Site-Specific Features Potentially Impacted by Remedial Action
3.8.1 Existing Site Operations

Site access and remedy implementation will be coordinated with Wilmington Trust, the current
site owners, and AMETEK, the current tenant that occupies Buildings 1, 1A and 3 and utilizes
the parking area. The proposed excavation will affect utilities, parking lot lighting, a designated
smoking area, and parking.

The security fence may also be affected and will be relocated to the west if necessary. The
security fence will be maintained at all times in coordination with the AMETEK security guards.

Existing site groundwater monitoring wells located in and near the planned excavation area may
be destroyed during excavation. While measures will be taken to avoid well destruction, any
monitoring well destroyed during excavation will be replaced after the completion of site
excavation and backfilling. The exception to this is recovery well RW-1; this well is not active
and will not be replaced.

3.8.2 Drainage Features
Implementation of the selected remedies should not significantly alter drainage features at the
Site. To the extent possible, all disturbed areas will be restored to original grades. Appropriate

preventative measures will be implemented such as restoring original grades, shoring of the
drainage pipe and maintaining catch basins.
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3.8.3 Natural Resource Areas

Wetlands are situated along the eastern margin of the facility’s property. The boundary of the
excavation and related work zone area will be located more than 100 feet from the wetlands.
Potential impacts to these areas will be prevented as discussed in Section 3.9.

3.8.4 Local Planning and Development

Implementation of the selected remedies should not adversely impact local planning or
development. There are currently no known planning or development proposals for the Eastern
Parking Lot. The site property is zoned industrial and can continue to be used for industrial or
commercial activities.

3.9 Environmental Receptor Protection Plan

The objective of the Environmental Receptor Protection Plan (EPP) is to define the
environmental protection requirements associated with land, water, air and noise pollution during
remediation activities at the EPL. This section summarizes the protective measures that will be
employed to minimize and control any potential pollution releases and to preserve environmental
conditions at the site.

Remedial activities at the EPL will be conducted in the area shown in Figure 3-1. All applicable
work zones will be delineated (as described in Section 7.0) and maintained throughout the
duration of the project to closely monitor site activities, quality control and safety to ensure that
the project objectives are achieved. In addition, access to the work zone will be regulated (as
described in Section 7.0) to prevent unauthorized entry.

3.9.1 Protection of Land Resources

The activities covered under this EPP specifically include all areas associated with soil
excavation activities in the EPL area. Protection of areas will be performed during mobilization,
excavating and staging of materials and demobilization. Areas to be protected include the
wetland areas to the east, existing paved area and other landscaped features, Disturbed areas will
be restored as necessary to their existing condition following completion of remedial activities.

All trucks and heavy equipment will be decontaminated prior to leaving the site to ensure that
any loose soil debris does not impact outside properties. All heavy equipment will be
decontaminated at an area that will be established in the contaminant reduction zone (see Figure
3-1). This area shall be used to support dry decontamination procedures (i.e., brushing-off of
soil, etc.). All vehicles/equipment leaving the exclusion and/or contaminant reduction zones
must stop and be inspected by TRC to ensure any excess soil or debris is removed from the
vehicle and its tires.
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The following procedures will be used to decontaminate heavy equipment and/or vehicle tires:

= Trucks or equipment leaving the exclusion zone, but not leaving the contaminant reduction
zone, may be staged in the contaminant reduction zone without being decontaminated.

* Trucks or equipment leaving the contamination reduction zone for entry into the support
zone will be thoroughly inspected to verify the absence or presence of potential
contamination. Trucks or equipment showing signs of potential contamination on the vehicle
body or tires shall be brushed to remove loose debris.

» A follow-up inspection following decontamination procedures will be conducted to verify
vehicle decontamination prior to leaving.

o Decontaminated equipment may be staged in the support zone or loaded on transport
equipment for return to the subcontractor’s location.

3.9.2 Temporary Protection of Disturbed Areas

Preventative erosion and sedimentation control measures will be implemented in order to limit
and retard run-off within the established work zone [imits in the EPL. All disturbed areas in the
EPL will be protected as described in the Erosion Control and Sedimentation specifications in
Section 3.9.8.

3.9.3 Noise Protection

Protection against the effects of notse exposure will be provided when the sound levels exceed
those limits as established by 29 CFR 1929.52 (Occupational Noise Exposure Standards). TRC
will provide hearing protection to employees involved in the EPL remedial activities to minimize
potential exposures to noise levels greater than the permissible exposure limits.

3.9.4 Waste Disposal

Procedures for the characterization, handling, labeling, storage, transportation, and disposal of
waste generated as a result of remedial activities in the EPL area are detailed in the Waste
Management Plan (Section 3.7). Wastes addressed under this plan include Stoddard fuel
contaminated soil, groundwater, and personal protective equipment.

As previously described, contaminated soil will be directly loaded into trucks and immediately
disposed off site at a licensed facility. In the event excavated contaminated soil needs to be
stored on site, it will be stored in a secured and covered roll-off container and transported off site
the following day. In addition, roll-off containers will be covered during storm events.

Contaminated groundwater that is generated during dewatering activities will be stored in a
temporary, secured 20,000-gallon AST. This AST will be pumped out periodically during
remedial activities and the contaminated groundwater will be transported off site for disposal at a
licensed facility. Daily inspections will be conducted to ensure that spills/releases do not occur
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from the AST, and absorbant material will be stored on site in the event of any spills and/or
releases.

3.9.5 Historical Resources Protection
There are no known historical areas of the former GE site.
3.9.6 Wetland and Water Resource Protection

All remedial activities in the EPL will be monitored, managed and controlled to avoid impacts to
the wetland areas to the east of the EPL. Site environmental receptors including the wetlands will
be protected during construction and operation of the remedial action alternatives. A
Determination of Applicability or Notice of Intent is not required by the North Reading
Conservation Commission since the boundary of the work area is more than 100 feet from the
wetlands (see Figure 3-1). In accordance with 310 CMR 10.02, the work area is not located in
the wetland buffer zone (within 100 feet of the wetlands), and hence is not subject to these
regulations. However, as a courtesy, TRC will issue a letter to the North Reading Conservation
Commission to notify them of the start of remedial actions.

Protection measures will be implemented to ensure that the remedial actions will not adversely
affect the wetlands due to excavation, soil stockpiling, and groundwater dewatering. Such
measures will include:

= Silt bags in catch basins and hay bales surrounding catch basins;

» Hay bales and silt fencing along the perimeter of the wetlands potentially affected by
remedial activities; and

»  Covenng the clean stockpiled soil with polyethylene sheeting and surrounding the stockpiled
clean soil with hay bales and/or silt fencing.

Daily inspections of sedimentation and erosion control measures will be conducted and
maintenance will be performed, as necessary, to ensure proper protection of the wetland areas.
In addition, emergency control features, as detailed in Section 3.6, will be used to prevent and/or
control accidental spills and releases.

3.9.7 Air Resources Protection

Work activities will be conducted to comply with all dust regulations imposed by local air
pollution agencies. Continuous dust monitoring will be conducted in the work zone area using a
Miniram Dust Contro! Monitoring Meter Model MIE/PDR/1000 or equivalent. As a mimmum,
at no time will dust generation be allowed to exceed 1 mg/m’® without implementing appropriate
controls. During the progress of work, the contractor will conduct operations and maintain the
areas of activities, including sweeping and sprinkling water where necessary to minimize the
creation and dispersion of dust. Water will not be used if it results in hazardous or objectionable
conditions such as ice or flooding. The stockpiled ciean soil will be secured with a 6-ml poly
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covering to eliminate particulate emissions. In addition, all roll-off containers used for
contaminated soil handling will be covered with tarps during materials storage, transportation,
and disposal for dust and odor control.

An odor suppression foam will be used, as necessary, dunng excavation and loading activities of
contaminated soil to mitigate nuisance odors. Potential nuisance odors will be monitored in the
work zone using an organic vapor analyzer (OVA) or equivalent in accordance with the HASP.
Odor suppression foam will be used if nuisance odors are detected above concentrations set forth
in the HASP and will also be used at the discretion of the designated Health and Safety Officer.

3.9.8 FErosion and Sedimentation Control Procedures

Erosion and sedimentation control procedures will be installed as shown in Figure 3-1. The
sedimentation and erosion controls will be constructed prior to commencement of remedial
activities at the EPL. Areas in need of repair during the course of remedial activities will be
repaired and will be maintained for the duration of the project. Sedimentation areas will be
inspected daily to maintain compliance and to avoid siltation of surface water and groundwater.
At the completion of remedial activities, all sedimentation and erosion control measures will be
removed and the area will be restored to its existing condition.

The erosion and sedimentation control measures that will be implemented are presented in the
Wetland and Water Resource Protection section of this Environmental Receptor Protection Plan.
The following describes installation of these erosion and sedimentation control measures.

Silt Bags

The silt bags will be constructed of a non-rotting, ultraviolet light resistant woven polyester
geotextile with sufficient strength for their intended purpose. The silt bags will be placed just
beneath the catch basin grate and the catch basin grate will be used to secure the silt bags in
place.

Straw Bale Barrier and/or Silt Fencing

Straw bales will be placed in a single row with the ends of adjacent bales tightly abutting one
another. The bales will be securely anchored (except in the parking lot) by driving at least two
stakes through each bale. For straw bale barriers placed in the parking lot, the bales will be
fastened together with wooden stakes, rebar, wire or other acceptable means.

The straw bales will consist of straw from acceptable grasses and legumes, free from weeds,
reeds, twigs, chaff, debris and other objectionable matenal or excessive amounts of seeds and
grains. The straw will be securely bailed with wire of adequate size to allow for rusting while in
use and still permit rehandling when the bale is in a saturated condition.

The silt fence will be constructed of a non-rotting, ultraviolet light resistant woven polyester

geotextile with sufficient strength for its intended purpose. The silt fencing will be installed in
accordance with manufacturer’s recommendations.
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Soil Stockpile

Prior to excavation work, a temporary soil storage area will be established and clearly designated
on site for the uncontaminated excavated soil. The storage area will be lined with 6 mil (or
higher) gauge polyethylene sheeting. In addition, the stockpiled soil will be covered with 6-mil
(or higher) gauge polyethylene sheeting and will be surrounded by straw bales and/or silt fencing
to prevent runoff. The polyethylene will be adequately secured to prevent damage or loss by
wind or other elements. In the event of extreme weather conditions, additional actions will be
taken to ensure appropriate containment of stockpiled soils. Surface water runoff will be
directed away from the stockpile to prevent erosion and deterioration of matenals. The
stockpiles will not exceed 35 feet tn height with maximum side slopes of 2:1
(honizontal;vertical).
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4,0 MONITORING
4.1 Contacts
The contact person at TRC is:

Ms. Paola Macchiaroli, Project Manager
TRC Environmental Corporation

Boott Mills South, Foot of John Street
Lowell, MA 01852

(978) 656-3582

The Licensed Site Professional (LSP) of Record is:

Mr. Bruce Hoskins, LSP # 7109
URS Corporation

5 Industrial Way

Salem, NH 03079-2830

(603) 893-0616

4.2 Emergency/Contingency Procedures

Although earlier investigations of the EPL area have defined the expected, approximate limits of
the proposed excavations, field screening and confirmatory soil sampling may indicate that
additional soil removal is necessary. Of concern is the area between the western limit of the
proposed excavation and borings B7 through B10. If it is determined that additional soil removal
is necessary, AMETEK’s security fence will need to be relocated. The sanitary sewer line
located in this area will also need to be properly supported and/or temporarily relocated. TRC
will first initiate excavation procedures in this area to determine whether this relocation needs to
occur. The security fence and sanitary sewer will be returned to the original locations and
conditions after completion of excavation activities in this area. Bedrock is shallow in this area;
therefore, excavating will stop if bedrock is encountered.

Excavation, loading and transportation acttvities will be conducted in accordance with
specifications previously detailed. Although not anticipated, contaminated soils will not be
excavated below existing site buildings. In addition, in the unlikely event that soil contamination
is found adjacent to site buildings, any necessary excavation up to the limits of the building
foundation will proceed in a cautious manner to ensure the structural integrity of the building(s).

4.3  Remedial Action Monitoring Program

Health and Safety Monitoring

Adherence to strict health and safety procedures will apply to all field activities performed for
this program. All TRC staff and subcontractors will follow those procedures detailed in the site-
wide HASP. :
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Soil Monitoring

The soil monitoring program planned for the EPL area includes field headspace and petroleum
hydrocarbon screening (PetroFLAG), with confirmatory soil sampling for laboratory analyses.
Specifically, soil samples will be collected for field screening at the limits of the proposed
excavations. Ifthe field screening samples are withint the field screening guidance criteria (i.e.,
<200 pprn headspace and <3,000 ppm PetroFlag), confirmation soil samples will be collected for
expedited laboratory analysis to confirm that cleanup goals are met. Excavation activities will
continue unti! contaminant concentrations are confirmed to be within the cleanup goals for the
area by laboratory methods. Throughout the remediation process, soil data will be evaluated
using the Method 1 protocols to determine when excavation is completed in any particular area.

Results of the Phase III Supplemental Soil Sampling in the EPL indicated that there is generally
a positive correlation between the PetroFLAG results and EPH laboratory results, and field
headspace screening and VPH laboratory results. There are a few exceptions; however, these
exceptions were shown to overestimate the EPH and VPH concentrations in the soil. Therefore,
the screening levels will delineate a conservative impact area (i.e., more soil may be removed
than is necessary for meeting the cleanup goals). Based on the results of the Phase III sampling,
a headspace reading of < 200 ppm and a PetroFLAG screening result of <3,000 ppm will be
used to define the limits of the excavation during remedial activities. Once these limits are
attained, confirmatory soil samples will be collected for laboratory analyses.

Further statistical analysis to correlate the field screening results to the confirmatory sampling
has not been conducted given that the field screening techniques are expected to overestimate the
area impacted by Stoddard fuel, and that composite soil samples of the excavation walls and
floor will be analyzed by a Massachusetts certified laboratory.

Groundwater

Groundwater monitoring will not be performed until completion of soil excavation, backfilling,
and restoration activities. Groundwater monitoring related to the EPL remedial action will be
limited to Stoddard fuel contaminants of concern (EPH/VPH).

4.3.1 Soil Headspace Analysis

@eprescntative composite soil samples will be collected for every 100 cubic yards of
excavated soil and contained within labeled, sealable bags for analysis by a PID or equivalent

_~ using standard MA DEP headspace techniques. These headspace techniques are detailed in the
HASP. The soil within the bag will be shaken several times over 15 minutes, the organic vapor
analyzer (OVA) tip will be inserted into the bag, and the result recorded. The second sample bag
will be temporarily placed on ice until petroleum hydrocarbon screening is conducted. '

(0 e)
soil g&e '
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4.3.2 Petroleum Hydrocarbon Soil Screening

In addition to headspace screening, each bagged sample will be screened for petroleum
hydrocarbons using the PetroFLAG methodology calibrated for a response factor consistent with
lighter hydrocarbons associated with Stoddard fuel (detection limit ~ 200 ppm). TRC will
ensure that a stable, consistent environment for soil screening is established prior to conducting
all analytical work. Experienced TRC personnel will operate the PetroFLAG analyzer in
accordance with the manufacturer’s recommendations.

The PetroFLAG meter will be recalibrated every 10 samples, as recommended by the
manufacturer. A background soil sample will also be collected daily to establish a site-specific
reference background concentration for the PetroFLAG hydrocarbon analyzer.

All procedures will be consistent with those employed during the Phase III investigation.
4.3.3 Confirmatory Soil Sampling

Headspace and PetroFLAG screening results will be used as a guidance to determine the extent
and depth of the excavation before collecting confirmation samples. Composite soil samples will
then be collected from the sidewalls of the excavation every 50 feet of linear wall length at
vanious depths along the impacted arca. Composite samples of the excavation floor will also be
collected at a frequency of one per 2,500 square feet of floor area. The so1l samples will be
analyzed for EPH and VPH using a Massachusetts certified laboratory.

Soil samples collected for EPH analysis will be packed into the appropriate laboratory supplied
sample containers. Soil samples collected for VPH analysis will be captured in a truncated
syringe and placed in a laboratory supplied sampling jar containing a known volume (and total
mass) of methanol. All soil samples collected for analysis will be labeled with the appropriate
sample number, site name, date and time of collection, preservation used and analysis requested.
The samples will be placed on ice in a cooler following appropriate Chain-of-Custody
procedures and shipped to a Massachusetts certified laboratory for analysis.

To ensure proper quality assurance and quality control (QA/QC), the sampling protocol will
include one trip blank per cooler and field duplicates at the rate of one duplicate per 20
laboratory samples.. Dedicated soil sampling equipment will be used; therefore, equipment
blanks will not be collected.

4.3.4 Groundwater Monitoring o:(\j £

The existing and new wells 1n the parking lot will be sampled for EPH and VPH. Samples to
establish a baseline condition will be collected within two weeks after well installation.
Additional samples will be collected six months after installation and annually thereafter to
document any changes in EPH/VPH concentrations.

All groundwater samples collected for analysis will be labeled with the appropriate sample
number, site name, date and time of collection, preservation used and analysis requested. The
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samples will be placed on ice in a cooler following appropriate Chain-of-Custody procedures and
shipped to a Massachusetts certified laboratory for analysis.

To ensure proper QA/QC, the sampling protocol for each round of sampling will include one trip
blank per cooler and one field duplicate. Dedicated groundwater sampling equipment will be
used; therefore, equipment blanks will not be collected.

5.0  Health and Safety Plan

The site-wide Health and Safety Plan for all remedial response actions at the former GE site is
included as Appendix D. This plan may include more information than that required for the
actions in the EPL Area.

6.0  Required Permits, Approvals, or Licenses

The actions presented in this RIP will not require any permits, special approvals, or licenses.
Approval of this RIP will be required from MA DEP in accordance with the MCP. Public
notification requirements will be performed in accordance with the Public Involvement Plan for
this site. In addition, a notice of commencement of soil remediation will be sent to the North
Reading Conservation Commission.

7.0  Property Access Issues

To prevent both exposure to unprotected personnel and migration of contamination as a result of
tracking by personnel or equipment, work areas and PPE requirements will be clearly identified.
All signs required by federal and state regulations will be posted to give notice of the work area
to site personnel and visitors prior to remedial activities.

An exterior sign will be posted detailing whom to notify in case of emergency, including points
of contact, job title, and phone number(s) where the contact may be reached 24-hours a day. The
proposed limits of the work area, as shown in Figure 3-1, will be delineated during site
preparation activities. An exclusion zone will be established around the work area and
temporary caution tape, safety fences, and traffic cones/drums, as appropriate, will be installed
outside the active work area prior to startup of remedial activities. Pedestrian traffic will be
rerouted as necessary by TRC and AMETEK staff. All visitors will be required to sign in and
will not be allowed within the work exclusion zone without providing documentation of
appropriate training and medical monitoring.

AMETEK facility security fence in the area of the proposed excavations may need to be
relocated to allow further excavation of contaminated soil (see Section 4.2
Emergency/Contingency Procedures). The fence relocation will be done in a manner that the
existing security fence is not breached and eastern access to AMETEK facility remains at the
same location. Fence relocation will be done in coordination with AMETEK.

Approximately 61,000 square feet of parking space, as shown in Figure 3-1, will need to be
relocated because of remedial activities. Relocation of parking will be coordinated with
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AMETEK and will be conducted to minimize impacts to AMETEK operations. A traffic lane
will be maintained to allow access to the parking lot and to allow continued operation of
shipping/receiving.

Traffic control during mobilization, construction, and demobilization within the EPL Area will
be monitored and maintained to an efficient level by the Site Manager. The appropriate signs,
signals, and barricades will be used to ensure that traffic along construction routes to the site will
be kept at a minimum and will not hinder flow or direction of regular AMETEK facility staff.

Mobilization of heavy equipment will be scheduled during business hours and AMETEK will be
notified at least 48 hours prior to mobilization.

Traffic during demobilization operations will also be monitored. No equipment will leave the
site without being approved following decontamination. The equipment will be logged out by
TRC and will be dispersed accordingly to prevent buildup at the site gate.

Emergency vehicle access will be maintained at all times in the event of an emergency. During
excavation activities a clear means of road access of at least 25 feet in width around the
perimeter of the work area will be maintained for fire department and emergency response
vehicles” access to buildings at the site. Traffic entering the site and parking areas by non-sile
personnel will be monitored by on-site personnel. A designated area will be made available for
parking for construction personnel.
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APPENDIX A

PRELIMINARY METHOD 3 RISK
CHARACTERIZATION
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A.l Introduction

A preliminary screening level Method 3 Risk Assessment was performed for the Eastem Parking
Lot of the Former GE Site in Wilmington/North Reading, Massachusetts. This evaluation
resulted in quantitative estimates of the potential human health risks associated with three
exposure scenarios; namely, future utility/excavation, future commercial/industrial, and future

residential at the Site.

A.2  Hazard Identification

Detailed information pertaining to the nature and extent of contamination in each media sampled
is provided in the Phase [l Remedial Action Plan Addendum Report, Eastern Parking Lot
Supplemental Soil Sampling, dated March 16, 2000, prepared by TRC. Table 1 provides
summary statistics for contaminants detected in site soil. All of the constituents detected in one
or more soil samples within the Site are identified as constituents of concern (COCs) at the Site.
Only data from the Phase 111 Addendum report has been used to perform the risk calculations
presenied here. Additional data collected at the conclusion of excavation activities would be

used to prepare a finalized Method 3 risk assessment if desired.

A.3  Dose-Response Assessment

As part of the dose-response assessment, toxicity values are identified for the selected COCs.
This risk assessment evaluation considers carcinogenic (non-threshold-based) and non-
carcinogenic (threshold-based) toxicity values, as applicable. In order of preference, these
values are obtained from the EPA’s (2000) Integrated Risk Information System (IRIS), EPA’s
(1997) Health Effects Assessment Summary Tables (HEAST), MA DEP’s (1994a) Background
Documentation for the Development of MCP Numerical Standards, and MA DEP’s (1997b)
Characterizing Risks Posed by Petroleum Contaminated Sites: Implementation of MA DEP
VPH/EPH Approach (Public Comment Draft). The COCs for the Site includes two EPH and
three VPH fractions. Table 2 provides the toxicity values and absorption values used in this

evaluation.
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A4  Exposure Assessment

The exposure assessment component of the Method 3 risk assessment (1) identifies the current
and potential human receptors, (i1) identifies the exposure pathways, (ii1) estimates exposure
point concentrations (EPCs), and (iv) estimates the average daily doses (ADDs) (or average daily
exposures [ADEs]) for the selected receptors. The latter estimates combine the EPCs with
assumptions about the magnitude, frequency, and duration of exposure for each exposure
pathway under each receptor (or land use) scenario. For the purposes of this risk assessment,
ADEs and/or ADDs are estimated for three exposure scenarios; namely, future utility/excavation,

future commercial/industrial, and future residential.

Identification of Exposure Pathways

The current and anticipated activities and uses, points at which exposure occurs (i.¢., exposure
points), and the pathways through which a receptor comes in contact with the exposure point(s)
(i.e., exposure pathways) are discussed below for each of the receptors quantitatively evaluated

in the risk assessment:

= Future Utility and Excavation: The exposure point for future excavation workers is the

volume of contaminated subsurface soil. On-site workers may be exposed to these soils as a
result of subsurface excavation and maintenance/repair work. Future Utility and Excavation
workers could also come into contact with contaminated surface soil. However, the
concentrations of COCs detected in the subsurface soil is significantly higher and will result
in the most conservative evaluation for this scenario. The key exposure pathways for
excavation workers are expected to include incidental ingestion of, and dermal contact with

soils and inhalation of outdoor-suspended particulates and outdoor volatiles.

* Future Commercial: The exposure points for future on-site commercial/industrial workers are

the ground surface due to exposure to relocated contaminated subsurface soil and potentially
contaminated air. Although future exposures to deeper soils are unlikely, for purposes of this
risk characterization, future workers could be exposed to currently unexposed subsurface
soils. Contact with the deeper soils containing the greatest concentrations of EPH/VPH

would require some mechanism to bring these sotls closer to (or to) the soil surface, such as

L2000-208 A-3



construction of subgrade structures and relocation of excavated soils, (e.g., establishment of
final grades). In addition, because the subsurface soil had significantly higher concentrations
of EPH/VPH compared to surface soil, the subsurface soil data was used to provide the most
conservative evaluation of exposure to soil. The key exposure pathways for commercial
workers are expected to include incidental ingestion of, and dermal contact with, subsurface
soil, inhalation of airborne particulates from surface soil, and inhalation of indoor volatiles

via subsurface soil.

Future Residential: The exposure points for future on-site residents are the ground surface

due to exposure to relocated contaminated subsurface soil and potentially contaminated air.
Although future exposures to deeper sotls is unlikely, for purposes of this risk
characterization, future residents could be exposed to currently unexposed subsurface soils
(e.g., while playing, doing yard work, etc.). Contact with the deeper soils containing the
greatest concentrations of EPH/VPH would require some mechanism to bring these soils
closer to (or to) the soil surface, such as construction of subgrade structures (e.g., residential
basements) and relocation of excavated soils, (e.g., establishment of final grades). In
addition, because the subsurface soil had significantly higher concentrations of EPH/VPH
compared to surface soil, the subsurface soil data was used to provide the most conservative
evaluation of exposure to soitl. The key exposure pathways for future residents are expected
to include incidental ingestion of, and dermal contact with, soils, inhalation of airborne
particulates (assuming the relocation of subsurface soil to the surface), and inhalation of
volatiles in air via subsurface soil. Future residential exposures were conservatively

evaluated on the basis of residential children.

Identification of Exposure Points

An exposure point concentration {EPC) is the measured or estimated amount of a constituent in

the environmental medium of concem at the point of human contact. Based on MA DEP (1995)

guidance, the EPCs for the environmental media should correspond to the arithmetic mean of the

reported results for each data set (i.e., each velume of contaminated soil for soil and each well
for groundwater) for areas of contiguous contamination that do not show evidence for the

presence of hotspots. The arithmetic means were used as the EPCs for the exposure scenarios

L2000-208 A4



used in this Risk Assessment to account for equal probability of exposure at any sample location.
This was assumed to be likely because the parking lot is relatively small and uniform. For the

purposes of this risk assessment, the following approaches are used:

= Soil: EPCs in subsurface {potentially accessible) soil were calculated as the arithmetic mean

concentration for each COC. The analytical results for subsurface soil samples are presented
in the Phase 11l Remedial Action Plan Addendum Report, Eastern Parking Lot Supplemental
Soil Sampling, dated March 16, 2000, and summary statistics are presented in Table 1. The
EPCs for soils are presented in Table 3.

» Air: EPCs in air were calculated for volatiles in air via soil. Procedures for calculating EPCs
in indoor air due to volatilization of constituents detected in soil are presented in the

exposure and risk estimate spreadsheet tables (Tables B-4 and C-5).

Exposure Point Hotspot Assessment

Based on the data available for the Site, there 1s one potential area that contains residual
concentrations of a COC that fall within the 10-times to 100- times criteria for identification of
potential hotspots in environmental media. However, only one constituent (C9-C18 aliphatics)
of the 27 detected constituents was elevated 10x (Sample B-18-S83-4/6; 13,000 mg/kg) as
compared to the detection in the corresponding depth in an adjacent sample (Sample B-17-SS1-
4/6; 1200 mg/kg). All other detections were comparable between the two samples. Therefore,

there are no hotspots considered for this site.

L2000-208 A-5



A.5 Estimation of Average Daily Doses

The following standard MA DEP equations (MA DEP, 1995) were used to estimate the average
daily dose (ADD) associated with the exposure of receptors through the following exposure

pathways:

Incidental ingestion of soils (i.e., ADD;):

ADD; = EPC x UC x RAFo x IR x EF x ED
BW x AP
Where:
ADD; = Average daily dose via ingestion (mg/kg-d)
EPC = Exposure point concentration in soils (mg/kg)
uUC = Units conversion (1E-06 kg/mg)
RAFo = Oral relative absorption factor (--)
IR = Soil ingestion rate (mg/d)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
BW = Body weight (kg)
AP = Averaging period (days)

Dermal contact (i.e., ADDy) with COCs m soils:

ADDy = EPC x UC x RAFd x SAx EF x EDx AF

BW x AP
Where:
ADDy = Average daily dose via dermal contact (mg/kg-d)
EPC = Exposure point concentration in sotls (mg/kg)
uC = Units conversion (1E-06 kg/mg)
RAFd = Dermal relative absorption factor (~)

SA = Body surface area (cm?)

FE = Fraction exposed (--)

AF = Adherence factor (mg/cm?)

EF = Exposure frequency (days/year)
ED = Exposure duration (years)

BW = Body weight (kg)

AP = Averaging period (days)

L2000-208 A-6



Inhalation of airborne particulates (fugitive dust) for soils (i.e., ADDp):

ADDp = EPC x IR x ET x EF x ED x PM,p x UC
BW x AP
Where:
ADDp = Average daily dose via inhalation of airbome particulates (fugitive dust)
(mg/kg-d)
EPC = Exposure point concentration in soils (mg/kg)

IR Inhalation rate (m*/hour)
ET Exposure time (hours/day)
EF = Exposure frequency (day/yr)

W

ED = Exposure duration (year)

PMio = Concentration of respirable particles in air (ug/m’)
ucC = Units conversion (1E-06 kg/mg)

BW = Body weight (kg)

AP = Averaging period {days)

Average daily exposures {ADEs) to volatiles in outdoor air:

ADE = MOVC x ET x EF x ED x UC
AP
Where:
ADE = Average daily exposure via inhalation (ug/m?)
MOVC = Modeled outdoor vapor concentration in air (ug/m®)
ET = Exposure time (hours/day)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
ucC = Units converstion (0.04 days/hr)
AP = Averaging period {days)

Average daily exposures (ADEs) to volatiles in indoor air:

ADE = EPC x ET x EF x ED x UC
AP
Where:
ADE = Average daily exposure via inhalation (ug/m’)
EPC = Modeled exposure point concentration in air (ug/m?)
ET = Exposure time (hours/day)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
ucC = Units conversion (0.04 days/hr)
AP = Averaging period (days)
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The specific equations and input parameter values used for the exposure scenarios correspond to

those available and recommended by MA DEP (1994a, 1995).

Risk Characterization

The risk characterization combines the previously described components of the Method 3 Risk
Assessment (i.e., hazard identification, dose-response assessment, and exposure assessment) to
provide quantitative estimates of human health risk. In general, these risk estimates are
expressed in terms of excess lifetime cancer risk (ELCR) for cancer endpoints and in terms of

non-cancer hazard quotients/hazard indices (HQs/HIs) for non-cancer endpoints.

The ELCR is estimated as the product of the estimated lifetime average daily dose (LADD)
(mg/kg-d) times the identified cancer slope factor ({mg/kg-d]") for oral and dermal exposures or,
for inhalation exposures, the product of the lifetime average daily exposure (LADE) (ng/m®)
times the unit risk ([tg/m°]™"). However, this site is not contaminated by the release of
carcinogenic substances. Therefore, the ELCR is not discussed further. (The ELCR and similar
carcinogenic related calculations are contained in the supporting spreadsheets since they are
associated with the calculation template).

The COC-specific non-cancer HQ ts estimated as the ratio of the estimated ADD (mg/kg-d) and
the identified RfD (mg/kg-d) for oral and dermal exposures, and for inhalation exposures, as the
ratio of the ADE (pg/m®) and the RfC (ng/m’). These individual cancer risks and HQs are then

summed to yield an estimate of the pathway cancer risk and HI, respectively.

Finally, a cumulative cancer risk and non-cancer HI for the scenario is estimated for each hot
spot and non-hotspot areas at the site by summing the pathway cancer risks and HIs,
respectively. If the cumulative HI exceeds unity (1.0}, then the individual HQs are segregated by
target organ or critical effect. The estimated cancer risks and/or HQs/HIs are evaluated in the
context of MA DEP (1995) guidance (i.c., a cancer risk limit of 1E-05 and a non-cancer HQ/H1
limit of 1E+00).

L2000-208 A-8



Table 4 presents the estimated cancer risks and cumulative HIs for the evaluated scenarios.
- Detailed nisk calculation spreadsheets for each scenario are presented in Tables A-1 through A-4,

Tables B-1 through B-4, and tables C-1 through C-5.

* The utility/excavation scenario evaluated exposures through the incidental ingestion of soil,

dermal contact with soil, inhalation of airbome particulates and inhalation of outdoor
volatiles. The utility/excavation scenario is shown to have a total cancer risk of 6E-07 and a

total HI of 7.5E-01, which is below the cancer and non-cancer HQ/HI limit of 1E-05 and

R

1E+00, respectively.

» The Future commercial/industrial scenario evaluated exposures through the incidental

ingestion of soil, dermal contact with soil, inhalation of airborne particulates and inhalation

of indoor volatiles. A total cancer risk of 2E-06 was calculated for this scenario, which is

below the cancer limit of 1E-05. A total non-cancer HI of 8.4+02 was calculated for this

scenario. The non-cancer HQ/HI limit of 1E+00 has therefore been exceeded for this

scenario. This risk wagrfv’e:;y the inhalation of volm The constituent
primarily driving this risk is the®C5-C8 aliphatics.

* The residential scenario, evaluated exposures through the incidental ingestion of soil, dermal

contact with soil, and inhalation of airborne particulates, and inhalation of indoor volatiles.

A total cancer risk of 8E-06 was calculated for this scenario, which is below the cancer limit

of 1E-05.. A total non-cancer HI of 3.7+03 was calculated for this scenario. The non-cancer

HQ/HI limit of 1E+00 has therefore been exceeded for this scenario. This risk was driven by

tkkmhalatlon of VOIaUlCS pathj:gy. The constituents pnmanly dnvmg th]s nsk are the;g-vv

l/‘

gCIS ahphat;gs,,,;he Cj C8 al ghatlc the C9-C12 allghatlcs and the C9 ClO aromatlcs, -z

SEEES = A e

In accordance with 310 CMR 40.0993(7), under the current conditions, a cgl_(_i}flon of no

sngmﬁca:nt risk of harm to human health h@mhlevd for in the Eastern Parkmg Lot due

WeootEa AT e e e . T em iy - e e Lyl S e LS,

conclusnon is consistent with the need for remedial action in the Eastern Parking Lot soils as

determined by the use of the Method 1 S-3/GW-1 standards. However, when the planned

excavation is complete, the recalculated risk under Method 3 is likely to be acceptable to the

£.2000-208 A-9



future commercial/industrial scenario. This would mean that no site Activity and Use Limitation
restrictions would be required for continued industrial/commercial property use other than to
prohibit future residential use. There would be no need to have additional restrictions, such as
mandatory paving or prohibition of commercial building. Such restrictions would be required

using the Method 1 S-3 standards.

Note: While scenarios other than those evaluated by this risk assessment are possible at the Site,
the selected scenarios are intended to provide conservative estimates of the potential heaith

impacts associated with the range of current and reasonably foreseeable future uses of the Site.
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TABLE 1
SUMMARY STATISTICS
EASTERN PARKING LOT

LOCKHEED MARTIN, WILMINGTON/NORTH READING, MA

Minimum Maximum St
Number tNumber Frequency  Detecled Detected Mean Mean Dev. H 95% UCL
of of of Concentration Concentration. Ln{x){a) Concentration in{x)(a) Stat.{a) Concentration
Constituent Samples (a8 Detacts  Detection {makg) __{mg/kg) {mg/kg) {mg/kg)
Extractable Petroleum
Hydrocarbons {EPH) {mg/ke)
-Ci8 Aliphatic Hydrocarbons 27 8 30% 1.10E+02 1.30E+0D4 5.31E+00 9.27E+02 1.3BE+00 3.31E+00 1.29E+03
19-C36 Aliphatics 27 0 0% -- -- 4 61400 -- 0.00E+00 - -
C11-C22 Aramalics 27 1 4% 2.20E+02 2.20E+02 4 63E+00 1.04E+02 1.526-01 1.77E+00 1.10E+02
Unadjusted C11-C22 Aromatics 27 1 4% 2.20E+02 2.20E+02 4 63E+D0 1.04E+02 152601 1.77E+0Q 1.10E+02
apthalene 27 1 4% 8.20E-01 8.20E-01 -6.75E-01 5.12E-1 8.52E-02 1.72E+00 5.28E-01
Methyinaphthaiene, 2- 27 2 ™ 9.30E-01 1.30E+00 -6.35E-01 5.46E-01 215E-01 1.83E+00 5.86E-01
|Acenaphihylenc 27 0 0% -- -- -6.93E-01 -- 0.00E+00 - -
|Acenaphibene 27 Q % -- .- -6.93E-01 .- 0.00E+Q0 - -
Fluorene 27 0 0% -- -- -6.93E-01 - 0.00E+00 - -
Fhenanthrene 27 0 0% - -- -6.93E-01 .- 0.00E+00 - -
Anihracene 27 0 0% -- -- -6.93E-01 -- 0.00E+00 - -
Flucranthens 27 0 o% -- .a -8.93E-01 .- 0.00E+00 - -
Pyrene 27 [+} 0% -- -- -8.93E-01 -- 0.00E+00 - -
Denzo(u)Aothracene 27 o 0% .- .. -6,.93E-01 -- 0.00E+00 - -
Chrysene 27 1 4% 1.60E+00 1.60E+0Q -6.50E-01 5.41E-01 2.24E01  1.83E+0D 5.80E-01
Benzofb)Fluoranthene 27 0 % .- -- -6.93E-01 -- 0.00E+0Q - -
Benzo(k)Fluoranthene 27 ] 0% - - -6.93E-01 -- 0.00E+00 - -
enzo{a)Pysent 27 1 4% 2.90E+00 2.90E+00 -6.2BE-01 5.89E-01 3.38E-01 1.91E+00 6.41E-01
Indena(1.2,3-cd)Pyrenc 7 0 0% -- -- -6.93E-01 -- 0.00E+00 - -
ibenzo(a.h) Anthrcene 27 ] 0% .- -- -6,93E-01 .- 0.00E+00 - -
Benzo(g,h,NPerylens 27 4] 0% - .- -6.93E-01 -- 0.00E+00 - -
Votatlle Petroleum --
Hvdrocarbons (VPH) (me/k)
C5-C8 Aliphatics 27 16 59% 1.70E+00 1.40E+02 1.62E+00 4.18E+02 1.50E+00 4.14E+00 1.08E+)2
C9-C12 Aliphatics 27 24 89% 1.00E+00 2.30E+03 3.68E+00 1.86E+02 266E+00 6.82E+00 4,88E+04
C9-C10 Aramatics 27 22 81% 1.70E+0D 9.70E+02 3.16E+00 2.63E+01 246E+00 5.01E+00 §.43E+03
[Unadjusied C5-C8 Aliphatics 27 18 59% 1.70E+00 1.80E+02 1.65E+00 6.18E+02 1.83E+00 4.14E+00 1.23E+02
Unadjusted £9-C12 Aliphatics 27 24 89% 1.40E+00 3.40E+03 4 09E+00 3.74E-01 273E+00 6.32E+00 9.40E+04
Benzene 27 0 0% -~ -- -1.74E+00 -- 1.08E+00 e -
oluene 27 2 T% 1.00E-01 2.00E-01 -1.71E+00 1.05E+00 1.08E+00 29ZE+00 5.99E-01
Eibylbenzene 27 8 30% 1.20E-01 7.20E+00 135400  5.02E+00 1.52E+00 3.72E+00  2.48E+DD
(Xylene 27 18 87% 1.40E-01 2.80E+01 -1.23E-01 3. T4E-0 206E+00 5.01E+00 5.51E+01
MTBE 27 1) 0% .- .- -1.74E+00 -- 1.08E+00Q - -
jNapihalene 27 10 37% 1.10E-01 4. 70E400 -1.45E+00 1.38E+03 1.28E+00 3.31E+00 1.22E+00
L2000-208 TABLES 10of1
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. TABLE 4

SUMMARY OF TOTAL CANCER RISK AND NON-CANCER His
EASTERN PARKING LOT
LOCKHEED MARTIN, WILMINGTON/NORTH READING, MA

Risk Estimates

Total Total
Cancer Hazard
Risk index
) )
Current/Future Utifity/Excavation 6E-07 7E-01
Future Commercial/Industrial 2E-06

Future Residential 8E-06

HQ/H! > 1E+00
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PART 1

Former GE Facility, RTN-3-0518
Construction Specifications
Soil Remediation of EPL/DS Area

SECTION 01400
QUALITY CONTROL

GENERAL

1.1 CONTRACT REFERENCES

A.

Attention 1s directed to the CONTRACT AND GENERAL CONDITIONS and all
Sections within DIVISION 1 - GENERAL REQUIREMENTS which are hereby
made a part of this Section of the Specifications.

1.2 DESCRIPTION

A,

This section includes requirements of a general nature related to the Contractor’s
responsibility for quality control involving inspections, tests, certificates, and
reports.

Unless otherwise indicated on the Drawings or Specifications, only new materials
shall be incorporated in the Work. All materials furmished by the Contractor to be
incorporated in the Work shall be subject to the inspection and approval of TRC. No
material shall be processed for, or delivered to the Work without prior approval by
TRC.

1.3 SECTION INCLUDES

A.

B.

F.

G.

Inspections.

Quality Assurance - Control of Installation.
References.

Inspecting and Physical Testing Laboratory Services.
Contractor’s responsibilities.

Reports.

Equipment Calibration.

1.4  RELATED SECTIONS

A.

L2000-208 Div 1

Section 01070 - Reference Standards.

Contract Closeout
01400-1
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Section 01300 - Submittals: Submission of manufacturers’ instructions and
certificates.

1.5 INSPECTIONS

A,

TRC shall have the right to inspect all materials and equipment at all stages of
collection and processing, and shall be allowed access to the site and to the
Contractor’s and supplier’s facilities to conduct such inspections, On-site work shall
be subject to continuous inspection. Inspection by TRC shall not release the
Contractor from responsibility or hability with respect to material. TRC will supply
the Contractor with a minimum of 24 hours notice prior to unscheduled off-site
inspections.

When local codes or laws require approval and inspection of the work by other
agencies or organizations before backfilling, the Contractor shall obtain such
approval and submit one signed original and three copies of the approval to TRC.

1.6 QUALITY ASSURANCE - CONTROL OF INSTALLATION

A.

L2000-208 Div |

The Contractor shall monitor quality control over suppliers, products, services, site
conditions, and workmanship, to produce Work of specified quality.

The Contractor shall comply with manufacturers’ instructions, including each step in
sequence.

The Contractor shall examine the areas and conditions where Work is to be
performed and notify TRC of conditions detrimental to the proper and timely
completion of the Work. The Contractor shall not proceed with the Work until
unsatisfactory conditions have been corrected by the Contractor in a manner
acceptable to TRC.

The Contractor shall request clarification from TRC should manufacturers’
instructions conflict with Contract Documents. The clarification shall be received
prior to proceeding. Contractor shall request a verbal clarification to be followed by
a written clarification.

The Contractor shall comply with specified standards as minimum quality for the
Work except where more stringent tolerances, codes, or specified requirements
indicate higher standards or more precise workmanship.

Work shall be performed by persons qualified to produce workmanship of specified
quality.

Contract Closeout
01400-2
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1.7 REFERENCES

A.

The Contractor shall comply with the reference standards presented in Section 01070
at a minimum.

For products or workmanship specified by association, trade, or other consensus
standards, the Contractor shall comply with requirements of the standard, except
when more rigid requirements are specified or are required by applicable codes.

The Contractor shall be familiar with applicable standards. Copies of these
standards shall be obtained by the Contractor where required by product
specification sections.

The contractual relationship, duties, and responsibilities of the parties in Contract
nor those of TRC shall not be altered from the Contract Documents by mention or
inference otherwise in any reference document.

1.8  INSPECTING AND PHYSICAL TESTING LABORATORY SERVICES

A.

L2000-208 Div |

The Contractor shall contract with an independent geotechnical Subcontractor, upon
review and acceptance by TRC, to perform laboratory testing as required by these
Specifications and as required by TRC, including the following periodic inspections
and associated services:

1. Soils - Inspect and test the placement and compaction of soils used as site
grading or structural fill. Perform field (in-place) density and moisture control
testing using a nuclear moisture-density gauge or other TRC-accepted method
to assess the adequacy of compaction.

The independent testing firm(s) shall have performed previous similar work in a
satisfactory manner and be an approved subcontractor. The Contractor shall include
the costs of this service in his bid.

The Contractor shall provide labor and materials and necessary testing facilities at
the site as required by Specifications. The Contractor shall cooperate with TRC and
shall provide at least 24 hours notice prior to specified testing.

The Contractor shall be solely responsible for the adequate stability of cut soil slopes
at the site and for providing a safe working condition within excavated areas.

Contract Closeout
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Inspecting, testing, and source quality control may occur on or off the project site.
Off-site inspecting or testing shall be performed as required by TRC.

1.9  CONTRACTOR RESPONSIBILITIES

A

The Contractor shall provide incidental labor and facilities:
1. to provide access to Work to be tested,

2. to obtain and handle samples at the site,

3. to facilitate tests and mspections,

4. to provide storage of test samples.

TRC shall be notified 48 hours prior to expected time for operations requiring
services.

The Contractor shall make arrangements for and pay for additional samples and tests
required for Contractor’s use.

Testing or inspecting does not relieve Contractor to perform Work to contract
requirements.

Retesting required because of non-conformance to specified requirements shall be
performed by the same independent firm on instructions by TRC at the Contractor’s
expense.

1.10  REPORTS

A.

12000-208 Div 1

Transcripts or certified test reports including all test results shall be submitted for
review to TRC. Acceptance by TRC shall be received prior to delivery of matenial.
The testing shall have been performed by an approved independent testing facility
within the previous six months of submittal of the reports for review. Transcripts of
test results shall be accompanied by a certificate in the form of a letter from the
manufacturer or supplier certifying that the tested material meets the specified
requirements and 1s of the same type, quality, manufacturer, and make as that
specified.

The Contractor shall submit for review a notarized Certificate of Compliance in the
form of a letter from the manufacturer. The Certificate shall state the following:

1.  Manufacturer has performed all required tests.
2. Materials supplied meet all test requirements.

Contract Closeout
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3.  Test were performed within six months of submittal of the Certificate.

4. Matenals that were tested are the same type, quality, manufacture, and make as
those specified.

5. Include identification of the materials.

Reports will be submiitted by the independent laboratory to the Contractor, in
triplicate, indicating observations and results of tests and indicating compliance or
non-compliance with Contract Documents. One copy of these results will be
provided to TRC on the same day as the testing is performed.

1.11 EQUIPMENT CALIBRATION

A.

PART 2

PART 3

L2000-208 Div |

All field test equipment will be kept under control of the Contractor’s geotechnical
Subcontractor. The geotechnical Subcontractor will be fully trained in the use of
equipment, test procedures, and interpretations of results for each piece of test
equipment. A copy of calibration certification will be kept by the geotechnical
Subcontractor and supplied to TRC.

Calibration of nuclear-density gauges shall conform to the frequencies and methods
outlined in ASTM D2922 and D3017. Unstable or erratic gauges shali not be used
in density testing and shall be immediately removed from the site.

PRODUCTS (Not Used)

EXECUTION (Not Used)

END OF SECTION

Contract Closeout
01400-5
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SECTION 02100

SITE PREPARATION

GENERAL

1.1 CONTRACT REFERENCES

Al

Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all
Sections within DIVISION 1 - GENERAL REQUIREMENTS which are hereby
made a part of this Section of the Specifications.

Equality of material, article, assembly, or system, other than those named or
described in this Section, shall be determined in accordance with the provisions of
the Contract and General Conditions.

12 WORK INCLUDES

A

L2000-208 Div 11

Identifying haul road and staging areas for equipment, supplies, uncontaminated
surface soil stockpile and dewatering storage tank(s). Erection of appropnate
barricades to secure the work zone.

Establishing existing site grades to ensure that these grades are reestablished afier
excavation activities.

Installation of erosion and sedimentation controls.

Demolition, handling, and disposal of designated bituminous pavement and concrete.
The proposed disposal facility shall be state approved.

Demolition and handling of parking lot lighting and associated electrical wiring and
conduits.

Relocation of an outdoor shelter, used for smoking to a designated temporary
location.

Excavation and exposure of an existing stormwater drainage line to determined if it
is breached in the vicinity of the proposed excavation area. If it is found to be
damaged, the Contractor will take appropriate measures to prevent infiltration of
sewer water nto the excavation.

Site Preparation
02100-1
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. 1.3 SUBMITTALS

A.

B.

Submit under provisions of Section 01300.

Bituminous pavement disposal facility: The Contractor shall submit copies of current
permits verifying MADEP approval for proposed disposal facilities.

Concrete disposal facility: The Contractor shall submit waste disposal
documentation including facility name, location and permit number.

1.4  REGULATORY REQUIREMENTS

A

All work shall comply with safety rules and regulations of local and State agencies
having jurisdiction. Nothing contained herein shall be construed as permitting work
that is contrary to such rules, regulations, and codes.

The Contractor shall obtain and pay for required permits from authorities, notify
affected utility companies before starting work, and comply with authorities’ and
utility companies’ requirements.

1.5 SCHEDULING AND SEQUENCING

o

Erosion control measures shall be established at the beginning of construction in
accordance with the requirements established in Section 02270 and maintained
during the entire period of construction. On-site areas that are subject to severe
erosion, and off-site areas that are especially vulnerable to damage from erosion
and/or sedimentation shall be identified and receive special attention.

B. The work zone will be clearly marked and secured using barricades and/or fencing to
prevent unauthorized entry.
C. All land-disturbing activities shall be planned and conducted to minimize the size of
the area exposed at any one time and the length of the time of exposure.
D. Surface water runoff originating from upgrade of exposed areas shall be controlled
to reduce erosion and sediment loss during the period of exposure.
E. Clearing activities shall be performed only after erosion and sediment controls are in
place.
PART 2 PRODUCTS
2.1 WATER
A. Water used for dust control and equipment washes shall be clean and free of salt, oil,
. and other injurious matenals.
Site Preparation
L2000-208 Div I 02100-2
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EXECUTION

- 3.1 PREPARATION

A.

The Contractor shall be deemed to have inspected the site and satisfied himself as to
actual grades and levels and true conditions under which the work will be performed.

Movement or settlement of adjacent structures shall be prevented. The Contractor
shall be responsible for providing and installing appropriate bracing and shoring as
specifted in Section 02221, if necessary.

The Contractor shall be responsible for the markout of underground utilities prior to
excavation. The Contractor shall also be responsible to contact DIGSAFE to mark .
out underground utilities.

The Contractor shall exercise reasonable care to venfy locations of existing
subsurface structures and utilities.

The Contractor, in conjunction with TRC, shall check immediate and adjacent areas
subject to excavation by visual examination for indications of subsurface structures
and utilities.

Exploratory excavations may be made at the Contractor's expense where existing
subsurface structures and utilities may potentially conflict with proposed
construction. Exploratory excavations shall be made in the presence of TRC and
sufficiently ahead of construction to avoid possible delays to Contractor’s work.

Temporary barriers and security devices shall be provided, erected, and maintained
by the Contractor. Erosion and sedimentation controls shall be installed prior to any
excavation activities and maintained by the Contractor during the course of the entire
project.

3.2 PROTECTION

A.

C.

The Contractor shall locate, identify, and protect utilities and fencing that remain
from damage.

Trees, plant growth, and features designated to remain shall be protected as final
landscaping.

Benchmarks and existing structures shall be protected from damage or displacement.

3.3  UTILITY LINES

A.
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Prior to excavation, the Contractor shall contact Dig-Safe and coordinate with
AMETEK to identify the locations of utility lines. Lines will be clearly marked out

Site Preparation
02100-3
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prior to any activities.

Prior to removal, the Contractor, TRC and AMETEK shall venify all structures and
utilities to be removed and depth of removal.

Prior to removing, disconnecting and capping utility lines, TRC and the Contractor
shall identify lines, coordinate with AMETEK to terminate service to those lines,
and lock-out power to electrical lines.

Operations shall cease immediately if adjacent structures appear to be in danger.
The Contractor shall notify TRC immediately and shall not resume operations until
directed by the TRC.

Operations shall be conducted with minimum interference to public or private
accesses and shall maintain protected egress and access at ail times.

Work Areas shall be sprinkled with water as necessary to minimize dust. The
Contractor shall provide hoses and water.

Materials shall not be burned or buried. Site shall be left in a clean condition.

3.8  DISPOSAL

A

L2000-208 Div 1]

All debris shall be removed and disposed off-site. Debris not salvageable shall be
disposed at a permitted landfill. Burming will not be permitted.

Asphalt, brick and concrete (ABC) rubble coated or impregnated with any substance
shall not be used as on-site fill material or disposed at a construction debris landfill
or recycling facility.

All liquid waste (i.e., dewatering effluent) shall be disposed of at a state approved

and permitted facility in accordance with local, state, and federal regulations.

END OF SECTION

Site Preparation
02100-4
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SECTION 02140

DEWATERING AND DRAINAGE

GENERAL

1.1  CONTRACT REFERENCES

A.

Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all
Sections within DIVISION 1 - GENERAL REQUIREMENTS which are hereby
made a part of this Section of the Specifications.

Equality of material, article, assembly, or system, other than those named or
described in this Section, shall be determined in accordance with the provisions of
the Contract and General Conditions.

1.2 WORK INCIL.UDES

A.

Fumish, install, operate, monitor, maintain and remove temporary dewatering and
drainage systems as necessary to lower and maintain groundwater levels below
subgrades of excavations where required for soil excavation. Dewatering will be
continuous during excavation activities and the pumped groundwater will be stored
1n an on-site 20,000-gallon storage tank (provided by the Contractor) for proper
disposal. It 1s anticipated that temporary dewatering sumps can be installed to
maintain groundwater levels below the subgrades of excavations.

Prevent surface water runoff from entering or accumulating in excavations.

Obtain and pay for all permits required for temporary dewatering and drainage
systems.

Collect and properly dispose of all discharge water from dewatering and drainage
systems in accordance with applicable local, state, and federal requirements and
permits.

Repair damage caused by dewatering and drainage system operations.

Remove temporary dewatering and drainage systems when no longer needed.
Restore all disturbed areas.

1.3 RELATED SECTIONS

A.

B.

L2000-208 Div 1]

Section 02221 — Earthwork.

Section 02270 - Sedimentation and Erosion Control.

Dewatering and Drainage
02140-1
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1.4 SUBMITTALS

A.

Submit in accordance with Section 01300 the temporary dewatering and drainage
system designs. Submittal will be for information only. The Contractor shall remain
responsible for adequacy and safety of construction means, methods and techniques.
If required, the Contractor shall engage a licensed professional engineer or
geotechnical engineer to design the dewatering systems.

Liquid waste (i.e., dewatering effluent) disposal Facility: The Contractor shall
submit waste disposal documentation including facility name, location and permit
number.

1.5  DEFINITIONS

A.

PART 2

PART 3

Where the phrase "in-the-dry” is used in these specifications, it shall be defined as -
in-situ soil moisture content of no more than two percentage points above the
optimum moisture content for that soil.

PRODUCTS (Not Used)

EXECUTION

31  GENERAL

A.

Control surface water and groundwater such that excavation to final grade 1s made
in-the-dry, and bearing soils are maintained undisturbed. Prevent softening, or
instability of, or disturbance to, the subgrade due to water seepage.

The impact of anticipated subsurface soil/water conditions shall be considered when
selecting methods of excavation and temporary dewatering and drainage systems.
Where groundwater levels are above the proposed bottoms of excavations, a pumped
dewatering system is expected for predrainage of the soils prior to excavation to
final grade and for maintenance of the lowered groundwater level until construction
has been completed. Type of dewatering system, spacing of dewatering units and
other details of the work are expected to vary with soil/water conditions at a
particular location.

32  SURFACE WATER CONTROL

A

Control surface water runoff to prevent flow into excavations. Provide temporary
measures such as dikes, ditches and sumps.

33 EXCAVATION DEWATERING

A.

L2000-208 Div 1

Provide and maintain adequate equipment and facilities to remove promptly and
dispose of properly all water entering excavations. Excavations shall be kept

Dewatering and Drainage
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in-the-dry, so as to maintain an undisturbed subgrade condition throughout
construction below grade, including backfill and fi]l placement.

B. Storm and sanitary pipe and electrical conduit, potentially needing replacement shallt
not be installed in water or allowed to be submerged prior to backfilling. Pipe and
conduit which becomes submerged shall be removed and the excavation dewatered
and restored to proper conditions prior to reinstalling the pipe and conduit.

C. Dewatering and drainage operations shall at all times be conducted in such a manner
as to preserve the natural undisturbed bearing capacity of the subgrade at the bottom
of the excavation. Ifthe subgrade becomes disturbed for any reason, the unsuitable
subgrade material shall be removed and replaced with compacted granular fill, or
other approved material to restore the bearing capacity of the subgrade to its original
undisturbed condition.

D. Dewatering and drainage operations shall be conducted in a manner which does not
cause loss of ground or disturbance to the pipe bedding or soil which supports
overlying or adjacent structures.

34  DISPOSAL OF DRAINAGE

A. Water discharged from temporary dewatering and drainage systems may be disposed
of by collecting the water in a temporary 20,000-gallon above ground storage tank
and removing it from the site.

B. Contaminated groundwater collected during dewatering activities shall be stored,
tested and disposed of in accordance with all applicable federal, state and local
regulations.

E. A Licensed Site Professional (LSP) is required when contaminated groundwater
above notification thresholds is withdrawn. TRC shall provide said LSP.

F. There will be no discharges to sewer, groundwater, or stormwater conveyance
without prior approval by TRC. Any discharges to a sewer system, surface water or
ground surface or subsurface must be performed in accordance with 310 CMR
40.0040.

END OF SECTION

Dewatening and Drainage
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. SECTION 02221
EARTHWORK

PART1 GENERAL

1.1 CONTRACT REFERENCES

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all
Sections within DIVISION 1 - GENERAL REQUIREMENTS which are hereby
made a part of this Section of the Specifications.

B. Equality of material, article, assembly, or system, other than those named or
described in this Section, shall be determined in accordance with the provisions of
the Contract and General Conditions.

1.2 DESCRIPTION

A. The Contractor shall furnish all labor, material, tools and equipment necessary to
excavate and backfill for soil remediation; and handle, transport, and regrade as
indicated on the Drawings. The Contractor shall furnish and place all bracing, and
supports for excavations and utilities, if necessary; and shall do all pumping and
draining, if necessary. The Contractor shall raise the site to original, pre-surveyed

. grades and compact the subgrade and intermediate layers to the required criteria.
The Contractor shall supply and stockpile all required soil matenals for
supplemental backfill to the site.

B. Uncontaminated surface sotil as determined by field screening and laboratory
analysis conducted by TRC will be stockpiled on-site, using appropriate
sedimentation controls, for reuse as clean backfill. Contaminated soil will be
transported off-site immediately for disposal according to applicable local, state and
federal regulations.

C. Incases where contaminated soil cannot be transported off-site immediately, the
contaminated soils shall be loaded into secured and covered roll-offs for disposal the
following day. Appropriate erosion/sedimentation and odor controls shall be
implemented.

1.3 WORK INCLUDES

A. Excavating and shoring or bracing sidewalls or utilities, as necessary.
B. Backfilling, consolidation, and compaction as scheduled.

C. Replacement of underground utilities, in kind, as needed.

Earthwork
1.2000-208 Div I 02221-1
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Restoration of pavement and parking lot lighting including electrical conduits and
wiring.

1.4  AVAILABLE INFORMATION

A.

Existing utility information is provided on the Drawings. The mnformation was
obtained for use in assessing utility location but the Contractor may draw his own
conclusions therefrom. No responsibility is assumed by TRC for utilities not
identified or conditions.

1.5  DEFINITIONS

A.

Unsuitable material: Material containing vegetation or organic material, such as
mulch, peat, organic siit, topsoil sod, deleterious material, and/or particles greater
than 4-inches in diameter, that is not satisfactory for use as determined by TRC.
Certain manmade deposits such as broken concrete material may also be determined
to be unsuitable material. Unsuitable material includes contaminated and/or
hazardous material.

Compaction: The tamping and rolling of all fill and backfill placed in uniform
horizontal layers not exceeding six inches in thickness after compaction or eight
inches of loose lift. Water shall be added in such amounts as necessary to obtain
required compaction to a density of not less than 92 percent of maximum dry density
as determined by ASTM Destgnation D1557.

1.6 SUBMITTALS

A.

The Contractor shall submit under provisions of Section 01300, the name of
imported material suppliers. These suppliers shall provide matenials from same
source throughout the work. Change of source suppliers shall require approval from
TRC. Submitted matenal shall indicate that the source of backfill material is
“certified clean” (i.e., does not contain OHM in concentrations which exceed MCP
release thresholds).

The Contractor shall submit the manufacturer certificates of compliance for warning
and 1dentification tape.

The Contractor shall provide the TRC on a daily basis, the results of all compaction
monitoring performed that day. The Contractor shall address the actions taken for
areas and layers that did not achieve the required density criteria.

1.7  REGULATORY REQUIREMENTS

A.

L2000-208 Div Il

The Contractor shall comply with all excavation, trenching, and related shoring and
bracing requirements of Occupational Safety and Health Administration (OSHA)
excavation safety standards, 29 CFR Part 1926.650 through 1926.652.

Earthwork
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1.8  SOURCE QUALITY CONTROL

A.

Inspection and testing will be performed under provisions of Section 01400.
Common backfill shall be tested by ASTM D422 once for every 2,000 tons of
material.

The Contractor shall provide certified analytical testing of backfill to demonstrate
that soi1l does not exceed the limitations for MCP reference/reportable
concentrations.

If tests indicate materials do not meet specified requirements, the Contractor shall
identify an alternative borrow source, test the new material, and submit results to
TRC.

1.9 LAYQUT AND GRADES

A.

TRC shall layout all lines and establish locations to be excavated in accordance with
the Drawings. The Contractor shall establish original grades prior to excavation
activities and shall maintain sufficient reference points at all times during
construction to properly perform the project.

The Contractor shall establish permanent bench marks and replace as directed any,
which are destroyed or disturbed. Maintain sufficient reference points at all times
during construction to properly perform site regrading.

1.10  QUALITY ASSURANCE

A.
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Field inspection and testing will be performed by the Contractor under provisions of
Section 01400. Classification of all materials will be made by TRC whose decision
shall be final and binding on the Contractor.

Neither the presence of the TRC nor any observation and testing by TRC shall
excuse the Contractor from defects discovered in his Work at that time or subsequent
to the testing,.

Contractor shall perform in-place density testing at a minimum frequency of one test
per lift in each excavation but no less than one test per 200 cubic yards of material
placed in any one lift. Compaction testing will be performed in accordance with
ASTM D1557, D2922, and D3017.

Subgrades shall be approved for compactness and material composition prior to
placing subsequent lifts. If inspections indicate Work does not meet specified
requirements, the work shall be removed, replaced, and compacted at no additional
cost to TRC.

Earthwork
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PRODUCTS

2.1 COMMON BACKFILL

A.

Common backfill material shall be soil containing no stone larger than 4-inches and
shall be substantially free of organic loam, wood, trash, or other objectionable
materials which may be decomposable, compressible or which cannot be properly
compacted. Common fill materials shall not contain less than 10 percent nor more
than 35 percent by weight of silt and clay. Common fill soils shall be classified as
conforming to ASTM D2487 Group Symbol SM, SC, SW, GW, or combinations
thereof.

Uncontaminated surface soil, excavated for this project, shall be reused provided the
grain-size distribution satisfies the specific criteria and the soils are deemed
acceptable by TRC.

22 SAND

A.

Sand shall conform to ASTM C33 for fine aggregate. Sand shall be free of organic
material, loam, wood, trash, stones or pebbles or other objectionable material.

. 2.3 BURIED WARNING AND IDENTIFICATION TAPE

A.

£2000-208 Div It

Polyethylene plastic and metallic core or metallic-faced, acid- and alkali-resistant,
polyethylene plastic warning tape manufactured specifically for waming and
identification of buried utility lines. Provide tape on rolls, 3-inch-minimum width,
color coded as stated below for the intended utility with waming and identification
imprinted in bold black letters continuously over the entire tape length. Warning and
identification to read, “CAUTION, BURIED LINE BELOW™ or similar wording.
Color and printing is to be permanent, unaffected by moisture or soil.

Warning tape color codes shall be as follows:

Red: Electric

Orange: Telephone or other communication
Blue: Water system.

Yeliow: Gas.

Warning tape for metallic piping shall be acid and alkali-resistant polyethylene
plastic tape conforming to the width, color, and printing requirements indicated
above. Minimum thickness of the tape shall be 0.003 inch.

Detectable waming tape for non-metallic piping shall be plastic tape conforming to
the width, color, and printing requirements indicated above. Minimum thickness of
the tape shall be 0.004 inch. The tape shall be manufactured with integral wires, foil
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backing, or other means of enabling detection by a metal detector when the tape is
buried up to 3 feet deep. Encase the metallic element of the tape in a protective
jacket or provide with other means of corrosion protection.

PART3 EXECUTION
3.1 EXAMINATION
A. The Contractor shall be deemed to have inspected the site and satisfied himself as to
actual grades and levels and true conditions under which the work will be performed.
B. Bench marks and existing structures shall be protected from damage or displacement
from excavation equipment and vehicular traffic.
C. Areas required for execution of Work shall be cleared. The work area shall be free of
standing water and shall be dry.
32  UTILITIES
A. The Contractor will contact DigSafe at least three days prior to commencing any
excavation on the site. In addition, the Contractor will coordinate with TRC and
AMETEK to determine the location of underground utilities in the excavation area.
B. Should uncharted or incorrectly charted piping or other utilities be encountered
during excavation, TRC will be consulted immediately for directions as to procedure.
Cooperate with AMETEK and utility companies in keeping respective services and
facilities in operation. Repair damaged utilities to satisfaction of utility owner.
C. Do not interrupt existing utilities serving facilities occupied and used by AMETEK or
others. :
3.3  INSPECTION
A. TRC will examine the areas and conditions under which excavating, filling, and
grading are to be performed and notify Contractor of conditions he may find that are
detrimental to the proper and timely completion of the Work. Do not proceed with
the Work until unsatisfactory conditions have been corrected in an acceptable
manner.
B. Excavation shall proceed to the limits as shown on the Drawings or as determined by

TRC, based on field screening and post-excavation sampling and analysis. In
general, excavation activities in an area shall first proceed until field screening
indicates that cleanup goals have been met. At such time, post-excavation sampling
will be performed by TRC and the excavation will be backfilled to prevent nuisance
odors. Based on the results of these post-excavation samples, TRC will direct the

Earthwork
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Contractor to excavate additional soils or discontinue excavation activities. The
Contractor shall protect all areas awaiting post-excavation sample results from
access by pedestnans, traffic and potential recontamination.

34  DUST/ODOR CONTROL

A.

Take appropnate action to check the spread of dust to avoid the creation of a
nuisance in the surrounding area. Do not use water if it results in hazardous or
objectionable conditions, such as ice, flooding, or poltution. Comply with all dust
regulations imposed by local air poliution agencies. As a minimum, at no time shall
dust generation be allowed to exceed 1 mg/m” at the Contract Limits without
implementing appropriate controls.

Take appropriate action to mitigate nuisance odors related to the petroleum
contamination. Odor suppressing foam or equivalent shall be used to mitigate odors
during excavation activities and shall be used in such a manner to promote a clean
work environment. In addition, contaminated soil will be transported immediately
off-site for proper disposal and the excavation will be backfilled as quickly as
possible to mitigate the potential for nuisance odors.

If contaminated soil cannot be transported off-site immediately, it shall be stored in a
secured, covered roll-off with appropriate erosion/sedimentation controls. It shall be
transported off-site the following day for proper disposal in accordance with
applicable local, state and federal regulations.

35 SURVEYING SUPPORT

A,

The Contractor shall provide a survey crew to establish original and restored site
grades, and other features so directed by TRC. The survey crew shall be 40-hour
health and safety certified in accordance with 20 CFR 1910, part 128.

36 GENERAL EXCAVATION

A
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The Contractor shall complete all excavation regardless of the type, nature or
condition of the material encountered. The Contractor shall be solely responsible for
making all excavations in a safe manner.

Contractor shall perform all excavation required to complete the Work as shown and
specified. This includes all soil, sediment, waste, earth, sand, clay, gravel, hardpan,
concrete, boulders not requiring drilling and blasting to remove, decomposed rock,
pavements, rubbish, and all other materials within the excavation limits, or as
otherwise specified by TRC. Additional removal and off-site disposal of
contaminated soils may be required based on post-excavation sampling to be
performed by TRC.

Earthwork
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Excavations shall include earth, sand, clay, gravel, pavements, rubbish and all other
materials within the excavation limits. Excavation shall include, but is not limited
to, removal, loading, and transportation and off-site disposal of the materials.

No on-site material processing or screening system(s) will be allowed due to the
possibility of generating objectionable odors or dust at unacceptable levels. On-site
segregation and separation of contaminated and uncontaminated materials using
conventional construction equipment or manual methods will be allowed as
approved by TRC. Appropriate practices to minimize odor and dust generation will
be employed during such activities. Dust and odor monitoring shall be conducted by
TRC in accordance with the site specific Health and Safety Plan.

Where excavation will occur below the ground water table, well points, cofferdams,
or other acceptable methods shall be used to permit excavation activities under dry
conditions. Dry conditions shall prevail during active work periods until regrading
activities are completed. In addition, excavation shall be protected from flooding
until backfilling is complete.

Stability of Excavations: Slope sides of excavations shall comply with codes and
ordinances of agencies having jurisdiction. Shore and brace where sloping is not
possible either because of space restrictions or stability of matenal excavated.
Maintain sides and slopes of excavations in a safe condition until completion of
backfilling.

Contractor shall perform excavation in a safe manner, which complies with OSHA
regulations.

Material Storage: Stockpile excavated uncontaminated surface soil in approved
areas, until required for backfill or fill. Place, grade, and shape stockpiles for proper
drainage. Provide appropriate hay bale or silt fence sediment barriers to prevent
erosion and sedimentation. All efforts shall be made to minimize the volume of soil
stockpiled on-site.

Locate and retain soil materials away from edge of excavations.

Dispose of contaminated soil matenial and waste matenais off-site as specified
herein. Contaminated soil shall be immediately loaded and transported off-site for
proper disposal in accordance with local, state and federal regulations. If
uncontaminated soil cannot be transported off-site immediately, it shall be placed in
secured, covered roll-off containers with appropriate sedimentation/erosion and odor
controls. It shall be transported off-site the following day for disposal in accordance
with applicable local, state and federal regulations.

TRC shall be notified of unexpected subsurface conditions. Work shall be
discontinued in affected areas until notified to resume work by TRC.

Earthwork
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Grading in the vicinity of excavations shall be properly pitched to prevent water
from running nto the excavations. Excavations shall be kept free from water during
performance of the work under this Contract at no expense to the TRC. Diversion
berms and other devices necessary for this purpose shall be built by the Contractor.

Excavation shall not be performed when weather conditions or the conditions of the
materials are such that, in the opinion of TRC, work cannot be performed
satisfactorily.

Appropriate measures shall be provided to retain excavation side walls and to ensure
that persons working in or near the excavation are protected. Shoring, or bracing
may be used to support the walls of excavations and lo minimize seepage of
groundwater into the excavation. Method, design, construction, and adequacy of any
required bracing shall meet the OSHA requirements of 29 CFR Part 1926 and are the
responsibility of the Contractor. If an excavation support system is used, the
proposed system shall be designed by an engineer registered in the Commonwealth
of Massachusetts. The design and construction of the shoring, and bracing system
shall provide means for its removal as backfill progresses.

All damage related to or caused by the excavation shall be repaired at the expense of
the Contractor.

3.7 EXCAVATION NEAR STRUCTURES

A
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Excavation may be near existing structures. The Contractor shall furnish, put in
place and maintain such bracing as may be required: by Federal, State and local
safety requirements to protect adjacent structures from undermining or other
damage; to support the sides of excavations; and to prevent any movement which
could in any way diminish the width of the excavation below that necessary for
proper construction. If TRC is of the opinion that at any points sufficient or proper
supports have not been provided, TRC may order additional supports put in, and
compliance with such order shall not relieve or release the Contractor from his/her
responsibility for the sufficiency of such supports.

Bracing shall be adequate to withstand all pressures to which the structure or trench
will be subjected. Any movement or bulging which may occur shall be corrected to
provide the necessary clearances and dimensions.

The Contractor shall notify TRC if the proposed limits of excavation may interfere
with the zone of bearing influence from foundations of structures. The zone of
bearing influence shall be within the 45 degree bearing splay of foundations.

Earthwork
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3.8  PROTECTION

A.

Displaced or loose soil shall be prevented from falling into any excavation. The
stability of soil slopes shall be maintained.

The Contractor shall provide shoring, bracing, trench boxes, and sheeting where
required.

The Contractor shall perform all work with utilities in accordance with the
procedures outlined by utility companies. Work immediately adjacent to or
exposing a utility shall use hand or hight equipment for excavation. Uncovered
utility lines shall be removed and abandoned or as determined on the Drawings,
protected utilities shall be supported during excavating activities. Report damaged
utilities immediately to TRC.

39  STOCKPILING

A.

Clean materials for backfilling shall be stockpiled on-site at locations as indicated on
the Drawings. Stockpiled materials shall be of sufficient quantities to meet project
schedule and requirements.

The clean materials for backfilling may be stockpiled on-site using a base lined with
6 mil. (or higher) gauge polyethylene and covered with 6 mil. (or higher) gauge
polyethylene.

Direct surface water away from stockpile site to prevent erosion or deterioration of
materials, as per Section 02270.

Stockpiles shall not exceed 35 feet in height with maximum side slopes of 2:1
(horizontal; vertical). Stockpiles shall be surrounded by siit fences and/or straw
bales.

3.10 STOCKPILE CLEANUP

A

Surplus stockpiled materials shall be removed by the Contractor to an off site
location designated by the Contractor. The area shall be left in a clean and neat
condition. Surface areas shall be graded to prevent free standing surface water.

3.11 PREPARATION

A.

B.

L2000-208 Div 11

Subgrade surfaces shall be proof rolled by making a mimimum of four passes over
the designated area with compaction equipment accepted by TRC. Subgrade shalil
be compacted to density requirements for subsequent backfill materials.

If, through failure or neglect by the Contractor to conduct the excavation work in a
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proper manner, the surface of the subgrade is in an unsuitable condition for
proceeding with construction, the Contractor shall, at his own expense, remove the
unsuitable material and replace it. Failure of the Contractor to control surface or
ground water adequately, premature excavation at the work site, or other
manifestations of the Contractor’s neglect or improper conduct of the work, as
determined by TRC, shall be grounds for requiring removal and replacement of
unsuitable subgrade without additional compensation.

Grading in the vicinity of backfilling shall be properly pitched to prevent water from
running into the backfilling. Work areas shall be kept free from water during
performance of the work under this Contract. Diversion berms and other devices
necessary for this purpose shall be built by the Contractor.

3.12 BACKFILLING - GENERAL

A

L2000-208 Div [i

The Contractor shall not commence backfilling operations until TRC gives approval.
Temporary barricades and/or fencing will be used around all open excavation to
insure safety.

After the subgrade has been prepared, fill material shall be placed and built-up in
successive layers until the required elevations are reached. No fill shall be placed on
a frozen surface, nor shall snow, ice, or other frozen material be included in fill. Wet
materials containing moisture in excess of the amount necessary for satisfactory
placement or compaction shall not be used.

All fill shall be brought up in essentially level lifts and shall be placed in levels by
standard methods. The method of placement shall not disturb or damage other work.
Layers of fill shall not exceed 8 inches in uncompacted thickness before compaction,
unless otherwise specified, or as required for proper subgrade stabilization.

Filling operations shall continue until the fill has been brought up to the finished
slopes, lines, and grades.

The entire surface of the work shall be maintained free from ruts and in a condition
that will permit construction equipment to travel over any section readily. The top
surface of each layer shall be made level or slightly sloped away from the center of
the filled area. Fills should be graded to drain and compacted/sealed whenever
precipitation is expected.

Backfilling shall not be performed when weather conditions or the conditions of the
materials are such that, in the opinion of TRC, work cannot be performed
satisfactonly.

Placement thicknesses and compaction of fill in the work area shall be completed in
horizontal layers not exceeding six inches in thickness after compaction or eight

Earthwork
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inches of loose lift and compacted to at least 92 percent of the maximum dry density
as determined by ASTM D1557.

3.13 BURIED WARNING AND IDENTIFICATION TAPE

A,

Install tape in accordance with manufacturer’s recommendations except as modified

herein. Bury tape 12 inches below finished grade.

3.14 MOISTURE CONTROL

A

Moisture i fill materials shall be at or near optimum moisture content. Moisture
control shall be within the range of +1 to -3 percent of optimum. This standard shall
apply to all compacted fill regardless of the method of compaction used. If TRC
determines that the fill material to be used is excessively wet, the Contractor shall
dry the material.

If, in the opinion of the TRC, additional moisture is required, water shall be applied
by sprinkler tanks or other uniform distribution devises. If excessive amounts of
water or if rain should cause excessive wetness, the area shall be allowed to dry as
provided above.

3.15 BACKFILL - UNDER GROUNDWATER TABLE

A.

The Contractor shall backfill the excavation with clean crushed stone backfiil to the
top of the groundwater table. Crushed stone shall be proof-rolled at the water table.

The Contractor shall install the stabilization textile at the groundwater table with the
Engineers approval. The stabilization textile shall be installed in accordance with
the manufacturer’s recommendations.

3.16 COMPACTION

A,
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Each layer of material shall be compacted by the use of rollers, equipment rubber-
tires, or other approved means so as to secure a dense, stable, and thoroughly
compacted mass. '

Areas adjacent to structures or utilities and other areas inaccessible to mobile
compaction equipment shall be compacted with suitable approved devices.
Compaction by the latter method shall be done in 6-inch layers or lifts sufficient to
achieve the compaction specified.

No compaction shall be done when the material is too wet. If the compacted surface
of the fill layer is determined to be too smooth to provide an adequate bond with the
succeeding layer, the layer shall be loosened by scarifying or disced to allow
interlocking with the overlying lift.

Earthwork
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If at any time, TRC judges the degree of compaction being obtained is insufficient,
TRC may halt operations and order that a compaction test be taken at their
discretion. Tests in each area shall be performed at the Contractor’s expense. No
more than three tests will be conducted in each area to confirm that adequate
compaction has been achieved. Areas found to be deficient in degree of compaction
shall be reworked, recompacted, regraded, and retested if required, at the sole
expense of the Contractor.

3.17 FINISHED GRADES

A.

L2000-208 Div Il

All areas covered by the project, including excavated and filled areas and adjacent
transition areas shall be uniformly graded so that finished surfaces are graded to
meet initial grades prior to excavation activities.

Grading shall be done by standard methods. Areas adjacent to structures and other
areas inaccessible to heavy grading equipment shall be graded by manual methods.
Embankments shall be graded at all times to ensure runoff of water.

Final grading shall be performed in such manner as to provide proper drainage from
the project site. Finished grades shall be pitched to drain away from structures. In
no case shall drainage from the project site be so altered or controlled as to result in
damage or the potential for damage, to adjacent property, or to any portion of the
Work executed under this Contract from erosion or flooding.

END OF SECTION
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SECTION 02270

SEDIMENTATION AND EROSION CONTROL

GENERAL

1.1 GENERAL REQUIREMENTS

A.

Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all
Sections within DIVISION 1 - GENERAL REQUIREMENTS which are hereby
made a part of this Section of the Specifications.

Equality of material, article, assembly, or system, other than those named or
described in this Section, shall be determined in accordance with the provisions of
the Contract and General Conditions.

1.2 SCOPE OF WORK

A

Furnish all labor, materials, equipment and incidentals necessary to perform all
installation, maintenance, removal and area cleanup related to sedimentation control
work as shown on the Drawings and as specified herein. The work shall include, but
not necessarily be limited to; installation of temporary access ways and staging
areas, installation of silt fences/bags and hay bales and a construction entrance,
sediment removal and disposal, device maintenance, removal of temporary devices,
establishment of final cover and final cleanup.

1.3  SUBMITTALS

A

The Contractor shall submit an Q&M Plan for Soil Erosion and Sediment Control
measures. O&M Plan shall include installation schedule and maintenance of control
measures. Establishment and schedule of permanent site stabilization measures.
O&M Plan shall be submitted for TRC approval, 10 days after Notice to Proceed.
The Plan shall include technical product literature for all commercial products to be
used for sedimentation and erosion control. The O&M Plan shall be revised as
necessary until approved by TRC. Contractor shall not proceed with site work until
O&M Plan is approved by TRC.

1.4  QUALITY ASSURANCE

A

L2000-208 Div 1

Be responsible for the timely installation and maintenance of all sedimentation
control devices necessary to prevent the movement of sediment from the
construction site to off site areas or wetland areas via surface runoff or underground
drainage systems. Measures necessary to prevent the movement of sediment off site
shall be installed, maintained, removed, and cleaned up at by the Contractor.

Sedimentation and Erosion Control
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1.5 REGULATORY REQUIREMENTS

B.

Fines and related costs resulting from failure to provide adequate protection against
soil erosion and sedimentation are the obligations of the Contractor.

Erosion and sedimentation control measures employed will be subject to approval
and inspection by governing agencies having jurisdiction over such work.

All erosion and sedimentation control work shall be conducted in accordance with
the Erosion and Sedimentation Control Guidelines (MADEP Division of Water

Supply).

No matenals from excavations, stockpiles or site preparation activities shail be
deposited within 100 feet of the wetland areas to the east of the site.

1.6 QUALITY ASSURANCE

A.

All erosion and sedimentation control work shall comply with applicable
requirements of governing authortties having jurisdiction. These specifications are
not comprehenswe but rather convey the intent to provide complete slope protectlon
and erosion control for both the AMETEK and adjacent properties.

The Contractor shall obtain TRC’s acceptance of clearing limits prior to
commencing clearing. This shall be done by clearly marking the limits of clearing.

1.7 SCHEDULING AND SEQUENCING

A.

PART 2

All land-disturbing activities shall be planned and conducted in a manner which
minimizes off-site sedimentation damage.

Erosion control measures shall be removed when the site 1s permanently stabilized.’

Proper disposal of erosion and sediment control materials shall be the responsibility
of the Contractor.

PRODUCTS

2.1 STRAW BALES

A.

L2000-208 Div 1l

Straw bales shall consist of straw from acceptable grasses and legumes, free from
weeds, reeds, twigs, chaff, debris, other objectionable matenal 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.

Sedimentation and Erosion Control
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B. 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"x2" stakes placed a miimum 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.

2.2 SILT FENCE/BAGS

A. Material characteristics for the silt fence fabric are presented on Table 02100-1.

Table 02100-1
Physical and Mechanical Properties of Geotextiles

Property Test Method Required Minimum Valye' Unit
Unit Weight® ASTM D3776 5 oz/yd*
Thickness ASTM D1777-64 86 mils
Puncture Strength ASTM D4833 100 Ibs
Apparent Opening Size {AOS}) ASTM D4751 Between 70 to 100 (0.21 to 0.150} sieve size
Grab Strength ASTM D4632 180 lbs
Grab Elongation ASTM D4632 50 %
Trapezoidal Tear Strength ASTM D4533 50 lbs
Mullen Burst Strength ASTM D3786 290 psi
Permitivity ASTM D4491-85 0.83 cm/sec
UV Resistance’ ASTM D4355-84 70 % strength retained
(@ 500 hrs.)

'Minimum average roll values (MARV).
“For information only, not a required property.
*Manufacturer's certification required which states product exceeds required value for typical roll values.

23 STONE

A. Stone used for the stabilized construction entrance shall be 1 inch to 2 inch diameter
crushed stone.
PART 3 EXECUTION

3.1 STRAW BALE BARRIER INSTALLATION

A. Straw bale barriers shall be installed around catch basins potentially impacted by
excavation activittes, around all stockpiled clean soil to be used as backfill, and
between the work area and the wetlands to the east.

B. Excavation shall be the width of the bale and the length of the proposed barrier to a
minimum depth of 4 inches.

Sedimentation and Eresion Control
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Bales shall be placed in a single row, lengthwise on proposed line, with ends of
adjacent bales tightly abutting one another. In swales, the barrier shall extend to
such a length that the bottoms of the end bales are higher in elevation than the top of
the lowest bale.

Staking shall be accomplished to securely anchor bales by driving at least two stakes
or rebars through each bale.

The gaps between bales shall be filled by wedging straw to prevent water from
channeling between the bales.

Any straw bales which become clogged or otherwise deteriorate shall be properly
maintained or replaced as necessary by the Contractor.

For straw bales installed around catch basins on asphalt paved and concrete surfaces,
straw bales shall be securely fastened together with wooden stakes, rebar, wire or
other means acceptable to TRC.

3.2  SILT FENCING INSTALLATION

A.

The Contractor shall install the pre-manufactured silt fencing in accordance with the
manufacturer’s recommendations at the locations shown on the Drawings. The silt
fence shall remain in place during the duration of the project and shall be removed
with the approval of TRC. In addition, silt bags shall be installed in catch basins in
accordance with manufacturer’s recommendations. The silt fencing shall remain in
place for the duration of the project and shall be removed with the approval of TRC.

3.3 TEMPORARY CONSTRUCTION ENTRANCE

A

A temporary construction entrance consisting of a 6-inch layer of stone shall be used
to brush dirt off the tires of hauling vehicles. The construction entrance shall remain
in place during the duration of the project and shall be removed with the approval of
TRC.

34  MAINTENANCE AND INSPECTIONS

A,
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The Contractor shall make daily visual inspections of all sedimentation control
devices. If such inspection reveals that additional measures are needed to prevent
movement of sediment to offsite areas or into excavations, promptly install
additional devices as needed. Sediment controls in need of maintenance shall be
repaired promptly.

Sedimentation and Erosion Control
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3.6 REMOVAL AND FINAL CLEANUP

A
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Once the site has been fully stabilized against erosion, remove sediment control
devices and all accumulated silt. Dispose of silt and waste materials in proper
manner. Regrade all areas disturbed durning this process and stabilize against erosion
with surfacing materials.

END OF SECTION

Sedimentation and Eroston Control
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SECTION 02430
STORM DRAINAGE SYSTEM

PART 1 GENERAL

1.1 CONTRACT REFERENCES

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all
Sections within DIVISION I - GENERAL REQUIREMENTS which are hereby
made a part of this Section of the Specifications.

B. Equality of matenial, article, assembly, or system, other than those named or
described in this Section, shall be determined in accordance with the provisions of

the Contract and General Conditions.

1.2 DESCRIPTION

A. Work of this Section includes all labor, materials, equipment and services necessary
to complete the Storm Drainage System as shown on the drawings and specified
herein, including, but not limited to, the following:

1. Installation of onsite drainage systems, consisting of catch basins, drain
mlets, end sections, pipes and all necessary and required accessory items
and operations, including connections to existing drainage facilities.

2. Cleaning, testing and repairing of storm drainage system.

1.3 QUALITY ASSURANCE

A. The Contractor shall perform all his operations in accordance with the rules,
regulations and ordinances of those governing bodies having jurisdiction.

B. The installation of all drainage structures and pipe within Public R.O.W. and/or
Easements, shall conform to the requirements of the agency having jurisdiction.

C. The Contractor shall submut certification from the suppliers insuring that materials
are in conformance with this Section of the Project Specifications.

D. Leakage Tests
1. General Requirements

a. The Contractor shall perform all leakage tests on the
joint systems in accordance with the requirements

* Storm Drainage System
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specified herein, when indicated on the Drawings,
including infiltration and exfiltration tests.

All labor, materials and equipment required to perform
leakage tests shall be furnished by the Contractor.

All water used for exfiltration tests shall be of a quality
acceptable to TRC.

Prior to acceptance of the pipe type and joints, line or
system, the tests and measurements of exfiltration shall
be constructed in a manner approved by TRC, and shall
apply to the whole system or any portion thereof. All
tests shall be made and conducted by the Contractor in
the presence of TRC.

Sections of pipe tested for infiltration and exfiltration
prior to completion of the project shall be subject to
additional leakage tests, if warranted in the opinion of
TRC.

In-Place Methods of Testing

a.

If TRC so desires the first section of any line between
two manholes shall be tested as soon as possible after
backfilling has been completed to at least two (2) feet
above to top of the pipe. If such tests appear to be

satisfactory and acceptable, progressive testing of
completed sections of the lines may be deferred, at the
option of TRC and at the request of the Contractor,
until all pipe has been laid, but before final acceptance.
However, if permitted, this procedure will not
constitute a waiver of any of the tests or the leakage
requirements. All tests shall be performed for a
minimum period of four (4) hours.

Where the crown of the pipe is below the natural
groundwater table at the time and place of testing, the
pipe shall be tested for infiltration. Suitable watertight
plugs shall be Installed and the section of pipe to be
tested shall be pumped dry before start of test.

Storm Drainage System
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Where the crown of the pipe is above the natural water
table, the pipe shall be tested for exfiltration by
installing necessary plugs, filling pipes and manholes
with water and duning the test maintaining a static head
of water a minimum of two (2) feet above the crown of
the pipe.

All manholes, catch basins, curb Inlets and other
appurtenances to the system shall be tested for
watertightness by filling with water and visual
inspection of the exfiltration rate.

TRC shall be supphed a copy of the test results which
shall include amount of leakage and the location of the
observed leaks relative to joints, seams, etc. Leakage of
the test section shall not exceed 200 gallons per day per
mile per inch of nominal pipe diameter.

If the test results are outside the above limits, the
Contractor shall propose remedial action for approval
of TRC. Upon approval and performance of such

" remedial action the test shall be re-run.

3. Pre-Placement Method of testing

a.

L2000-208 Div Il

Each test section shall include two (2) separately
manufactured sections of pipe joined together at the
finished ends by the approved jointing method for the
project.

The pipes shall then be cut, where required, to provide
a test section at least ten (10) feet in length. Each open
end of the test section shall then be bulkhecaded with an
appropriate adaptable plate, one (1) of which shall be
fitted with a water valve and an air valve and pressure
gauge. The bulkhead shall be attached to the pipe
sections by an approved method consistent with the
type of pipe being tested.

Fabrication of the test section shall be performed in the
field, and shall be selected at random from the matenals
delivered to the site. Upon completion of the
fabrication, the test section shail be placed vertically
and filled with water through the valve in the bulkhead.
When the test section has been completely filled with

Storm Drainage System
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water, the water valve shall be closed and an
appropriate source of compressed air attached to the air
valve. Air shall be added to the test section until a
pressure of 5 p.s.i. Is obtained. The pressure of 5 p.s.i.
shall be maintained for a period of eight (8) hours and
the points of leakage shall be noted. After eight (8)
hours, the pressure shall be released, without expelling
water, and the test section filled with measured amounts
of water to determine the leakage from the test section.

TRC shall be supplied a copy of the test results which
shall include amount of leakage and the location of the
observed leaks relative to joints, seams, etc. Leakage of
the test section shall not exceed 0.1 gallons per day per
inch of pipe diameter per lineal feet of laying length
between joints.

If the test results are outside the above limits, the
Contractor shall propose remedial action for approval
of TRC. Upon approval and performance of such
remedial action the test shall be re-run.

Installation of the approved pipe shall include the
remedial reassures which were required in the testing of
the pipe.

Correction of Defective Work

Any defects found in the system are to be made good at
the expense of the Contractor so as to conform strictly
to the Specifications and to the satisfaction of TRC.

All repairs shown necessary by the tests are to be
performed broken or cracked pipe replaced, all deposits
removed, the drain left true to line and grade and
entirely clean, free from lumps of cement, protruding
gaskets, bulkheads, etc., and ready for use before final
acceptance is made.

The Contractor shall be required to clean the entire drainage system of all
debris and obstructions. This shall include, but not be limited to, removal
of all formwork from structures, concrete and mortar droppings,
construction debris and dirt. The system shall be thoroughly flushed clean

Storm Drainage System
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and the Contractor shall fumish all necessary hose, pumps, pipe and other
equipment that may be required for this purpose. No debrs shall be
flushed into existing storm drains or streams; all debris shall be removed
from the system as well as any temporary or permanent detention ponds
and disposed of in an approved offsite location.

2. After the system has been cleaned, the Contractor shall thoroughly inspect
the system and all repairs shown to be necessary shall be performed at the
Contractor's expense and to the complete satisfaction of TRC.

F. Final Inspection

1. Upon completion of the work and before final acceptance by TRC, the
entire drainage system shall be subjected to a final inspection in the
presence of TRC. The work shall not be considered as complete until the
requirements for line, grade, cleanliness, leakage tests and workmanship
have been completed to the satisfaction of TRC.

14 SUBMITTALS

A. The Contractor shall submit the following material designs for the type specified
for review and approval prior to materials being delivered to the site:

1. Reinforced Concrete Pipe
2. Nitrile Gaskets
3. Brick
4, Concrete and Mortar Mixes

B. The Contractor shall submit shop drawings of the following items for the type
specified prior to matenals being delivered to the Site:

1. Precast Manholes, Catch Basins and Drain Inlets
2. Manhole Frames and Covers
3. Catch Basin and Drain Inlet Frames and Grates

4. Ladder Rungs

Storm Drainage System
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. 1.5  DELIVERY, STORAGE AND HANDLING
A. Storage and Handling of Pipe

1. Storage of pipe on the job shall be in accordance with the pipe
manufacturer's recommendations, subject to the approval of TRC.

2. All pipe shall be protected against impact, shock and free fall, and only
equipment of sufficient capacity and proper design shall be used in the
handling of the pipe. Special care shall be taken to prevent damage to
pipe coatings.

B. Damage to Pipe
1. General Requirements

a. Pipe which is defective from any cause, including
damage caused by handling, and determined by TRC as

unrepairable, shall be unacceptable for installation and
shall be replaced at no cost to TRC as directed by TRC.

. b. Pipe that is damaged or disturbed through any cause
prior to acceptance of the Work, shall be repaired,
realigned or replaced as directed by TRC.

2. Minor Imperfections in Reinforced Concrete Pipe

a. Reinforced Concrete pipe with damage which is the
result of minor imperfections in manufacture which do
not affect the structural integrity of the pipe may be
repaired in the field. Repairs shall be sound, properly
finished and cured to the satisfaction of TRC and shall
conform to the requirements of these Project

Specifications.
1.6 JOB CONDITIONS
A. Excavation and Backfill
1. The provision of Section 02221 of these Project Specifications shall

govern all Work under this Section.

Storm Drainage System
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. B. The installation of all drainage structures and pipe within the Public R.O.W.
and/or Easements, shall conform to the requirements of the agency having
jurisdiction.

PART 2 PRODUCTS

2.1  STORM DRAIN PIPE. FITTINGS AND JOINTS

A. Concrete Pipe

1.

Non-reinforced Concrete Pipe (NCP-G) shall conform to the specifications
for Concrete Sewer, Storm Drain and Culvert Pipe," AASHTO
Designation M 86. Pipe Joints shall be so designed to utilize watertight
nitrile gaskets as a jointing treatment. Non-reinforced Concrete Pipe shall

only be used for pipes ten (10) inches in diameter and less unless
otherwise specified.

Reinforced Concrete Pipe (NCP-G) shall conform to the "Specifications
for Reinforced Concrete Culvert, Storm Drain and Sewer Pipe", AASHTO
Destgnation M-170. Pipe joints shall be so designed to utilize watertight
nitrile gaskets as a jointing treatment. Reinforced Concrete Pipe shall be
used for all pipes twelve (12) inches in diameter and larger, unless
otherwise specified.

The maximum depth of cover for Concrete Pipe shall conform to the following

L2000-208 Div I

MAXIMUM DEPTH OF COVER (FT.}

Class NCP RCP

11 9 9
1 13 13
v - 18

V - 24
VI - -

No lifi holes shall be permitted in pipes twenty-four (24) inches and
smaller in diameter.

All Concrete Pipe shall have a minimum cover of one (1) foot below
finished grade or six (6) inches below subgrade. Minimum cover for
construction equipment, except that required for subgrade preparation,
shall be two (2) feet.

Storm Drainage System
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Pipe End Sections

1.

Reinforced Concrete End Sections shall meet the requirements of
AASHTO Destignation M170. The flare shall be of the same thickness and
materials as the barrel, and shall have steel reinforcement equaling or
exceeding the amount for the pertinent size. Connection of end sections to
pipe shall be by means of standard joint.

Pipe Connections

1.

Concrete Pipe
(a) Nitrile gaskets shall conform to ASTM C- 443,

(b) Nitrile Gasket Joint Sealer shall be in accordance with the
Specifications for Joints for Circular Concrete Sewer and Culvert
Pipe Using Nitrile Gaskets," AASHTO Designation M-198.

22  STRUCTURES

A

1.2000-208 Div 1l

Brick shall conform to the ”Specifications for Sewer and Manhole Brick {(made
from Clay or Shale)”, AASHTO Designation M-91, latest reviston, Grade MS.

Concrete Block shall be solid block and shall conform to the “Specifications for
Concrete Masonry Units for Construction of Catch Basins and Manholes," ASTM
C-139, latest revision.

Precast Manholes, Catch Basins, Drain Inlets

1.

Where called for on the Drawings or approved in writing by TRC, the
Contractor may substitute precast manholes, catch basins, and/or drain
inlets.

Precast Reinforced Concrete Manhole Sections shall conform to the
“Specifications for Precast Reinforced Concrete Manhole Sections”,
AASHTO Designation M-199, latest revision.3. The minimum
compressive strength of the concrete used for all precast structures shall be
4,000 p.s.i. Where steps are required in structures, steps shall be installed
during the casting of the structures, aligned as specified herein, Joints in
the structures shall be tongue and groove joints, formed in such a manner
so that a mortar or nitrile seal can be applied.

Storm Drainage System
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No* precast manhole, catch basin or drain inlet shall be fabricated or
delivered to the job site until it has been approved by TRC. All structures
shall have number and manufacturer's name on each section.

Approval for the use of precast structures shall relieve TRC of any
additional costs for modification of openings due to line or grade changes,
deletion of structures, relocation of structures, or addition or deletion of
lines to be connected into the structures, and such additional cost shall be
at the Contractor's expense.

Manhole Frames and Covers

1.

Manhole frames and covers shall be gray cast iron castings, conforming to
the requirements of AASHTO Designation M-105, latest revision, Class
30. The castings shall be true to patterm in form and dimensions as
specified and shall be free from pouring faults, sponginess, cracks,
blowholes and other defects that affect their strength and other
characteristics for the intended use. All surfaces shall have a workmanlike
finish.

All component parts shall fit together in a satisfactory manner and frames
and covers shall be of non-rocking design so as to prevent rocking or
rattling under traffic. Frames and covers that are warped or rocking, as
determined by TRC wili be rejected and shall be removed and replaced by
the Contractor to the satisfaction of TRC at no cost to TRC.

Unless otherwise specified, the word "DRAIN" shall be integrally cast on
the cover in raised letters and centered. Letter size shall be two (2) inches,

All castings shall be coated with an asphalt paint which shall result in a
smooth coating and not be tacky or brittle.

Catch Basin and/or Inlet Frames and Grates

1.

Catch Basin and/or Inlet Frames and Grates shall be cast iron and/or
fabricated steel as specified on the Drawings and in accordance with the
following requirements:

(a) Cast Iron shall be gray cast iron castings conforming to the
requirements of AASHTO Designation M-105 latest revision,

Class 30. All requirements of workmanship and material as
specified for manhole castings shall apply herein.

Storm Drainage System
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(b}  Fabricated Steel shall meet the requirements of AASHTO
Designation M-183. Unless otherwise specified, all frames and
grates shall be galvanized in accordance with AASHTO
Designation M-111.

2. All component parts of the frames and grates shall fit together In a
satisfactory manner and frames and grates shall be of a non-rocking design
so as to prevent rocking or rattling under traffic. Frames and grates that are
warped or rocking, as determined by TRC will be rejected and shall be
removed and replaced by the Contractor to the satisfaction of the TRC at
no additional cost to TRC.

Concrete shall conform to the requirements of Section 03305 of the Project
Specifications.

Reinforcement

1. Reinforcement shall be new billet stock deformed steel bars conforming to
AASHTO Designation Grade 40. Steel wire fabric shall conform to
AASHTQO Designation M-55. Metal accessories, chairs, ties and other
items necessary for proper placement of reinforcing, shail be provided.

2. Reinforcement shall be free from scale, oil, ice and structural defects and
shall be stored so as to prevent contact with the ground.

Mortar

1. Mortar shall be composed of one (1) part Portland Cement and two (2)
parts sand by volume. Hydrated lime not to exceed four (4} pounds of lime
to each bag of cement may be added as approved by TRC. Matenal
requirements shall be as follows:

(a)  Portland Cement shall conform to the requirements of AASHTO
Designation M-85, Type 11.

(b) Hydrated Lime shall conform to the requirements of ASTM C4.

{c) Mortar Sand shall conform to the requirements of AASHTO
Designation M-45, except that aggregate shall be no coarser than
#8 sieve size.

{(d) Water shall be clean and shall not contain any oil, acid, alkali,
salts, vegetable matter, organic matter or other deleterious
substances. When possible, water shall be from a municipal
system.

Storm Drainage System
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2. Hand mixing of mortar will be permitted only when, in the opinion of the

TRC, the amount of mortar to be used makes machine mixing undesirable.
When hand mixing is used, the Ingredients must first be thoroughly mixed
dry, in a tight box, after which the proper quantity of clean water shall be
gradually added and then the matenials shall be hoed or worked until a
uniform mixture is secured. Admixtures may be added only with the prior
written approval and in the presence of TRC.

3 No greater quantity of mortar is to be prepared than is required for
immediate use, and it shall be worked over constantly with hoe or shovel
until used. No Mortar shall be retempered, and none shall be used more
than one and one-half (1 2} hours after mixing. All mortar mixture which
remains upon stopping work shall be discarded.

Steps for Manholes and Inlets

This Specification covers the matenal requirements for steps for manholes and
inlets.

1. General: The minimum design live load, for steps, appurtenances and
fastenings, shall be a single concentrated load of 13.5 kN. The live loads
imposed by persons occupying the steps shall be considered to be
concentrated at such points as will cause the maximum stress in the
Structural member being considered.

Steps shall be designed so a worker's foot cannot slide off the end. The
minimum length of the rungs shall be 250 mm.

Whenever a combination of dissimilar types of metals are used in the
manufacture of steps, appurtenances and fastenings, the matenals shall be
treated to prevent deleterious effects.

2. Materials: Manhole steps shall be fabricated from one of the following:
(a) Ferrous Metal. Steps shall conform to the following requirements:
Iron Castings - Class 25A, subsection 715-09.
Malleable Iron Castings - Grade 35018, subsection 71549. Steel -
ASTM A575, Grade M 1020, galvanized in accordance with
71941, Type 1.

The steps shall have a minimum cross sectional dimension of 25
mm exclusive of any coatings placed on them.

Storm Drainage System
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Non-Ferrous Metal. Steps shall conform to the following
requirements:

Aluminum Castings - Alloy 356-T6, 715-03.
Wrought Aluminum 6061-T6, 6005-T5, or 6351-T6, 71544.

When aluminum steps are used, the portion of the step which will
be in direct contact with cement concrete or concrete mortar, shall
be coated with Zinc Chromate Primer conforming to the
requirements of subsection 70844 or shall be coated with
bituminous material approved by the Materials Bureau.

Reinforced Plastic. Steps shall consist of polypropylene or other
plastic material meeting this specification. It may be extruded, cast,

or molded into the standard size and shape manhole steps, having a
steel core center for strength and completely covered by the plastic
molding for corrosion protection.

The plastic material shall have the following characteristics:

(N Resistance to Salt and Caustic Solutions. Resistance to the
following solutions when submerged for 30 days:

10% Sodium Chioride
10% Hydrochloric Acid
10% Sodium Hydroxide
10% Sulfurnic Acid

(2) Flow Point. A flow point of 160°C or greater.

(3) Flexibility. It shall remain flexible over a temperature range
of -30° C to + 120° C upon long aging.

(4) Fire Resistance. It shall be non-burning, self-extinguishing,
or very slow buming. The steel core shall be not less than
12 mm diameter and shall have the following physical
characteristics:

Tensile Yield - Mimimum - 275 MPa
Tensile Strength - Minimum - 482 MPa

The plastic step, when cast into a concrete block the proper
depth shall withstand a minimum load of 13.5 kN applied
on 625 mm™ area in the center of the step without cracking

Storm Drainage System
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A,
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or breaking the plastic coating, loosening the step in the
concrete or permanently deforming the step.

EXECUTION

Examine the areas and conditions where the Storm Drainage System is to be
installed and notify TRC of conditions detnmental to the proper and timely
completion of the Work. Do not proceed with the Work until unsatisfactory
conditions have been corrected by the Contractor in 2 manner acceptable to TRC.

The Contractor shall install all drainage structures and pipe in the locations shown
on the Drawings and/or as approved by TRC. Pipe shall be of the type and sizes
specified and shall be laid accurately to line and grade. Structures shall be
accurately located and properly oriented.

3.3  PIPE INSTALLATION

A
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Laying Pipe

Each length of pipe shall be laid with firm, full and even bearing
throughout its entire length, in a trench prepared and maintained in
accordance with Section 02315 of these Project Specifications. Pipe will
be laid upgrade unless otherwise directed by TRC.

Bell and spigot pipe shall be laid with the bell end upgrade; tongue and
grove pipe shall be laid with groove end upgrade. The pipe shall be joined
so that there will be a uniform space all around the pipe. Trimming of the
pipe will not be permitted.

Every length of pipe shall be inspected and cleaned of all dirt and debris
before being laid. Prior to the placing of a length of pipe, the end of the
previously laid length shall be carefully and thoroughly wiped smooth and
cleaned to obtain an even and close fitting joint.

No length of pipe shall be laid until the preceding lengths of pipe have
been thoroughly embedded in place, so as to prevent movement or
disturbance of the pipe.

Storm Drainage System
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Full Lengths of Pipe

1. Only full lengths of pipe are to be used In the Installation except that
partial lengths of pipe may be used at the entrance to structures where
necessary to obtain a proper connection to the structure.

Pipe Entrances to Structures

1. All pipe entening structures (e.g. manholes, catch basins, etc.) shall be cut
flush with the inside face of the structures, and the cut ends of the pipe and
surface of the structure shall be properly rounded and finished so that there
will be no protrusion, ragged edges, or imperfections that will impede the
flow of water or affect the hydraulic characteristics of the installation.

2. Reinforcing steel shall not be left exposed in cut section of reinforced
concrete pipe. The method of cutting and finishing shall be subject to the
approval of TRC.

3. Only full sections of pipe shall be used where entering a structure which

will be exposed to view, such as endwalls, headwallis, end sections, etc.

4. All pipe connections to structures shall be watertight; the method subject
to approval of TRC.

Bedding and Backfilling

The type of materials to be used in bedding and backfilling and the method of
placement shall conform to the requirements of Section 02221 of these Project
Specifications.

Protection During Construction

1. The Contractor shall protect the installation at all times during
construction, and movement of construction equipment, vehicles and loads
over and adjacent to any, pipe shall be performed at the Contractor's risk.

2. At all times when pipe laying is not in progress, open ends of all pipes
shall be closed by approved temporary watertight plugs. If water is in the
trench when Work is resumed, the plug shall not be removed until the
trench has been pumped dry and all danger of water entering the pipe has
been eliminated.

Storm Drainage System
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A.

B.

1.

Former GE Facility, RTN-3-0518
Construction Specifications
Soil Remediation of EPL/DS Area

Pipe shall be laid accurately to the line and grade as shown on the
Drawings and/or as directed by TRC. Allowable tolerances shall be one-
half (2) inch on grade and one (1) inch on line in any section of pipe
between structures. Deviations from these tolerances shall be a basis for
rejection of the line of pipe by TRC. Any line which has been rejected
shall be rebuilt to the correct line and grade by the Contractor at his own
expense.

Jointing Concrete Pipe with Mortar

1.

After each length of pipe is laid, the lower portion of the bell shall be
filled with mortar, and the succeeding length shall be laid In place so that
the Inner surfaces of the abutting lengths are flush. The remainder of the
joint shall be completely filled with mortar and sufficient additional
mortar used to formm a bead around the joint flush with the outside
diameter of the bell. The inside of the joint shall be wiped and finished
smooth. Joints shall be thoroughly wet before the mortar is placed.

Concrete pipe with tongue and groove joints shall be laid so that the inner
surfaces of abutting sections are flush. The joints shall then be completely
filled with mortar. The inside of the joints shall be wiped smooth and the
outside pointed. Joints shall be thoroughly wet before mortar is placed.

Jointing Concrete Pipe with Cold Applied Pipe Joint Sealers

1.

Bell and spigot pipe or tongue and groove pipe shall be wiped clean and
dry before applying the sealer to the pipe joint. Before the pipes are placed
in contract with each other, the spigot end or tongue end of the pipe shall
be completely covered with an excess of sealer, and then the pipe shall be
laid to the established line and grade so that the inside surfaces of abutting
pipe are flush.

The joints shall then be completely filled with the sealer so as to make a
watertight seal. All excess material shall be removed from the inside of the

pipe.

C. Jointing Concrete Pipe with Nitrile Gaskets
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1.

A premolded nitrile gasket shall be used where shown on the Drawings or
as specified. The gaskets shall be installed according to the manufacturer's
specifications and as approved by TRC.

Storm Drainage System
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35 END SECTIONS

A.

B.

The Contractor shail furnish and mnstall end sections in the locations and of the
type and size specified on the Drawings and/or as approved by TRC.

The method and manner of installation shall be as specified herein for the
installation of pipe.

3.6 MANHOLES, CATCH BASINS, DRAIN INLETS

A.

L2000-208 Div Il

General Requirements

1.

All manholes, catch basins, and drain inlets shall be built in accordance
with the details and in the locations shown on the Drawings and as
specified herein.

Structures shall be constructed of brick masonry, precast solid concrete
block, cast-in-place Class A Concrete or precast concrete. Precast
structures will require shop drawing approval by TRC.

No concrete or masonry shall be laid when the temperature is below forty
(40) degrees Fahrenheit, or when indications are for lower temperatures
within twenty-four {24) hours, unless protection of concrete and masonry
is approved by TRC. In this event, Contractor shall take such measures to
prevent concrete and masonry from being exposed to freezing
temperatures for a period of not less than five (5) days after installation.
Approval of the method of protection by TRC shall not relieve the
Contractor of his responsibility to protect the masonry from freezing; and
any damage to the structure because of freezing shall be corrected by the
Contractor at his own expense, to the satisfaction of TRC.

All masonry shall be installed by personnel experienced and skilled in this
Work, and any person not deemed to be such by TRC shall be removed
and replaced by a person so qualified. -

Manholes, catch basins and drain inlets are to be constructed as soon as
the pipe laying reaches the location of the structures. Should the
Contractor continue his pipe laying without making provision for
completion of the structures, TRC shall have the authority to stop the pipe
laying operations until the structure is completed.

In constructing manholes, catch basins, and drain inlets, the Contractor
shall accurately locate each structure and set accurate templates to
conform to the required line and grade. Any structure which is mislocated

Storm Drainage System
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or improperly oriented shall be removed and rebuilt in its proper location,
alignment and orientation at the Contractor's expense.

7. All manholes, catch basins, and drain inlets located in a low point of a
pavement subgrade shall be provided with weep holes as indicated on the
Details of the Drawings.

Foundations

1. Unless otherwise specified, structures shall be constructed on foundations
of Class A Concrete in accordance with Section 03305 of these Project
Specifications and all foundations shall rest on firm ground of uniform
bearing, as approved by TRC.

Masonry
l. All brick or concrete block shall be thoroughly wetted before laying.
2. An masonry shall be laid in full bed of mortar, and all vertical and

horizontal joints shall be filled solid with mortar. Vertical joints on each
succeeding course shall be staggered. Joints shall be not less than 3/8 inch
or more than % inch wide. Joints on the inside of the structure shall be
neatly struck and pointed.

3. The first course of masonry shall be imbedded in the Concrete foundation
immediately after the foundation has been poured.

4. Where specified, the interior surface of the walls shall be painted upon
completion with three (3) coats of neat cement grout without sand, applied
with an interval of at least 24 hours between applications. The extenior
surface of the walls shall be plastered with a one-half (}%) inch coat of 1:2
cement mortar.

Inverts

I. Brick or smooth concrete invert channels shall be constructed in all
manholes and in all catch basins and drain inlets which do not have sumps,
to insure a smooth flow of water through the structure.

2. The invert channel shall be constructed to the elevations shown on the
Drawings. Channels shall slope smoothly and evenly from the entrance
pipe to the outlet pipe.

3. Special care shall be taken in laying brick inverts. Joints shall not exceed
three sixteenth (3/16) inch in thickness and each brick shall be carefully

Storm Drainage System
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laid in full cement mortar joints on bottom, side and end in one operation;
no grouting or working in of mortar after laying of the brick will be
permitted.

When specifically approved by TRC, split concrete pipe may be used as
invert channels. Split pipe for channels will only be considered in those
instances where the drain line is of concrete pipe and the major inflow
pipe and outflow pipe are of the same size and alignment.

Invert channels shall be built for future extensions where shown on the
Drawings and/or where directed by TRC.

Frames, Covers and Gratings

1.

Frames, Covers and/or Gratings for manholes, catch basins and drain
inlets shall be of the type and size indicated on the Drawings. Frames shall
be well bedded in mortar and shall be set accurately to the correct
alignment and grade. In areas to be paved, frames shall be set by using
four (4) points of reference, set 90 degrees apart, to insure accurate setting
to proposed pavement grade.

Where drain inlets are to be located along curb lines or at edge of
pavements, sufficient length of proposed curb or edge of pavement
adjacent to the structure shall be established prior to construction of the
inlet to insure that the structure is correctly located and oriented.

Ladder Rungs

1.

Ladder rungs shall be installed in all manholes in a ladder-like manner,
spaced fifteen (15) inches on center vertically. Rungs shall be set securely
In place during the construction of the masonry wall.

Ladder rungs shall also be installed in all catch basins and drain inlets
greater than five (5) feet in depth unless otherwise specified.

Precast Structures

1.

Precast structures shall be installed only after shop drawings have been
approved.

The base unit of the precast structures shall be founded on an approved
compacted subgrade. Should the base unit be a slab only, the first riser
unit shall be set in a pad of one half (}2) inch minimum thick mortar or as
recommended by the Manufacturer and approved by TRC. Grout around
pipes which protrude through the walls of the structure and on all joints

Storm Drainage System
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shall contain "Antihydro", or other approved additive, to insure
watertightness. Cement grout shall contain two parts cement to one part
sand and additive in accordance with manufacturer's recommendations.
Mortar shall be applied to the bottom 1/3 of the opening before the pipe is
inserted.

The top grade of the precast concrete corbel section shall be set
suffictently below finished grade to permit a maximum of four (4) and a
minimum of two (2) courses of eight (8) inch brick to be used as risers to
adjust the grade of the casting. Manhole frames shall be set on a grout pad
as specified herein.

END OF SECTION

Storm Drainage System
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SECTION 02500

PAVING AND SURFACING

PART1 GENERAL

1.1

1.2

1.3

1.4

1.5

CONTRACT REFERENCES

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all
Sections within DIVISION 1 - GENERAL REQUIREMENTS which are hereby
made a part of this Section of the Specifications.

B. Equality of material, articie, assembly, or system, other than those named or

descnibed in this Section, shall be determined in accordance with the provisions of
the Contract and General Conditions.

DESCRIPTION

A. The Contractor shall furnish all labor, matenial, tools, and equipment necessary to
install a bituminous concrete cap at location shown on the Drawings.

WORK INCLUDES

A. Installation of modified crushed stone sub-base under areas to be paved.
B. Supply and installation of bituminous concrete pavement at areas to be paved.

C. Supply and installation of tack coat at the connection of existing and new bituminous
concrete.

RELATED SECTIONS

A. Section 01020 - Special Requirements.
B. Section 01070 - Reference Standards.

REGULATORY REQUIREMENTS

A. All materials and work shall conform to those specified in the latest edition of the
Standards Specifications for Highways and Bridges, Commonwealth of
Massachusetts, Highway Department.

B. All work shall comply with the safety rules and regulations of the local and state

agencies having jurisdiction. Nothing contained herein shall be construed as
permitting work that is contrary to such rules, regulations, and codes.

Paving and Surfacing
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1.6 ENVIRONMENTAL REQUIREMENTS

A. Asphalt shail not be placed when ambient air or base surface temperature is less than
40 degrees F, or if the surface is wet or frozen.

B. Bituminous mixture shall be placed when temperature is not more than 15 degrees F
below bituminous suppliers bill of lading and not more than maximum specified
temperature.

PART2 PRODUCTS

2.1 CRUSHED STONE SUBBASE

A. Crushed stone for subbase material under bituminous pavement shall conform to
requirements for Aggregate Base Course M2.01.4 as specified in Section M2 of the
reference specification.

2.2 PAVEMENT

A. The pavement shall conform to requirements for Class I Bituminous Concrete
Pavement, Type I-1, Section 460 of the reference specification.

2.3 TACK COAT

A. Tack coat shall conform to the requirements for cutback asphalt, M3.02.0 of the
reference specification.

PART 3 EXECUTION
31 GENERAL

A. All work shall be done by skilled and experienced craftsmen, working under the
supervision of a capable foreman. All workmanship shall be of the highest quality
and to the complete satisfaction of TRC. All materials shall be applied in
accordance with the manufacturer’s directions and shall be changed only at the
written direction of TRC.

3.2  SUBGRADE PREPARATION

A. Subgrade conditions shall be verified under provisions of Section 01400.

B. The subgrade shall be shaped to true and even lines so as to assure a uniform
thickness of the stone base course required under paved areas. Gradients and
elevations of subgrade shall be verified as being correct as per Article 3.6 -
Tolerances of this Section.

Paving and Surfacing
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Compacted subgrade shall be verified as being dry, thoroughly compacted and
stabilized prior to the placing of crushed stone subbase and ready to support paving
and imposed loads.

The subgrade shall be compacted to densities as specified in Articles 1.6, 1.11, 3.12
and 3.16 - Schedule of Section 02221 - Earthwork prior to the placement of the stone
base. Any soft, spongy or yielding subgrade material shall be removed and replaced
with suitabie matenial, or otherwise corrected and made stable before construction
proceeds. Excavated materials may be stockpiled and reused if approved by TRC.

3.3  CRUSHED STONE SUBBASE

A.

The crushed stone subbase shall be thoroughly compacted, homogeneous material
conforming to the required thickness prior to placing of surface treatment. TRC will
verify that the crushed stone subbase is ready to support paving and imposed loads.

Crushed stone shall be compacted to 95 percent of maximum dry density as
determined by ASTM D1557. Compaction of the crushed stone shall be in
accordance with Section 401.60 of the reference specification.

Gradients and elevations of gravel shall be verified as being correct as per
Article 3.6 - Tolerances of this Section.

34 TACK COAT

A.

Tack coat shall be applied to base course in accordance with manufacturer’s
instructions.

3.5  BITUMINOUS CONCRETE PAVEMENT PLACEMENT

A.

L2000-208 Div 11

Pavement course shall be placed within two hours of placing and compacting base
course and to the thickness identified in Article 3.9 - Schedules at the end of this
Section.

Pavement course placement shall conform to requirements of Section 420.60 of the
reference specification.

Pavement shall be compacted by rolling to specified density. Pavement shall not be
displaced or extruded from position.

Pavement shall be hand-compacted in areas inaccessible to rolling equipment.

Rolling shall be performed with consecutive passes to achieve even and smooth
finish, without roller marks.

Paving and Surfacing
02500-3



3.6

3.7

38

3.9

Former GE Facility, RTN-3-0518
Construction Specifications
Soil Remediation of EPL/DS Area

F. All finished paving shall conform to the original grade and elevations of the
surrounding topography or as changed by TRC due to field conditions.

(. Finished paving surface shall be a uniformly closed, dense and smooth surface.
Paved areas shall surface drain completely.

TOLERANCES

A. Flatness: Maximum variation of 1/4-inch measured with 10 foot straight edge.
B. Scheduled Compacted Thickness: Within 1/4-inch.

FIELD QUALITY CONTROL

A.  Section 01400 - Quality Control: Contractor to provide field inspection and testing.

PROTECTION OF FINISHED WORK

A. Protect finished Work under provisions of Section 01700.

B. Immediately after placement, protect pavement from mechanical injury until
adequate stability has been attained or until surface temperature is less than 140
degrees F.

SCHEDULES

A. Pavement: Three courses: gravel subbase of 8 inch compacted thickness; pavement
course of 2-inch compacted thickness; and, tack coat.

END OF SECTION

Paving and Surfacing
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SECTION 02940

CONTAMINATED SOIL EXCAVATION

GENERAL

1.1 CONTRACT REFERENCES

A

Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all
Sections within DIVISION 1 - GENERAL REQUIREMENTS which are hereby
made a part of this Section of the Specifications.

Equality of material, article, assembly, or system, other than those named or
described in this Section, shall be determined in accordance with the provisions of
the Contract and General Conditions.

1.2 DESCRIPTION

A.

The Contractor shall fumish all labor, material, tools and equipment necessary for
excavation, tracking, handling, and temporary storage of contaminated soil, and for
transport and disposal of fluids and solids generated during decontamination of
vehicles and personnel as part of this Work.

1.3 WORK INCLUDES

Excavating and shoring or bracing as necessary.
Transportation and Disposal of contaminated soil.

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

Backfilling of excavated areas, resulting from the excavation of contaminated soils
is part of the Work of Section 02221 - Earthwork.

1.4  RELATED SECTIONS

A.

B.

C.

D.
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Section 01020 - Special Requirements.
Section 01025 - Unit Prices.
Section 01070 - Reference Standards.

Section 01300 - Submittals.

Contaminated Soil Excavation
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Section 01400 - Quality Control.

Section 02100 - Site Preparation.

Section 02270 — Sedimentation and Erosion Control.
Section 02221 - Earthwork.

Section 02601 - Existing Utilities.

1.5 SUBMITTALS

A

L2000-208 Div 1l

TRC shall be responsible for field screening and post-excavation soil sampling and
analysts.

The Contractor shall submit to TRC all pertinent information relating to the
contaminated soil and contaminated water disposal or recycling facilities. Facility
acceptance (for soil} shall be granted prior to commencement of excavation
activities. The facility information shall include the following:

1. General Information

a. Facility name
b. Facility address

c. Name and title of contact person

d. Telephone number of contact person

¢e. Permit number

2. The facility shall provide a listing of current and valid permits, licenses, letters
of approval and other authorizations to operate pertaining to the receipt and
management of the water specified in this contract.

The Contractor shall submit a decontamination water disposal plan as part of the
Work Pian.

TRC shall be responsible for all field screening and soil and groundwater sampling
for waste characterization and post-excavation sampling. Waste characterization
data will be submitted to the Contractor and the Contractor will be responsible for
obtaining disposal facility approval. In addition, TRC will be conducting health and
safety monitoring in accordance with the Site Specific Health and Safety Plan.

Contaminated Soil Excavation
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1.6 REGULATORY REQUIREMENTS

Al

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.

The Contractor shall obtain all necessary permits and state licenses in conjunction
with contaminated soil and water, restricted soil hauling and disposition.

1.7  DEFINITIONS

A

Decontamination Water - Water generated by the Contractor in decontaminating
procedures of excavation equipment within contaminated areas.

Contaminated Soil - Soils or fills determined by analytical results to contain oil
and/or hazardous material at concentrations equal to or greater than a release
notification threshold established by 310 CMR 40.0300 and 40.1600.

Contaminated Groundwater - Groundwater determined by analytical results to
contain any contaminants in excess of MCP reference/reportable concentrations.

1.8  QUALITY ASSURANCE

A.

PART 2

TRC will be the generator and will sign all Bills of Lading. Any hazardous waste
manifests will be signed by a TRC agent for Lockheed Martin Corporation. The
Licensed Site Professional for this project (provided by TRC) will generate the Bills
of Lading. All contaminated soil material shall be transported under bills of lading
approved by MADEP.

TRC will direct the segregation of contaminated soil versus uncontaminated soil
and will conduct all necessary sampling and health and safety monitoring. Neither
the presence of TRC nor any observation and testing TRC shall excuse the
Contractor from defects discovered in his Work.

PRODUCTS

2.1 GENERAL

A,

L2000-208 Div 11

The Contractor shall provide all employees and Subcontractor(s) with personal
protective equipment and protective clothing consistent with the levels of protection
for this Work as indicated in the Site Specific Health and Safety Plan (HASP).

TRC will provide on-site health and safety monitoring, in accordance with the
HASP

Contaminated Soil Excavation
02940-3



Former GE Facility, RTN-3-0518
Construction Specifications
Soil Remediation of EPL/DS Area

. 22  STORAGE OF EXCAVATED MATERIALS

A.

PART 3

Only new clean backfilli or uncontaminated surface soil material shall be stockpiled
on-site in accordance with the most recent version of MADEP guidance policies.
Contaminated soil shall be loaded and immediately transported off-site for proper
disposal.

[f contaminated soil cannot be immediately transported off-site, it shall be stored in
secured, covered roll-off containers for transport off-site the following day.
Appropriate sediment/erosion and odor controls must be implemented and disposal
shall be done in accordance with applicable local, state and federal regulations.

EXECUTION

3.1 GENERAL

A

The Contractor shall perform all contaminated soil excavation work in accordance
with TRC’s Health and Safety Plan. Contaminated sotl excavation work shall
include mass excavations and any incidental soil work.

The Contractor shall excavate soil to the limits necessary to achieve the required
cleanup as directed by TRC.

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

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. All site controls shall be reviewed by TRC in the
field.

32 EXCAVATION OF CONTAMINATED MATERIAL

A.

L2000-208 Div I

Work and decontamination procedures in areas containing contaminated material
shall be performed in accordance with standard engineering 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. TRC will be
conducting montitoring as required in the site Health and Safety Plan.

Contaminated Sm:l Excavation
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Contractor shall employ methods necessary to isolate contaminated soils from
non-contaminated soils, including benching.

Adequate measures must be taken to minimize dust and nuisance odors.

C.

F.

The excavation may include removing additional soils found to contain residual
contamination as directed by TRC based on field screening and post excavation
sampling and analyses.

TRC will be conducting the field screening and post-excavation sampling and
analysis.

TRC may direct the Contractor to excavate additional soil from areas beyond the
destgnated excavation limits containing restdual product based on the field
screening and post-excavation analytical results from this sampling. The Contractor
shall perform this Work at the unit prices established.

The Contractor shall separate excavated contaminated soil as directed by TRC.

3.3 STORAGE OF EXCAVATED MATERIAL

A.

Only clean material to be used as backfill can be stockpiled on-site. Soil shall be
stockpiled 1n accordance with this Section and Section 02100, Article 3.7. Haybales
shall be place around the stockpile as per Section 02270.

Excavated contaminated soil shall be loaded and immediately transported off-site
for proper disposal in accordance with applicable local, state and federal
regulations.

If a roll-off container must be used for temporary storage (described previously in
Section 2.2), the roll-off must be properly secured and covered to prevent any
infiltration of stormwater or exfiltration of leachate. In addition, a containment dike
shall be constructed around the filled soil roll-off containers.

Soils shall be suitably dewatered prior to their leaving the site, to prevent free water
from developing during transport to the disposal facility.

3.5 EQUIPMENT AND VEHICLE DECONTAMINATION

A.

L2600-208 Div Il

All tools and any equipment used to handle any contaminated material shall be
decontaminated prior to leaving the work area and between areas of excavation.
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.

Contaminated Seoil Excavation
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The Contractor shall construct a decontamination pad to be used to decontaminate
equipment and vehicles exiting from contaminated areas. The Contractor shali 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.

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 HDPE geomembrane material or 20-mil
scrim reinforced HDPE and non-woven geotextile composite 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.

All decontamination water within the decontamination pad shall be collected,
pumped to, and contained in an aboveground secure storage tank used for
dewatering. Decontamination water shall be treated off-site in accordance with
applicable regulations. The Contractor shall have adequate storage facilities to
properly contain ali decontamination water. The Contractor shall submit a
decontamination water collection and disposal plan as part of the Work Plan
described in Section 01020.

The decontamination pad shall be removed and disposed of following the
completion of Work. The pad shall either be disposed of with other contaminated
material or disposed of as conventional rubble if the Contractor can substantiate,
through analytical testing, that the debris is not contaminated. Disposal of the debris
shall only be allowed following the TRC’s review of a confirmatory sampling plan.
The Contractor shall submit a decontamination pad disposal plan including all
proposed sampling and analysis.

END OF SECTION

Contaminated Soil Excavation
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SECTION 02950

TRANSPORTATION AND DISPOSAL OF CONTAMINATED MATERIAL

PART 1

GENERAL

1.1 CONTRACT REFERENCES

A

Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all
Sections within DIVISION 1 - GENERAL REQUIREMENTS which are hereby
made a part of this Section of the Specifications.

1.2 DESCRIPTION

A.

The Contractor shall furnish all labor, material, tools and equipment necessary for
the transportation and disposal of contaminated matenals.

The Contractor is required to recycle/reuse contaminated soil at Out-of-State and/or
In-State Recycling Facilities or In-State reuse Facilities instead of disposal at any
lined landfill if the excavated material is of acceptable physical quality, (proper
gradation, minimal amounts of debris) and chemical quality, and the Contractor can
identify a facility willing and permitted to accept the material. Facility acceptance
for contaminated soil disposal must be given prior to commencement of excavation
activities.

The Contractor shall submit all of the information required in Article 3.3B of this
Section for the recycling/reuse facility.

1.5 SUBMITTALS

A.

L2000-208 Div il

The Contractor shall submit to TRC for review, as a single submittal, all pertinent
information relating to the transport and disposal of materials specified herein,
within 14 days after issuance of the Notice to Proceed. The information submitted
shall include, as a minimum:

1. Name and address of all contaminated material transporters to be used to
complete project.

2. Massachusetts Department of Transportation Transporter Identification
Number and expiration date.

3. Proof of permit, license, or authorization to transport contaminated material in
all affected states.

Transportation and Disposal of Contaminated Material
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4. Soil recycling/asphalt batch information described in Article 3.3.

1.6 DEFINITIONS

A. Out-of-State Recycling Facility - This type of facility shall be state approved or

permitted to accept soil that is defined as a hazardous material in 310 CMR 30.00,
but is not classified as either a RCRA characteristic waste or RCRA listed waste as
defined in 40 CFR Part 261; soil containing PCBs below the facility’s permitted
level; and all other soil not permitted or unsuitable for in-state disposal or recycling.

In-State Recycling Facility - This type of facility shall be approved by the
Commonwealth of Massachusetts to accept soil that is classified as petroleum
contaminated soil, that would be classified as a hazardous matenial in 310 CMR
30.00 if not managed under M.G.L. ¢.21 E and 310 CMR 40.00; and is not
classified as a RCRA characteristic waste or RCRA listed waste as defined in 40
CFR Part 261.

Material - Soil, pavement, cobblestones, sorptive pads, ballast, railroad ties, rocks,
concrete, pipes, and miscellaneous structures and debris.

1.7 REGULATORY REQUIREMENTS

A. The Work of this Section shall be performed in accordance with ali applicable

PART 2

Federal, State, and local regulations, laws, codes, and ordinances goveming the
handling, transportation, and disposal of contaminated material.

The Contractor shall obtain all Federal, State and local permits required for the
transport and disposal of contaminated soil. The Contractor shall adhere to all
permit requirements.

The Contractor shall document that the disposal facilities proposed have all

certifications and permits as required by Federal, State and local regulatory agencies
to receive and dispose of the contaminated soil.

PRODUCTS

2.1 GENERAL

A. All Contractor personnel shall wear personal protective equipment and protective

L2000-208 Div II

clothing consistent with the levels of protection for this Work as indicated in the
Site Specific Health and Safety Plan.

Transportation and Disposal of Contaminated Material
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PART3 EXECUTION

3.1 GENERAL

A. TRC will sign all MADEDP bills of lading. All soil matenal shall be transported
under MADEP bills of lading regardless of the chemical quality of the soils. TRC
will provide LSP Services and generate all Bill of Ladings prior to transport.

3.2  SOIL CHARACTERIZATION

A. Contractor shall be responsible for characterizing the soil for the purpose of
obtaining approvals for final disposal of contaminated material. The Contractor
shall be responsible for obtaining approval from the disposal facilities.

3.3  SOIL RECYCLING

A. The soil recycling facility shall be permitted pursuant to 310 CMR 30.00 and 310
CMR 19.00 and shall be a hot mix asphalt plant, thermal processing plant or a cold
mix emulsion plant. The facility shall be eligible to accept petroleum contaminated
soil without MADEP approval provided that levels of contaminants in the soil are
below de minimus levels listed below, and specific levels established in the
facility’s Class A Recycling Permit.

B. The Contractor shall submit to TRC initial approvals or letters of intent and facility
information for the recycling facility selected, within 14 Days of issuance of the
Notice to Proceed. The facility information shall include the following:

1. General Information

o

e o

€.
f.

Facility Name

Facility Address

Name of Contact Person

Title of Contact Person

Telephone Number of Contact Person.

Permit Number.

2. The facility shall specify the volume of material that can be accepted from the
site on a weekly and a total basis.

3. The facility shall provide written confirmation that they are permitted to accept
and will accept the classtfied soil of the general quality and quantity described
by these Specifications.

L2000-208 Div 1l
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4. The facility shall provide a listing of all current and valid permits, licenses,
letters of approval, and other authorizations to operate that they hold, pertaining
to the receipt and management of the soils or materials specified in this
Contract.

5. The Contractor shall submit a complete list of the disposal facility’s permitted
allowable contaminant levels and physical characteristic requirements for
contaminated material, and hst any required regulatory approvals for individual
waste streams.

6. Soil set for asphalt batching shall not exceed any of the maximum contaminant
levels presented below.

Facility Maximum Contaminant Levels
Hot Mix Asphalt Thermal Processing Cold Mix Emulsion

Contaminant Plant (mg/kg) Plant (mg/kg) Plant (mg/kg)
Total Arsenic (As) 30 3Q 30
Total Cadmium (Cd) 30 it 30
Total Chromium 500 500 500
Total Mercury 10 3 10
Total Lead 1,000 1,000 1,000
Total VOCs 3010 1,800 30 to 1,800 3010 1,800
TPH 5,000 to 60,000 5,000 to 6,000 5,000 to 60,000
Total PCBs <2 <2 <2
Total Halogenated VOCs 5 5 5
Listed or Characteristic None None None
Hazardous Waste (TCLP)

36 WASTE PROFILES AND MANIFESTS

A
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TRC shall be responsible for preparing and submitting all waste profile applications
and questionnaires. The Contractor shall be responsible for coordination with
disposal facilities and all Federal and State Environmental Agencies.

TRC shall be responsible for preparing all Bills of Lading with all applicable
analytical backup, notification, and control forms. TRC will provide LSP signature
for the Bill of Ladings.

The Contractor shall provide certified tare and gross weight slips for each load
received at the designated facility which shall be attached to each returned bill of
lading.

TRC will sign all waste profile applications or questionnaires.

The Contractor shall submit to TRC, prior to receiving progress payment,
documentation certifying that all materials were transported to, accepted, and

Transportation and Disposal of Contaminated Material
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disposed of, at the selected disposal facility. The documentation shall include the
following, as a minimum.

1. Documentation shall be provided for each load from the site to the disposal
facility, including all Bills of Lading and any other transfer documentation as
applicable.

2. All documentation for each load shall be tracked by the original Bill of Lading
that was prepared by TRC.

3.7  TRANSPORT OF CONTAMINATED MATERIAL

A,
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The Contractor shall not be permitted to transport contaminated materiais off-site
until all disposal or recycling facility documentation has been received, reviewed,
and accepted by TRC.

The Contractor shall transport contaminated materials from the site to the disposal
or recycling facility in accordance with all United States Department of
Transportation (DOT), USEPA, MADEP regulations and other regulations of all
affected states.

The Hauler(s) shall be licensed in all states affected by transport.

The Contractor shall provide to TRC copies of all weight slips, both tare and gross,
for every load weighed and disposed of at the accepted disposal facility. The slips
shall be tracked by the original Bill of Lading that was prepared by TRC. Progress
payments shall only be made upon receipt of these weight shps.

The Contractor shall be responsible for ensuring that free-liquid does not develop
during transport. “Wet soils” shall not be loaded for transport. The Contractor shall
be responsible to properly dispose of any free liquids that may result during
transportation.

END OF SECTION

Transportation and Disposal of Contaminated Material
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SECTION 03305

CONCRETE

PART 1 GENERAL

1.1

1.2

1.3

1.4

1.5

GENERAL REQUIREMENTS

A. Work of this Section, as shown or specified, shall be in accordance with the
requirements of the Contract Documents.

WORK INCLUDED

A. Work of this Section includes all labor, materials, equipment and services
necessary to complete the Concrete Work and Oil Resistant Coating as shown on
the drawings and specified herein.

RELATED WORK

A. Section 02630 Storm Drainage System

QUALITY ASSURANCE

A. Concrete work shall strictly adhere to the weather limitations, curing and finishing
criteria set forth in this Section of the Project Specifications.

SUBMITTALS

A. Submit the concrete mix design for the type specified for review and approval
prior to any maternials being delivered to the site.

PART 2 PRODUCTS

2.1

MATERIALS DEFINITIONS

A. Concrete shall be air-entrained ready-mixed concrete, 3500 psi twenty-eight (28)
day compressive strength, and conform to AASHTO Designation M-85 and the
following.

All cement shall be Portland Cement, Type I or II, conforming to AASHTO
Designation M-85. Cement shall be by an American manufacturer.

B. Fine Aggregate (sand) shall conform to AASHTO Designation M-6 having clear,

hard, durable, uncoated grains, free from deleterious substances and shall range in
size from fine to coarse within the following percentages by weight:

Concrete
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Passing 3/8" Sieve 100%
Passing No. 4 Sieve  95% - 100%
Passing No. 16 Sieve  45% - 85%
Passing No. 50 Sieve  10% - 30%
Passing No. 100 Sieve 2% - 10%

Coarse Aggregate shall conform to AASHTO Designation M-80 and shall be free
of deleterious matter or coatings and gradation shall be within the following
percentage by weight:

Passing 11/2" Sieve 100%
Passing 1" Sieve 95% — 100%
Passing 2" Sieve 25% - 60%
Passing No. 4 Sieve 0% - 10%

Water shall be clean and shall not contain any oil, acid, alkali, salts, vegetable
matter, organic matter or other deleterious substances.

E. Oil Resistant Coating shall be Amercoat 66, Polyamide-cured epoxy, as

PART 3

manufactured by Ameron or approved equal.

EXECUTION

3.1 INSPECTION

A.

Examine the areas and conditions where Concrete Work is 10 be installed and
notify TRC of conditions detrimental to the proper and timely completion of the

Work. Do not proceed with the Work until satisfactofy conditions have been
corrected by the Contractor in a manner acceptable to TRC.

3.2  INSTALLATION

A.

12000-208 Div Il

Methed of Construction

1. There shall be no less than six (6) sacks of cement per cubic yard. The
Concrete shail contain no more than six (6) gallons of water per sack of
cement, and shall produce a slump of not more than four (4) inches. Air
Content shall be 7% (£ 1%).

2. Weather Limitations
(a) Cold Weather Concreting - When the ambient temperature is

above 40 degrees F, the plastic concrete shall have a temperature
of at least 50 degrees F, at the time of placing. When the ambient

Concrete
03305-6
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temperature is 40 degrees F or below, the plastic concrete shall
have a temperature of at least 60 degrees F. Concrete shall not be
placed when the ambient temperature is less than 10 degrees F.

Maintenance of at least the minimum temperature shall be
accomplished by heating the water or the aggregates, or both, as
necessary. Heating methods which alter or prevent the entrainment
of the required amount of air in the concrete shall not be used.
Heating shall be in accordance with the ACI 306, Part 2.2 through
2.6.

Hot Weather Concreting - When the ambient temperature reaches
75 degrees F, the plastic concrete shall have a temperature of no
more than 90 degrees F, at the time of placing, and one or more of
the following precautions shall be followed:

(1) During hot weather, or under conditions contributing to
rapid setting of concrete, a shorter mixing time than
specified in ASTM C 94 may be required. When air
temperature is between 85° F (30° C) and 90° F (32° (),
reduce mixing and delivery time from 1.5 hours to 75

minutes, and when temperature is above 90° F (32° (),
reduce mixing and delivery time to 60 minutes.

(2) Use a water reducing retarder as per manufacturer's
recommendation. When more than one admixture 1s used,
they shall be from the same manufacturer.

(3) Sprinkle coarse aggregate stockpile to cool by evaporation.

(4) Place concrete in compliance with ACI 305 and as herein
specified. Cool ingredients before mixing to maintain
concrete temperature at time of placement below 90° F (32°
C). Mixing water may be chilled, or chopped ice may be
used to control temperature provided water equivalent of
ice is calculated to total amount of mixing water.

(5) In the case of truck mixing, do not rotate the drum during
and after the addition of cement to the mix until mixing
water is added at the construction site. This may require
reduced loads or the utilization of horizontal type mixers.

Concrete
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(6) Prevent absorption by sprinkling subgrade and wood forms
just before placing so that they will not absorb water from
the mix.

(7N Erect windbreaks to prevent winds from drying exposed
concrete surfaces while they are being finished.

(&) Screed and float concrete as it is placed and start curing
immediately.

3. Concrete shall be deposited within thirty (30) minutes after mixing, as
nearly as practicable, in its final position to avoid segregation due to
rehandling or flowing.

4, Provide proper chutes, troughs and other devices to convey concrete to the
various levels. In no case shall concrete be deposited from a height that
will separate the aggregates.

. In placing concrete around reinforcement, care shall be taken to work the

concrete well around and into thorough contact with the steel and not disturb the
reinforcement. Mechanical vibrators shall be used to insure consolidation, but
over-vibrating which may cause segregation shall be avoided.

Curing

1. General
a. Comply with all the requirements of ACI 301.

b. Protect freshly placed concrete from premature drying and
excessive cold or hot temperatures.

c. Start initial curing as soon as free water has disappeared from
concrete surface after placing and finishing. Weather permitting,
keep continuously moist for not less than 7 days.

d. Begin final curing procedures immediately following initial curing
and before concrete has dried. Continue final curing for at least 7
days in accordance with ACI 301 procedures. Avoid rapid drying
at end of final curing period.

2. Curing Methods: Perform curing of concrete by curing and sealing
compound, by moist curing, by moisture-retaimng cover curing, and by
combinations thereof, as herein specified.

Concrete
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a. Provide moisture curing by following methods:

(1) Keep concrete surface continuously wet by covering with
water.

(2) Continuous water-fog spray.

(3)  Covening concrete surface with specified absorptive cover,
thoroughly saturating cover with water and keeping
continuously wet.  Place absorptive cover to provide
coverage of concrete surfaces and edges, with 4" lap over
adjacent absorptive covers.

b. Provide moisture-cover curing as follows:

(1) Cover concrete surfaces with moisture-retaining cover for curing
concrete, placed in widest practicable width with sides and ends
lapped at least 3" and sealed by waterproof tape or adhesive.
Immediately repair any holes or tears during curing period using
cover material and waterproof tape.

. c. Liquid membrane curing meeting the requirements of AASHTO
Designation M-148 may be used upon approval of TRC.

C. Finishing

1. As soon as the face forms are removed, all fins and other projections shall
be carefully removed and offsets leveled, and rubbed with carborundum
where necessary. Pointing and filling voids shall be performed only when
approved by TRC.

D. Qil Resistant Coating

1. All concrete surfaces to be coated must contain no additives or hardeners,
and should not be treated with sealers or conventional curing compounds
containing waxes, silicones, or silicates.

2. Do not use form release agents based on oils, which will deposit a residue
on the concrete.

3. All surface preparation and installation shall be in accordance with the
manufacturer's recommendations.
. END OF SECTION
Concrete
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. SECTION 02935
LANDSCAPING
PARTI GENERAL

1.1 CONTRACT REFERENCES

A. Attention is directed to the CONTRACT AND GENERAL COMMENTS and all
Sections within DIVISION 1 - GENERAL REQUIREMENTS which are hereby
made a part of this Section of the Specifications.

B. Equality of material, article, assembly, or system, other than those named or
described in this Section, shall be determined in accordance with the provisions of

the Contract and General Conditions.

1.2 DESCRIPTION

A. The Contractor shall furnish all matenals, labor, supervision, tools and equipment
necessary to provide temporary and permanent grass vegetative covers in all areas
disturbed by the Work.

. 1.3 WORK INCLUDES
A. Seeding, mulching and fertilizer.

14  RELATED SECTIONS

A. Section 01070 - Reference Standards.

B. Section 01300 - Submittals.

C. Section 01400 - Quality Control.

D. Section 02221 — Earthwork.

E. Section 02270 - Sedimentation and Erosion Control.

1.5  DEFINITIONS

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

. (rass.
Landscaping
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1.6  SUBMITTALS

D.

Submittals shall be provided under provisions of Section 01300.

A manufacturers' Certificate of Compliance to the Specifications shall be supplied
with each shipment of seed. These certificates shall include the percentages of
purity, weed content, germination of the seed, and also the net weight and date of
shipment. If the Contractor is unable to obtain a certificate, the specification
information from the seed container shall be submitted.

A copy of certificates of analysis for each type of fertilizer shall be submitted prior
to application.

Certification that the mulch bales contain less than 10 percent weeds.

1.7 QUALITY ASSURANCE

Al

Seed mixtures shall be supplied in containers showing percentage of seed mix, year
of production, net weight, date of packaging, and location of packaging,

1.8 REGULATORY REQUIREMENTS

A.

The Contractor shall comply with regulatory agencies for fertilizer composition.

1.9  DELIVERY, STORAGE, AND HANDLING

A.

(Grass seed mixtures shall be delivered and stored in sealed containers. Seed in
damaged packaging will not be acceptable.

Fertilizer shall be delivered in waterproof bags showing weight, chemical analysis,
and name of manufacturer.

1.10  SCHEDULING AND SEQUENCING

A.

1.2000-208 Div [l

Application of permanent seed shall be performed within one of two planting
windows: from April 1 to June 1 or from August 15 to October 15. The actual work
shall be done, however, only during periods within these seasons which are normal
for such work as determined by weather conditions and by accepted practice in this
locality.

If permanent seed cannot be planted by October 15, the Contractor shall incorporate
winter rye grass into the seed mixture to establish a temporary winter mixture.

Planting of either temporary or permanent seed shall commence within 10 days of
soil preparation. Once started, the planting operation shall continue until all areas
have been planted, except for periods when the soil is too wet to continue the

Landscaping
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2.1

2.2

23

PART 3 EXECUTION

Former GE Facility, RTN-3-0518
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operation. If downtime occurs because of soil conditions, planting shall resume as
soon as the soil is suitable for planting.

PRODUCTS

SEED MIXTURE

A.

Seed mixture: Seed mixture shall be fresh, clean, new crop seed. Grass shall be of
the previous year's crop and in no case shall the weed content exceed 15 percent by
weight. The seed shall allow for optimal growth and rooting. The mixture shall be
furnished in new, clean, secaled and properly labeled containers. Seed which has
become wet, moldy otherwise damaged are not acceptable.

FERTILIZER

A

Fertilizer shall be a complete food recommended for grass, with fifty percent of the
elements derived from organic sources; of proportion necessary to eliminate any
deficiencies of topsoil. The fertilizer shall have the following proportions by
weight: Nitrogen 10 percent, phosphorus acid 20 percent, soluble potash 20 percent.
The material shall conform to the Association of Official Agricultural Chemists,
uniform in composition, dry, free-flowing, and delivered to the site in original,
unopened containers bearing the manufacturer's guaranteed analysis.

ACCESSORIES

A.

Mulching Material: Qat or wheat straw, free from weeds, foreign matter detrimental
to plant life, and dry. Hay or chopped comstalks are not acceptable.

3.1 EXAMINATION

A. The Contractor shall be deemed to have inspected the site and satisfied himself as to
actual grades and levels and true conditions under which the work will be
performed.

B. The Contractor shall verify that existing plant life designated to remain is tagged or
identified. Trees, plant growth, and features designated to remain as final
landscaping shall be protected.

C. Uuilities that remain shall be located, identified, and protected from damage.

D. Bench marks, survey control points, and existing structures shall be protected from
damage or displacement.

Landscaping
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The work area shall be free of standing water and shall be dry.

3.2  PREPARATION OF SUBSOIL

A,

B.

Subsoil shall be graded to eliminate uneven areas and low spots. Lines, levels,
profiles and contours shall be maintained. Changes in grade shall be gradual and
slopes shall be blended into level areas.

Foreign materials, weeds and undesirable plants and their roots shall be removed.

3.3 LIME AND FERTILIZING

A

Fertilizer and lime shall be applied after smooth raking of topseil and prior to rolter
compaction.

Fertilizer and lime shall be applied in accordance with manufacturer's instructions.
Application rates shall be selected based on soil test resuits taken at the time of
seeding. If sotl tests are not taken, the following minimum amounts shall be
applied:

1. Lime at 2 tons per acre or 100 pounds per 1,000 square feet.

2. Nitrogen at 40 pounds per acre or 1 pounds per 1,000 square feet.

3. Phosphate at 80 pounds per acre or 2 pounds per 1,000 square feet.

4. Potash at 80 pounds per acre or 2 pounds per 1,000 square feet.

Lime and fertilizer shall be mixed thoroughly into the upper 2 inches of soil and
lightly watered to aid the disstpation of fertilizer.

34  SEEDING

Al

L2000-208 Div Il

Seed shall not be applied at the same time as fertilizer or with same machine used to
apply fertilizer. Seeding shall not occur immediately following rain, when ground
is too dry, or during windy periods.

Seed shall be sowed in accordance with Standard Specifications for Highways and
Bnidges, Commonwealth of Massachusetts, Highway Department (current edition).
Seeding shall be performed using the following application rates:

1. Bird’s-foot trefoil with inoculant at 8 pounds per acre.

2. Crown vetch with inoculant at 15 pounds per acre.

Laridscaping
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3. Creeping red fescue at 20 pounds per acre.
4. Annual ryegrass at 10 pounds per acre.

For seeding that occurs after October 15, winter rye grass shall be included in the
seed mix as a temporary winter cover. Rye grass shall be applied at a rate of 50
pounds per acre.

Areas seeded shall not exceed that which can be mulched on same day. If
hydroseeding 1s not used, then the seeded area shall be rolled with roller not
exceeding 112 lbs per foot of width.

Mulch shall be applied immediately following seeding and compacting and applied
to a thickness of 1/8 inches.

Water shall be applied to the seeded areas with a fine spray immediately after each
area has been mulched.

3.5 PROTECTION OF FINISHED WORK

A

Finished work shall be protected under provisions of Section 01700. Areas
subjected to vehicular traffic during construction shall be reshaped and re-
compacted.

3.6  FIELD QUALITY CONTROL

A.

.\

L2000-208 Div 11

Eight weeks after seeding is complete and on written notice from the Contractor,
TRC will determine if a satisfactory stand has been established. TRC shall make
this determination within 15 days from receipt of notice.

If a satisfactory stand has not been established, the Contractor shall immediately
replant areas that do not meet satisfactory stand requirements. Should additional
replanting be required to meet coverage requirements specified herein, TRC may
elect to withhold a portion of the Contractor's payment necessary to replant those
remaining areas. The cost of this replanting shall be based on cost estimates from
two independent contractors.

END OF SECTION

Landscaping
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Table C-1: Calculations of Estimated Soil Removal in the Eastern Parking Lot

epth Interval] Length (feet) idth (feet) | Square Feet | Cubic Feef | Cubic Yards Tons
Contaminated Soil Removal
6-10 feet 175 50 8,750 35,000 1,296 1,944
4-8 feet 58 50 2,900 11,600 430 644
4-10 feet 56 61 3,416 20,500 760 1,140
Totals= 67,100 2,490 3,730
Clean Soil (to be used as backfill)
0-4 feet 116 50 5,800 23,200 859 1,289
0-6 feet 175 52 9,100 54,600 2,022 3,033
Totals= 77,800 2,880 4,330
L2000-208 Table C-1 C-2
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1.0 INTRODUCTION AND SCOPE

1.1 Introduction

This Health and Safety Plan (HASP) was developed to protect worker health and safety
during implementation of remedial response activities on behalf of Lockheed Martin
Corporation at the facility located at 50 Fordham Road in Wilmington, Massachusetts.
The site includes one small and three large buildings, a paved parking area, and a
wastewater treatment facility.

The proposed work involves the following tasks:

1. Operations and maintenance of the remedial system

2. Ground water and remedial system sampling and analysis
3. Soil excavation

4, Installation of subsurface remedial system

5. Soil and rock dnlling and monitoring well installation

1.2 Organization
This HASP is organized as follows:
Section 1: Introduction
Section 2: Key Personnel
Section 3: Chemical Hazards
Section 4: Physical Hazards
Section 5: Standard Air Monitoring Plan
Section 6: Standard Site Controls and Worker Protection
Section 7: Standard Decontamination Procedures
Section 8: Training Requirements
Section 9: Emergency Response Plan

Section 10: Task Specific Hazard Analysis

L2000-208 H&S 1-1 Rev. 1



1.3 Site Identification

Refer to Drawing 1 in the remedial implementation plan for building locations, and other
site features.

1.4 Scope

This Health and Safety Plan (HASP) was developed to protect workers at the former GE
facility during implementation of remedial response activities. The HASP is based on
current Occupational Safety and Health Administration (OSHA) regulations (29 CFR
1910.120), and an evaluation of existing data derived from previous assessment activities.
This document is only intended as an aid to employees who perform the tasks identified
in this HASP. A discussion of task specific safety procedures is included in Section 9 of
this document.

1.5  Site Background

The former Lockheed Martin facility located at 50 Fordham road is an approximately 13
acre parcel of land situated east of Fordham Road and north of Concord Street within an
industrial part in Wilmington and North Reading, Massachusetts. General Electric (GE)
Company’s Aerospace Division occupied the property from 1968 to 1989. GE
Aerospace was acquired by Martin Maretta on April 2, 1993 which later became -
Lockheed Martin Corporation (LMC) on March 15, 1995, AMETEK Aerospace
Products, Inc. (AMETEK) is the existing operator of the 50 Fordham Road property. The
site (DEP disposal site number 3-0518) has a Tier 1A permit (permit number 83052).

A map of the facility is presented on Drawing 1. Predominant man-made structures
include one small and three large buildings {(designated Buildings 1, 1A, 2 and 3) situated
on the western side of the property; a large paved parking area located on the eastern side
of the property; and a wastewater (sewage) treatment facility located north of the parking
area.

A variety of investigations were conducted at the 50 Fordham Road site between 1990
and 1992. These investigations indicated the following four major impacted areas on the

property;

e Tank Farm Area (soil and groundwater impacted with chlorinated solvents and
Stoddard solvent-related BTEX compounds).

e Eastern Parking Lot (unsaturated soil, saturated soil and groundwater impacted with
these chlorinated solvents, Stoddard solvent-related BTEX compounds, and a thin
layer of separate phase Stoddard solvent on the water table. Impacted groundwater
from the Tank Farm appears to extend from the Tank Farm, beneath the Eastern
Parking Lot, and off-property in both the bedrock and overburden aquifers).

L2000-208 H&S 1-2 Rev. 1



. e Tank K (soil impacted with gasoline-related BTEX compounds).
¢ Outfall 001 (sediment impacted with total petroleum hydrocarbons and metals).
This HASP has been revised to address remedial response activities consisting of
biosparging/SVE system installation, soil excavation/disposal, and deep bedrock

groundwater investigation. All field activities will be conducted in accordance with TRC
Standard Operating Procedures (SOPs) presented in Volume I1.
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2.0 KEY PERSONNEL AND ASSIGNMENT RESPONSIBILITIES

21 Project Manager

The project manager for this project is Paola Macchiaroli. The project manager has the
overall project responsibility for the development, coordination, and implementation of
the project field work in a safe manner, and 1s the central point of contact with regulatory
agencies. The project manager is responsible for implementing the steps of the workplan
and the HASP, as well as supervising the field team members. In addition, she is
responsible for consulting with health and safety coordinator and with the site safety
coordinator regarding any changes that may affect the health and safety of the field team
members.

2.2 Corporate Health and Safety Coordinator

The corporate health and safety coordinator for the project is Gary Ritter, C.LH., L.S.P.
The health and safety coordinator has the overall responsibility for the development,
coordination, and implementation of the HASP and its conformance with TRC’s health
and safety program. This includes the medical surveillance program, training
requirements, monitoring procedures, etc. The health and safety coordinator shall work
with the project manager and the site safety coordinator on modifications to the site
HASP and will be available for consultation as necessary.

23 Site Safety Coordinator

The site safety coordinator (SSC) is responsible for ensuring compliance with the site
HASP, including health and safety procedures for work sites, monitoring and recording
of conditions, personal protective equipment and clothing, and consulting with the
regional health and safety coordinator regarding the HASP. The SSC will also conduct
and document attendance at daily safety meetings, perform periodic site inspections, and
ensure that subcontractors have recetved appropriate training,

2.4 Field Personnel

Field personnel are responsible for understanding and adhering to this HASP, and should
also be alert to any unsafe conditions or practices which may affect their safety. Any
safety deficiencies will be communicated to the site safety coordinator. If personnel
safety is threatened, the site safety coordinator, project manager, or regional health and
safety coordinator will be contacted immediately.

2.5  Subcontractors and Third Parties
Equipment operators, laborers, and other parties subcontracted by TRC will be
responsible for understanding and complying with all site safety requirements. TRC will

perform air monitoring and establish decontamination areas. However, subcontractors
and third parties engaged in work at this site will be required to provide their own work
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equipment and personal protective gear. Subcontractors will also be required to provide
TRC with documentation that their employees have completed the OSHA-required 40-
hour off-site training program and 24 hr. field training (and the annual refresher course, if
appropriate) prior to working on this project. Supervisors must also have completed 8
hours of supervisory training before being allowed to manage employees on-site.

This plan will be provided to subcontractors as a hazard communication tool in
compliance with 29 CFR 1910.1200. Subcontractors are required to provide their own
task specific safety program for their portion of the work. Subcontractors are also
required to attend the daily safety meetings.
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3.0 CHEMICAL HAZARDS

Previous site investigations have documented the presence of benzene, ethylbenzene,
toluene, xylenes (BTEX), chlorinated solvents, gasoline, and Stoddard solvent, a
petroleum hydrocarbon.

Table 3-1
Detected Chemicals
Substance Concentrations (groundwater) Soil

Trichloroethylene (TCE) <1 mg/L (ppm) <1.0 mg/kg
Tetrachloroethylene (PCE) <1 mg/L (ppm) 2.8 mg/kg (ppm)
Vinyl Chlonide <1 mg/L (ppm) <1.0 mg/kg (ppm)
1,2-Dichloroethene (1,2-DCE) | <1 mg/L (ppm) <1.0 mg/kg (ppm)
1,1-Dichloroethene (1,1-DCA) | <1 mg/L (ppm) <1.0 mg/kg (ppm)
Hydrogen Sulfide Infrequent detection in some

sample headspace
Carbon Disulfide Infrequent detection in some

groundwater samples
Stoddard Solvent Free Phase Liquid
Gasoline Sheen
Benzene 2.3 mg/l (ppm) 2.7 mg/kg (ppm)
Ethylbenzene 2.0 mg/l (ppm) 14.0
Toluene 22.0 mg/1 (ppm) 9.3
Xylene 26.0 mg/1 (ppm) 94.0

These chemicals are expected to be encountered in trace concentrations in groundwater
and adhered to soil particles. Potential worker exposure to these chemicals could occur
through inhalation, ingestion, or absorption. Ingestion and absorption will be controlled
through the use of personal protective clothing and decontamination procedures.
Inhalation hazards will be controlled through the use of engineering controls and
respiratory protection,

Stoddard solvent is a mixture of volatile compounds and is also called dry cleaning
solvent, mineral spirits, petroleum naptha and spotting naptha. It has a flash point
between 102-110 °F and therefore is a Class II combustible liquid. The TLV is 100 ppm
and overexposure can damage the kidneys, irmtate the eyes and cause narcosis. Response
to a PID or FID could vary depending on the manufacturer of the solvent.

MSDS for chemicals brought on-sight are located in Appendix H.
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3.1 Acute Health Effects

Table 3-2 summarizes the known health effects of the chemicals encountered at this site.
The table includes significant routes of exposure, health effects, and target organs for the
pure forms of the chemicals that have been encountered or are suspected to be present on
site.

The current permissible exposure limits (PELs) for the detected chemicals are also shown
on Table 3-2, as are the NIOSH Recommended Exposure Levels (RELs). PELs are the
maximum allowable concentration for an 8-hour work period, while RELs are developed

based on a 10-hour work period. The RELs will be used to determine when workers are
* being exposed to airborne concentrations that may lead to adverse health effects. If these
concentrations are exceeded, engineering controls will be implemented to reduce
employee exposure. If exposure continues above these levels, employees will be
provided with respiratory protection. The inhalation hazard action levels outlined in
Section 5.2 are based on the OSHA PELs in Table 3-2.

3.2 Chronic Health Effects

Perchloroethylene and trichloroethylene are suspected human carcinogens, and vinyl
chloride and benzene are known human carcinogens. Exposure to these compounds must
be kept to an absolute minimum. The maximum detected concentrations (Table 3-1),
however, are much lower than the PELs listed in Table 3-2, so occupational overexposure
during this project is considered unlikely. All workers must follow the safety procedures
included in this document to minimize any exposure potential.
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4.0 PHYSICAL HAZARDS

Physical agents that site workers can reasonably be expected to encounter, and mitigation
measures to reduce effects of these agents, are discussed below. Other hazards such as
weather conditions, insects, poison ivy, and Lyme Disease (Appendix I) will be evaluated
daily on an as-needed basis by the SSC.

4.1 Heat Stress

There is a potential for heat stress from the use of protective clothing and climate
conditions. One or more of the following procedures may be employed to alleviate
potential heat stress problems in the event that site conditions warrant the use of personal
protective equipment (PPE), or ambient temperatures exceed 85° F. Heat stress training
must be emphasized during the daily safety meetings, and adequate supplies of potable
water must be provided to workers each day.

4.1.1 General Precautions

Provide plenty of liquids. To replace body fluids (water and electrolytes) lost because of
sweating, use a 0.1 percent saltwater solution, more heavily salted foods, or commercial
drink mixes. The commercial mixes may be preferable for those employees on a low
sodium diet.

In extremely hot weather, conduct operations in early moming or evening and rotate
shifts of workers wearing impervious clothing. Install mobile showers and/or hose-down
facilities to reduce body temperature and cool protective clothing.

Ensure that adequate shelter is available for breaks to protect personnel against heat, etc.,
which can decrease physical efficiency and increase the probability of accidents.

Acclimatization for workers not accustomed to working in elevated temperature
environments will be considered and implemented as appropriate.

4.1.2 Heat Stress Monitoring

For monitoring the body’s recuperative ability toward excess heat, one or more of the
following techniques should be used as a screening mechanism. Monitoring of personnel
wearing impervious clothing should commence when the ambient temperature is 70° F or
above. Frequency of monitoring should increase as the ambient temperature increases or
as slow recovery rates are indicated. When temperatures exceed 80° F, regardless of the
use of PPE, workers will be monitored for heat stress after every work period.

Good hygienic standards must be maintained by the employee to aid in the prevention of
heat stress illnesses. Frequent change of clothing and daily showering at a minimum
should occur with clothing being allowed to dry during rest periods. Persons who notice
skin problems should immediately inform their supervisor.
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Heart rate (HR) should be measured by the radial pulse for 30 seconds as early as
possible in the resting period. The HR at the beginning of the rest period should
not exceed 110 beats/minute. If the HR is higher, the next work period should be
shortened by 25 percent. The HR is then measured again, once each minute for 2
minutes, (a total of three measurements) after the initial rest period measurement.
The HR should decrease by ten beats per minute between each measurement (a
total reduction of 20 beats). If the HR does not decrease, the work period should
be reduced by 25 percent.

Body temperature can be measured orally with a clinical thermometer as early as
possible in the resting period. Oral temperature (OT) at the beginning of the rest
period should not exceed 99° F. If it is greater than 99° F, the next work period
should be shortened by 25 percent. OT should be measured again at the end of
the rest period to make sure that it has dropped below 99° F,

4.1.3 Effects of Heat Street

If the body’s physiological processes fail to maintain a normal body temperature because
of excessive heat loading, a number of physical reactions can occur. The seventy of
these reactions ranges from mild (such as fatigue, irritability, anxiety, and decreased
concentration, dexterity, or movement) to severe (fatal).

Heat-related illnesses include:

Heat rash (also known as prickly heat rash) is caused by continuous exposure to heat
and humid air and aggravated by chafing clothes. Heat rash decreases the ability to
tolerate heat as well as being a nuisance. Signs are a red prickly-like rash.

FIRST AID: Employees exhibiting signs of heat rash will be directed to shower and
change to clean, dry clothing.

Heat cramps are caused by profuse perspiration with inadequate fluid intake and
electrolyte replacement (especially salts). Signs are muscle spasms and pain in the
extremities and abdomen and may occur several hours after work has stopped.

FIRST AID: Employees showing signs of heat cramps will be directed to lie in a
cool, shady area, and drink cool fluids. If symptoms persist or worsen the employee
will be transported to an emergency facility.

Heat exhaustion is caused by increased stress on various organs to meet increased
demands to cool the body. Signs are shallow breathing; pale, cool, moist skin;
profuse sweating; dizziness and lassitude.

FIRST AID: Employees with signs of heat exhaustion will be brought to cool, shady
location and given fluids. Afier recovering, the employee will be dismissed for the
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day. If victim is unconscious, or conditions persist, the victim will be transported to a
hospital.

e Heat stroke is the niost severe form of heat stress. The body must be cooled
immediately to prevent severe injury and/or death. Signs and symptoms are red, hot,
dry skin; no perspiration; nausea; dizziness and confusion; strong, rapid pulse; and/or
coma.

FIRST AID: HEAT STROKE IS A MEDICAL EMERGENCY. The victim will
be brought to a cool area, aggressively treated by removing constricting clothes and
applying wet towels or ice packs, and transported without delay to an emergency
facility.

4.2 Cold Stress

Ambient air temperatures during site activities may create cold stress for on-site workers.
Procedures for recognizing and avoiding cold stress must be followed. Cold stress can -
range from frostbite to hypothermia. The signs and symptoms of cold stress are listed
below.

o Frostbite is defined as the actual freezing of one or more layers of skin. In severe
cases, organs and structures below the skin can become frozen. Usually, body areas
exposed to the most cold, and least body warmth, are affected first. These areas
include fingers, toes, ears, and the tip of your nose. Frostbite is characterized by pain
and loss of dexterity in the affected limb. The tissue inttially appears reddened, but
my progress to white, blue, or black.

FIRST AID: Bring the affected employee indoors and call the local emergency
clinic. Rewarming of frost-bitten parts are best left to a medical doctor in a controlled
setting.

o Hypothermia is the condition that occurs when the body’s natural warming
mechanisms {(muscle activity and shivering) cannot counteract the loss of body heat to
the environment. The onset of hypothermia is greatly hastened by being wet.
Hypothermia is marked by severe, uncontrollable shivering. The patient will show
signs of excessive fatigue, drowsiness, irritability, or euphoria. As hypothermia
progresses, the patient will begin to lose consciousness, blood pressure will drop,
shivering will cease, and the patient may slip into a coma and possible die.

FIRST AID: If these symptoms occur, remove the patient to a warm, dry place. If
clothing 1s wet, remove and replace with dry clothing. Keep the patient warm, but not
overheated. The patient should be gradually rewarmed to prevent shock. If the
patient is conscious and alert, warm liquids should be provided. Coffee and other
caffeinated liquids should be avoided because of diuretic and circulatory effects.
Notify the emergency clinic; if conditions worsen, the patient loses consciousness, or
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the patient has an altered mental status have the patient transported to an emergency
facility.

4.2.1 General Precautions

The reduction of adverse health effects from cold exposure can be achieved by adopting
the following work practices.

s Provide adequate insulating clothing to maintain core temperature at 98.6° F if work
is to be performed in air temperatures below 40° F. Wind chill cooling rates and the
cooling power of air are critical factors. The higher the wind speed and the lower the
air temperature in the work area, the greater the insulation value of the protective
clothing should be.

e If the air temperature is 32° F or less, hands should be protected by mittens.

s If only light work is involved and if the clothing on the worker may become wet on
the job site, the outer layer of clothing should be impermeable to water. With more
severe work under such conditions, the outer layer should be water repellent, and the
outer layer should be changed as it becomes wetted. The outer garments should
include provisions for easy ventilation in order to prevent wetting of the inner layer
by sweat.

s If available clothing does not give adequate protection to prevent cold njury, work
should be modified or suspended unti} adequate clothing is available, or until weather
conditions improve.

o For prolonged work, heated shelters should be available. Workers should be
encouraged to use these at regular intervals, with the frequency depending on the
severity of the environmental exposure. When entering the shelter, the outer layer of
clothing should be removed and the remainder of the clothing loosened to permit heat
evaporation, or a change of work clothing should be provided.

e Warm, sweet drinks, such as hot cocoa or soup, should be available at the work site to
provide caloric intake and fluid volume. The mtake of coffee should be limited

because of diuretic and circulatory effects.

s The weight and bulk of cold-weather gear should be included in estimating the
required work performance and weights to be lifted in the field.

Workers should be instructed in safety and health procedures regarding cold work

environments as part of the pre-work safety meeting. The training program should
include instruction in preventing, recognizing, and treating cold stress conditions.
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4.3 Noise

The effects of noise include psychological effects (interference with communication by
speech, job performance, and safety) and physiological effects, such as temporary and
permanent hearing loss.

The factors that affect the degree and extent of hearing loss are intensity or loudness of
the noise, type of noise, period of exposure of each day, total work duration, and distance
from the noise source.

There 1s a potential for exposure to loud noise associated with heavy equipment, such as
dnll rigs. To safeguard workers, all personnel will be provided with disposable earplugs
when working around heavy equipment. Table 4-1 summarizes the allowable exposure
as a function of sound pressure level, as measured in decibels on the “A” weighting scale.

Table 4-1
Permissible Noise Exposure
Sound Level Sound Level
(dBA) Hours — Minutes | Hours (dBA) Hours - Minutes | Hours
90 8-0 8.00 103 1-19 1.32
91 6-58 6.96 104 I-9 1.15
92 6-4 6.06 105 1-0 1.00
93 5-17 5.28 106 0-52 0.86
94 4-36 4.60 107 0-46 0.76
95 4-0 4.00 108 0-40 0.66
96 3-29 3.48 109 0-34 0.56
97 3-2 3.03 110 0-30 0.50
98 2-38 2.63 111 0-26 0.43
99 2-18 2.30 112 0-23 0.38
100 2-0 2.00 113 0-20 0.33
101 1-44 1.73 114 0-17 0.28
102 1-31 1.52 115 0-15 0.25

As a rule of thumb, you are probably exposed to more than 85 decibels 1f you have to
raise your voice to converse with someone three feet or more from you.

4.4  Blood-Borne Pathogens

Blood-bomne pathogens refers to pathogenic microorganisms that are present in human
blood and can cause disease in humans. These pathogens include, but are not limited to,
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hepatitis B virus, human immunodeficiency virus, Clostridium tetani (tetanus), and
Clostridium perfringens (gas gangrene).

The only site personne! who might be exposed to this hazard under normal conditions is
the SSC, in the event he or she is required to render first aid to an injured worker while
waiting for emergency personnel. The safety officer will be equipped with a first aid kit
that contains gloves, surgical mask, and safety goggles to be used whenever contact with
bodily fluids is possible. The kit will also be equipped with a CPR mask that has a one-
way valve in the event mouth-to-mouth resuscitation of a worker 1s required. Antibiotic
cleansers will be included in the kit, as will special bags for the containment of medical
waste.

Any TRC employee who is exposed to bodily fluids during the course of employment
will be counseled in bloodborne pathogens by the Area Health and Safety Coordinator,
and will be offered a hepatitis vaccine.

4.5 Electrical Hazards

Potential for electrical injury to workers is possible at field work-sites. Cautton should be
exercised in using small portable electrical equipment and field monitoring equipment.
Also be alert to buried and overhead electric lines when conducting site activities. Local
“Dig Safe” and/or specific utility companies must be contacted and notified prior to any
dnlling/excavation activities. Workers would also be alert to locations of overhead utility
lines and care should be exercised at all times not to disturb or come in contact with
them. ASSUME ALL ELECTRICAL LINES ARE ENERGIZED unless a suitable
lockout/tagout procedure has been employed to render the lines safe.

For overhead electrical lines, the minimum clearance to be maintained between the drill
rig, hand auger sections, or any other equipment, and the electrical lines is shown in
Table 4-2 below. When using portable powered equipment, care must be used to make
sure the power cord cannot be stepped on, cut, or tripped over. All powered equipment
should utilize ground flow interrupt (GFI) circuits.

Table 4-2
Electrical Clearance
Nominal Voltage of Line Minimum Clearance (feet)
Up to 50,000 10
Over 50,000 - 75,000 11
Over 75,000 — 125,000 i3
Over 125,000 - 175,000 15
Qver 175,000 — 250,000 17
Over 250,000 - 370,000 21
Over 370,000 - 550,000 27
Over 550,000 — 1,000,000 42
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All stored energy must be dissipated prior to removing any piece of equipment. Energy
is not only electrical energy, but also positional, rotational, kinetic, hydraulic, or
prneumatic energy.

e Disconnect the equipment from the power source and lock out the power source to
prevent activation.

¢ Disconnect to block equipment so that moving parts are firmly fixed in place.

o [f possible, lower all raised portions to ground level, or block it so it cannot fall.

e Block or disconnect all hydraulic or pneumatic pistons or cylinders.

4.6  Fire or Explosion

Explosion or fire may occur where fuel, oxygen, and heat combine. The chemical
contaminants identified to date for this site are low concentrations in soil, and are not
expected to volatilize enough to provide for an explosive environment. If the PID
indicates organic vapors exceeding 1,000 ppm (0.1 percent), a combustible gas indicator
will be brought to the site to monitor for fire or explosion hazards. If the concentration -
exceeds 10 percent of the lower explosive levels (LEL), work will be stopped and the

area evacuated until vapor concentrations are reduced.

Also, smoking by workers presents a potenttal for cansing explosion or fire; therefore, no
smoking is permitted at field work-sites.

4.7 Lifting Hazards

Field operations often require that physical labor tasks be performed. All employees
should utilize proper bending and lifting procedures. Whenever an object is to be lifted,
the employee should bend at the knees and lift the object using the legs. Additionally, an
employee should not attempt to lift bulky or heavy objects (over 30 pounds) without
assistance. :

4.8 Equipment Safety

Certain tasks anticipated at this site will include the use of powered tools and equipment.
The following safety procedures will be adhered to when using this type of equipment.

4.8.1 Hand Tools
¢ All power cords must be in good condition with no cracking or fraying.

e Power cords must be rated for the appropriate current.
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e Ensure all safety guards are in place.

e Ground flow interrupt circuits should be used with portable equipment.
e Hearing protection must be worn when using powered equipment.

o All tools should be carefully passed by hand, not tossed or thrown.

e Do not use damaged tools.

e Keep all tools cleaned and stored in an orderly manner when not in use.

e When conng, breaking, or chipping asphalt or concrete, wear safety glasses and
require all others around you to wear safety glasses.

e When using a hand auger, wear work gloves and boots.
4.8.2 Heavy Equipment

Prior to operating heavy equipment, adequate site cleaning will be performed, if
necessary. Care will be taken to provide a safe working area. Work will commence only
when tree limbs, unstable ground, or site obstructions do not cause adverse operating
conditions.

Before using any equipment, walk completely around the equipment to check for hazards.
Make sure the equipment is on solid, level ground. Pay particular attention to overhead
hazards and consult Table 4-2 to determine the minimum distance from overhead power
lines to the closest point on the rig.

Do not drive the equipment from one location to another with the mast in the raised
position. Before raising the mast, all equipment and personnel (with the exception of the
operator) should be cleared from the areas to the rear and sides of the mast. The operator
should announce the mast is being raised prior to raising it. No personnel will be allowed
on equipment while it is operating. An exclusion zone (Section 6.1.2) will be established
around the drill rig to prevent unauthorized personnel from approaching.

Other safety work procedures:

e All excavation location should be examined by the utility locator prior to digging or
drilling.

e Equipment should only be operated by qualified personnel.

e No person should be within ten feet of operating equipment.
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» No passengers are allowed on heavy equipment unless a seat and seatbelt is available
for their use.

e Top speed limit on the job site will be 10 miles per hour.
4.9 Excavation Safety

A qualified subcontractor will be retained by TRC if any excavations must be conducted
on the site. The subcontractor will provide an excavation safety plan. TRC personnel
shall not enter the excavation.

OSHA regulations pertaining to worker safety around excavations are presented in
Appendix F.

4.10 Confined Spaces

Confined spaces are any location where access or egress is restricted, such as pits, vaults,
tanks, vessels, etc. As each space is unique, a confined space entry plan must be prepared
individually for any space that must be entered. No confined space entry is anticipated
for this scope of work. If the scope of work changes and an entry is required, contact the
HSC to prepare a revision to this HASP and a site-specific confined space entry plan.

4.11 Drilling Safety

A qualified subcontractor will be retained by TRC for borehole drilling and monitoring
well installations. All drilling activities will be conducted consistent with International
Drilling Federation Guidelines (Appendix F).

4.12 Recovered Product Storage

Recovered product is to be stored in 55-gallon steel drums, drums are not to be filled
more than % during freezing weather, in use drums are to be bonded and grounded during
liquid transfer. Drums are to be labeled using the NFPA label with a Health Rating of 1,
a Flammability Rating of 2 and Reactivity of 1. All sources of ignition (electrical,
vehicles) are to be kept a minimum of 30 feet away. The storage shed should be
passively vented, labeled and access restricted. A grounding strip should be installed and
attached to a ground, which consists of a copper rod driven 6 feet into the ground or
structural steel. A secondary collection container and spill clean-up material should be
used during liquid transfer to collect spills.

Inspection

All drums should be inspected each site visit and noted in the site log. Hazardous waste
labeling should be completed with as applicable. Full drums should be removed
promptly and Bill-of Lading/manifests completed.
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5.0 AIR MONITORING PLAN

During the course of this investigation, the possibility exists that site workers will be
exposed to airborme concentrations of the chemicals that have been detected at this
facility. To protect workers, the following methods will be employed to measure the
concentration of organic vapors in the work area.

5.1 Equipment
5.1.1 Volatile Organic Compound Gases and Vapors

Decisions to upgrade or downgrade the protective equipment wormn by workers at the site
shouid be based on solid knowledge of the hazards present. Total Organic Vapor (TOV)
concentrations at the site will be measured with a Photo lonization Detector (PID) to
evaluate inhalation hazards. The PID measures organic vapors by using an ultraviolet
lamp to ionize organic compounds in the air streamn. The 1onized compounds are then
measured and converted to a reading as parts per million of organic vapor in air.

The PID will be calibrated prior to the start of each shift using a field calibration standard
gas. The PID will not respond to different organic vapors with the same sensitivity. The
Action Levels (see Section 5.2) for this project have deliberately been chosen to be lower
than most of the PEL’s in Table 3-2 to account for response factors of the instrument.

The concentrations of individual organic compounds can be quantified with colorimetric
detector tubes. The detector tubes operate by drawing a fixed amount of the air to be
sampled through a glass tube, where it reacts with a reagent and produces a stain that can
be read as concentration in air. It is important to read the instructions for each different
tube prior to use, as cross contamination is often encountered.

The pump should be checked for leaks before each use by inserting a sealed tube and
squeezing the bellows. If the pump holds pressure for one minute, no leaks are present.
If the pump leaks it must be replaced. Break the tips off the appropriate tube, and follow
the package instructions on how to obtain a sample.

5.1.2 Explosion Hazard

A combustible gas indicator (CGI) (a.k.a.,, LEL meter) will be used to monitor the
possible presence of explosive gases (e.g., methane) or vapors where appropriate. The
CGI will be an “inherently safe instrument” approved for Class 1 Division 1 locations.
Equipment calibration will be performed daily before startup of work per manufacturer
mstructions. The alarm will be set to 10 percent of the LEL at which point work shall be
stopped. Continued work in this atmosphere will not take place without the approval of
the DHSO and HSC and the appropriate PPE and intrinsically safe equipment. If
feasible, calibration gas to be used will be specific to the combustible gases suspected to
be present.
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5.1.3 Dust Monitoring

Dust monitoring will be conducted during excavation and intrusive activities (i.e.
drilling). Personal and area monitoring will be performed continuously in areas where
dust generating operations are being conducted. Results will be recorded at 15-minute
mntervals. The alarm will be set at 10 milligrams per cubic meter (mg/m3). If no alarm
conditions are recorded and no visible dust is present, dust monitoring may be reduced or
discontinued at the discretion of the DHSO.

5.1.4 Hydrogen Sulfide Monitoring

Hydrogen Sulfide will be monitored continuously during operations in the lagoon areas.
Hydrogen Sulfide will be measured utilizing a battery operated meter which detects
hydrogen sulfide levels in the parts per million (ppm) range. The meter is calibrated so
that the alarm will sound at any hydrogen sulfide readings at or above 2.5 ppm. As
previously discussed, work shall stop. Continued work in this atmosphere will require an
upgrade to Level B PPE, subject to the approval of the DHSO and HSC.

5.2 Action Levels

Measured concentrations of particulates and organic vapors will be entered onto an air
monitoring form included in Appendix A and the site logbook. Action levels are
presented in Table 5-1 and conservatively based on a potential exposure to vinyl chloride.
If the concentrations of various chemicals exceed the action level, site personnel will
evaluate the area or be equipped with suitable respiratory protection.

Table 5-1
Action Levels
Instrument Action Level Level of Protection
PID (sustained reading | > 1 ppm Collect sample and analyze with colorimetric
for five minutes in tube (vinyl chlonide). If viny! chlonde present,
breathing zone) evacuate area or upgrade to Level B
<5 ppm D
5-20 ppm C
>20 ppm Evacuate area and let area ventilate, contact
HSC
LEL/O; Meter <10% LEL Modified D
>10% LEL Evacuate area and let area ventilate, contact
HSC
T19.5% 0O; Level B required, or evacuate area and let area
ventilate, contact HSC
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Table 5-1

Action Levels

Instrument Action Level Level of Protection
19.5% < 07 < 23.5% | Modified D
>23.5% O» Evacuate area and let area ventilate, contact
HSC
H,S Meter <5 ppm Modified D
>5 ppm Level B required, or evacuate area and let area
ventilate, contact HSC

Note that this table is superseded if, at any time, a detector tube indicates that a substance
is present at or above 1ts PEL, after taking into account the accuracy of the tube as stated
in its instructions. Action levels may be modified upon the consent of the CHSC.

5.3  Personnel Responsibilities

The Health and Safety Coordinator (HSC) and the Site Safety Coordinator (SSC) shall be
responsible for determining whether additional exposure monitoring/sampling is needed
to supplement the equipment and methods described above. A revised sampling plan will
then be developed by the HSC and implemented by the SSC.

The SSC shall ensure that appropriate air monitoring equipment is available for use prior
to the start of any work. The SSC will perform site air monitoring during the course of
the project. The SSC shall also ensure that monitoring instruments are used only by
persons who have had prior training and experience in their operation, calibration and
care, and who understand their imitations. The SSC shall also ensure that the
mstruments are properly calibrated and recharged regularly, and that the proper operation
of the instruments are checked daily. Calibration data should be inciuded on the form in
Appendix A.
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6.0 SITE CONTROLS

This section identifies the methods that will be implemented by TRC to reduce worker
exposure to the chemical and/or physical hazards identified at this project location.
Protective methods can be classified as engineering controls or personal protective
equipment.

6.1 Engineering Controls

Engineering controls include all measures designed to minimize the possibility of
allowing an inhalation hazard to occur. -Engineering controls are to be the first step in
reducing worker exposure at this site.

6.1.1 Dust Control

Significant amounts of dust are not expected during this investigation. In general,
subsurface soil has enough moisture to prevent dust generation. If visible dust is
generated, water will be used for suppression.

6.1.2 Control Zones

To control access to potentially impacted areas, the Site Safety Coordinator will establish
limited access control zones as follows.

Exclusion Zone

No one will be allowed in the work area unless they are equipped with the personnel
protective equipment he SSC has deemed necessary and they have read this Safety Plan.

Contamination Reduction Zone

A CRZ will be established outside the exclusion zone. No personnel or equipment will
be allowed to leave the CRZ without first being decontaminated in accordance with
Section 7. The CRZ can either extend around the entire hot zone if space permits, or it
can just be located at the access control points.

Personnel assisting workers with decontamination must be utilizing personal protective
equipment (PPE) of the same type as the workers in the exclusion zone. In any situation
where contaminated soils are present, the mitnimum protective equipment will be Tyvek
coveralls and nitnile gloves. If the possibility of contact with impacted liquid or product
exists, the minimum personal protective equipment will be nitrile gloves, and poly coated
Tyvek.
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Support Zone

The support zone consists of the remainder of the site area. No possibility of exposure to
toxic contaminants is expected in this area, and no special protective methods will be
needed. All workers in the support zone, however, will need to comply with standard job
site safety requirements.

6.1.3 Forced Ventilation

In the event that vapors exceed the permissible limits, explosive-proof blowers may be
used to disperse the vapors and lower the concentrations. Periodic monitoring will be
increased to document the effectiveness of the ventilation.

6.1.4 Material Control

All solid and liquid materials generated during this project will be handled as per the
Work Plan and Sampling Plan. This will include taking appropriate steps to ensure that
potentially impacted material is contained and does not pose a threat of spreading to clean
areas of the site.

6.2  Personal Protective Equipment

When engineering controls are not effective or feasible, workers shall be required to use
the following protective equipment. Any workers using respiratory protection equipment
must be currently medically certified to do so, and have passed a qualitative fit test within
the preceding year.

Based on the results of previous investigations at the site, EPA Level D PPE will be
initially used on all tasks identified in Section 1.1. PPE Levels will be upgraded based on
the air monitoring levels in Table 5-2.

6.2.1 Level D Protection

EPA Level D Personal Protective Equipment is acceptable for areas with no inhalation

hazard, or where the hazard has been demonstrated to be below the action levels. Level
D protection will include:

e Worker overalls or other suitable work clothes,
¢ Safety boots with steel toe and shank,

o Hard hat,

s Safety glasses, and

» Face shield or goggles if a splash hazard is present.
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Modified Level D protection consisting of Nitrile gloves and Tyvek overalls are to be
used when handling samples of impacted soil. Nitrile gloves with latex inner gloves and
an impermeable splash suit are to be used when handling liquid materials or samples.
6.2.2 Level C Protection

Level C Protection is suitable for use when limited concentrations of the chemicals of
concem are present. Level C will consist of the following equipment:

e Tyvek coveralls or equivalent when working with solid materials,

» Poly coated Tyvek coveralls when handling contaminated liquids,

» Safety boots with steel toe and shank,

» Safety glasses or goggles,

e Hard hat,

e Nitrile gloves with latex inner gloves, and

s Half-or Full-face Air Purifying Respirator (APR) with organic vapor cartridges and
dust prefilters. Half face respirators provide protection up to 10 times the action
level. Full face respirators provide protection up to 50 times the action level.

APR’s may only be used in non-IDLH atmospheres, and assuming that appropriate

cartridges are available for use. APR cartridges are to be replaced at the beginning and

mid-point of each shift and whenever breakthrough is noted. Breakthrough is any

indication of an unusual taste, odor, or sensation,

6.1.1 Level B Protection

If the inhalation hazards exceed the safe use limitations of the air purifying respirator

equipment (any contaminant greater than 50 times its PEL), or IDLH conditions exist, the

following protective equipment will be employed.

e Tyvek coveralls or equivalent when working with solid materials,

o Poly coated Tyvek when working with liquid materials,

o Safety boots with steel toe and shank,

o Hard hat,

* Nitnle gloves with latex inner gloves, and
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¢ Pressure-demand (positive pressure) full-face, self-contained breathing apparatus
. (SCBA) or airline respirator with escape SCBA operated in positive pressure mode.
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7.0 DECONTAMINATION PROCEDURES

The following procedures will be implemented to minimize the spread of contaminants at -
this site.

7.1 Worker Decontamination

Anyone exiting a designated exclusion zone will do so through an access control point.
The worker will proceed into the contamination reduction zone. Under no circumstances
is dust to be shaken off equipment or clothing. The decontamination will proceed as
follows:

I. Wash and rinse any hand tools that will be leaving the CRZ.

2. Remove disposable clothing by rolling it down the body. Place clothing in
appropriate waste receptable.

3. Remove and dispose of gloves.

4. Remove respirator. Dispose of filters in waste receptacle. Clean and ninse
respirator prior to storage.

5. Remove and dispose of any inner gloves.

6. Proceed immediately to wash facility and wash hands and face. 1f work has
concluded for the day, the worker should completely shower as socon as practical.

7.2  Heavy Equipment Decontamination
Prior to exiting the exclusion zone, all heavy equipment that was in contact with

contaminated soil or water will be steam cleaned by workers in Level D equipment with
splash protection equipment. All rinsate must be collected and appropriately disposed of.
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8.0 TRAINING REQUIREMENTS

This section identifies the minimum training requirements for workers at this site, and
identifies site-specific training requirements and site contingency plans.

8.1 Initial Training

At the time of assignment to this project, field personnel! shall have completed at least 40
hours of off-site instruction in the health and safety issues involved in hazardous
substance site work. Additionally, site personnel must have a minimum of 3 work days
(24 hours) of actual field experience under the direct supervision of a trained, .
experienced supervisor. Employees who can show by documentation of work experience
and/or training that they have had the equivalent to the stated requirements shall be
considered as meeting these inttial training requirements. Each site worker must sign and
date a Personal Acknowledgement (see Appendix D) stating that he or she has read and
understood this HASP. Site supervisors must complete an additional eight hours of
supervisory training. The SSC must keep copies of training certificates at the job site.

The SSC or his designate must conduct and document (see Appendix B) a tailgate safety
meeting at the beginning of daily field activities, whenever new personnel amrive at the
site, as site conditions change, or as needed.

Since this project may require the use of full-face cartridge respirators, all TRC field
teamn members must be fit tested for the use of such respirators. Fit testing must have
been performed within the past year of the field activity. Fit test records shall be filed
with the DHSO and with the Corporate Health and Safety Officer. All TRC field
personnel are responsible for the proper care and maintenance of their assigned full-face
respirator.

In addition, prior to conducting any activities in Level B PPE, on-site dry runs shall be
performed to the satisfaction of the DHSO, Site Manager, and the assigned Level B
Monitor.

8.2  Site Specific Training

All TRC employees will attend an initial and follow-up safety briefings. The briefings
will discuss the work to be completed, task assignments, the contents of this HASP, site
hazards, and hazard mitigation methods. Follow-up briefings will be conducted when
site conditions change, revisions are made to this HASP, or when new employees are
introduced to the site.

8.3  Medical Surveillance
All employees who are required to work in potentially contaminated areas for 30 or more

days per year shall be medically monttored in accordance with 29 CFR 1910.120. The
monitoring will consist of a baseline exam, annual exams, and an exit exam.
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. Employees potentially exposed to noise levels above an 8-hour time weighted average of
85 decibels will participate in a hearing conservation program. The program will include
annual andiograms to determine any hearing loss, as well as training on loss prevention.
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9.0 EMERGENCY RESPONSE PLAN

The site safety coordinator will be responsible for maintaining a clean job site free from
hazards and providing safe egress from the site. Cones and/or barricades and high
visibility surveyor tape will be utilized for traffic control, if needed, and for limiting
access to hazardous and restricted areas.

Prior to work startup, emergency medical procedures and lines of communication will be
established. The fire department, ambulance service, project personnel, and directions to
the nearest hospitals with an emergency room are identified in Table 9-1.
Communications will be with a mobile phone located on site.

A vehicle shall be available on site during work activities to transport injured personnel
to the identified emergency medical facilities. The designated route to those facilities are
described in Table 9-1. Telephone numbers and locations for emergency room assistance
shall be posted at the site.

At a minimum, one site worker will be capable of rendering standard first-aid and
cardiopulmonary resuscitation (CPR). A first-aid kit and adequate supply of fresh water
will be available at the work site.

9.1 Emergency Procedures

Emergency phone numbers (see Table 9-1} will be posted for the fire department,
ambulance service, and nearest emergency medical clinic/hospital. The fastest route to
the clinic/hospital, along with emergency telephone numbers, shall be prominently posted
in the work area (see Figure 1). The site safety coordinator will be the lead person in
emergency situations.

All TRC personnel on the job site will work with a ‘buddy’ system. At least one other
worker will be with you at all times.

In the event an evacuation is necessary, it will be requested by the SSC. Al workers
should immediately leave the area and assemble 1n the parking lot. Announcement of the
situation will be through word of mouth. If the work area is too large for this method of
work, automobile homs or a portable air horn will be used to signal the emergency.

Emergency procedures, including evacuation routes and staging areas, will be determined
at the first site safety meeting.

9.2  Incident Follow-up
Should an accident occur, the site safety coordinator, or his designate, will immediately
notify the project manager, complete an accident report (see Appendix C), and investigate

the cause. Any recommended hazard control measures must be discussed with the site
coordinator and meet with his approval prior to implementation. Any chemical
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exposures or occupational injuries and illnesses shall also be reported to the site safety
coordinator and recorded. Any fatality, serious injury, or tllness occurring on the job will
be immediately reported to OSHA. Records of all site accidents and first aid treatments
will be maintained by the project manager or site safety coordinator. Additionaily,
records of recordable work place injuries and illnesses are routinely maintained at TRC
office for at least 5 years, as required by OSHA.

Table 9-1
Emergency Assistance Information
Contact Phone Number Hospital Directions
Local Police : 911 WINCHESTER HOSPITAL
Fire Department 911 4 Highland Avenue,
Ambulance 911 Winchester:
Local Hospital: (781) 729-9000
Winchester Hospital
Corporate H&S Manager (860) 298-6256 | From 93 south, take the Montvale
Gary Ritter Ave./Woburn Exit, Exit 36. Take a
Project Manager: (978) 656-3582 right onto Montvale Ave. Take a left at
Paola Macchiaroh the lights onto Washington Street. At
the next set of lights, take a left onto
Forest Street. Take the second right
onto Highland Ave., the Hospital is
1,000 yards up on the left.

Urgent Care (i.e., sutures, broken bones) can be provided by the Wilmington Regional
Health Center located at 500 Salem Street, Route 62, Wilmington, (978) 657-3910..
| THEY DO NOT provide emergency services.
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10.0 TASK SPECIFIC HAZARD ANALYSIS

This section includes a discussion of specific hazards and procedures to mitigate those
hazards for each of the tasks to be conducted as part of this project. Table 10-1
summarizes the anticipated tasks and hazards.

Table 10-1
Task Hazard Analysis
Initial
Preventive Measures Level of
Task Potential Hazards Protection

Drilling wells and sample | Utilities, heavy See Sections 4.1, 4.2, D
subsurface soils during equipment, potential 4.3,45,4.6,48,4.9,
drilling chemical exposure, heat | 5,6, and 7.

and cold stress, noise.
Recovery System Q&M Potential chemical See Sections 4.1, 4.2, D
and NPDES and exposure, heat and cold 5, and 6. '
groundwater sampling stress.
Soi1] excavation Utilities, heavy See Sections 4.1, 4.2, D

equipment, large open 43,45,46,48,4.9,

excavations, potential 5,6,and 7.

chemical exposure, heat

and cold stress, noise.
Dewatering and recovery | Large open excavations, | See Sections 4.1, 4.2, D
of NAPL from potential chemical 43,45, ,46,48,4.9,
excavations exposure, heat and cold 5,6,and 7.

stress, noise.
Treatment of groundwater | Potential chemical See Sections 4.1, 4.2, D

exposure, heat and cold 4.3,5,and 6.

stress, noise.
Stockpiling and off-site Heavy equipment, See Sections 4.1, 4.2, D
transportation of soil potential chemical 43,4.5,4.6,48,4.9,

exposure, heat and cold 5,6, and 7.

stress, noise. .
Sampling soil from Potential chemical See Sections 4.1, 4.2, D
stockpiles and excavations | exposure, heat and cold 5, and 6.

stress.
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TRC STANDARD OPERATING PROCEDURE NO. 001
GROUND WATER SAMPLING

1.0 INTRODUCTION

This Standard Operating Procedure (SOP) was prepared to direct TRC personnel in ground water
sampling activities. This SOP details equipment and sampling procedures for sampling from
monitoring wells, residential drinking water wells, and industrial water supply wells. This SOP
conforms to "A Compendium of Superfund Field Operations Methods (EPA/540/P-87/001)," and
“ “Low Stress (low flow) Purging and Sampling Procedure for the Collection of Ground Water
Samples from Monitoring Wells (U.S. EPA, July 30, 1996, Rev. 2).”

1.1 Objective

The objective of ground water sampling is to obtain a representative sample of water from the
ground water aquifer. This requires that the water sample being collected is representative of
true ground water as opposed to stagnant water which is contained in the well casing and
associated plumbing.

1.2 Equipment

The following equipment should be used when sampling a monitoring well. Site specific
conditions may warrant the use of additional equipment.

Water level measuring device

e Submersible pump with low-flow capabilities, equipped with Teflon or polyethylene 78 bn
tubing

e Water Parameter instrument and flow-through cell (must include: pH, temperature,

conductivity, oxidation reduction potential and dissolved oxygen)

Turbidity meter

Sample containers

Field Logbook and/or Field Data Record for ground water

Traffic Reports

Chain of Custody forms

Custody seals

Sample preservative kit (includes preservatives for each specific analysis)

Sample labels

Sample tags

Packing tape

Zip-lock bags

. Packing materials
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TRC SOP No. 001 .
Version 4.0

Febr

Shipping coolers

Trip blanks (if applicable)
Temperature cooler indicator blanks
Ice or "blue ice”

2.0 PROCEDURES

Equipment and procedures for sampling three types of wells are described below, in
¢ Monitoring wells;
e Residential drinking water wells; and
e Industrial water supply wells.

21 Ground Water Sampling of Monitoring Wells

The following procedure should be used for collecting a ground water sample from
well.

1. Prior to collecting water samples, place a waterproof sample label on each
container. Include the following information on each label:

a. TRC Project No.: (e.g., 2850-N61-22)
b. Project Name: (e.g,XYZ éorporation)
C. Sample ID.: X-GW-MW10-41893
Where X - Site initials (e.g., XYZ Site)
GW - Ground Water Sample

MW 10 - Well Designation
41893 - Sampling Date

d. Analysis required: (e.g., TOC)
e Preservative: (e.g. ICED, pH<2 H;504)
f. Collection Time: (e.g., 0930)
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g.  Collection Date: (e.g., 4-18-93)
h. Initials of Sampler: (e.g., GLD)

Fill in the information with a water proof ink pen before sample collection. This will
prevent difficulty in filling out a wet label. Cover the label with clear cellophane tape.

On the groundwater field data record note the physical condition of the well, including
damage, deterioration, and signs of tampering.

Unlock the protective cap on the well.

Open the well cap. Note any unusual odors, sounds, or difficulties in opening the well.
Record organic vapor reading with a suitable organic vapor screening device, if
applicable.

Gently lower a decontaminated water level measuring device into the well to determine
the static water level.

Measure the depth to the bottom of the well and the inside diameter of the well casing,
if unknown.

Initiate purging. Slowly lower the pumping equipment (submersible pump) so that the
intake is located at the midpoint of the well screen. If the water level is lower than the
top of the well screen, position the pump intake at the midpoint of the standing water.
The intake should be at Jeast 1 foot above the bottom of the well to minimize
mobilization of settled sediment, the risk of the pumping suction being broken, or the
entrainment of air in the sample.

As described above, lower the pump to the appropriate depth within the well.
Commence purging at the slowest possible rate and slowly increase the speed until
discharge occurs. Measure the flow rate using a plastic graduated cylinder and time
piece. Adjust the pump speed to maintain flow rate that is less than the recharge rate.
Monitor the draw down to ensure that none occurs. Continue to monitor the water level
during the purging and sampling. Note any flow rate adjustment(s). Under no
circumstances should the well be pumped dry and once pumping is begun, it should not
be interrupted until the entire sample volume has been collected. Collect all purge water
in a bucket.
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8. Initially, turbidity may be elevated. Once visual estimates indicate that tuirbidity has
decreased to a measurable range, begin monitoring indicator parameters: temperature,
pH, specific conductance, dissolved oxygen (DO), turbidity, and oxidation/reduction
potential (ORP). Monitor these parameters as frequency as possible (appll'oximately
every 3 to 5 minutes or as appropriate).

Stop purging when pH and specific conductance have stabilized and turbidlity is 5
NTU’s or less. Parameters are considered to have stabilized if, over three|consecutive
readings, all of the following criteria are met.

pH £ 0.1 unit

specific conductance and temperature within 3%
turbidity within 10% for values greater than 1 nephelometric turbidity units (NTU)
DO = 10%
ORP =10 mv
However, if parameters do not stabilize, or turbidity remains greater than 5 NTUs,
technical judgement will be used to ascertain when sampling should be commenced.

*» © & o & 0@

The flow rate will be reduced to minimize aeration of the water and a sample will be
collected directly for volatile organic compounds (VOCs). A "test" vial will be
collected first to determine the amount of preservative (HCL) needed to reduce the pH
to less than 2. The pH of the test sample will be determined, then HC1 will be
incrementally added to the sample until the pH is less than 2. The volume|of HCI added
to the test vial will be recorded and that amount used in each of the remaining sample
vials. If the test vial effervesces, no preservatives will be added to the VOC fraction of
the sample.

During purging and sampling, the tubing should remain filled with water sp as to
minimize possible changes in water chemistry upon contact with the atmosphere. All
flow cells will be shaded from direct sunlight to minimize the potential for! out gassing
It is recommended that 1/4 inch or 3/8 inch (inside diameter) tubing be used to help
ensure that the sample tubing remains water filled. If the pump tubing is not completely
filled to the sampling point, use one of the following procedures to collect samples: (1)
add clamp, connector (Teflon or stainless steel) or valve to constrict samp]mg end of
tubing; (2) insert small diameter Teflon tubing into water filled portion of pump tubing
allowing the end to protrude beyond the end of the pump tubing, collect sarnple from
small diameter tubing; (3) collect non-VOC samples first, then increase flolw rate
slightly until the water completely fills the tubing, collect sample and record new .
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drawdown, flow rate and new indicator field parameter values."
9. Fractions of the ground water sample shouid be collected in the following order:

Volatile organic compounds (VOCs);
Semivolatile organic compounds (SVOCs);
Unfiltered inorganic compounds;

Filtered inorganic compounds; and

Water quality parameters.

Nhwb =

During sample collection, allow the water to flow directly down the side of the sample
container without allowing the tubing the touch the inside of the sample container or lid,
in order to minimize aeration and maintain sample integrity.

Samples for volatile organics will be collected first, and the sample vial must contain no

air bubbles after it has been capped; ensure this by turning the vial upside down and

tapping it lightly. If any bubbles are observed, discard the sample and collect a new
. sample. Fill the remaining sample containers at least 3/4 full for all other analyses.

10. Preserve the samples in accordance with "40 CFR Part 136, EPA Regulations on Test
Procedures for the Analysis of Pollutants.”

Measure and record the final water level, temperature, pH, specific conductance, DO,
turbidity, and ORP readings. After measuring for final indicator parameters, cease
pumping and disassemble the purging and sampling equipment.

s Replace the protective/locking cover on the well and lock the outer casing (if
present). :

o Dispose of all purged water according to the procedures described in Appendix H.

To ensure that representative ground water samples are collected, ground water will be
removed from each well until in-situ ground water parameters stabilize and a turbidity
of less than 5 NTUs is achieved. If stabilization of in-situ parameters is not achieved, a
maximum of five well volumes will be removed prior to sampling. Ground water will
be removed from the wells utilizing a submersible pump. In circumstances where
access via pump is not possible (i.e., a narrow diameter well mouth) a dedicated teflon
or stainless steel bailer will be used. The method of purging the wells will depend on
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the well construction, depth, and rate of recharge. All monitoring wells wil be
permitted to recharge before ground water samples are collected.
11. Wrap the sample containers in a resealable plastic bag, place them into a shipping

container, cool to 4°C with ice packs and complete the chain-of-custody form. Pad the

samples with bubble wrap and/or vermiculite packing as necessary.

12. Detail in the field logbook the sample location, ID, and time. The TRC fie
for ground water (attached) should be used to record the following:

* o ¢ o

Volume of each sample

Sample identification Number
Sample location

Time and date sample was taken
Personnel performing the task
Volume of water removed
Purging time

Field parameters such as pH, temperature, conductivity, turbidity oxi
reduction potential and dissolved oxygen

Sampling method

Analytical parameters

Preservation method and amount of preservative added
Chain-of-custody information such as laboratory contract number or

1d data record

dation

CLP number

2.2 Ground Water Sampling of Residential Drinking Water Wells and Industrial

Supply Wells
The following procedure should be used for collecting a ground water sample from a residential
well.
1. Every effort should be made to locate a suitable sampling point which is not positioned

after any type of filtration or water treatment system. This will typically be an outside
tap. If such a non-filtered or non-treated sample cannot be obtained, an effort will be
made to disconnect the filtration/treatment system prior to sample collectioh after owner
permission is received. If the sampling tap has an aerator device, the aerator will be
removed prior to sampling.
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The amount of static water volume contained in the well system (i.e., inside well casing,
storage tank, plumbing) will be calculated. The volume of the static water column will
be calculated using the following equation.

V = d? h(0.0408)
where: V = volume of static water column (gallons)
d = diameter of the well (inches)
h = height of the static water column (feet)
(0.0408) = unit conversion factor

At a minimum, the volume of the holding tank will be purged prior to sample collection.
If the well is not used regularly, one to three well system volumes will be purged if the
well recharges quickly and it is feasible to dispose of a large volume of water.
Temperature, pH, dissolved oxygen, oxidation reduction potential and conductivity of
the water will be monitored periodically. When these indicator parameters have
stabilized within 10 percent, the well will be sampled.

Purged water should be disposed, at a minimum, twenty-five feet downgradient of the
well. If purge water cannot be disposed of on site, it should be containerized in 55-
gallon drums.

The flow rate of the tap will be reduced to minimize aeration of the water and a sample
will be collected directly from the tap for volatile organic compounds (VOCs). A "test"
vial will be collected first to determine the amount of preservative (HCL), needed to
reduce the pH to less than 2. The pH of the test sample will be determined, then HC1
will be incrementally added to the sample until the pH is less than 2. The volume of
HCI added to the test vial will be recorded and that amount used in each of the
remaining sample vials. If the test vial effervesces, no preservatives will be added to the
VOC fraction of the sample.

The flow rate will then be increased, and the remaining fractions will be collected in the
following order:

1. Semivolatile organic compounds (SVOCs);
2. Unfiltered inorganic compounds;

L99-375.001
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Water quality parameters.
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All fractions of ground water samples will be preserved in the field in accordance with
"40 CFR Part 136, EPA Regulations on Test Procedures for the Analysis of Pollutants."”

6. Wrap the sample containers in a resealable plastic bag, place them inio a shipping
container, cool with ice packs to 400C, and complete the chain-of-custody [form. Pad the

samples with bubble wrap and vermiculite packing as necessary.

7. Detail in the field logbook or ground water sample collection form, the following

information:

Sample identification Number

Sample location

Volume of water removed

Purging time

Field parameters such as pH, temperature, conductivity and turbidity
Sampling method

Analytical parameters

Preservation method and amount of preservative added
Chain-of-custody information such as laboratory contract number or CLP number.

2.3  Duplicate Ground Water and Residential/Industrial Supply Well Sampling

The following procedures should be used for collecting duplicate ground water and
residential/industrial supply well samples:

1. For quality control purposes, each duplicate sample will be submitted to thelaboratory as
a “blind” duplicate sample, in that a non-existing sampling point will bz assigned in
labeling the duplicate. All labeling procedures used for ground water sampling will be
employed and all parameters measured will also be recorded. Since the duplicate is
collected simultaneously to the actual sample, a “blind” sample time, within|one hour of
Tthe actual time, will also be assigned. The actual source and collection time of the

duplicate sample will be recorded in the field book.

2. Each duplicate sample will be collected simultaneously with the actual sample. At the
coincident step in the sampling procedures that the VOC containers are filled and sealed,
the duplicate sample VOC containers will also be filled and sealed. Followd‘m g the order
of collection specified for each set of containers (VOCs, SVOCs, unfiltered inorganic
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compounds, and filtered inorganic compounds), the duplicate sample containers will be
filled simultaneously with each parameter.

3. All collection and preservation procedures outlined for ground water and
residential/industrial supply well sampling will be followed for each duplicate sample.
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: ect No.: | Date/Time:
TR‘ Project Project No Sheel _ of
Fleld Data Record Contractor Personnel: TRC Personnel:
Ground Water
Sample No.: Well Location:
w INTEGRITY Protective Well top of riser measured
VES KO ‘i“‘"ﬂrit:l‘:\':"“? — It fDepth __ 1. top of casing historical
Protect. Casing Secure _(_roin_g _ l_ — ]
Concrete Collar Intact Water
Riser Stick-u
PVC Stick-up Intact (from ground) « |Depth___
Well Cap Present e — e e e = = l16 gatt 21
16 aa 3.
Security Lock Present WELL DIAMETER | __| 2 inch | Height of 55 g e tain )
: 4 Inch | Water Column ft. x 55 galit (4 1n.)
6 Inch 1.5 galft (6 in.)
th |_galft (__in.)
PID SCREENINGMEAS. [ — — — — = =7 ] Volume of Water in Well = __ ¢jallon(s)
— —= T . WELL MATERIAL
ackgrou D ' —_.____ TWotal gallons
Well Mouth p% E [Vol. = 12h{0.163)] lopurge
FIELD WATER QUALITY MEASUREMENTS
Purge Volume (gal) :
pH (Std. Units) Sample Description
Eh {millivolts . -

(miflivolts) ctear [ Turbid [ ]
Conduct. (umhos/cm) ]
Temp. {C) Coloi
Turb. (NTU) Odor
DO (mgh) . Other
SAMPLE EQUIPJDECON. PURGE SAMPLE EQUIPMENT ID DECON. FLUID USED
Peristaltic Pump 1 O Tap Water
Submersible Pump || [ | Alconox
Batler - Tap \‘%.ater |
Waterra | : HN03_ {1 or 10%) F_
PVC/Silicon Tubing || % Tap Water —T
Teflon/Silicon Tublng DESCRIPTION OF DECON. PROC. Melha'luol
Alr Litt ] r_ Hexanle E
In-ine Filter H | Aceto|r!e ' L
Pressure Vacuum Filter Alr Dry —

. ] Dl Water -
Measuring Tape __‘ L
|| Air Dry r__.
- - : None | |
Filtered Preservation Volume Time of cLp cLp
ANALYTICAL PARAMETERS | 1y py4) Method Required | Collection sample # Case #
[Z] TeL votatites YES NO | acC 2x40 mL :
[ ] BNA Extractabies YES NO | 4°¢ * ax1 L Amb 6L
[ ecasipestictdes YES NO | 4ccC
[] vAL Metats YES NO | HNoga°c [1L PL
] cyanide YES NO | NaOH4°C [1L PL
] YES NO
AR206 Rov: 8 July 1991
Signed: T




Project: Project No.: DatefTime:
TRC ‘ ’ —
Field Data Record TRC Personnel:
Well Development ' -
Well Identification:
WELL INTEGRITY Protective Well top of riser measured
YES MO [ | Casing Stick-up ft. | Depth 1. top of casing historical
Protect. Casing Secure (from ground)
ConcretaCollarmtact f || (I — — — — — = Tw
Riser Stick-up ater
PVC Stick-up Intact {from ground) ft. Depth ft.
Well Cap Present e - — — . — —
Security Lock Present WELL DIAMETER 2 Inch | Helght of .; 6 gavlf: (: :n.)
& inch | Water Column f. x -65 galift (4 In.)
6 inch 1.5galiit (6 in.)
ne —galft(__in.}
PID S(?REENING MEAS, — M—A-TE_ — 77 7 7] Volume of Water in Well = gallon(s)
Background D D D Total gallons
Woll Mouth Pve Ss [Vol. = r2h{0.163)] to purge
FIELD WATER QUALITY MEASUREMENTS
Purge Volume (gal)
pH (Std. Units)
Eh (millivolts)
Conduct. {(pmhos/cm)
Temp. {C)
Turb. (NTU)
DO (mgh)

Purge Yolume (gal)

PH (Std. Units)
Eh (millivolts)
Conduct. {pmhosicm)
Temp. {C)
Turb. {(NTU)
DO {mg/)
EQUIPMENT PURGE SAMPLE .- EQUIPMENT ID DECON. FLUID USED
- ~— ]
Peristaltic Pump . F - Tap Water E
:::mersfbla Pump ﬁ - Alconox —
er ‘Tap Water o=
Waterra p V HNO3 {1 or 10%) —
PVYC/Silicon Tubing | E Tap Water -
Teflon/Silicon Tubing __{ H DESCRIPTION OF DECON. PROC. Methanol —
Alr Lift | . Hexane -
in-line Filter || | Acetone -
Pressure Vacuum Filter | Alr Dry —
Measuring Tape ] Dl Water —
D :] Alr Dry —
None |

Signed:

Rev: 8 July 1991
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TRC STANDARD OPERATING PROCEDURE NO. 002
SURFACE SOIL SAMPLING

1.0 INTRODUCTION

This Standard Operating Procedure (SOP) was prepared to direct TRC personnel in the logistics,
collection techniques, and documentation requirements for collecting surface soil samples.

1.1 Objective

The objective of surface soil sampling is to obtain a representative sample of soil for laboratory
analysis of contaminants of concern at a given site. This objective requires that the sample be
both free of unsuitable material and be of sufficient quantity and quality for analysis by the
selected analytical method. ‘

1.2 Equipment

The following equipment is needed for surface soil sampling:
* Boots, latex gloves, chemical resistant gloves, appropriate level of personal protection.

¢ Sample containers - one (1) liter glass jar with a Teflon lined cap or two (2) 8 oz. glass jars
with Teflon lined caps (per sample). Samples to be analyzed for VOCs will be collected by
the USEPA 5035 method using the following glassware: (a) “high level” analysis — one (1)
40 mi VOA vial pre-preserved with 15 ml of methanol; or, (b) “low level” analysis — one
(1) 40 ml VOA vial pre-preserved with 15 ml of methanol, and two (2) 40 ml VOA vials
pre-preserved with 5 ml of sodium disulfate. All samples submitted for VOC analysis will
include one small (40 ml to 4 oz) container, to allow the laboratory to record the
moisture/dry-weight characteristics. Should conditions allow, VOC samples may be
collected with Encore samplers, rather than methanol — preserved glassware.

¢ Samples collected for VOC analysis with the use of Encore samplers will be containerized
as follows: (a) for high level VOC analysis, one 25-gram Encore sampler will be provided
to the laboratory; and, if appropriate, (b) for low level VOC analysis, two 5-gram Encore
samplers will be provided to the laboratory. Samples will be collected directly into the
Encore samplers, capped and sealed, and delivered to the laboratory within 7 days of
collection.

e Stainless steel spoon or spatula.

e Wooden stakes and spray paint (highly visible).
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The following procedure should be used for surface soil sampling.

1
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Field logbook and/or TRC Sample Log Form (Form AF-212).
Sample bottle labels.

Chain-of-custody forms (TRC or EPA, as necessary).

Hand auger.

Stainless steel trowel/shovel.

Stainless stee] mixing bowl.

Disposable syringe.

Digital Scale (accurate to +/- grams).

Encore sampling containers, if conditions allow,

Indelible marking pens.
PROCEDURES

Sampling Procedure

All surface debris should be removed prior to sampling including wood, paper, sod,
gravel, and trash.

Identify the sample location and mark with a stake, flagging, or similar marker.

Collect the soil using a stainless steel shovel, hand auger, trowel and/or spatula. Avoid
collection of larger pieces of material (cobbles, larger rocks).

A pre-cleaned stainless steel spoon or spatula should be used to take the soil sample and
fill the sample containers except in the case of a sample for VOC analysis, which are
collected using and an open barre] disposable syringe. Care should be taken to avoid

. . \ . |
sampling anything but soil. Stones, gravel, or vegetation should be remoyed from the
sample since these materials will not be analyzed.
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For VOC analysis prior to collecting the sample, USEPA method 5035 specific volumes
of preservative (methanol] and sodium bisuifate) will be added to sterilized 40 mi
containers. Each pre-preserved container will then be weighed prior to sample
collection, and the container/preservative weight will be recorded on the chain of
custody. A digital scale capable of +/- 0.1 gram(s) accuracy will be used to weigh the
sample containers.

If a sample for VOC is desired it will be collected first using an open barrel, disposable
syringe. VOC samples should never be homogenized or composited.

The end of syringe barrel will be covered.

For a Low Level Analysis the soil will be extruded into a prepreserved VOA vial
containing a stir bar, sodium bisulfate (5 ml) and distilled water.

If the sample is collected for high level volatile analysis, the sample will be extruded
into a VOA vial containing Purge and Trapl] grade methanol (15 ml).

The syringe will be filled with undisturbed soil of the following volumes: 5 grams of
soil for low-level analysis (added to the soil of sodium bisulfate); and/or 15 grams of
soil for high level analysis (added to the 15 m! of methanol).

Any particles of grains present on the container rim or cap will be removed to ensure an
adequate seal of the vial. The VOA vial will be capped quickly and label with sample
IDs, date, and time of collection. The container/preservative/sample will then be
weighed and that post-collection weight will also be recorded on the chain of custody.
The objective sample weights(5g for low-level analysis, and 15 g for high level
analysis) will be achieved (+/- 10%) with the use of the digital scale. Should
insufficient sample volume be added to the preserved container, a stainless-steel spatula
will be used to add a small portion of sample until the target weight is achieved (or
exceeded with 10%).

In the event that a field screening technique (instrument reading, visual staining of the
soil, or olfactory observation) indicates the presence of VOCs or hydrocarbons, note the
observations or instrument readings in the field logs ).
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13 Collect additional material for the remaining parameters by collecting the sample with
the stainless steel spoon and transferring the soil into a stainiess stee] bowl.
Homogenize the sample by mixing the sample within the bow! using the stainless steel
spoon prior to filling the remaining sample containers.

14 Record the sample location, ID and time in the field logbook. Compiete the TRC
Sample Log Sheet (attached) with the following:

Sample identification number

Sample location (sketch of the sample point)

Time and date sample was taken

Personnel performing the task

Visual or sensory description of the sample

Brief sediment descriptions (color, texture, appearance)
Weather conditions during sampling

Runoff conditions

Other pertinent observations

Soil description
Weights of preserved VOC containers before and after sample collection.

Label each sample container with the following information:

a. TRC Project No.: (e.g., 2850-N61-22)

b. Project Name: (e.g., XYZ Corporation)

c. SampleID.: X-SS12-41884 -3"-6"

Where: X - site initials (e.g., XYZ Site)

SS - Surface Soil
12 - Sampling Location
41884 - Date
3"-6" - Depth of Sample

d. Analysis Required: (e.g., METALS)

e. Preservative: (e.g., ICED)
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f. Collection time: (e.g., 1415)
g. Collection date: (e.g., 4-18-84)
h. Initials of collector: (e.g., FWI)

After the samples have been collected, the sampling location will be marked with wooden stakes
colored with highly visible spray paint in order to identify the sample location for surveying
purposes.

Wrap the sample containers in a resealable plastic bag, place them into a shipping container, cool
with ice packs and complete the chain-of-custody form. Pad the samples with bubble wrap
and/or vermiculite packing as necessary.

2.2 Duplicate Surface Soil Collection
The following procedures should be used for collecting duplicate surface soil samples:

1. For quality control purposes, each duplicate sample will be submitted to the Iaboratory as a.
“blind” duplicate sample, in that a non-existing sampling point will be assigned in labeling
the duplicate. All labeling procedures used for surface soil sampling will be employed.
Since the duplicate is collected simultaneously to the actual sample, a “blind” sample time,
within one hour of the actual time, will also be assigned. The actual source and collection
time of the duplicate sample will be recorded in the field book.

2. Each duplicate sample will be collected simultaneously with the actual sample. At the
coincident step in the sampling procedures that the VOC containers are filled and sealed, the
duplicate sample VOC contatners will also be filled and sealed. Following the order of
collection specified for each set of containers (VOCs, SVOC:s, unfiltered inorganic
compounds, and filtered inorganic compounds), the duplicate sample containers will be filled
simultaneously with each parameter.

3. All collection and preservation procedures outlined for surficial soil sampling will be
followed for each duplicate sample.

L99-375.002



Signed:

n

oject: No.: Date/l :
TRC Pro) Project No ‘ime Sheet__ of
Contractor Personnel: Alllance P nel:
Sample Log Sheet & ersonne
Sketch of Sample Location i
Sample No.:
.Depthnnterva! Sampled: I
Sample Type: Grab, Compaosite or Both
{circle)
Media: Surface Soll Sediment
(circle) Subsurface Soil Surface Water
Other Ground Water
Field Screening Information; Observations:
Type of Meter:
Other Fleld Measurements:
|
| @
_ DECONTAMINATION PROCEDURE:
SAMPLE COLLECTION EQUIPMENT: DECON.FLUID USED DESCRIPTION:
— Tap water | -
Hand Auger Trowel Alconox -
Core Sampler Shelby Tube j Tap water -
Spatula/Spoon Dredge Sampler | | HNO3 (10r10%) L
Bowl {stainless) Kemmerer - Laelt,l-:: :‘ ol" =1 .
Split-spoon {2" or 37) Extended Arm - Hexane | .
= A J
OTHER: - Bailer —J Acetone = T
' Backhoe _ Alr Dry -
Van Dorn Bottle L Df Water -
Air Dry
None
Filtered Preservation Volume Time of CLP cLp
ANALYTICAL PARAMETERS | (oyrjq) Method Required_| _Collection_| _ Sample Cased
[] tet votatites YES NO
[] BNA Extractables YES NO
' U PCBs/Pesticides YES - NO
[] AL metais YES No
[ ] cyanide YES NO
D YES NoO
Moz Rev: 8 July 1591
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TRC STANDARD OPERATING PROCEDURE NO. 003
SURFACE WATER AND SEDIMENT SAMPLING

1.0 INTRODUCTION

This Standard Operating Procedure (SOP) was prepared to direct TRC personnel in the logistics,
collection techniques, and documentation requirements for collecting surface water and sediment
samples. The SOP conforms with "A Compendium of Superfund Field Operations Methods
(EPA/540/P-87/001)," and other pertinent technical publications.

1.1 Objective

The objective of surface water and sediment sampling is to obtain a representative sample of
these media for laboratory analysis of contaminants of concern at a given site. This objective
requires that the sample be both free of unsuitable material and be of sufficient quantity and
quality for analysis by the selected analytical method.

1.2 Equipment
The following equipment is needed for surface water and sediment sampling:

Surface Water Sampling

® Boots, waders, latex gloves, chemical resistant gloves, appropriate level of personal
protection,

e Sample containers (40 milliliter VOA vials, 1 liter amber glass jars and 1 liter plastic
bottles).

Wooden stakes and highly visible spray paint.

Kemmerer bottle, Van Doru bottle or sterile sampler (if required). The sampler
employed will be manufactured of stainless steel, Teflon, or glass.

Waterproof field logbook and/or TRC Sample Log Form.
Sample bottle, labels (TRC or EPA, as necessary).
Chain-of-custody forms (TRC or EPA, as necessary).
Boat (if needed).

Sediment Sampling

® Boots, waders, latex gloves, chemical resistant gloves, appropriate level of personal
protection.
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® Dedicated stainless steel spoons (2 tablespoon size), hand auger, or ponar dredge (for
river/stream sediments).

Indelible markers

Digital scale (accurate to +/- 0.1 grams)
Disposable sampling syringe

Encore sampling containers (if conditions allow)
Stainless-steel mixing bowl

Stainless-steel spatulas or spoons.

Dedicated Teflon spoons (if required).

Sample containers; one (1) liter glass jar with a Teflon lined cap or two (2) 8 oz.

Glass jars with Teflon lined caps (per sample). Samples to be analyzed|for VOCs will
be collected by the USEPA 5035 method using the following glassware: (a) “high
level” analysis — one (1) 40 m]l VOA vial pre-preserved with 15 ml of m«:lhanol or

(b) “low level” analysis 15 ml of methanol and two (2) 40 ml VOA VIals pre-

preserved with 5 ml of sodium bisulfate. All samples submitted for VOC analysis

will include on small (40 mi to 4 0z) container, in order to allow the laboratory to
record the moisture/dry-weight characteristics. Should conditions allow, VOC

samples may be collected with Encore samplers, rather than methanol — preserved
glassware.

® Samples collected for VOC analysis with the use of Encore samplers will be
containerized as follows: a. for high level VOC analysis, one 25-gram Encore sampler
will be provided to the laboratory; and, two 5-gram Encore samplers will be provided
to the laboratory. Samples will be collected directly into the Encorz samplers, capped
and sealed, and delivered to the laboratory within 7 day of collection.

Wooden stakes and highly visible spray paint.
Waterproof field logbook and/or TRC Sample Log Form.
Sample bottle labels (TRC or EPA, as necessary).
Chain-of-custody forms (TRC or EPA as necessary).

2.0 PROCEDURES
2.1 Order of Samples

If both stream sediment and water samples are to be collected concurrently, the water samples
should be taken first in order to avoid introducing sediment into the water column from sediment
collection activities.

In flowing streams or runoff channels, samples should be collected first from the furthest point
downstream. The remaining samples will be taken while proceeding upstrearn.
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2.2 Surface Water Sampling Procedure

The person collecting the samples in most cases will bave to enter the water body. For flowing
streams this will necessitate the donning of boots or waders, and wearing of latex inner gloves
and chemical resistant outer gloves. All samples in flowing water bodies will be taken facing
upstream. Samples taken from small lakes or ponds should be taken from a boat using a
Kemmerer or Van Dorn bottle. Samples taken from standing puddles, pools, and drainage
ditches should be taken without disturbing the sediments. This may be accomplished by the use
of a remote sampler, e.g., a sample bottle held on a long pole with a gimballed yoke.

‘The sampling procedure for surface water is as follows.

1. Prior to collecting any water samples, place a waterproof sample label on each
container following this system:

a. TRC Project No.: _____(e.g., 2850-N61-22)
. b. Project Name: ______ (e.g., XYZ Corporation)
c. Sample ID X-SW-10 41884
Where X-site initials (e.g., XYZ Site)

SW-surface water
10-sampling location

41184-date
d. Analysis required: ____{e.g., TOC)
e. Preservative: (e.g., ICED pH<2 H,;S0;)
f. Collection Time:____ (e.g., 0930)
g. Collection date: ____(e.g., 4-11-84)
h. Initials of collector______ (e.g., GLD)

Fill in the information with a waterproof ink pen before sample collection. This
. will prevent difficulty in filling out a wet label.

2. Determine the amount of preservative required for each type of sample, prior to
collection of samples at a given location. Collect an aliquot of sample in the
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appropriate container, and slowly add preservative until the pH as indica
paper, is at the specified level. Place the same amount of preservative in
sample containers.

Face upstream; wearing gloves, take clean, wide-mouth container and su

Take the filled jar and fill pre-preserved volatile organic vials before fill
containers. Slightly over-fill the vial and screw on the cap. Then tum t

ted by pH
the remaining

bmerge it.

ng any other
e vial upside

down and tap lightly to check for air bubbles. Air bubbles of any size should not be

present as they can introduce significant error in the analysis of the samp
bubbles are present, empty the vial and repeat the process.

je. If any air

Using the same wide-mouth container as a scoop, continue to fill the remaining

pre-preserved sample bottles. Where samples are to be submitted for dissolved metals

and/or cyanide, and field filtration is required, 500 ml of water collected

from the

sampling point will be filtered in the field using a portable pump and ste'xi]c, dedicated
filtration devices. The filtered sample will be preserved subsequent to the filtration.

Gently mix all samples and check for proper preservation with indicator
paper).

The temperature, pH, dissolved oxygen, oxidation reduction potential an

paper (i.e., pH

d conductivity

of the sampled water should be determined immediately after sample collection.
Where possible, field measurements of these parameters will be measured in-site,

) |
rather than from a sample container. These measurements should ot be

taken from

any sample bottles being sent to the analytical laboratory for chemical analysis.

Wrap the sample containers in a resealable plastic bag, place them into 2

shipping

container, cool with ice packs and complete the chain-of-custody form. Pad the

samples with bubble wrap and vermiculite packing as necessary.

Detail in the field logbook the sample location, ID, and time. Complete
Sample Log Sheet (attached) with the following:

Sample identification number

Location of the sample (sketch of the sample point)
Time and date sample was taken

¢ Personnel performing the task

e Visual or sensory description of the sample (color, odor, turbidity, etc.)

¢ Weather conditions during sampling
¢ Runoff conditions

the TRC
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e Other pertinent observations

10. Place a spray painted wooden stake at the edge of the stream or near the sample point
with the sample number on it. The stake will be located by survey for inclusion on a
site map.

11. Field investigation requiring more than one sampling event should include the use of a
Master Sample Log and a Field Chemistry Logbook. At the end of each day, all
samples shall be recorded in the Master Logbook Calibration of field instruments and
field chemistry measurements such as pH shall be recorded in the field chemistry
logbook.

2.3  Sediment Sampling Procedure
The following procedure will be followed for sediment sampling.

1. Select a sample location that is representative of sediment depositional areas. This
. might mean a sandbar in the middle of a stream, the inside corner of a stream bed in a
meander, or a deep pool where water velocities are reduced.

2. Place a waterproof sample label on the glass container which specifies the following:

TRC Project No.
Project Name

Sample ID

Analysis Required
Preservative
Collection Time
Collection Date
Initials of the collector

Record the information with a waterproof ink pen prior to collecting the sample.

3. For VOC analysis prior to collecting the sample, USEPA method 5035
specific volumes of preservative (methanol and sodium bisulfate) will be
added to sterilized 40 ml containers. Each pre-preserved container will
then be weighed prior to sample collection, and the container/preservative
weight will be recorded on the chain of custody. A digital scale capable of

. +/- 0.1 gram(s) accuracy will be used to weight the sample containers.

4. Use either a pre-cleaned dedicated stainless steel spoon or Teflon coated
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spoon (that will fit inside the sample jar), to collect the sample except for
samples for VOC analysis which will be collected using an open barrel,
disposable syringe.

5. All samples should be taken within the top 6 inches of the stream bed.
Remove any vegetation debris (leaves, roots, bark) along with any large
stones from the sample so that only the finer soil material is collected.
Samples should be obtained vsing the appropriate sampling device lauger,
core barrel, shovel or ponar dredge

6. Excess liquids collected aJong with the sediment sample will be allowed to
decant from the (auger or dredge) sampler prior to sample containerization.

7. Sediment samples for VOC analysis shall be collected directly from the
dredge/auger sampling device using an open barrel, disposable syringe.

8. The syringe will be filled with undisturbed soil of the following volumes: 5
grams of soil for low-level analysis (added to the 5 ml of sodium bisulfate); .
and/or 15 grams of soil for high level analysis (added to the 15 ml of
methanol).

9. The end of the syringe barrel will be covered.

10. For high level VOC analysis, the soil will be extruded from the syringe into
a preserved VOA vial, containing “purge and trap™ grade methanol (15 ml).

11. For low level VOC analysis, the soil will be extruded from the syringe into
a preserved VOA vial, containing sodium bisulfate (5 ml), a stir bar, and
distilled water.

12. Any particles or grains present on the container rim or cap will be removed
to ensure an adequate vial seal. The VOA vial will be capped quickly and
labeled with Sample identification numbers, date and time of collection.
The container/preservative/sample will then be weighed and that post-
collection weight will also be recorded on the chain of custody The
objective sample weights (5 g for low-leve] analysis, and 15 gr to high level
analysis) will be achieved (+/- 10%) with the use of the dlgltlal scale.
Should insufficient sample volume be added to the preserved container, a
stainless-steel spatula will be used to add a small portion of s'.amp}e until
the target weight is achieved (or exceeded within 10%).
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13. In the event that a field screening technique (instrument reading, visual
staining of the soil, or olfactory observation) indicates the presence of
VOCs or hydrocarbons, note the observations or instrument readings in the
field logs.

14. Once the VOC fraction has been acquired, obtain sample material for the
other parameters to be analyzed.

e Detail in the field logbook the sample location, ID, and time.
Complete the TRC Sample Log Sheet (attached) with the following:
Sample identification number

Location of the sample (sketch of the sample point)

Time and date sample was taken

Personnel performing the task

Visual or sensory description of the sample

Brief sediment description (color, texture, appearance)
Weather conditions during sampling

Run off conditions

Other pertinent observations

15. Place a wooden stake at the edge of the stream or near the sample point
with the sample number on it. This stake will be Jocated by survey for
inclusion on a site map.

In the event that a duplicate or split sample is required, a composited sediment sample will be
collected. Compositing will be performed by collecting enough sample for two containers and
then placing the sample into a precleaned stainless steel basin and mixing it thoroughly with a
stainless steel spoon. After mixing the sample, it should be equally divided between sample
containers. Note that samples for VOCs will not be composited, but will be composed of
separate samples collected immediately adjacent to each other.

2.3  Duplicate Surface Water and Sediment Sampling

The following procedures should be used for collecting duplicate surface water and sediment
samples:

1. For quality control purposes, each duplicate sample will be submitted to the laboratory as a
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“blind” duplicate sample, in that a non-existing sampling point will be assigred in labeling the
duplicate. All labeling procedures used for surface water and sediment sampling will be
employed and all parameters measured will also be recorded. Since the duplicate is collected
simultaneously to the actual sample, a “blind” sample time, within one hour of the actual time,
will also be assigned. The actual source and collection time of the duplicate sample will be
recorded in the field book.

. Each duplicate sample will be collected simultaneously with the actual sample. At the
coincident step in the sampling procedures that the VOC containers are filled and|sealed, the
duplicate sample VOC containers will also be filled and sealed. Following the order of
collection specified for each set of containers (VOCs, SVQOCs, unfiltered inorgani‘c compounds,
and filtered inorganic compounds), the duplicate sample containers will be filled alzimu]taneously
with each parameter.

. All collection and preservation procedures outlined surface water and sediment sampling will be
followed for each duplicate sample.
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Project: Project No.: Date/Time:
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Contractor Personnel: TRC Personnet:
. Sample Log Sheet
Sketch of Sample Location
Sample No.:
Depth/interval Sampled:
Sample Type: Grab, Composite or Both
(circle)
M?dia: Surface Soil Sediment
(circle) Subsurface Soil Surface Water
Other Ground Water
Field Screening Information: Observations:
Type of Meter:
Other Field Measurements:
. DECONTAMINATION PROCEDURE:
SAMPLE COLLECTION EQUIPMENT: DECON.FLUID USED DESCRIPTION:
Tap water :
Hand Auger Trowel :] Alconox —
Core Sampler Sheiby Tube - Tap water -
Spatula/Spoon Dredge Sampler || HNO3 {1 or10%) t
Bowl (stainless) Kemmerer Tap Water
. | Methanol |
Split-spoon (2" or 37) Extended Arm - Hexane | |
} Bailer Acetone
OTHER:
Backhoe ] Alr Dry ’:‘
Van Dorn Bottle L__i DI Water =
Alr Dry ’_
None L
Filtered Preservation Volume Time of CLP CLP
ANALYTICAL PARAMETERS {circle) Method Required Collection Sample Case#
D TCL Volatiles YES NO
‘ D BNA Extractables YES NO
D PCBs/Pesticides YES NO
[] TAL Metats YES NO
. D Cyanide YES NO
] YES NO |
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TRC STANDARD OPERATING PROCEDURE NO. 004
EQUIPMENT DECONTAMINATION PROCEDURES

1.0 INTRODUCTION

This Standard Operating Procedure (SOP) was prepared to direct TRC personnel in the methods
for decontamination of field equipment used in hazardous waste investigations. The SOP
conforms to "A Compendium of Superfund Field Operations Methods (EPA/540/P-87/001)," and
other pertinent technical publications.

1.1 Objective

The objective of equipment decontamination is to remove potential contaminants from a sampling
device or item of field equipment prior to and between collection of samples for laboratory
analysis and limit personnel exposure to residual contamination that may be present on used field
equipment.

1.2 Equipment

The following equipment may be utilized when decontaminating equipment. Site-specific
conditions may warrant the use or deletion of items from this list.

Alconox, liquinox or other non-phosphate concentrated laboratory grade soap;
Deionized Water;

Pump Sprayer,;

1-Pint Squeeze bottle filled with pesticide-grade hexane;

1-Pint Squeeze bottle filled with pesticide-grade methanol,

1-Pint Squeeze bottle filled with ten (10) percent nitric acid;

1-Pint Squeeze bottle filled with one (1) percent nitric acid;

Five large plastic wash basins (24 inches by 30 inches by 6 inches deep);
Two coarse scrub brushes;

Small wire brush;

Aluminum foil;

Polyethylene sheeting;

Two large capacity barrels;

All necessary personal protective equipment (gloves, eyewear, tyveks);
Extra quantities of above listed liquids; and
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® 4 inch Schd 40 PVC pipe 4 feet in length with an end cap for decowing Pump and associated
tubing (if needed).

2.0 PROCEDURES
2.1 General

The following procedures should be used for decontaminating field equipment. Procedures will
vary with equipment used and potential contaminants present at the site.

2.2 Procedure for Soil Sampling Equipment

Soil sampling equipment, such as split spoon samplers, shovels, augers, trowels, spoons, and
spatulas will be cleaned using the following procedure.

1. Lay out sufficient polyethylene sheeting on the ground or floor to allow placement of the
five plastic wash basins and an air drying area. Place wash basins on the polyethylene
sheeting.

2. Fill the first wash basin with potable tap water. Add sufficient soap powder or solution

to cause suds to form in the basin. Do not use an excessive amount of the soap or
rinsing the soap residue off the equipment will be difficult.

3. Using a clean coarse scrub brush, wash the sampling equipment in the soap solution in
the first basin, removing all dirt. Allow excess soap to drain off the equlpment when
finished.

4. Rinse the equipment with tap water in the second basin, using a coarse scrub brush or

pressure sprayer to aid in the rinse, if necessary.

5. If the equipment is being used to sample for metals, rinse the equipment with nitric acid
in the third basin. A 10 percent solution is used on stainless steel equtpmet"lt A one
percent solution is used on all other equipment. If no metals sampling is bemg
performed, this step may be omitted.

6. Spray down the equipment in the third basin, using deionized water.
7. Spray down the equipment in the fourth basin, using pesticide-grade methanol, if

sampling for organic compounds is to be performed. If oily, a two-step process using
methanol, followed by hexane should be used to remove both water soluble and non-
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soluble compounds. If no samples for organic compounds are being collected, this step
may be omitted.

Allow the equipment to completely air dry on clean polyethylene sheeting.

Rinse the equipment in the fifth basin, using deionized water.

Allow the equipment to completely air dry on clean polyethylene sheeting.

Reassemble equipment, if necessary, and wrap completely in clean, unused aluminum
foil, shiny side out for transport. Re-use of equipment on the same day without
wrapping in foil is acceptable.

Allow spent cleaning solutions in the trays to evaporate into the air. If evaporation is not
possible, all spent cleaning solutions shall be drummed for disposal along with any other
contaminated fluids generated during the field investigation.

Record the decontamination procedure in the field logbook or on appropniate field form.
If step 8, rinsing with organic solvents, was performed, check the equipment for the
presence of residual solvents with a photoionization or flame ionization detector prior to

use. If a detection occurs, disassemble the equipment and allow to air dry untit no
readings are observed, then re-rerinse with deionized water.

Note that if temperature or humidity conditions preclude air drying equipment, sufficient spares
should be available so that no item of sampling equipment need be used more than once.

Alternatively, the inability to air dry equipment completely prior to reuse should be noted in the
field logbook. In this case, additional rinses with deionized water should be used and recorded.

2.3

Procedure for Ground Water Sampling Equipment

Ground water sampling equipment, such as bailers and stainless steel cord will be cleaned using
the following procedure.

1.

Lay out sufficient polyethylene sheeting on the ground or floor to allow placement of the
five plastic wash basins and room for air drying and place wash basins on the sheeting.

Fill the first wash basin with potable tap water. Add sufficient soap powder or solution
to cause suds to form in the basin. Do not use an excessive amount of soap or rinsing
the soap residue off the equipment will be difficult.
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Wash the sampling equipment in the soap solution in the first basin, removiag all

residues. Allow excess soap to drain off the equipment when finished.

Rinse the equipment with tap water in the second basin.
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If the equipment is being used to sample for metals, rinse the equipment witlh nitric acid
in the third basin. A 10 percent solution is used on stainless steel equipment. A one
percent solution is used on all other equipment. If no metals sampling is being

performed, this step may be omitted.

Spray down the equipment in the third basin, using deionized water.

Spray down the equipment in the fourth basin, using pesticide-grade methanol, if
sampling for organic compounds is to be performed. If oily, a two-step process using
methanol, followed by hexane should be used to remove both water soluble and non-
soluble compounds. If no organic compounds sampling is being perfcrmed, this step

may be omitted.

Allow the equipment to completely air dry on clean polyethylene sheeting.
Rinse the equipment in the fifth basin, using deionized water.

Allow the equipment to completely air dry on clean polyethylene sheeting.
Reassemble equipment, if necessary, and wrap completely in clean, urused

foil, shiny side out for transport. Re-use of equipment on the same day wit
wrapping in foil is acceptable.

aluminum
thout

Allow spent cleaning solutions in the trays to evaporate into the air. If evaporation is not
possible, all spent cleaning solutions shall be drummed for disposal along with any other

contaminated fluids generated during the field investigation.

Record the decontamination procedure m the field logbook or approprate

field form.

If step 8, rinsing with organic solvents, was performed, check the equipme'nt for the
presence of residual solvents with a photoionization or flame ionization detector prior to

use. If a detection occurs, disassemble the equipment and allow to air dry
readings are observed. Re-rinse with deionized water.

unttl no

cient spares

should be available so that no item of sampling equipment need be used more than cnce.
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Alternatively, the inability to air dry equipment completely prior to reuse should be noted in the -
field log. In this case, additional rinses with deionized water should be used and recorded.

2.4 Procedure for Oversized Equipment

Outsized equipment, such as submersible pumps, will be cleaned using the following procedure.

1. Fill two clean barrels with tap water.
2. Add sufficient concentrated soap to one barrel to form a thin layer of soap suds.
3. Immerse the pump in the soap containing barrel and start pump. Circulate the soap

solution through the pump and feed discharge into a waste disposal drum or into the
municipal sewage disposal system.

4, Immerse the pump in the barrel filled with clean tap water and start pump. Circulate the
water through the pump and feed discharge into a waste disposal drum. Run the pump

until no soap residue s visible in the discharge.

5. Deionized water should then be run through the pump and used to rinse all submersible
parts and hoses.

6. Record the decontamination procedure in the field logbook or appropriate field form,
2,5 Procedure for Measuring Equipment

Measuring equipment, such as pressure transducers or water level indicators, will be cleaned using
the following procedure.

1. Fill two clean basins with tap water.
2, Add sufficient concentrated soap to one basin to form a thin layer of soap suds.
3. Immerse the device in the soap containing basin and gently agitate. Scrub device if it is

soiled. Do not submerse any electrical connectors or take up reels, only that portion of
the device in contact with potentially contaminated water.

4, Immerse the device in the basin containing the rinse water and gently agitate. Do not

submerse any electrical connectors or take up reels, only that portion of the device in
contact with contaminated water.
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6. Spray ninse equipment with deionized water.

7.  Allow the equipment to air dry.

8  Record the decontamination procedure in the field logbook or appropriate fiedd form.
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TRC STANDARD OPERATING PROCEDURE NO. 005
SOIL DESCRIPTION PROCEDURE

1.0 INTRODUCTION

This Standard Operating Procedure (SOP) was prepared to direct TRC personnel in the method
for describing soil samples in test pits, soil borings, and soil grab samples. The SOP conforms to
“A Compendium of Superfund Field Operations Methods (EPA/540/P-87/001),” and other
pertinent technical publications.

1.1 Objective

The objective of soil sample description is to provide geological information useful for the
purpose of hydrogeological or geotechnical evaluation of a site. This objective requires a soil
description method that is based upon widely accepted geological criteria.

1.2 Equipment
The following equipment may be necessary during soil description activities:

Sand grading chart

Field logbook

Folding Ruler or Yard Stick

Portable table

Polyethylene sheeting

Hand lens

Deionized water in squeeze bottle
Required personal protective equipment (gloves, boot, eye wear, hard hat, etc.)
Air monitoring equipment (as required)
Duct tape

Boring logs (if applicable)

L] L ] L] [ ] » [ ] *

2.0 PROCEDURES
2.1 General

The general description of a soil sample should be in the following order:
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Color

Density

Moisture content

Geologic modifiers or classifications
Major constituent - capitalized
Minor Constituent

Geologic description (in parentheses)

A ol M

Example: Tan, loose wet stratified medium SAND, little fine sand, trace coarse sand, trace
silt (glacial outwash)

When logging a soil sample collected from a split spoon when more than one soil material is
present in the split spoon, describe each one separately, using an additional line(s) on the boring
log form. Start the description from the top of the split spoon, and log each change in
stratigraphy in sequence to the bottom of the spoon. Provide an interval or length (i.e.,0-5 ft.2) at
the beginning of each separate sequence description, followed by a colon. Draw a line below the
bottom of the complete sample description.

2.2 Color

The main color value should be stated, along with an appropriate modifier. For example

light brown
dark brown
reddish brown
brown

The presence of mottling should be included in the description, where present. For example:

L Gray, slightly mottled, dense, damp, poorly sorted angular fine tomedium
SAND, some silt, trace angular coarse sand, trace clay (lodgement glacial till).

2.3 Density

In borings, density should be based on the sum of the middle two 6-inch blow counts of a two
foot split spoon or the last two 6-inch blow counts of an 18-inch split spoon. Professional
judgement should be used when applymg the density modifier. If high blow COUT)L: are due to the
presence of a cobble, boulder or large piece of gravel that impedes forward progre. s of the split
spoon, density should based upon the character of the material in the split spoon, i any, or
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omitted from the description. A notation should be made in the sample description when this

situation occurs. Appropriate modifiers are described in the following table.

Granular Soils Cohesive Soils
Blows/ft Density Blows/ft Density
0-4 very loose <2 very soft
4-10 loose 2-4 soft
1030 | medium dense | 4-8 medium stiff
30-50 dense 8-15 stiff
>50 very dense 15-30 very stiff

| >30 hard

In test pits, density is subjective and should be based upon the ease of excavation. The above
adjectives for granular and cohesive soils should be used in the description.

24 Moisture content

Moisture content should be described using the following modifiers:
L Dry - no moisture.
. Moist - very slight moisture content, no visible water droplets.
o Wet - saturated.

2.5 Geologic Modifiers

Sedimentological descriptions aid in the geologic classification of a soil material. Appropriate
modifiers include:

. Stratification - the presence of altemating layers of non-cohesive materials of different
grain sizes.
. Lamination or varves - the presence of alternating very thin layers of fine materials,

such as silt and clay.
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® Sorting - A geological term used to describe how close in size the grains in a sample are
to each other. For example, a well sorted sample contains grains of similar size; a
poorly sorted sample contains grains of many sizes.

® Grading - An engineering term used to describe the range in grain sizes present in a
sample. For example, a narrowly graded sample contains grains of similar size; a
widely graded sample contains grains of different sizes.

] Angularity or rounding - Geological terms that are used to describe the general
appearance of visible grains in the soil sample. Useful in determining the I'on'gin and
depositional environment of a material. Water transported materials may be rounded.
Glacial tills will be more angular.

2.6 Grain-size scales
Grain size classification should be based on an accepted classification system such as, the

Unified System. The predominate grain size should be listed in the soil description in all capital
letters. .

Boulder > 300 mm
Cobble: 75 - 300 mm,
C. Gravel: 19 -75 mm,
F. Gravel: 4.75 - 19 mm,

C. Sand: 2.0-4.75 mm,
M. Sand: 0.425 - 2.0 mm,
F. Sand: 0.075 - 0.425 mm
Silt: 0.002 - 0.075 mm
Clay: <0.002 mm

2.7 Proportions

For geologic description, proportions of grain sizes will be based upon the following
nomenclature:

L Trace: 0-10%

® Little: 10-20%

* Some: 20-35%
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® And: 35-50%

The major soil sample constituent is always capitalized and listed first.

Minor constituents also include ancillary materials such as mica flakes, dark minerals, or
naturally occurring organic matter, such as humus, peat, or other vegetative material.
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