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SECTION 1

1.0 INTRODUCTION

Foster Wheeler Environmental Corporation (Foster Wheeler) and Harding Lawson Associates
(HLA) have been contracted through the U.S. Army Corps of Engineers - New England District
(USACE) to complete a Non-time Critical Removal Action (NCRA) for chromium and volatile
organic compound (VOC) groundwater contamination (Operable Unit [OU] 2) at the Stratford
Army Engine Plant (SAEP) under Task Order No. 020 of Contract No. DACW33-94-D-0002.
The objectives of this Task Order are to 1) complete additional field activities necessary to provide
fiarther characterization of subsurface conditions at SAEP, 2) summarize the results of previous
field activities in a report, 3) conduct bench-scale testing to determine the effectiveness of particular
in-situ technologies at reducing contamination in groundwater at the site, and 4) document the
decision process for selection of a removal action for OU 2 in an Engineering Evaluation/Cosf
Analysis (EE/CA.). A pilot-scale test of an in-situ groundwater treatment technology is also planned
during this time period; however, a separate plan will be developed for the pilot-scale test after
bench-scale testing is completed.

1.1 Project Introduction

SAEP is located on approximately 124 acres in Stratford, Connecticut, on the Stratford Point
peninsula in the soutiieast comer of Fairfield County (Figure 1) (see Attachment). About 76 acres
of the land are improved and 48 acres are riparian (water) rights (see Figure 1).

SAEP was formerly a government-owned, contractor-operated facility. The land and buildings are
owned by the U.S. Army, and former plant equipment (removed in early 1998) was owned by both
the U.S. Army and it's contractor AlliedSignal Engines. The U.S. Army-owned land, buildings, and
equipment were formerly provided to AlliedSignal under a facilities contract for executing
government contracts, including the manufacture and testing of turbine engines for the U.S Army.
The SAEP property consists of 49 buildings, paved roadways and grounds, and five paved parking
lots (Figure 2).

Responsibility for the jurisdiction, control, and accountability of SAEP was transferred from the
U.S. Army Aviation and Troop command to the U.S. Army Tank-Automotive and Armament
Command (TACOM) in September 1995. In October 1995, SAEP was placed on the Base Closure
and Realignment (BRAC) list, known as BRAC 95. Pursuant to the Defense Base Closure and
Realignment Act of 1990, the BRAC Environmental Restoration Program mandates that
environmental contamination on BRAC properties be investigated and remediated, as necessary,
pnor to disposal and reuse. In August 1998, SAEP was transitioned fi-om an active production
facility to caretaker status.

1.2 AUTHORITY

For BRAC 95 facilities, the Environmental Restoration Program begins with an Environmental
Baseline Survey (EBS) to descnbe the environmental condition of the property. ABB
Environmental Services (subsequently HLA) published the Final EBS in December 1996. A
Remedial Investigation (RI) is currently being conducted by URS Gremer-Woodward Clyde
Federal Services (URSGWCFS) under a contract to the USAGE to characterize the type and
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SECTION 1

extent of contamination at SAEP and evaluate potential risks to human health and the
environment.

In June 1998, chromium contamination was identified in subsurface soil beneath the concrete
floor of the former Chromium Plating Facility in Building B-2. SAEP contracted HLA, through
a subcontract to AlliedSignal, to perform additional site characterization to develop a removal
action recommendation for the site. HLA's sampling indicated concentrations of hexavalent
chromium in soil and groundwater beneath the former Chromium Plating Facility that exceeded
Connecticut Department of Environmental Protection (CTDEP) Remediation Standard
Regulation (RSR) criteria. HLAs sampling also identified high concentrations of chromium in
dust samples within the building. Based on the concentrations of total chromium in the dust
samples, a Time-Critical Removal Action Memorandum was written, proposing decontamination
of the former Chromium Plating Facility and further investigation of site soil and groundwater
followed by in-situ hexavalent chromium reduction of soil.

The facility decontamination was completed in December 1998. Decontamination procedures
included sweeping, the removal of debris and dust from the concrete floor, and pressurized steam
washing of the ceiling, overhead beams, walls, and floor. Wipe sampling conducted following
the decontamination procedures indicated that relatively high concentrations of hexavalent
chromium were still present on the floor and in limited areas on overhead beams and walls.

Further soil and groundwater investigations revealed concentrations of hexavalent chromium in
groundwater at 100 times previously detected levels (concentrations of up to 950 milligrams per
liter [mg/L]), and in an area much larger than expected (Figure 3). In addition, high
concentrations of VOCs were unexpectedly detected during the groundwater chromium
investigations (concentrations above 100 mg/L). Investigations conducted through May 1999,
indicated significant concentrations of VOCs emanating from Several potential source areas
around SAEP facility (Figure 4). As a result of these investigations, a NCRA was recommended
by the U.S. Army for groundwater hot-spots at SAEP (OU 2).

1.3 Purpose and Scope of Work Plan

Data from HLA's groundwater and soil investigations from August 1998 through March 1999
were evaluated and summanzed in the Draft Data Package for the Chromium Plating Facility
Investigation (HLA, 1999). In order to provide a removal action recommendation for OU 2,
additional data is required to more fully charactenze and evaluate groundwater contamination at
identified VOC source area hot spots. Using this data, an EE/CA can be wntten presenting the
recommended OU 2 removal action alternative.

The purpose of this Work Plan is to describe the activities proposed for completion under the OU
2 NCRA. Because a detailed Work Plan has been completed for SAEP by URSGWCFS in
support of RI activities, this Work Plan will reference applicable sections of that Work Plan
(URSGWCFS, 1998) rather than duplicate that information, when appropnate.

1.4 Organization of Work Plan

This Work Plan consists of eight sections, attachments, and appendices. Section 1 contains an
introduction to the SAEP site and the purpose and scope of the Work Plan; Section 2 provides
information on the history of SAEP; Section 3 summanzes previous investigations completed at

rn
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SECTION 1

the site; Section 4 outlines the project objectives; Section 5 lists the data gaps identified dunng
data review, and the subsequent data quality objectives that have been developed; Section 6
details the work approach for the OU 2 NCRA; Section 7 introduces the OU 2 Waste
Management Plan; and Section 8 outlines the management structure for the NCRA.

Attachment A contains figures referenced in this Work Plan and Attachment B contains a copy of
Section 2.0 of the URSGWC RI Work Plan. Attachment C contains the CTDEP RSR critena and

Attachment D contains the Work Scope Outline/Cost Estimate Assumptions for the 0U2 NCRA.
Appendix A is the Sampling and Analysis Plan (SAP), Appendix B is the Quality Assurance
Project Plan (QAPjP), and Appendix C is the Site Safety and Health Plan (SSHP).
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SECTION 2

2.0 SITE DESCRIPTION AND fflSTORY

Section Two of the URSGWCFS RI Work Plan (URSGWCFS, 1998) provides a description of
SAEP, including a land use assessment, a physical setting description, an ecological setting
description, and a site history. Attachment 2 of this Work Plan contains a copy of Section Two
of the URSGWCFS RI Work Plan.

1  !
I  !
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SECTION 3

3.0 PREVIOUS INVESTIGATIONS
^  /

Several previous investigations have been completed at SAEP, including:

•  Preliminary Assessment Screening
•  Resource Conservation and Recovery Act (RCRA) Facility Assessment
•  Phase I Investigation
•  Phase n Livestigation

•  Environmental Baseline Survey

•  Remedial Investigation
•  Chromium Plating Facility Investigations
•  VOC Groundwater Investigations

The first five investigations are summarized in Section Three of the URSGWCFS RI Work Plan
(URSGWCFS, 1998). Brief summaries of the three remaining investigations are presented in the
following subsections.

3.1 Remedial Investigation

The RI, currently being conducted by URSGWCFS, has consisted of site-wide sediment and
surface water sampling and analysis (from the tidal flats of the Housatonic River), subsurface
soil and groundwater sampling and analysis, and monitoring well installation and sampling.
These activities were designed to determine the type and extent of contamination in these media
at SAEP. These field investigations were initiated m November 1998 and are anticipated to be
complete m late summer 1999. Following completion of the RI, human health and ecological
risk assessments will be performed to determine the risks posed to human and ecological
receptors from site contamination. The results of the RI will be presented in an RI Report
scheduled to be issued as a Draft in the fall of 1999.

3.2 Chromium Plating Facility Investigations

In June 1998, SAEP hired AJS Environmental Services, Inc. (AJS), through a subcontract to
AlliedSignal, to perform soil sampling beneath the floor of the Chromium Plating Facility. AJS
collected over 60 subsurface soil samples from 30 borings, and analyzed the samples for total
chromium. Analytical results indicated total chromium concentrations in soil would exceed the
CTDEP RSR for hexavalent chromium (if all the total chromium was the hexavalent species);
however, no chromium speciation was performed as part of this initial sampling event.

As a result of the detected chromium contamination, SAEP contracted HLA, through a
subcontract to AlliedSignal, to perform additional site charactenzation and develop removal
action altematives to address the contamination. On August 20, 1998, HLA collected 12
additional subsurface soil samples and two groundwater samples from six locations beneath the
former Chromium Plating Facility. Sampling results indicated concentrations of total chromium
(analyzed by the Synthetic Precipitate Leaching Procedure [SPLP]) exceeded the CTDEP RSR
Pollutant Mobility Criteria in soil. In addition, hexavalent chromium concentrations m
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groundwater exceeded the CTDEP RSR Surface Water Protection Criteria by two orders of I
magnitude (10.4 mg/L). Figure 5 identifies HLA's previous soil boring locations in the area of
the former Chromium Plating Facility at SAEP.

GeoProbe investigations were initiated in January 1999 to further define the extent of chromium '
contamination in subsurface soil and groundwater in the area arpund the former Chromium
Plating Facility. Figure 5 identifies HLA's previous soil boring locations and Figure 6 identifies i
HLA's hexavalent chromium groundwater sampling locations. The following bullets summarize '
activities conducted during the GeoProbe investigation:

•  Collection of 41 subsurface soil samples from 21 boring locations (0-7 feet below ground i
surface [bgs]).

•  Off-site analysis of these samples for hexavalent chromium, total chromium, cyanide, and i i
pH. Li

•  One sample from each boring was also analyzed off-site for manganese and total chromium
using the SPLP method.

•  Collection of 7 groundwater samples from 7 sampling locations that received on-site analysis
for ferrous iron and off-site analysis for hexavalent chromium, inorganic compounds,
cyanide, sulfate, and alkalinity.

•  Collection of 182 groundwater samples from 32 sampling locations (WP-99-01 through WP-
99-32) that received on-site Hach™ kit testing for hexavalent chromium and ferrous iron.

•  Collection of field readings of pH, temperature, dissolved oxygen, specific conductivity,
turbidity, and oxidation-reduction (REDOX) potential for each sample.

•  Four of these samples were sent off-site for analysis for VOCs and semi-volatile organic
compounds (SVOCs).

•  Collection of 30 groimdwater samples for confirmation analysis at an off-site laboratory for
hexavalent chromium, inorganic compounds, cyanide, sulfate, and alkalinity.

Sampling results from the Chromium Plating Facility investigation indicated hexavalent
chromium concentrations in groundwater as high as 950 mg/L, and detectable chromium at
depths ranging from the groundwater surface to approximately 50 feet bgs. Figure 3 identifies
the location of hexavalent chromium contamination exceeding the CTDEP RSR criteria in
groundwater. In addition, concentrations of VOCs in the four samples sent for off-site analysis
were in exceedance of the CTDEP RSR cntena, with one sample containing tnchloroethylene ,
(TCE) at a concentration above 100 mg/L. Results from the Chromium Plating Facility
Investigation are contained m the Draft Data Package for the Chromium Plating Facility
Investigation submitted to TACOM and AlhedSignal Engines in April 1999 (HLA, 1999).

(

3.3 VOC Groundwater Investigations

Based on the VOC concentrations from the four samples collected and analyzed for VOCs during '
the Chromium Plating Facility Investigations, SAEP directed HLA to begin a VOC groundwater
investigation in March 1999. Once again the GeoProbe equipment was used to collect
groundwater samples from around the SAEP site. Sample locations are identified on Figure 4. j
The GeoProbe VOC groundwater investigation consisted of:

•  Collection of 126 groundwater samples from 40 sampling locations (WP-99-33 through WP- i
99-72) that received on-site analysis for select VOCs using a gas chromatograph (GC). L
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SECTION 3

•  Collection of field readings of pH, temperature, dissolved oxygen, specific conductivity,
turbidity, and REDOX potential for each sample.

•  Split sample collection of 10 groundwater samples for VOC confirmation analysis at an off-
site laboratory.

Results of the GeoProbe VOC investigation indicated concentrations of several VOCs exceeding
CTDEP Surface Water Protection RSR criteria, including TCE, tetrachloroethylene (PCE), 1,1,1-
trichloroethane (1,1,1-TCA), and 1,1-dichlroethylene (1,1-DCE). The Draft Data Package for the
Chromium Plating Facility Investigation contains data results from the GeoProbe VOC
investigation (HLA, 1999).

HLA conducted additional VOC groundwater investigations in April and May 1999 using a cone
penetrometer to access depths not attainable by the GeoProbe equipment. Sample locations are
identified on Figure 4 ) (CP-99-01 through CP 99-18). The cone penetrometer VOC groundwater
investigation consisted of:

•  Eighteen total cone penetrometer explorations were completed for stratigraphic data
acquisition and collection of groundwater samples.

•  A total of 87 groundwater samples fi-om the water table to a maximum depth of 158
feet bgs, were sent to an off-site laboratory for VOC analyses.

•  Stratigraphic logs of 17 explorations were recorded to better define in-situ
subsurface geologic conditions beneath SAEP.

•  Thirty-eight dissipation tests were conducted to obtain estimates of in-situ horizontal
hydraulic conductivity.

Results of the cone penetrometer investigation provided deeper groundwater information and
additional horizontal groundwater charactenzation to supplement the results obtained during the
GeoProbe investigation. Analytical results provided better delineation to the extent of VOC
contamination.
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SECTION 4

4.0 PROJECT OBJECTIVES

This section summarizes the project objectives for the OU 2 NCRA at SAEP. Three general
categories are discussed to address project objectives, including regulatory framework, project
goals, and Applicable or Relevant and Appropriate Requirements (ARARs).

4.1 Regulatory Framework

The NCRA for OU 2 at SAEP is being performed under the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA). In October 1995, SAEP was
placed on the BRAG 95 list. The BRAC Environmental Restoration Program mandates that
environmental contamination on U.S. Army BRAC properties be investigated and remediated, as
necessary, prior to disposal and reuse.

Regulatory oversight is being provided by the CTDEP and the U.S. Environmental Protection
Agency (USEPA). This Work Plan was prepared in accordance with CTDEP, CERCLA, and
BRAC requirements.

4.2 Project Goals

The goal of the OU 2 NCRA is to more fully characterize site conditions and provide a
recommended removal action to address groundwater contamination. Project activities will
address the following goals:

Establish the presence or absence, and the concentration of VOC vapors beneath
SAEP buildings through a soil vapor survey.

Determine the location and elevation of previous sampling locations with an
elevation and location survey.

Establish the presence or absence of dense non-aqueous phase liquid (DNAPL)
contamination at selected locations through field testing.
Determine the hydraulic properties of the aquifer in the vicinity of the former
Chromium Plating Facility with an aquifer-pumping test.
Use the results of the aquifer test and the cone penetrometer statigraphic data, to
estimate the hydraulic properties of the aquifer in selected other areas of the site.

Test the effectiveness of selected in-situ technologies at reducing hexavalent
chromium and VOC contamination in groundwater using bench-scale testing.
Determine through a geophysical seismic survey the features of the bedrock surface
(optional task).

Develop additional information on the extent of VOC groundwater contamination at
the SAEP site through additional sampling, if necessary (optional task).

Document the process used to determine the recommended removal action in an
EE/CA.
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SECTION 4

4.3 Regulatory Compliance Plan (ARARs)

Federal, state, and local laws and statutes have been reviewed for two purposes: 1) to determine
if permits are required for the proposed field activities, and 2) to evaluate the environmental
criteria against which analytical results will be compared. CTDEP RSR criteria (see Attachment
C) will be followed as one of the driving considerations in the selection and implementation of
any removal action(s).

4.3.1 Permit Requirements

(

Disposal of investigation-denved waste (EDW) water is covered under an Emergency Discharge
Authonzation, which was issued by the CTDEP on March 18, 1999. This authonzation covers
discharge of wastewater fi-om the SAEP Chemical Waste Treatment Plant (CWTP) generated
during additional investigation and remediation activities conducted on-site. The expiration date
for this authorization is March 18, 2000.

4.3.2 Criteria for Comparison to Sample Data

CTDEP has established RSR criteria for various media including target concentrations for indoor
air and criteria for soil, groundwater, and surface water. The OU 2 NCRA will compare
contaminant concentrations against RSR criteria to determine if removal actions are required for
a specific media. The criteria to be considered include:

•  Soil gas analytical data will be compared to CTDEP RSRs (industrial/commercial);
•  Soil, analytical data will be compared to Direct Exposure Criteria for Soil

(industrial/commercial) and the GB Pollutant Mobility Criteria;
•  Shallow groundwater analytical data will be compared to Volatilization Criteria for

groundwater (industrial/commercial); and

•  Groundwater analytical data will be compared to CTDEP's Surface water Protection
Criteria for substances in groundwater.

n
\  (

!  J

D
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SECTION 5

5.0 DATA GAPS AND DATA QUALITY OBJECTIVES

In order to ensure adequate data has been collected to provide the information necessary to
complete the EE/CA, data gaps must be identified and data quality objectives (DQOs) must be
developed. This process is summarized in the following subsections.

5.1 Data Gaps

As part of Work Plan development, a review of existing data related to groundwater
contamination at SAEP was completed. The review encompassed previous data collected by
ULA and URSGWCFS at the site and identified the following data gaps:

•  Information on subsurface soil vapor concentrations is not currently available;
•  Information on the horizontal location and elevation of previous sampling points is

not complete;

•  Confirmation is needed regarding the presence or absence of DNAPL for pilot-scale
testing and full-scale design;

•  The hydraulic properties of the aquifer in the areas of concern are not well known;
and

•  Information is required concerning the effectiveness of potential in-situ removal
action' technologies on groimdwater contaminants.

In addition to the above-mentioned data, results of the URSGWCFS RI analytical data will need
to be reviewed, when available, to determine if the data are adequate to provide a full
charactenzation of groundwater contaminant conditions at the site. If additional data gaps are
identified as a result of this review, four optional field tasks have been identified to fulfill the
NCRA requirements (Section 6.0).

5.3 Data Quality Objectives

DQOs have been developed to focus the OU 2 NCRA investigations and ensure the necessary
data are collected to support recommendation of a removal action altemative. The DQOs can be
qualitative or quantitative, and identify the type and/or quality of data required to characterize a
site, support an action, and satisfy ARARs.

The following list presents the DQOs for the OU 2 NCRA investigations, and is the basis for the
field activities identified in Section 6.0.

•  Do concentrations of vadoze zone VOC soil vapors exceed CTDEP RSR criteria for
soil vapor?

• What are the horizontal locations and elevations of previous sampling locations?

•  Is DNAPL present in the areas proposed for future pilot-scale testing at the SAEP
facility?

• What are the hydraulic properties of the aquifer in the vicinity of the former
Chromium Plating Facility?
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SECTION 5

• What are the probable ranges of hydraulic properties of the aquifer in other areas of
the site?

• What will be the most effective in-situ treatment method for contaminant

concentrations and site conditions?

If it is determined that data from past field investigations do not provide a complete
characterization of groundwater contamination at the SAEP site, additional DQOs will need to be
addressed, including:

• What are the limits of groundwater contamination exceeding CTDEP RSR criteria at
the site?

• What is the distribution of contaminant concentrations around the hot-spot areas?
• What are the changes in contaminant concentrations with time (i.e., are natural

attenuation processes active m the groundwater system)?
•  Could the features of the bedrock surface control the location and movement of

potential DNAPL contamination?

Quantitative DQOs such as detection limits are discussed in Section 3.0 of the QAPjP presented
in Appendix B of this Work Plan.

Lj

D
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SECTION 6

6.0 WORK APPROACH AND TASK PLAN

This section provides a brief summary of the OU 2 NCRA approach. There are six tasks and
four options associated with the OU 2 NCRA, including:

Task!

Task 2

Tasks

Task 4

Tasks

Planning (Work Plan, SAP, QAPjP, SSHP)
BCT/RAB Support and Data Management
Initial Field Activities

Subtask 3.1 Soil Vapor Survey
Subtask3.2 Location and Elevation Survey

Pre-Design Investigation Report
EE/CA Process

Subtask 5.1 EE/CA Planning
Subtask 5.2 Additional Field Activities

• Additional subsurface investigations (completion of 2
soil borings)

• Aquifer testing (includes installation of 1 pumping
well, 8 monitoring wells)

• Bench scale testing of removal technologies
Subtask 5.3 EE/CA Report Preparation
Subtask 5.4 Preparation of the Action Memorandum

Task 6 Project Management

Option 1 Geophysical Survey
Option 2 Cone Penetrometer Explorations
Option 3 Soil Borings
Option 4 Monitoring Wells

Details on the field activities (scoped and optional) are presented in the SAP in Appendix A and
the Standard Operating Procedures (SOPs) for specific field tasks are contained in Attachment A
of the QAPjP. Table 1 of the SAP contains a summary of the analytical sampling proposed for
the field investigation.

The following subsections provide a brief summary of the OU 2 NCRA tasks. Attachment D of
this Work Plan contains the assumptions used to generate the cost estimate for completion of
each of the tasks.

6.1 Planning (Task!)

Task 1 consists of the writing of the NCRA Work Plan, the SAP, the QAPjP, and the SSHP.
Included in this task is a review of existing URSGWCFS plans to ensure coordination between
the NCRA and the RI.
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SECTION 6

r

6.2 BCT/RAB SUPPORT AND DATA MANAGEMENT (TASK 2)

This task includes Foster Wheeler's/HLAs participation in Restoration Advisory Board (RAB)
and BRAG Cleanup Team (BCT) meetings. It is anticipated that Foster Wheeler/HLA will be
responsible for development and presentation of technical briefings regarding the status of the
NCRA at these meetings.

In addition, this task includes the input and management of all HLA data produced at SAEP since
March 1999 and all Foster Wheeler/HLA data produced from June 1, 1999 through February
2000. Primarily this covers the input of data into the Geographic Information System (CIS) and
the creation of data tables, as necessary.

6.3 Initial Field activities (Task 3)

Field activities associated with Task 3 of the OU 2 NCRA include:

•  Soil vapor survey

•  Location and elevation survey

6.3.1 Soil Vapor Survey (Subtask 3.1)

The soil vapor survey is scheduled to be completed in August 1999 to determine if
concentrations of VOC vapors in the subsurface exceed the CTDEP RSR criteria for soil vapor,
and therefore pose a risk to indoor air quality in SAEP buildingsrTIic-a\^ey will consist of the
collection of soil vapor samples from depths ranging from 0 Jo 5 feet bg^ using a GeoProbe or
equivalent hand boring equipment. Samples will be analyzed on-siteijsing a Photovacl0S50
portable GC, or equivalent apparatus. Ten percent of samples will be collected as duplicates and
sent to an off-site laboratory for analysis to determine the reliability of on-site data. Section 4.0
of the SAP (Appendix A) details the field procedures associated with the soil vapor survey.

6.3.2 Location and Elevation Survey (Subtask 3.2)

A subcontracted, registered land surveyor will perform a horizontal and elevation survey of
previous HLA sampling locations, including GeoProbe sampling points, cone penetrometer
explorations, and installed piezometers and monitoring wells. Horizontal and vertical control
points used during previous surveys by URSGWCFS at SAEP will be used during this survey for
consistency. Vertical elevation accuracy will be 0.01-foot and horizontal location accuracy will
be 0,1-foot. Section 4.0 of the SAP (Appendix A) details the procedures associated with the
location and elevation survey.

6.4 Pre-design Investigation Report (Task 4)

Task 4 involves the development of the Pre-design Investigation Report. This report will
summarize the results of all previous Foster Wheeler/HLA investigations conducted in support of
the recommendation of a removal action for OU 2, including data collected between August 1998
and May 1999, and new data produced from investigations proposed in this NCRA Work Plan.
The Pre-design Investigation Report will summarize the field investigations identified in
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SECTION 6

Subsection 6.3 and the additional field activities identified in Subsection 6.5.2. Optional tasks, if
performed, will be summarized in an Addendum to the Pre-design Investigation Report.

6.5 EE/CA Process (Task 5)

Task 5 consists of activities conducted in support of development of the EE/CA, including:

•  EE/CA Planning

•  Additional Field Activities

•  EE/CA Report Preparation
•  Removal Action Memorandum

The following subsections provide a brief summary of the activities planned under each subtask.

6.5.1 EE/CA Planning (Subtask 5.1)

After review of existing data and bench-scale test results, and evaluation of potential removal
technologies, a Treatability Work Plan Letter documenting the process proposed for pilot-scale
testing at the former Chromium Plating Facility will be written.

6.5.2 Additional Field Activities (Subtask 5.2)

Three additional field activities have been proposed to provide information required to
effectively evaluate potential removal action alternatives.

Additional Subsurface Investigations. Proposed under this activity are two soil borings, each
to a depth of 50 feet bgs with soil sampling at 5-foot intervals. Three soil samples from each
boring will be sent to an off-site laboratory for VOC, SVOC, and Target Anaiyte List (TAL)
inorganic analyses. The soil borings will be located m the areas proposed for pilot testing,
including the VOC hot-spot area in the former Chromium Plating Facility (near groundwater
sampling location WP-99-33 [see Figure 4]) and the hexavalent chromium hot-spot area just
outside the northernmost comer of the former Chromium Plating Facility (near groundwater
sampling location WP-99-15 [see Figure 6]).

Additional field testing for DNAPL and bench-scale testing will be completed on soil samples
collected dunng completion of the soil borings. The compound SUDAN-IV will be added to soil
samples collected from the soil borings to determine if DNAPL is present in the proposed pilot-
testing areas. The SUDAN-lV dye will discolor any free product that may be present in the soil
samples upon contact. Further information on the SUDAN-IV dye process is presented in SOP
No. 9 in Attachment A to the QAPjP (Appendix B). The details of bench-scale testing are
summarized later in this subsection and presented m Subsection 4.4.2 of the SAP (Appendix A).

Aquifer Testing. An aquifer pumping test will be conducted to determine the aquifer's
hydraulic properties in the vicinity of the former Chromium Plating Facility. Results of the
pumping test will also be used in conjunction with cone penetrometer stratigraphic data to
estimate the aquifer's hydraulic properties m other areas of the SAEP site.
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Activities under this subtask include the installation and development of one 4-inch pumping
well and eight 1-inch monitoring/observation wells by a drilling subcontractor. One 48-hour
pumping test is estimated to provide the data necessary to characterize hydraulic conditions.
Extracted groundwater will be treated with activated carbon prior to discharge to the SAEP
CWTP. Results of the aquifer testing, will be presented in the Pre-design Investigation Report.

Section 4.0 of the SAP (Appendix A) details the procedures associated with aquifer testing.

Bench-scale Testing of Removal Technologies. Bench-scale testing will be conducted under
this subtask to determine the effectiveness of potential removal technologies on subsurface
contamination given SAEP site conditions.

Bench-scale testing will consist of the addition of ferrous sulfate and/or hydrogen peroxide
solution to extracted site groundwater and excavated soil, to determine the optimum dose for
conversion of contaminants and minimum residual solutions during the pilot test. The tests will
be based on an estimated dosage determined from stoichiometric calculations of the mass of
contaminants in aquifer soil and groundwater. The tests will determine the actual optimum
dosages, which is likely to vary from the stoichiometric dosage due to consumption of the
chemicals in unrelated reactions associated with other compounds in site soil and groundwater.

Two sets of bench-scale tests will be conducted, the first in the VOC hot-spot area (near
groundwater sampling location WP-99-33) in the former Chromium Plating Facility and the
second for the hexavalent chromium and VOC hot-spot area (near groundwater sampling location
WP-99-15). The tests will be run as jar tests using varying amounts of the chemicals required for
the potential removal technologies (i.e., ferrous sulfate solution and hydrogen peroxide solution).

6.5.3 EE/CA Report Preparation (Subtask 5.3)

Four documents will be prepared for the administrative record, an EE/CA, a fact sheet, a
response to significant comments, and a Removal Action Memorandum (RAM).

An EE/CA Report will be written to provide the rationale behind the development of removal
actions alternatives and document the decision process for selection of a recqmmended
altemative. The EE/CA will be developed in accordance with the USEPA "Guidance on
Conducting Non-time Critical Removal Actions Under CERCLA" (USEPA, 1993). Prior to
initiation of the required 30-day public comment penod, a fact-sheet providing a brief summary
of the EE/CA will be prepared for the public. Following the public comment period, a response
to significant comments will be prepared for inclusion in the RAM (see Subsection 6.5.4).

6.5.4 , Preparation of the Action Memorandum (Subtask 5.4)

A RAM will be written to provide documentation of the selection of a removal action for a site.
The RAM will contain a summary of the EE/CA, the recommended removal action, a copy of the
transcript from the public hearing, and a response to significant comments received during the
30-day public comment penod.

I
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SECTION 6

6.6 Project Management (Task 6)

Activities included under Task 6 include preparation of monthly performance, schedule, and cost
reports to include total labor hours, miscellaneous direct costs, and indirect costs expended by
Task. Task 6 also includes Level of Effort (LOE) associated with communications between the
Foster Wheeler/HLA/USACE/SAEP project team, and HLA Technical Manager. In addition,
this task includes project controls to include LOE for development of periodic project estimates
to complete and estimates at completions.

6.7 Optional Activities

Four optional activities have been proposed for the OU 2 NCRA, including: 1) a seisrnic
geophysical survey, 2) completion of cone penetrometer explorations, 3) completion of
additional soil borings, and 4) installation of additional monitoring wells.

Completion of the seismic geophysical survey is dependent upon the results of field testing for
DNAPL and review of the existing depth to bedrock data. The need for additional subsurface
investigations is dependent upon the results of the URSGWCFS RI field activities. If review of
the RI results indicates data gaps exist, these subsurface investigations will be used to answer the
DQOs identified in Section 5.0.

Optional tasks will be performed when it decided that additional information is necessary to
more fully characterize groundwater conditions and contaminant distributions at SAEP. The
following steps will be used to invoke the optional tasks:

•  A review of existing data identifies a data gap;
•  A technical review meeting with USAGE and SAEP verifies the need for additional

investigations;

•  The USAGE and SAEP decide to invoke the optional tasks; '
•  The USAGE contract department sends notice to proceed and funds the Task Order

through a modification; and

•  Upon receipt of the signed modification, Foster Wheeler/HLA proceeds with the
optional tasks.

Section 4.0 of the SAP (Appendix A) details the procedures associated with each of the optional
tasks. The following paragraphs summanze those procedures. ^

Geophysical Survey. A Foster Wheeler/HLA geophysicist will oversee a geophysical seismic
refraction survey, which will be conducted in order to define the depth and features of the bedrock
surface. The data collection and initial interpretation for the survey will be performed by a
subcontractor.

It is estimated that four traverse areas of the site (approximately 6600 linear feet of survey) will be
used to evaluate bedrock surface conditions, including two northwest to southeast along the length
of Building B-2 and at the berm and two northeast to southwest from Main Street to the berm. A
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Foster Wheeler/HLA geophysicists will interpret raw seismic data, and present an interpretation as
part of the Pre-design Investigation Report.

Cone Penetrometer Explorations. This option includes cone penetrometer sampling of 5
locations each to a depth of 150 feet bgs. Explorations will be profiled for stratigraphy, and up to
five groundwater samples will be collected fi-om each exploration for off-site VOC analysis. No
permanent monitoring wells will be installed; groimdwater samples will be collected through the
cone penetrometer rods. !

Soil Borings. This option includes the completion of three soil borings, each to a depth of 50 feet
bgs, with soil samplmg at 5-foot intervals. Three samples from each boring will be sent to an off-
site laboratory for VOC, SVOC, and TAL inorganic analyses. Details as to the parameters to be
sampled for, the methods to be used, and the data reporting will be contained in the SAP (Appendix
A).

Monitoring Wells. This option includes the mstallation of five monitoring wells. Each well will
be 50 feet in depth, constructed of 2-inch inside diameter schedule 40 polyvinyl chloride piping
with a 10-foot screen length.

r"'
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SECTION 7

7.0 WASTE MANAGEMENT PLAN

This waste management section covers the disposition of IDW that is anticipated to be generated
at SAEP during investigations for the OU 2 NCRA. IDW will potentially include drill cuttings
generated during soil boring and monitoring well installation, groimdwater generated during well
development and purging, extracted groundwater from the aquifer pumping test, decontamination
water generated during field decontamination of equipment, and waste soil and groundwater used
during bench-scale testing. IDW will be separated (liquid and solid) and stored separately in
appropriate drums inside the former Chromium Plating Facility or the locked gate surrounding
the Building 63 Chemical Waste Treatment Plant (CWTP) sump. The final disposition of IDW
will be determined based upon waste contents and analytical results, if necessary.

(

Drums containing soil generated during soil boring completion, monitoring well installation, and
bench-scale testing will be stored briefly on-site (a maximum of 90 days) in accordance with
regulatory requirements, and then sent off-site for disposal based on analytical findings of the
contents. Personal protective equipment and disposable sampling equipment will also be
drummed for off-site disposal.

Groundwater generated during well development and purging, and that extracted during the
aquifer pumping test will be treated for VOCs by use of a granular activated carbon system prior
to discharge to the SAEP CWTP sump at Building 63. Groundwater used during bench-scale
testing will be temporarily drummed until it is determined if the contents can be discharged to the
CWTP sump. If this water cannot be discharged, due to contaminant concentrations, the water
will be sent off-site for disposal. Decontamination water (containing surfactants) will be stored
briefly on-site (a maximum of 90 days) and will be sent off-site for disposal based oh analytical
results of the contaminant concentrations.
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SECTION 8

8.0 MANAGEMENT PLAN

FosterAVheeler/HLA will manage Delivery Order No. 20.01 in accordance with established
procedures and contractual requirements for progress measurement, contract administration, and
quality control.

8.1 Project Organization and Key Personnel

As established under the Total Environmental Restoration Contract (TERC), Mr. Rick Gleason
will be acting as the Foster Wheeler Program Manager and Mr. Jay Borkland will be acting as
the Foster Wheeler Project Manager for the OU 2 NCRA at SAEP.

8.1.1 Technical Manager

The HLA Technical Manager, Mr. Nelson Walter, P.E., has primary responsibility for the
coordination, implementation, and completion of HLA's scope of work and all activities on the
project. The HLA Technical Manager is responsible to the HLA Technical Manager, Foster
Wheeler, and the USAGE for day-to-day control of planning, scheduling, cost control, and
implementation of the project. The HLA Technical Manager also supervises the timely
development and delivery of the technical reports, and other project documents. The HLA
Technical Manager assigns and monitors all project personnel in planning, coordinating, and
controlling all technical aspects of the tasks, and is responsible for maintaining the quality of the
work product, schedule and budget control. In addition, the HLA Technical Manager, is
responsible for communications with the Foster Wheeler Project Manager and USAGE Project
Manager, and other key staff personnel. '

All personnel assigned to the project, including subcontractors, will be qualified for the task(s) to
which they have been retained. Appraisal of the qualification of HLA technical personnel
assigned to the project will be made by the HLA Technical Manager. The appraisal will include
companson of the requirements of the task assignment with the relevant experience and training
of the prospective personnel. All documents conceming qualification appraisal will be stored in
the project administrative files.

8.1.2 Project QA/QG Goordinator

The HLA Project Quality Assurance/Quality Control; (QA/QC) Coordinator, Mr. Christian
Ricardi, works directly with the HLA Technical Manager and other project personnel. The
overall responsibility of the HLA Project QA/QC Coordinator is to implement the quality
assurance program, and monitor and verify that the work is done in accordance with the
SAP, and the QAPjP includes the SOPs for field activities planned for the 0U2 NCRA.
The HLA Project QA/QC Coordinator also has the following responsibilities: to assess the
effectiveness of the QA/QC program; to recommend modifications to the program when
applicable; to verify that personnel assigned to the project are trained and indoctrinated
relative to the requirements of the QA/QC program; to review and verify the disposition of
nonconformance and corrective action reports; and for periodic quality assurance. The HLA
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Project QA/QC Coordinator is responsible for the coordination of QA sample collection, and the
delivery.

8.1.3 Health and Safety Manager

The HLA Health and Safety Manager (HSM), Ms. Cindy Sundquist, CM, reports to the HT .A
Technical Manager, and works with the other project personnel. The HSM has the responsibility to
monitor and verify site conditions, conduct periodic audits and reports from the Site Safety and
Health Officer (SSHO), and verify that the field activities are conducted in accordance with the
SSHP. The HSM will advise the HLA Technical Manager regarding health and safety issues, but
will function independently of the HLA Technical Manager. The HSM will also designate and
oversee the activities of the SSHO.

8.1.4 Site Safety and Health Officer

The HLA SSHO will monitor site activities and will be responsible for the implementation of the
site-specific SSHP. The HLA SSHO reports directly to the HSM, and works with the HLA
Technical Manager and HLA Task Leaders to ensure overall compliance with the SSHP.

8.1.5 Technical Task Leaders

HLA Technical Task Leaders will be chosen by the HLA Technical Manager, and will be
assigned to work on various tasks as deemed necessary by the HLA Technical Manager. Each
Task Leader will be responsible to the Technical Manager for planning, scheduling, cost control,
and completion of assigned project tasks. The Task Leader is responsible for implementing the
QA/QC program as it relates to assigned tasks for the project.

8.1.6 Field Operations Lead

The HLA Field Operations Lead (POL) will be appointed by the HLA Technical Manager and
will be responsible for coordinating all field activities. The POL will work with the HLA
Technical Task Leaders, and will schedule field activities with the project staff assigned by the
HLA Technical Manager. The POL will also work with the SSHO and the QA/QC Coordinator
to accomplish the objectives of all aspects of the work plan, including the QAPjP, as they pertain
to field activities.

8.1.7 Project Staff

Project staff members are chosen by the HLA Technical Manager. Each member of the project
staff is responsible to the POL or Technical Manager for completion of assigned project
activities. Members of the project staff are responsible for understanding and implementing the
QA/QC program as it applies to their project activities. i

8.1.8 Data Reviewers

Data Reviewers are chosen by the HLA Technical Manager and the HLA Project QA/QC '
Coordinator. Responsibilities of the Data Reviewers include, but are not necessarily limited to:

i
•  Verifying measurement system calibration;
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i

•  Auditing quality control activities;

•  Screening data sets for outliers;

•  Auditing field sample data records and chain-of-custody forms; and
•  Checking calculations.

The primary task of the Data Reviewers is to quantitatively and qualitatively assess chemical
data reported by the laboratory.

The quality review of non-laboratory data will be accomplished by a professional individual who
is qualified for the specific task. For example, a geologist will review geologic data, and the
POL will review field calibration logs while the field activities are being performed. The
appropriate Data Reviewer will review the data results and data collection procedures for
compliance with established quality control criteria. Data Reviewers will report to the Technical
Manager.

8.2 Subcontractors

Implementation of the 0U2 NCRA Work Plan and associated activities will require
subcontractors for providing additional project support for services such as:

•  Soil Vapor Survey: GeoProbe Subcontractor

•  Location and Elevation Survey: Surveyor Subcontractor

•  Aquifer Test: Drilling Subcontractor
•  Bench-Scale Testing: Off-site Laboratory Subcontractor and Data Validation

Subcontractor

•  Optional Tasks:

•  Geophysical Survey: Geophysical Subcontractors

•  Cone Penetrometer Explorations: cone penetrometer. Off-site Laboratory, and
data validation

•  "Soil Borings: Drilling, Off-site Laboratory, and Data Validation Subcontractors
• Monitonng Wells: Dnlling and Off-site Laboratory and Data Validation

Subcontractors

Training and qualifications of subcontractor personnel will be confirmed via certifications and
licenses, which are issued by regulatory agencies. All equipment, including health and safety
related items, required for field activities performed by subcontractors, will be supplied by the
subcontractors. Subcontractors will be identified during the field planning activities in July
1999.

The HLA QA/QC Coordinator and POL will be responsible to confirm that the field
subcontractors are in compliance with the OU2 NCRA Work Plan, the QAPjP, and all QA/QC
requirements. Laboratory personnel, which have primary responsibility of ensuring adherence to
the QA/QC of the project and the laboratory QA/QC program, will be identified in the laboratory
QA/QC Manual.
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Although, the Subcontractors have not been confirmed at this time, bids from prospective firms i (
will be accepted, with the lowest, best-qualified bid to be preferred by Foster Wheeler/HLA.

8.3 Management Information Systems For Reporting i J
i

Costs will be tracked by Foster Wheeler/HLA at the activity level. A monthly report will be
submitted to the USAGE with current period and job-to-date committed cost information at the
task and subtask levels. This report will include a summary of technical activities and costs, a : J
schedule report (TACOM has requested that schedules be provided in Microsoft Project format),
a cost and schedule variance analysis, and detailed breakout of major subcontract costs. r~\

(J
8.4 ACQUISITION STRATEGY

A number of material, supplies, and services will need to be performed or acquired for different | )
aspects of the OU 2 NCRA field investigations and remedial design. The acquisition strategy
will include a make/buy analysis on what investigation components are best self-performed by r~\
Foster Wheeler/HLA and those components best performed by outside subcontractors, the ] [
appropriate contractual terms for subcontracted work (i.e., cost reimbursable vs. fixed priced
contracts), and plans to optimize use of SB/SDBs. Key to this analysis is what provides best
value to the government. It is important at his state of the project to develop plans required to \
maximize the opportunities for SB/SDBs. Historically, Black Colleges and '-
Universities/Minority Institutions (HBCU/MIs), and local businesses. The following sections
provide a discussion concerning Foster Wheeler/HLAs approach for make/buy decisions and j 1
plans for maximizing opportunities for SBD/SDBs, HBCU/MIs, and local businesses. ^'

s

"8.4.1 Make/Buy Analysis | |
A key aspect of the make/buy analysis is what is the most cost effective way of performing the
work. In general, Foster Wheeler/HLA opts to "buy" (subcontract the work) when: j j

•  The project requirements are sufficiently well defined and measured, and there is
minimal uncertainty or likelihood of change;

• When there is specialized training or skill beyond the capability of the Foster Wheeler ^
Team; or

• Where specialized expertise translates into a clear advantage in terms of cost, schedule, J )
or quality.

In these situations, the work would be performed under a fixed price or fixed unit rate
arrangement with the subcontractor: the level of detail would be appropnate for the
subcontractor to perform the work and Foster Wheeler to manage the work as a fixed price
contract.

\  I

1

Conversely, Foster Wheeler/HLA prefers to self-perform ("make") the work when:

(  ?
• Work requirements are highly uncertain or subject to change;
•  Uniquely complex or highly hazardous work conditions exist; the task could potentially

affect or significantly interfere with other project activities; or ^ ^
•  The task is on the critical path of the project. j |
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In these instances, self-performance of the work allows Foster Wheeler to directly control the
safety, technical quality, cost, and schedule of the work to be performed. Foster Wheeler/HLA
can be more responsive and flexible when we self-perform in these situations, ultimately
resulting in overall efficiency benefits for the project. IT also means that the design plan and
specifications can be prepared as detailed work packages that allow us to proceed directly to
construction, as opposed to developing detailed specifications tailored for procurement and
management of a subcontractor.

8.4.2 SB/SDB, HBCU/MI, and Local Business Utilization

The NE TERC has specific goals for utilization of SB/SDBs and HBCU/MIs as a percentage of
total subcontracted dollar amount awarded in the contract. Meeting the established goals for the
contract will require creative and innovative contracting strategies to provide opportunities for
these type of businesses to participate in the project while maintaining overall project efficiency.
In addition to SB/SDBs and HBCU/MIs, Foster Wheeler recognizes that USAGE has a
commitment to involve local businesses within the project activities. The purpose of this section
is to describe the potential strategies to maxiSmum the utilization of SB/SDBs, HBCU/MIs, and
local businesses.

SB/SDBs

In order to maximize SB/SDB utilization on the project, prospective source lists for each
procurement will be developed using the following criteria:

•  If It can be demonstrated that adequate competition (i.e., three or more SDB vendors) can
be obtained on a particular procurement through the solicitation of only qualified SDB
vendors, then the procurement will only include those vendors on the bidders list.

•  If there is not adequate competition for a solicitation using only qualified SDB vendors, a
determination will be made if adequate competition can be obtained through the
solicitation of only SB vendors. In this case, the bidders list for that procurement will
consist of qualified SB vendors, as many as possible of which will be SDB vendors.

•  If adequate competition cannot be demonstrated through the use of SDB and/or SB
vendors, then the bidders list will include a selection of the qualified vendors, as many as
possible of which will be SDB or SB vendors.

Careful development of bidders lists, in accordance with this approach, will provide SB/SDBs
greater opportunity to bid and win work on the project.

HBCU/MIs

The utilization of HBCU/MIs provides a separate challenge from SB/.SDB subcontractors m that
there is more planning and scheduling involved in obtaining services in order to conform to
university schedules. Unlike SB/SDBs, it is generally not possible to subcontract an HBCU/MI
student or faculty with short notice. On other NE TERC Task Orders, Foster Wheeler has been
successful in obtaining and scheduling student interns on a semester-long basis, and we will
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continue to follow this practice for the SAEP project through the diligent scheduling of
opportunities for students and faculty members. To meet NE TERC goals, it will be necessary to
increase our efforts to plan/schedule in advance those activities that will provide more
opportunity for HBCU/MI utilization on this project.

Local Businesses

Foster Wheeler recognizes USEPA's commitment to involve local businesses and the local labor
force in NE TERC projects. Foster Wheeler will make every effort to involve local businesses in
subcontracted work.

:  1

!
I

!  i
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GLOSSARY OF ACRONYMS AND ABBREVIATIONS

1,1-DCE

1,1,1-TCA

%R

AJS

ARAR

ASTM

bgs
BCT

BRAG

CERCLA

C.G.

CPT

CTDEP

CWTP

1,1 -dichloroethylene
1,1,1-trichloroethane ,

percent recovery

AJS Environmental Services, Inc.
Applicable or Relevant and Appropriate Requirements
American Society for Testing and Materials

below ground surface
BRAG Cleanup Team
Base Closure and Realignment

Comprehensive Response, Compensation, and Liability Act
Certified Geologist
cone penetrometer test

Connecticut Department of Environmental Protection
Chemical Waste Treatment Plant

DNAPL

DQO

EBS

EE/CA

FOL

Foster Wheeler

GC

GIS

HLA

HSA

HSM

IDE

IDW

LOE

dense non-aqueous phase liquid
data quality objective

Environmental Baseline Survey
Engineering Evaluation/Cost Analysis

Field Operations Lead
Foster Wheeler Environmental Corporation

gas chromatograph
Geographic Information System

Harding Lawson Associates
hollow-stem augers
Health and Safety Manager

instrument detection limit

investigation-derived waste

Level of Effort

MDL

mg/L

MS

MSB

method detection limit

milligrams per liter
matrix spike
matrix spike duplicate
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GLOSSARY OF ACRONYMS AND ABBREVIATIONS

NORA Non-time Critical Removal Action

NGVD National Geodetic Vertical Datum

OU Operable Unit

PCE tetrachloroethylene
P.E. Professional Engineer

QA/QC Quality Assurance/Quality Control
QAPjP Quality Assurance Project Plan

)

RAB

I

Restoration Advisory Board
RAM Removal Action Memorandum

RCRA Resource Conservation and Recovery Act
REDOX oxidation-reduction

RI Remedial Investigation
RL reporting limit
RPD Relative Percent Difference

RSR Remediation Standard Regulation

SAEP Stratford Army Engine Plant
SAP Sampling and Analysis Plan
SOP Standard Operating Procedure
SPLP Synthetic Precipitate Leaching Procedure
SSHO Site Safety and Health Officer
SSHP Site Safety and Health Plan
SVOC semi-volatile organic compoimd

TACOM U.S. Army Tank-Automotive and Armament Command
TAL Target Analyte List
TERC Total Environmental Restoration Contract

TCE trichloroethylene

URSGWCFG URS Greiner-Woodward Clyde Federal Services
USAGE U.S. Army Corps of Engineers - New England District
USEPA U.S. Environmental Protection Agency

voc volatile organic compound

I

/
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SECTIONTWO Site Description and History

The description and history of the SAEP site has been divided into four categories: land use
assessment; physical setting; ecological setting; and, site history. Each of these categories is
described below.

2.1 UND USE ASSESSMENT

2.1.1 SAEP Facility

SAEP is located in Stratford, Connecticut, on the Stratford Point peninsula in the southeast
comer of Fairfield County (Figure 1). The plant lies on the borderline of the Bridgeport and
Milford Quadrangles. Latitudinal and longitudinal coordinates of SAEP are approximately 41-
10' North and 73'-07' West.

SAEP consists of approximately 124 acres, of which about 76 acres are improved land and 48
acres are riparian rights. (A riparian right is a right of access to, or use of, the shore, bed, or
water of land on the bank of a natural watercourse.) The 76 acres of improved land consist of 49
buildings, paved roadway and grounds, and five paved parking lots. Included in the improved
land are an estimated 10 acres along the Housatonic River where fill was placed over tidal flats
during the early development of SAEP. The 48 acres of riparian rights property consist of
intertidal flats of the Housatonic River. An estimated 2 acres of this property comprise a
causeway constructed in the 1930s to provide access to the river channel. A site map is provided
in Figure 2.

The SAEP property is zoned light industrial. Since 1929, the SAEP site has been used for the
development, manufacture, and assembly of aircraft or engines. A discussion of historical
operations at SAEP is provided in Section 2.4. Access to SAEP is restricted vsdth a perimeter
fence and security guards. Boaters, fishermen, and shell fishers could potentially access
unrestricted intertidal flats within SAEP property.

Future land use at the Site has been the subject of intensive study by the SAEP Local
Redevelopment Authority (LRA). As reported in "SAEP Redevelopment Plan and
Implementation Strategy and Homeless Assistance Submission," the preferred land use plan
developed by the LRA includes the development of approximately 800,000 square feet of
building space for office, research and development, and "flex space." In addition, 100,000
square feet of museum space and almost 16 acres of park land along the Housatonic River
waterfront are proposed (SAEP LRA, 1997). A final decision regarding future use of the Site has
not yet been attained.

2.1.2 Adjacent Land

SAEP is bounded by a paved parking lot and wetlands to the north; the Housatonic River to the
east; an open field, a drainage channel, and small commercial businesses to the south; and hangar
buildings, the Sikorsky Memorial Airport, several small businesses, and Frash Pond to the west.

Historically, land in the SAEP vicinity was used for agricultural and residential purposes. At
present, local agricultural activities are minimal. The primary agricultural (aquaculture) activity
in the area involves growing oysters in shallow waters of the Housatonic River. Oysters are
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SECTIONTWO Site Description and History

seeded in areas of the Housatonic River in the spring, collected in the fall, and placed in Long
Island Sound to mature. The sieed oyster beds are carefiilly managed by the State of Connecticut
Department of Agriculture because of concerns regarding bioaccumulation of contaminants from
the Housatonic River.

Land in the vicinity of SAEP is zoned light industrial, business, commercial, or residential.
There are several businesses located west of Main Street, across from SAEP, including a small
strip mall, several gas stations, and a restaurant.

SAEP is located about 3/4-mile southeast of Johnson Junior High School and Birdseye School.

Recreational facilities in the area include Short Beach Park and nearby public wildlife areas,
including Nells Island and the Great Meadow Salt Marsh. SAEP is located about 1/2-mile
northwest of Short Beach Park, which had over 80,000 users reported for the year 1991.

2.1.3 Local Demographics

The Greater Bridgeport Regional Planning Agency's population census of Stratford was 49,389
people in 1990. Slow population growth has been a trend in Stratford for nearly two decades,
and the Connecticut Office of Policy and Management anticipates a continued slow or declining
growth rate for Stratford through the end of the century, with a population projection of48,650
for the year 2000, and 45,800 for the year 2010 (W-C, 1991).

The age of the population in Stratford is older than the state average. The town's median age in
1980 was 38.2, compared to 32 for the State of Connecticut. The Connecticut Office of Policy
and Management anticipates the median age of Stratford to be 45.7 by the year 2010. Nearly 23
percent of Stratford's population had reached age 60 by 1980, compared to the state average of 17
percent.

The population of Stratford represents various races and nationalities. More than 8 percent of the
1980 population in Stratford was non-white. This compares closely to a non-white population of
9.9 percent for the State of Connecticut (W-C, 1991).

2.2 PHYSICAL SEHING

2.2.1 Topography

SAEP is located in the Western Highlands of Connecticut part of the New England
Physiographic Province. The local area is part of a coastal belt of dissected hilly coimtry that
extends along the coast of Connecticut. The coastal belt is characterized by uplands that range
from mean sea level (MSL) to 650 feet above MSL, with an irregular, rocky coastline. Within
the coastal belt, hilltops slope southward at a rate of about 50 feet per mile. Topographic
features in the area mostly trend in the north-south or northeast-southwest direction, reflecting
the structural trends of the local bedrock (Flint, 1968). '

SAEP is situated on the Stratford Point peninsula that extends into Long Island Sound. The
peninsula is relatively flat with a slight slope toward the sotmd. Almost all the land at SAEP is
less than 10 feet above MSL. The exception to this is a dike that was constructed along the
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Housatonic River in 1951 for flood protection. SAEP is v^thin the 100-year flood plain of the
Housatonic River; wetland areas surround the plant.

2.2.2 Local Climate and Rainfall

The climate of the SAEP area is strongly influenced by a land-sea breeze, which is most
pronounced from spring to early autiunn. The sea breeze promotes air mixing that results in
slightly higher amoimts of precipitation and slightly cooler temperatures at SAEP than inland.
The prevailing wind is from the southwest at an average speed of about 11 miles per hour.

Precipitation averages about 44 inches per year, with about 16 inches per year of snowfall.
Average monthly temperatures range from a low of about 28 degrees Falirenheit (°F) in January
to a high of about 73°F in July. Detailed information on the monthly and annual climatic
averages at SAEP is listed in Table 3-8 of the EES (ABB-ES, 1996).

2.2.3 Surface Water Drainage

Surface water bodies in the site vicinity include: Long Island Soimd, the Housatonic River, Frash
Pond, and the Marine Basin and drainage channel (Figure 1). The coastal and marine surface
waters have been classified by CDEP Water Quality Standard regulations as SC/SB (NUS,
1990). The SC indicates that the CDEP recognizes existing water quality problems in the coastal
waters; however, the SB classification indicates CDEP's goal of improving the water quality
conditions. Frash Pond is not currently classified. According to CDEP, imclassified surface
waters default to an A classification, which designates the following water uses: potential
drinking, agricultural, or industrial water supply; fish and wildlife habitat; and recreational.

Long Island Sound receives all of the region's drainage, in large part via the Housatonic River.
Water discharges from the Housatonic River range from 40 to over 100,000 cubic feet per second
(cfs) and average 3,000 cfs (USGS, 1989). Reported tidal levels for the Housatonic River at
Stratford are:

Low tide level 0.8 feet MSL

Mean tide level 2.9 feet MSL

High tide level 5.5 feet MSL

Most of the SAEP sitrface is paved or covered with buildings. Typical coefficients of nmoff for
paved stirfaces range from 0.8 to 0.9 (i.e., 80 or 90 percent runoff), and nmoff from building
rooftops is expected to be equal, if not higher. Thus, nmoff during storm events is heavy. Most
of the precipitation that falls on SAEP is treated and drained to the Housatonic River; two
exceptions are small roof areas of B-2 that drain to either Frash Pond or to the airport.

Rimoff at SAEP is currently collected by one of a network of six storm drainage systems. Each
of the storm drain systems is equipped with a pumping station because of the low elevation of the
plant and proximity of the Housatonic River and Long Island Soimd. Effluent from the storm
drainage system is pumped through the Oil Abatement Treatment Plant (OATP), except in times
of heavy precipitation, when some nmoff is pumped directly to the Housatonic through
individual outfalls.

Woo<iwartl.C>yde ® l«PROJECTS\K9716\Wi)rkptan(R«v)\Wo(1(plan\nwprvv03do(A250CT.9S\\wyN 2-3



SECTIONTWO Site Description and History

Based on historical site photographs and plans, the Site once had a low-lying area at the head of
the drainage channel that is connected to the Marine Basin (in the vicinity of B-S and B-6). The
drainage channel abuts a portion of the plant's property line (Figure 2).

SAEP is located within the 100-year flood plain of the Housatonic River (CDEP, 1979). The
Site is partially protected from flooding by a dike that runs the entire length of the property
abutting the Housatonic River; however, the dike is not tied into high ground, which would
prevent floodwaters from going aroimd the dike. The Site was flooded in 1951 when the
Housatonic River flooded, and again in 1968.

2.2.4 Geology and Hydrogeology

2.2.4.1 Regional Geology and Hydrogeology

The bedrock geology vmderlying SAEP is reported to consist of lower Ordovician age
metamorphic schists, phyllites, and paragneisses of the Oronoque Member of the Derby Hill
Schist (Fritts, 1965). Flint (1968) identifies these rocks as the Orange Formation. Exposures of
bedrock do not occur in the SAEP vicinity. Borings made along the Housatonic River (Flint,
1968) and borings completed on-site (ESE, 1991) reportedly encountered bedrock at depths
ranging from about 100 to 150 feet below the land surface.

Recent deposition of alluvium, estuarine, tidal marsh, beach sediments, and man-placed artificial
fill occur along the Housatonic River. The surficial unconsolidated sediments reported near
SAEP are Stratford Outwash, tidal marsh peat, and artificial fill (Flint, 1968; U.S. Department of
Agriculture, 1981). Lordship Outwash sediments are found south of the SAEP (Flint, 1968).

Stratified drift, consisting of sorted sediments deposited in streams formed by the meltwater of
glaciers, is the main water-bearing hydrogeologic unit in the site areai. The stratified drift forms
two de;.ositional facies, known as ice-contact stratified drift and outwash (Flint, 1968). Ice-
contact stratified drift is defined as "sediments deposited in streams and other bodies of water
against, upon, beneath, or otherwise in immediate contact with melting glacier ice", and is
characteristically poorly sorted, and contains irregular beds with large and abrupt changes in
grain sizes ranging from clay to boulders. Conversely, outwash is defmed as "sediments
deposited by streams beyond the glacier, and free of any influence of buried ice", and is generally
well sorted sand to fine gravel with lenticular beds.

Borings completed near the mouth of the Housatonic River encountered post-glacial estuarine
mud unconformably overlying stratified drift at depths as great as 60 feet below MSL (Flint,
1968) The estuarine sediment is described as a gray mud consisting of silt and clay with organic
matter. It has a maximum reported thickness of about 60 feet.

The tidal marsh and swamp deposits in the area consist of decayed plant matter, peat, and
mixtures of silt and clay with high amoimts of peat. These deposits may be as thick as 15 feet.
The SAEP area is influenced by tidal marsh sediments deposited at and upstream from the
mouths of tidal inlets (due to rise in sea level since the last glaciation and daily tides) that
discharge to the ocean (Flint, 1968). Tidal marsh sediments consist of peat and very organic silt
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or clay that form wedge-shaped deposits, which become thicker towards the ocean or mouth of
the streams.

Stratford Outwash is found along the fhnges of the Housatonic River and consists of well sorted
sand with small amounts of gravel. Borings completed for the Washington Bridge (Highway 1,
about 2 miles north of SAEP) encountered outwash sand underlying more recent alluvium, tidal
marsh and swamp peat, and estuanne sediments to an elevation of about 115 feet below MSL
(Flint, 1968). ̂ This indicates that the outwash had filled the entire valley of the Housatonic, but
after extensive erosion by the river and rise in sea level, only remnants of the deposit remain. In
some exposures along the Housatonic River north of the Site, the Stratford Outwash is found
overlying ice-contact stratified drift" (Flint, 1968).

(

2.2.4.2 Site Geology and Hydrogeology

The following assessment of the geology and hydrogeology at the SAEP is summarized from the
Phase II Report (W-C, 1996) in which generalized geologic cross-sections were developed from
previous engineering reports as well as from boring logs prepared as part of Phase I and Phase II
Investigations conducted by W-C and presented in the Phase II Report (W-C, 1996). The cross-
sections show that the shallow geology is characterized by four distinct units: fill material,
estuarine silt, peat, and glacial deposits. These unconsolidated deposits overlie the bedrock
unconformably. A description of these units and their distribution across the SAEP follows.

Fill

Fill material is found throughout most of the SAEP. Fill was used for road construction, site
grading, and as foundation material for buildings. Fill material consists of fragments of concrete,
brick, asphalt, wood, cinders, copper wire, and rebar. Fill in areas along the shoreline is reported
to consist of materials hydraulically dredged from the Housatonic River. The composition of the
fill is variable, but rr ost of it is described as a granular material that was placed to promote
drainage.

Fill also consists of glacial material deposited on the surface from cut-and-fill operations made
during facility development between 1940 and 1960. The glacial fill material generally consists
of brown medium to fine sand and gravelly sand.

The thickness of the fill is generally about 5 ft, although it may reach a thickness of up to 19 ft.
The fill appears to thin somewhat with distance away from the river. This may be a result of
more extensive historical filling operations along the river in order to bring the shoreline up to
grade with the rest of the Site.

Estuarine Silt

A thick silt deposit underlies the fill at the northern edge of the facility along the Housatonic
River. This deposit consists of black organic silt containing occasional shell and sand layers.
This material is an estuarine sediment deposited by the Housatonic River and subsequently
topped with fill (both artificial and glacial fill) during enlargement of the facility property.
This silt stretches from piezometer PZ-7D (northeastern comer of building B-2) eastward to
monitoring well MW-4 (just south of the Causeway) at a depth of approximately 1 to 9 ft below
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SECTIONTWO Site Description and History

sea level (8 to 15 feet below ground surface). The thickness of the estuarine silt layer ranges
from 2 ft to 30 ft and it extends landward 150 to 250 ft. The silt layer is thickest at location
piezometer PZ-5D (30 ft deep at Building B-37) and pinches out at the edges near piezometer
PZ-7D (northeast comer of Building B-2) and monitoring well MW-4 (jiist south of the
Causeway).

Peat

A deposit of brown and black peat with some organic silt was encountered in the eastem portion
of the SAEP in the vicinity of the former lagoons (impoundment area). It's extent is roughly
circular which indicates that it was probably formed by a marsh or swamp. Older USGS
quadrangle maps show that this area was formerly a tidal marsh that was subsequently filled. In
the former lagoon area, the peat forms a continuous concave layer, approximately 7 ft thick
which deepens to the west - northwest. The peat lies directly beneath fill material in this area at
depths ranging from 3 to 20 ft bgs. Portions of the upper peat layer may have been excavated
prior to fill placement.

Peat material was also encoimtered at the location of monitoring well WC-8S (at Building B-8)
and monitoring well WC-2D (just south of the Causeway) at depths of 5 ft bgs and 30 ft bgs and
thicknesses of 2 ft and 5 ft respectively. These two peat deposits are apparently small, isolated
pockets and are not a part of the continuous deposit in the lagoon area.

Glacial Sediments

A thick deposit of glacial sediments underlies the fill, estuarine silt, and peat deposits at the Site,
and unconformably overlies the bedrock. The total thickness of the glacial sediments is between
148 ft and 156 ft thick, based on boring logs from monitoring wells WC-9D2, WC-20D2 and
WC-21D2 (generally off-site to the west of the SAEP) installed during Phase II. The glacial
deposits consist of sands, silty sands, and gravelly sands with occasional boulders and varved
silt. The glacial deposits can be generally grouped into three layers: 1) a layer of gray to brown,
medium to coarse sand with varying amounts of gravel, imderlain by 2) light to medium-brown,
medium to fine sand and silty sand with occasional clay stringers, followed by 3) another layer
of brown to gray sand and gravel immediately above the bedrock.

There are variations in this general sequence, however. For example, in the eastem portion of the
Site, a silty sand layer overlies the first layer of sand and gravel and a distinct gravel deposit,
approximately 2 to 5 ft thick, is locally extensive in the vicinity of piezometer PZ-13D (near
Building B-4), and monitoring wells WC-2D and WC-3S (both near the Causeway).

A glacial varved silt unit had been reported to occur only locally in the vicinity of Building B-65
(Haley and Aldrich, 1987). Varved silt layers were encountered at a depth of 60 ft bgs in
monitoring well WC-9D2 and are described as 2 millimeter bands of red clay interlayered with
orange sand layers. At other depths in monitoring well WC-9D2 (northwest comer of Btiilding
B-2) and in monitoring well WC-20D2 (off-site to the west of Building B-2) red clay stringers
were observed. It is unclear as to whether the red clay stringers represent a portion of a larger
varved sequence.
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Bedrock

A competent amphibole-mica schist bedrock was reported at monitoring well locations LW-5D,
LW-9D and LW-IOD (in the vicinity of the former lagoons south of the main Plan) at depths of
163 ft, 151.5 ft, and 103 ft below grade, respectively. Bedrock was encountered at three
locations during the drilling of Phase II monitoring wells WC-9D2, WC-20D2 and WC-21D2
(generally off-site the west of SAEP); at respective depths of 156 ft, 150 ft and 148 ft below
grade. The bedrock is described as a black schist with greenstone.

i

A nineteenth century report of massive serpentinite consisting of antigorite with accessory
magnetite and carbonate was reported at the SAEP (Crowley, 1968). No contemporary
confirmation of this report exists.

If the locally N35oE trending trace of the Mixville Fault (Flint, 1968) is extrapolated to the
southwest (Rodgers, 1985), across the Housatonic River, it would pass directly tmder the SAEP.
However, there is no confirmation of the existence of this fault southwest of its mapped
terminus.

Hvdrogeology

During Phase I and Phase II investigations, shallow and intermediate wells were installed at the
water table and 30 to 50 ft below the ground siuTace in the overburden aquifer, respectively.
Deep overburden wells were screened just above the bedrock. Data from these monitoring wells,
as well as from monitoring wells previously installed at SAEP, established an easterly
groundwater flow direction towards the Housatonic River, a northwesterly flow towards Frash
Pond, and flow toward the drainage channel in the southern portion of SAEP. There may be a
groundwater divide and buried tidal inlets on SAEP, and other buried outlets fi-om Frash Pond
may pass under SAEP (Envirosphere, 1984). These types of features appear to be a factor
controlling groundwater movement patterns and fate of potential contaminants. Very little flow
reversal, as related to tidal influences, were measured. Groimdwater contour maps are presented
in the Phase 11 Report (W-C, 1996).

Groundwater flow at the SAEP facility is influenced by three surface water features. The
primary influence is that of the intertidal flats. Groundwater flow in the northern half of the
facility is in the direction of the intertidal flats at low tide. An average low tide hydraulic
gradient was calculated to be 0.0012 for both the shallow and intermediate portions of the
aquifer. Because the incoming tide exerts pressure on the water table aquifer, the hydraulic
gradients at high tide will be lower than those at low tide.

A second surface water body influencing the groundwater flow at the facility is Frash Pond,
located approximately 300 feet from the northwest comer of the facility. Frash Pond appears to
be located downgradient of the northwest portion of the SAEP facility. The airport, as well as
other off-site properties, are also located upgradient of Frash Pond. Water elevations measured
in monitoring wells suggest that groundwater from off-site locations south and west of the SAEP
are flowing toward the SAEP. Average groundwater hydraulic gradients in the direction of Frash
Pond were calculated to be 0.0012 for the shallow wells and 0.0018 for the intermediate wells in

the vicinity of the pond.
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SECTiONTWO Site Description and History

The third surface water body influencing the groundwater flow at the facility is the drainage
channel located in the southern portion of the SAEP. The presence of groundwater mounds in
the shallow portion of the aquifer in this area of the facility is due to the existence of a peat layer
that causes a perched water condition above the peat. An average hydraulic gradient in the
direction of the drainage channel was calculated to be 0.0073 for the shallow portion of the
aquifer above the peat and 0.0018 for the intermediate portion of the aquifer below the peat layer.
The area of the facility influenced by groimdwater flow to the drainage channel is limited to the
lagoon area in the vicinity of the chaimel.

Hydraulic conductivities calculated from slug tests performed in Phase II investigation
monitoring wells indicate that hydraulic conductivities are generally from 12 to 15 feet per day
(fit/day) for shallow wells, 0.01 to 2.7 ft/day for intermediate wells and'2.5 to 6.0 ft/day for deep
wells.

2.3 ECOLOGICAL SEHING

This section of the RIWP describes the ecological resources on and in the vicinity of SAEP. For
the purposes of the RI, ecological habitats are present at the following three areas:

•  Intertidal Mudflats;

• Marine Basin/Outfall 008 area; and,

•  Causeway.

Information on critical habitats and wetland areas in the vicinity is also summarized. Much of
the information in this section is summarized from Section 2.0 of the Phase II investigation Work
Plan (W-C, 1994) and the Draft Baseline Ecological Risk Assessment for the SAEP (W-C,
1996). These documents should be consulted for more detailed information and discussion of the
area.

2.3.1 Surface Water Bodies

The SAEP is located on the tidal portion of the Housatonic River less than one mile upstream
from the Long Island Sound (Figure 1). As such, the habitats and biota which occur in the site
vicinity are largely dictated by diurnal fluctuations in water level, salinity and surface water
chemistry, and are influenced by the Sound. The Housatonic River is approximately one quarter
mile wide in the site vicinity and conveys most of the region's drainage io the Long Island
Sound. Currents in the river proper are variable in this area due to the fluctuating tides.

In the tidal mudflat area adjacent to the Site, local currents flow toward land into the sheltered
cove on a flooding tide. In the absence of current on a slack tide, suspended fine sediments settle
out of the water column and contribute to the sediment accumulation in the mudflat area. The

mudflat is exposed tvdce daily at low tide when all water recedes from the area except for flow in
several rivulets near the outfalls.

Marine Basin is located about 1,000 feet southeast of SAEP on the Housatonic River (Figure 1).
It is a shallow, permanently inundated, tidal embayment which receives some drainage from the
drainage into which Outfall 008 feeds, but mostly from the Housatonic River.
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2.3.2 Surface Water Chemistry

Characterization of surface water chemistry in the vicinity of the SAEP site is based on data
collected as part of the previous investigations at the Site (W-C, 1993). Generally, stirface water
pH ranged from 7.4 to 8.5, and was typically approximately 8.1. Similarly, salinity ranged from
11.8 parts per thousand (ppt) to 27 ppt, typical of estuarine waters. Conductivity ranged from
14,500 umhos to 33,000 runhos.

Surface water temperatures at the time of sampling ranged from 10.5 degrees Celsius to 25.0
degrees C. Most values were in the low 20s degrees C. Temperatures were approximately five
to ten degrees lower at the tidal fiat and intertidal background locations than at the tidal flat
outfall locations and at Outfall 008.

2.3.3 intertidal Mudflats

The intertidal mudflats adjacent to the SAEP are a generally level to gently sloping area that is
subject to alternating periods of tidal inundation and exposure. Sediments in the mudflats are
primarily fine silt and mud transported from the Housatonic River and deposited here. The
mudflats are nutrient enriched and support populations of macroinvertebrates which are
important food sources for fish and shorebirds. The northwest portion of the mudflats support
some emergent vegetation. The following paragraphs describe biota which utilize the Intertidal
Mudflat for habitat and feeding.

2.3.3.1 Benthos

\

The intertidal mudflats adjacent to the SAEP provide a nutrient rich habitat for a variety of
invertebrate forms. Information on indigenous benthic fauna in the vicinity of the SAEP site is
based on extensive data collected in December 1994 as part of the Phase II effort and a field
reconnaissance performed in May 1995 (W-C, 1996).

A total of 49 different macroinvertebrate taxa occur in the site vicinity. The taxa present are
common to estuarine systems, with polychaetes (especially Streblospio benedicti, which was
present at all stations) and oligochaetes predominating. As a group, deposit-feeding
oligochaetes, and polychaetes were by far the dominant component of all samples. Individually,
oligochaete densities ranged from 2 to 67 percent, and polychaetes from 26 to 97 percent of the
total number of individuals at all stations sampled.

At most stations, Streblospio benedicti was the dominant polychaete. Its presence alone
accounted for 12 to 89 percent of all individuals at the ten mud flat stations. At five locations,
the capitellid, Mediomastus ambiseta, exceeded or equaled the Streblospio densities. Amphipods
were recovered from most stations. The most common species were Leptocheirus plumulosus
and Gammarus palustris. Similarly, molltiscs, usually Littorina sp. juveniles (a gastropod), or
Gemma gemma (a bivalve), were present in most samples.

In addition to the infaunal invertebrates described above, the site vicinity supports dense beds of
oysters. Although Crassostrea virginica, the Eastern oyster, is the primary species of shellfish
harvested from the area, other shellfish that are fished for include the hard clam (quahog), bay
scallop, soft-shelled clam, blue mussel, and razor clam. Observations were made of benthic
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macroinvertebrates inhabiting the rocky intertidal zone around the mudflats which has formed as
a result of rip-rap placement. The following species were observed on the rocky intertidal zone:
Ovalipes ocellatus (calico crab), Mytilus edulis (blue mussel), Modiolus demissus (ribbed
mussel), Mercenaria mercenaria (hard clam), and Squilla empusa (mantis shrimp).

2.3.3.2 Fish

A number of fish species are common to the Long Island Soimd and Housatonic River in the
vicinity of the SAEP. The principal species include: Atlantic herring (Clupeas harengus),
American shad (Alosa sapidissima), Atlantic silverside (Menidia menidia), mummichog
(Fundulus heteroclitus), American eel (Anguilla rostrata), winter flotmder (Pseudopleuronectes
americ£inus), bluefish (Potamus saltatrix), and tautog (Tautoga onitis).

The mudflats adjacent to the SAEP site do not represent an important fish habitat owing largely
to the hydrology in this area. At low tide, virtually all of the surface water recedes out of the area
for several hours. Hence, at best, this area represents an intermittent feeding habitat for fish such
as silversides and other omnivorous species feeding on small crustaceans, worms, and insects.

2.3.3.3 Avifauna

There have been approximately 220 bird species observed in the site area (W-C, 1991). Shore
birds and waterfowl constitute the majority of bird life in the SAEP vicinity. The wetlands near
SAEP are known breeding grounds for transitory birds such as the great egret (Casmerodius
albus), snowy egret (Nyctanassa yidacea), black-crowned night heron (Nycticorax nycticorax),
glossy ibis (Plegadis falcinellus), and fish crow (Corvus ossijfragus).

Two bird species that nest in the general vicinity of the Site are the least tem (Sterna antillarum)
and piping plover (Charadrius melodus). Both species would use tidal marshes as feeding areas
during the breeding season.

During the field reconnaissance of the Site performed in May 1995 (W-C, 1996), a variety of
species were observed from the Site including: great blue heron (Ardea herodias), American
black ducks (Anas rubripes), sandpipers or "peeps" (Calidris sp.), herring gull (Larus argentatus),
and mute swans (Cygnus olor).

The United States Fish and Wildlife Service (USF&WS) conducted bird surveys in the vicinity
of the Site in 1997. Results of these recent surveys will be included in the RI report.

2.3.4 Marine Basin/Outfall 008 Area

SAEP Outfall 008 discharges into a drainageway which travels several hundred feet to its
confluence with the Marine Basin. The channel of the "008 drainageway" is approximately 10 to
12 feet wide and generally less than 2 feet deep. The downstream portion is tidally influenced.
The adjacent land area is generally disturbed and vegetated primarily with Phragmites. While
documentation is somewhat limited, the drainageway is generally low quality habitat based on
visual observation and sediment chemical and benthic community data.
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Marine Basin is a tidal, permanently inundated shallow embayment surrounded primarily by
stands of Phragmites. Little, if any, emergent vegetation exists. Benthic macroinvertebrates
which colonize the Basin likely represent typical estuarine communities observed in the Intertidal
Mudflat. ^

2.3.5 The Causeway

Due to the industrial nature of the SAEP site, there is no terrestrial habitat on the Site with the
exception of the limited area on top of the Causeway. Where vegetated, the sxrrface of the
Causeway is primarily covered with herbaceous species, limited scrubby vegetation and several
trees. Species observed include: clover, ragweed (Ambrosia sp.), jewelweed (Impatiens sp.),
smartweed (Polygonum sp.), several tree of heaven (Ailanthus altissima), and willow (Salix sp.).
This area is small, one to two acres in size, and does not represent valuable habitat. Since it is
isolated from other nondeveloped areas and generally disturbed, it provides limited habitat, at
best, to biota. Terrestrial species which may use the Causeway from time to time are likely to
include some birds and small rodents which inhabit other disturbed lots in this portion of
Stratford. ;

2.3.6 Critical Habitats and Species

Critical habitats in the vicinity of the Site include extensive tracts of salt marshes, saltwater
intertidal flats and shores, and coastal sand dunes which provide habitat for a variety of biota.
The intertidal mudflats in the vicinity of SAEP are located in a band along the shoreline of the
Housatonic River and Long Island Sound. SAEP's riparian rights encompass the intertidal
mudflats area. Plant life in the vicinity of SAEP is limited to the tidal marshes.

The tidal marsh plant life consists primarily of soft-stemmed plants such as sedges, rushes, and
grasses. Cordgrass (Spartina patens) and common feed (Phragmites) are the dominant species in
the marshes. A number of southeastern Piedmont and Coastal Plain plant species reach their
northern native range limits in this region.

Tidal marshes provide habitat for mainmals such as rodents and insectivores. The primary
mammal species include muskrats (Ondatra zibethica), cottontail (Sylvilagus sp.), and raccoons
(Procyon lotor). Cordgrass provides an ideal forage and building material for muskrats.
Raccoons feed on crustaceans and small rodents.

A detailed description of the federal- and state-listed threatened, endangered, or special concern
species that have the potential to occur in the vicinity of SAEP and the status of each is provided
in the Preliminary Assessment Screening (W-C, 1991). A list of these species is provided in
Table 3-3 of the Preliminary Assessment Screening (additional information from the field
reconnaissance and recent U.S. Fish and Wildlife Service survey will be included in the RI
report).

No federally listed threatened or endangered plant species have been reported to occur in the
vicinity of the SAEP with the exception of the New England Blazing Star (Liatris borealis),
which is a candidate for the list. Two federally-listed and an additional 14 state-listed threatened.
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endangered or special concern birds have the potential to occur in the vicinity of the SAEP. The
two federally-listed species include the piping plover and the Roseate tern.

The piping plover nests in the vicinity of the SAEP; nesting habitat is located on Short Beach,
Long Beach, and Milford Point. These areas are extremely important to the continued survival
of the piping plover and select areas of these beaches are closed to public activity during the
nesting and rearing period. These beach areas utilized as nesting habitat by the piping plover are
probably used by the least tern also, which is a state-listed threatened species.

2.4 SITE HISTORY

2.4.1 Operational History

The SAEP site has been used for development, manufacture, and assembly of aircraft or engines
since 1929. The plant history has been categorized into the following periods:

1929 to 1939: Sikorsky Aero Engineering Corporation developed and manufactured sea planes
at the Stratford plant.

1939 to 1948: Chance Vought Aircraft located its operations at the Stratford plant in 1939, and
the company became known as Vought-Sikorsky Aircraft Division. Sikorsky developed the
helicopter and left the plant in 1943 because of overcrowding. Chance Vought developed the
"Corsair" for the U.S. Navy, and mass produced Corsairs during World War II. Chance Vought
vacated the Stratford plant in 1948.

1948 to 1951: The Stratford plant was idle.

1951 to 1976: The U.S. Air Force procured the Stratford plant in 1951 and named it Air Force
Plant No. 43. The Avco Corporation (AVCO) was contracted by the Air Force to operate the
plant. AVCO manufactured radial engines for aircraft in the 1950s, and developed and
manufactured turbine engines, primarily for aircraft, in the 1960s and 1970s.

1976 to Present: The plant was transferred from the U.S. Air Force to the U.S. Army in 1976.
At that time, the plant was re-named the Stratford Army Engine Plant, although it continued
under AVCO operations. AVCO was contracted by the Army to develop the AGT-1500 engine
to power the Abrams tank. AVCO also developed and manufacttired marine and industrial
engines. AVCO merged with Textron in December 1985, and subsequently formed the Textron
Lycoming Stratford Division. The contract for operation of SAEP was transferred from Textron
Lycoming to Allied-Signal in 1994. Allied-Signal continued to develop, manufactured and test
turbine engines at SAEP for both military and commercial aircraft and land vehicles until 1997.
Since the cessation of Allied-Signal operations, the focus of activities at SAEP has been
completion of an environmental assessment of the Site and the potential for re-development.

1986 or 1987: Historical state order issued to AVCO Lycoming regarding RCRA groimdwater
monitoring in the lagoon area.
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2.4.2 Waste Disposal

The primary types of industrial waste generated at SAEP prior to the 1950s are reported to have
been waste oils, fuels, solvents, and paints (W-C, 1991). Since 1951, most of the wastes
generated at SAEP have resulted from engine production operations such as plating, metal
working, and frnishing, as well as cleaning operations. Wastes were also generated as a result of
engine and engine component testing, research and development, raw materials testing, vehicle
and other maintenance, and on-site waste treatment.

2.4.3 Environmental Regulatory Compliance

The BBS (ABB-ES, 1996) contains a review of SAEP's environmental compliance history and
permi status, its current compliance status, and future compliance issues. Specifically, the BBS
assesses SAEP in relation to: Resource Conservation and Recovery Act (RCRA); CERCLA;
Emergency Planning and Commimity Right-to-Know (SARA Title III); Clean Water Act; Clean
Air Act (CAA); Toxic Substances Control Act (TSCA); Safe Drinking Water Act; Federal
Insecticide, Fungicide and Rodenticide Act; endangered species; radioactive materials; and.
National Environmental Policy Act (NEPA). The BBS noted that SAEP has experienced some
violations in the past, but, as of December 1996, was in compliance with environmental
regulations (ABB-ES, 1996).

The EBS identified the following recorded deficiencies in hazardous waste management
practices at SAEP.

• Manifest warning letters for deficiencies in completion of hazardous waste manifests.
Deficiencies included missing analytical results, transporter name or identification
(ID) number, manifest document numbers, waste ID numbers, and waste quantities;
tm-specified container type; incorrect USEPA generator ID number; point of
departure from the United States not specified for international shipments; failure to
sign and date manifest; illegible manifest; and failure to respond to manifest warning
lener. To the best of SAEP's knowledge, all prior warning letters were resolved. •

• Warning letters issued by CDEP for failure to submit hazardous waste biennial
reports on a timely basis or submission of an imacceptable report. SAEP
subsequently submitted acceptable reports.

•  Several orders issued by CDEP to bring SAEP into compliance v^dth RCRA
hazardous waste management regulations. For example, updating the site
contingency plan, waste analysis plan, and preparedness and prevention plan.

•  Order issued by CDEP to make modifications to OATP in order to bring Outfall 007
into compliance with the National Pollutant Discharge Elimination System (NPDES)
permit by "proper treatment of oily wastewaters." SAEP reportedly complied with
this order.

•  Records indicate that frequent and severe violations of NPDES permit limitations
(i.e., effluent concentrations more than five times the permit limit) occurred prior to
the mid-1980s. In a Consent Decree dated April 10,1984, SAEP agreed to use "best
reasonable efforts" to achieve compliance with the permit and to complete upgrading
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of the Chemical Wastewater Treatment Plant (CWTP). Violations have occurred
since that time less frequently and with less severity. Since November 1994, the only
violation has been associated with the failure to meet aquatic toxicity criteria. Upon
retesting of the sample, the parameter in question was found to be in compliance.

•  Inspection reports indicate occasional violations of CAA requirements such as:
fumes escaping from vapor degreasers; failure to notify CDEP of modifications to or
additions of processes that could increase emissions; and, excess emissions of
chromic acid.

•  In response to findings that SAEP failed to maintain adequate inspection and
maintenance records for 20 polychlorinated biphenyls (PCBs) transformers in
accordance with TSCA, SAEP agreed to subsequently, ensure that transformers would
be inspected and that records of inspections and maintenance history of the
transformers would be maintained.

•  SAEP does not appear to be in compliance with the requirement of NEPA that
environmental evaluations be conducted prior to beginning construction projects since
1970.

The EBS also identified several spills of hazardous materials that resulted in discharges to
surface water in the SAEP site vicinity.

October 29.1981: Approximately 20 gallons of fluorescent metal penetrant, a dye used for
nondestructive inspection of metal parts, was spilled into a storm drain and discharge from
Outfall 007.

July 29.1979: Approximately 75 gallons of oil sludge from the OATP bypassed clogged
skimmers and discharged from Outfall 007. SAEP was notified of the problem by the U.S. Coast
Guard, which was searching for the source of an oil slick on the Housatonic River. (SAEP was
apparently the sole source.)

May 8.1978: Twenty-five to 30 pounds of chromic acid was spilled, and most flushed into a
storm drain. About 50,000 gallons of diluted acid was intercepted in the drain and pumped into a
holding tank. Rernaining pools of the diluted acid were pumped to the CWTP. Acid that was
not intercepted or contained was discharged to the Housatonic River from Outfall 007.
Chromium concentrations of effluent from Outfall 007 were measured at 30 milligrams per liter
(mg/1) on May 8,1978,2.5 mg/1 on May 10,1978, and were not detectable by May 11, 1978.

August 1978: CDEP was advised by SAEP that a yellow plume with a pH of 2.9 and 64 parts
per million (ppm) of hexavalent chromium was extending approximately 200 yards from Outfall
007 into the Housatonic River (CDM, 1992).

No records of enforcement actions or fines relating to these releases were found or reported in the
EBS.
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STATE OF CONNECTICUT Page 1 of 66

REGULATION
OF

DEPARTMENT OF ENVIRONMENTAL

PROTECTION

concerning

RFMFDIATION STANDARD

Section 1 The Regulations of Connecticut State Agencies are amended by adding a new section 22a-133k-1 as

follows

Section 22a-133k-1

(а) Defimtions

For the purposes of sections 22a-133k-1 through 22a-133k-3 of the Regulations of Connecticut State Agencies,
the following definitions apply

(1) "Analytical detection limit" means the minimum concentration of a substance that can be quantified
consistently and reliably using methods approved by EPA and which concentration shall be (A) for a substance
m ground water, equal to or less than the ground-water protection critenon for such substance determined (i) for
a sample of ground water in a GA area using analytical methods specified in subpart C of 40 CFR part 141 or
(ii) for a sample of ground water in a GB area using methods established pursuant to "Test Methods for
Evaluatmg Solid Waste Physical/Chemical Methods", SW-846, U.S Environmental Protection Agency, Office
of Solid Waste, Washington D C 20460, or (B) for a substance m soil, equal to or less than the residential direct
exposure cntena or the applicable pollutant mobility cntena, whichever is lower using methods established
pursuant to "Test Methods for Evaluating Solid Waste Physical/Chemical Methods", SW-846, U S
Environmental FYotection Agency, Office of Solid Waste, Washington D C 20460

(2) "Aquifer protection area" means an aquifer protection area as defined in section 22a-354h of the General
Stamtes

(3) "Area of influence" means as "area of influence" as defined in section 22a-354b-l(a) of the Regulations of
Connecticut State Agencies

(4) "Areal extent of a ground-water plume" means the surface area beneath which ground water has been or may
be polluted by a release and in which ground water one or more substances from such release is or may be present
at a concentration above the analytical deiecuon limit

(5) "Background concentration for ground water" with respect to a particular release means the concentration of
a substance in ground water (A) at the nearest location upgradient of and unaffected by the release, or (B) if such
release occurred at or created a ground-water divide, at the nearest location representative of ground water quality
unaffected by any release

(б) "Backgmund corKcntration for soil" means the representative concentration of a substance in soil of similar
texture and composition outside the subject release area and in the general geographic vicinity of such release
area but not within anv other release area

(7) "Carcinogenic substance" means a substance defined as a "carcinogen" by federal or state agencies and for
which a quantitative health nsk extrapolation is available

(8) "CFR" means the Code of Federal Regulations

(9) "Commissioner" means the Commissioner of Environmental Protection or his designee

(10) "Dense non-aqueous phase liquid" means a non-aqueous phase liquid that has a density greater than water
at 20 degrees Celsius
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(11) "Direct Exposure Cntena" means the concentrations identified in Appendix A to sections 22a-133k-1
through 22a-133k-3 of the Relations of Connecticut State Agencies or any alternative direct exposure cntena
approved by the Commissioner pursuant to section 22a-133k-2(d) of the Regulations of Connecticut State
Agencies

(12) "Downgradient" means in the direction of the maximum rate of decrease of hydraulic head.

(13) "Downgradient area" with respect to a release of a substance means the area bounded by (A) the width of
the release area of such substance perpendicular to the direction of ground-water flow, (B) two side boundary
Imes paraUel to the downgradient direction of ground water flow extending from the two endpoints of said width
to the downgradient parcel boundary, and (C) the downgradient parcel boundary extending between the two side
boundary hnes; excludmg any portion of such downgradient area that is (i) affected by any other release of such
substance or (ii) beneath an existing permanent structure.

(14) "Environmental land use restncUon" means an environmental land use restriction as defined in section 22a-
133q-1 of the Regulations of Connecticut State Agencies

(15) "Environmentally isolated soil" means polluted soil which is. (AXi) beneath an existing building or (li)
beneath another existmg and permanent structure which the Commissioner has determined in writing would
prevent the migration of pollutants, (B) not a continuing source of pollution, (C) not polluted with volatile
organic substances or, if it is polluted with such substances, the concentration of such substances has been
reduced in concentration to the maximum extent prudent, and (D) above the seasonal high water table.

(16) "EPA" means the United States Environmental Protection Agency

(17) "Excess lifetime cancer risk" means the estimated probability that an individual's exposure to a substance
could result in cancer

I

(18) "GA area" means an area where the ground-water classification is OA or GAA, respectively
/

(19) "GB area" means an area where the ground-water classification is GB

(20) "Ground water" means that portion of waters as defined in section 22a-423 of the General Statutes which
portion IS at or below the water table

(21) "Ground-water classificanon" means the ground-water classification goal or the ground-water classification,
whichever is more stringent, established in the Water Qualit>' Standards

(22) 'tjround-water divide" means a line on the water table from which the water table slopes downward in both
directions away from such line

(23) "Ground-water protection cntena" means the concentrations identified m Appendix C to sections 22a-133k-
1  through 22a-133k-3 of the Regulations of Connecticut State Agencies

(24) "Ground-water plume" means ground water which has been polluted by a release and in which ground water

/  one or more,substances from such release is present at a concentration above the analytical detection limit

(25) "Hazard index" means the calculation of the potential for non-cancer health effects as a result of exposure
to one or more substances with the same or similar modes of toxic action or toxic endpoints

(26) "Hydraulic gradient" means the change in hydraulic head per unit distance ^

(27) "Hydraulic head" means the elevation to which water nses in a piezometer or a well
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(28) "Inaccessible soil" means polluted soil which is: (A) more than four feet below the ground surface, (B) more
than two feet below a paved surface compnsed of a minimum of three mches of bituminous concrete or concrete,
which two feet may include the depth of any matenal used as sub-base for the pavement; or (C)(i) beneath an
existing buildmg or (ii) beneath another existing permanent structure provided wntten notice that such stmcture
will be used to prevent human contact with such soil has been provided to the Commissioner

(29) "Industrial or commercial activity" means any activity related to the commercial production, distnbution,
manufacture or sale of goods or services, or any other activity which is not a residential activity as defined in
subdivision (53) of this subsection

(30) "Industrial/commercial direct exposure cntena" means the concentrations identified as industnal/commercial
direct exposure cntena in Appendix A to sections 22a-133k-1 through 22a-133k-3 of the Regulations of
Connecticut State Agencies

(31) "Industnal/cpmmercial volatilization cntena" means the concentrations identified as industnal/commercial
volatilization cntena in Appendices E and F to sections 22a-133k-1 through 22a-133k-3 of the Regulations of
Connecticut State Agencies

(32) "Intermittent watercourse" means "intermittent watercourse" as defined in section 22a-38 of the General

Statutes

(33) "Light npn-aqueous phase liquid" means a non-aqueous phase liquid that has a density equal to or less than
water at 20 degrees^Celsius

(34) "Matrix interference effect" means the inability to measure the concentration of a substance m a sample at
the analytical detection lunit due to chemical interferences within the sample which mterferences cannot be
compensated for using methods approved by EPA

(35) ̂'Natural attenuation" means a decrease in concentration of a substance in ground water through operation
of natural physical or chemical processes, including but not limited to adsorption, absorption, dilution, phase
transfer, oxidation, organic complexanon, biodegradation, dispersion and diffusion

(36) "Non-aqueous phase liquid" means a liquid that is not dissolved in water

(37) "Organoleptic" means the capability to produce a detectable sensory stimulus such as odor or taste

(38) "Parcel" means a piece, tract or lot of land, together with the buildings and other improvements situated
thereon, a legal descnption of which piece, parcel, tract or lot is contained in a deed or other instrument of

conveyance

(39) "PCB" means polychlonnaied biphenyls

(40) "PPB" means parts per billion

(41) "PPM" means parts per million

(42) "Person" means person as defined in section 22a-2(c) of the General Statutes

(43) "Pollutant mobility cntena" means the concentrations identified in Appendix B to sections 22a-133k-1
through 22a-l33k-3 of the Regulations of Connecticut State Agencies or any alternative pollutant mobility
cntena approved by the Commissioner pursuant to subsection 22a-l 33k-2(d) of the Regulations of Connecticut
State Agencies

(44) "Polluted fill" means soil or sediment which contained polluting substances at the time such soil or sediment
was deposited as fill matenal
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(45) "Polluted soil" means soil affected by a release of a substance at a concentration above the analytical
detection limit for such substance

(46) "Pollution" means pollution as defined in section 22a-423 of the General Statutes.

(47) "Potable water" means potable water as defined m section 22a-423 of the General Statutes

(48) "Potential public water supply resource" means (A) any "potential well field" as defined in section 22a-354a
of the General Statutes, or (B) any area identified by the Commissioner pursuant to section 22a-354c(b) of the ̂
General Statutes

(49) "Prudent" means reasonable, after taking into consideration cost, in light of the social and environmental
benefits

(50) "Release" means any discharge, spillage, uncontrolled loss, seepage, filtration, leakage, injection, escape,
dumping, pumping, pouring, emitting, emptying, or disposal of a substance.

(51) "Release area" means the land area at and beneath which polluted soil is located as a result of a release

(52) "Remediation" means the containment, removal, mitigation, or abatement of pollution, a potential source
of polluuon, or a substance which poses a risk to human health or the environment, and mcludes but is not limited
to the reduction of pollution by natural attenuation

(53) "Residential activity" means any activity related to a (A) residence or dwelling, including but not limited to
a house, apartment, or condominium, or (B) school, hospital, day care center, playground, or outdoor recreational
area

(54) "Residential direct exposure cntena" means the concentrauons identified as residential direct exposure
cntena in Appendix A to sections 22a-133k-1 through 22a-133k-3 of the Regulations of Connecticut State
Agencies

(55) "Residential volatilization cntena" means the concentrations idenufied as residential volatilization cntena

in Appendices E and F to sections 22a-133k-1 through 22a-133k-3 of the Regulations of Connecticut State
Agencies

(56) "Seasonal high water table" means, on an annual basis, the highest plane in the ground at which plane all
pore spaces are filled with water atmosphenc pressure

(57) "Seasonal low water table" means, on an annual basis, the lowest plane in the ground at which plane all pore
spaces are filled with water atmosphenc pressure

(5S) "Sediment" means unconsolidated matenal occurring in a stream channel, estuanne waters, or manne waters

( ) "SeN en da\ ten year low flow" or "7Q10" means the lowest seven consecutive day mean stream discharge
rate with a recurrence interval of ten (10) years

(60) "Soil" means unconsolidated geologic matenal overlying bedrock, but not including sediment

(61) "Soil water" means that portion of waters as defined in section 22a-423 of the General Statutes which

portion IS above the water table

(62) "SPl,P" means SyntheDc Precipitanon Leaching PiTOcedure EPA Method 1312 as set forth in "Test Methods
for Evaluating Solid Waste Physical/Chemical Methods", SW-846, U S Environmental Protection Agency,
Office of Solid Waste, Washington D C 20460
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(63) "Substance" means an element, cornpound or material which, when added to air, water, soil or sediment, may
alter the physical, chemical, biological or other charactenstic of such air, water, soil or sediment

(64) "Surface-water protection cntena" means the concentrations identified m Appendix D to sections 22a-133k-
1  through 22a-133k-3 of the Regulations of Connecticut State Agencies or any alternative surface-water
protection cntena calculated or approved by the Commissioner in accordance with subdivision 22a-133k-3(b)(3)
of the Regulations of Connecticut State Agencies.

(65) *TCLP" means Toxiaty Charactenstic Leachmg Procedure EPA Method 1311 as set forth in "Test Methods
for Evaluanng Solid Waste. Physical/Chemical Methods", SW-846, U.S. Environmental Protection Agency,
Office of Solid Waste, Washington D C 20460

(66) "Technically practicable" means, with respect to remediation, the greatest degree of remediation that can
be achieved usmg sound engineenng and hydrogeologic practices.

(67) "Upgradient" means m the direcuon of maximum rate of mcrease of hydraulic head

(68) 'Upgradient area" with respect to a release area of a substance means the area bounded by (A) the width of
the release area of such substance perpendicular to the direction of ground-water flow, (B) two side boundary
lines parallel to the upgradient direction of ground-water flow extending fn)m the two endpoints of said width
to the upgradient parcel boundary, and (C) the upgradient parcel boundary extending between the two side
boundary lines, excluding any portion of such upgradient area that is (i) affected by any other release of such
substance or (ii) beneath an existing permanent structure

(69) "Volatilization cntena" means the concentrations identified in Appendix E and Appendix F to sections 22a-
133k-l through 22a-133k-3 of the Regulations of Connecticut State Agencies or altemative cntena approved
by the Commissioner pursuant to subdivision 22a-133k-3(c)(4) of the Regulations of Cormecticut State
Agencies ^

(70) "Volatilization cntena for ground water" means the concentrations identified in Appendix E to sections 22a-
133k-1 through 22a-133k-3 of the Regulations of Connecticut State Agencies

(71) "Volatilization cntena for soil vapor" means the concentrations identified in Appendix F to sections 22a-
133k-1 through 22a-133k-3 of the Regulations of Connecticut State Agencies

(72) "Water table" means the plane in the ground at which plane all pore spaces are filled with water at
atmosphenc pressure

(73) "Water Quality Standards" means the latest adopted Connecticut Water Quality Standards and Cntena
adopted by the Commissioner pursuant to section 22a-426 of the General Statutes

(74) "Wetland' means 'wetlands' as defined in sections 22a-38(15) and section 22a-29(2) of the General
Statutes

(75) "Zone of influence" means zone of influence as defined in section 22a-430-3(a) of the Regulations of
C onnccticut Slate Agencies
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(b) Applicability.

Sections 22a-133k-1 through 22a-l 33k-3, inclusive, of the Regulations of Connecticut State Agencies apply to
any action taken to remediate polluted soil, surface water or a ground-water plume at or emanating fiom a release
area which action is-

(1) required pursuant to Chapter 445 or 446k of the General Statutes, or
(2) taken pursuant to Public Act 95-183 or Public Act 95-190 including but not limited to any such
action required to be taken or venfied by a licensed environmental professional pursuant to such Public ' ^
Acts.

Sections 22a-133k-l through 22a-133k-3, inclusive, of the Regulations of Connecticut State Agencies do not i
apply withm the zone of influence of a ground-water discharge permitted by the Commissioner under section 22a-
430 of the General Statutes Any person conducting a remediation in accordance with said sections 22a-133k-1
through 22a-133k-3, inclusive, of the Regulations of Connecticut State Agencies shall obtain all permits and
other authorizations required by state, federal and local law and shall comply with all applicable state, federal and
local laws, including without limitation the requirements of 40 CFR Part 761. In the event that any provision of
sections 22a-133k-1 through 22a-133k-3, inclusive, of the Regulations of Connecticut State Agencies conflicts
with any provision of any other statute or regulation, the more stnngent provision shall prevail. Nothing in this i
subsection shall be constraed as requinng any further remediation of any release which has been remediated and
which remediation has been approved in writing by the Commissioner, unless the Commissioner takes action to
require such remediation pursuant to any section of Chapter 446k of the General Statutes.

(c) Time frames for Issuance of Approvals by the Commissioner |

The Commissioner shall, no later than thirty days after the date of receipt of a request for his approval of any
vanance from or alternative cntena pursuant to sections 22a-133k-1 through 22a-133k-3, inclusive, of the
Regulations of Connecticut State Agencies, provide to the requester in wnting estimated time frames for the '
Commissioner to (1) determme whether additional information is needed for him to evaluate the request; and (2) [
a^rove or deny a complete request In addition, no later than one hundred and eighty days following adoption
of said sections 22a-133k-l through 22a-133k-3, inclusive, of the Regulations of Connecticut State Agencies,
the Commissioner shall make available general estimated wntten time frames for the Commissioner to approve
any vanance or alternative cntenon pursuant to these regulations, including estimated time frames for the
Commissioner to (1) determine whether additional information is needed to evaluate the request, and (2) approve
or deny a complete request In establishing estimated time frames pursuant to this subsection, the Commissioner
shall take into account the complexity of the request and the environmental and economic significance of the
remediation, and shall expedite any request associated with any voluntary remediation pursuant to Public Acts
95-183 or 95-190

'

V

(d) Public Participation

(1) Public Heanng on Remediation If the Commissioner determines that there is substantial public
interest in any remediation prop<ised pursuant to section 2 of P A 95-190 or section 2 or 3 of P A 95-

183, he may hold a public heanng on such proposed remediation, and he shall hold a heanng upon
receipt of a petition signed b> iv\eni>-five or more persons Notice of any such heanng shall be
published in a newspaper of substantial circulation in the area of the proposed remediation at least thirty
days pnor to such heanng Such heanng need not be conducted pursuant to^ the provisions of Chapter
54 of the General Statutes \

I
,  I

(2) Comment Procedures Any public notice published or mailed pursuant to section 2 of P A 95-190
or section 2 or 3 of PA 95-183 shall provide that comments on the proposed remediation may be
submmed to the Commissioner w ithin fony-five days of the publication or mailing of such notice The f
Commissioner shall forward a copy of all comments received by the date specified in the public notice 1
and all comments made at a public heanng to the owner of the subject parcel and, if different, the person
undertaking remediation at such parcel The person undertaking remediation at the subject parcel shall,
within sixty days of receiving such comments, submit to the Commissioner a wntten summary of all such i
comments and a wntien response to each such comment The Commissioner shall review such summary
and responses and shall adopt it as his own, adopt it with modifications, or reject it and prepare a ^
response to each such comment The Commissioner shall send a copy of the initial summary and
responses and of his action with respect thereto to each person who submitted comments on the

n
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remediation proposal

(e) Periodic review.

The Commissioner shall penodically review sections 22a-133k-1 through 22a-133k-3, inclusive, of the
Regulations of Connecticut State Agencies to determme whether the implementation of such regulations is
successfiiUy protecting pubhc health and the environment fiom the ha^rds of pollution. The Commissioner shall
also evaluate whether the implementation of the regulations streamlines the process of conducting remediation
projects in Connecticut, based upon, among other thmgs, his review of the number of remediation projects
completed in accordance with said sections 22a-133k-1 through 22a-133k-3, inclusive, of the Regulations of
Connecticut State Agencies, the number of such projects reviewed by the Commissioner pursuant to sections 2
or 3 of P. A. 95-183, the length of time required for the Commissioner's review of complete requests for approval
of alternative cntena or vanances, and the number of remediation projects conducted pursuant to P. A. 95-190
or sections 2 or 3 of P. A. 95-183 which projects were verified by a licensed environmental professional. Such
reviews shall be conducted at intervals of no more than five years, provided that nothing in this subsection shall
preclude the Commissioner, at his discreuon, fiom conducting such a review at any time and further provided that
the first such review shall be conducted no later than eighteen months after the effective date of sections 22a-
133k-l through 22a-133k-3, mclusive, of the Regulations of Connecticut State Agencies. As a result of such a
penodic review, the Commissioner may conclude that the goals of this subsection and section 22a-133k of the
General Statute are being met, or he may conclude that revisions to such regulations are necessary to ensure that
the implementation of said sections 22a-133k-1 through 22a-133k-3, inclusive, of the Regulations of Connecticut
State Agencies achieves such goals, in which case he may revise such Regulations as he deems necessary to
achieve those goals

Section 2 The Regulations of Connecticut State Agencies are amended by adding a new section 22a-133k-2 as
follows

22a-133k-2 Standards for Soil Remediation

(a) General

Unless otherwise specified in sections 22a-133k-1 through 22a-133k-3, inclusive, of the Regulations of
Connecticut State Agencies, polluted soil at a release area shall be remediated to a concentration which meets (1)
(A) the direct exposure cntena set forth in subsection (b) of this section or alternative direct exposure cntena
established in accordance with subdivision (2) or subdivision (7) of subsection (d) of this section, and (B) the
pollutant mobility cntena set forth in subsection (c) of this section or altemanve pollutant mobility cntena
established in accordance with subdivision (3) or (5) of subsection (d) of this section, or (2) the background
concentration for soil provided notice has been submitted to the Commissioner which notice shall be submitted
on a form ftimished by the Commissioner and shall include a bnef descnption of the subject release area and of
the general charactenstics of soils in the vicinity of such release area, a map showing the location of such release
area, and based on reasonable inquiry of other release areas in the vicinity thereof, and of all soil samples taken
for the purpose ofcharactenzing background concentration for soil, and the results of all laboratory analyses of
such samples

(b) Direct Exposure Cntena

(1) Except as otherwise provided in this paragraph, polluted soil at a release area shall be remediated to
at least that concentration at which the residential direct exposure cntena for each substance is met

(2) (A) Polluted soil at a release area may be remediated to a concentration at which the

industnal/commercial direct exposure cntena for each substance except PCB is met if (i) access
to the parcel containing such release area is limited to individuals working at or people
temporanly visiting the subject parcel, and (ii) an environmental land use restnction is in effect
with respect to such parcel, or to the portion of such parcel containing such release area, which
environmental land use restnction ensures that the parcel or restncted portion thereof is not used
for any residential activity in the future and that any future use of such parcel or restncted
portion thereof is limited to an industnal or commercial activity
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(B) Soil polluted with PCB at a release area may be remediated to a concentration at which the
industnal/commercial direct exposure cntena for PCB is met if the parcel upon which such
release area is located is (i) an outdoor electrical substation as defined in 40 CFR 761.123, or
(ii) an other restncted access location as defined m said section 40 CFR 761.123 and an
environmental land use restnction is in effect with respect to such parcel, or to the portion of
such parcel containmg such release area, which environmental land use restnction ensures that
the parcel or restncted portion thereof is not used for any residential activity m the future and
that any future use of such parcel or resmcted portion thereof is limited to an mdustnal or
commercial activity

(3) The direct exposure cntena for substances other than PCB do not apply to inaccessible soil at a
release area provided that if such inaccessible soil is less than 15 feet below the ground surface an
environmental land use restnction is in effect with respect to the subject parcel or to the portion of such
parcel containmg such release area, which environmental land use restriction ensures that such soils will
not be exposed as a result of excavation, demolition or other activities and that any pavement which is
necessary to render such soil inaccessible is maintained m good condition unless and until such
restnction is released in accordance with said section 22a-133q-l. Unless an alternative cntenon has
been approved m accordance with subsection 22a-133k-2(dX7), inaccessible soil polluted with PCB may
be remediated to a concentration of 10 ppm PCB by weight provided that (A) if such inaccessible soil
IS located on a parcel which is an other restncted access location as defined in said section 40 CFR
761.123, such soil may be remediated to a concentration of 25 ppm PCB by weight, or (B) if such
inaccessible soil is located on a parcel which is an outdoor electncal substation as defined m 40 CFR
761 123, such soil may be remediated to a concentration of 25 ppm PCB by weight, or if a label or notice
is visibly placed m the area in accordance with 40 CFR Part 761, to a concentration of 50 ppm PCB by
weight

(4) Additional Polluting Substances

(A) With respect to a substance at a release area for which a direct exposure cntenon is not
specified in sections 22a-133k-1 through 22a-133k-3, inclusive, of the Regulations of
Connecticut State Agencies, the Commissioner may, after consultation with the Commissioner
of Public Health, approve in wniing a direct exposure cntenon to apply to such substance at
a particular release area Any person requesting approval of a direct exposure cntenon for such
substance shall submit to the commissioner (i) a proposed nsk-based direct exposure
concentration for such substance calculated in accordance with subparagraph (B) or (C) of this
subdivision as applicable, and (n) the analytical detection limit for such substance Before
approving a direct exposure cntenon the Commissioner shall consider the proposed nsk-based
direct exposure concentration for such substance, the analytical detection limit for such

substance, any information about the health elTects such substaiice may cause due to exposure
pathways not accounted for in the pmposed nsk-based direct exposure, and any other
information that the C ommissioner reasonably deems necessary

(B) The proposed residenual nsk-b^sed direct exposure concentration shall be calculated using
the following equations

(i) For carcinogenic substances

DECpg = ^ i ^ X AT BW^ X AT 1
ITSI ! IRc X EDc X EF X CF IR^ x ED^ x EF x CF 1
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(ii) Fornon-carcinogenic substances:

DEC^= [rfOxh]' 1 BWc X ATc +
IRc xEDcxEFxCF

BW;,x AT

IR^xED^xEFx CF

(ill) The abbreviations used in subparagraphs (i) and (ii) shall be interpreted in
accordance with the following table and shall be assigned the values specified therein

Term Description ^ Units Value

DECrb Risk-based Direct Exposure
Cntenon

mg/kg calculated

Risk Target Cancer Risk Level unitless l.OE-06

FD Hazard Index unitless 1 0

CSF Cancer slope Factor (mg/kg-day)' substance-

specific

RFD Reference Dose mg/kg-day substance-

specific

IRc Ingestion Rate, Child mg/day 200

IR, Ingestion Rate, Adult mg/day 100

EF Exposure Frequency days/year 365

EDc Exposure Duration, Child years 6

ED, Exposure Duration, Adult years 24

CF Conversion Factor kg/mg 0 000001

BWV Body Weight, Child kg 15

BW, Body Weight, Adult kg 70

AT Averaging Time,

for carcinogens
days 25550

AT, Averaging Time, Child
for non-carcinogens

days 2190

AT, Averaging Time, Adult

for non-carcinogens
days 8760

(C) The proposed industnal/commercial nsk-based direct exposure concentration shall be
calculated using the following equations

(i) For carcinogenic substances

DECp Risk BW x AT

IR X ED X EF X CF

(ii) For non-carcinogenic substances

DEC« RFDx BWx AT

IR X EF X ED X CF
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(iii) The abbreviations used in subparagraphs (i) and (li) shall be interpreted in
accordance with the following table and shall be assigned the values specified therein

Term Description ' . • Unhs ̂ Value

DEGj^b Risk-based Direct Exposure Gntenon mg/kg calculated

Risk Target Gancer Risk Level unitless l.OE-06

HI Hazard Index unitless 1.0

GSF Gancer slope Factor (mg/kg-day)-' substance-

specific

RFD Reference Dose mg/kg-day substance-

specific

IR Ingestion Rate mg/day 50

EF Exposure Frequency days/year 250

ED Exposure Duration years 25

GF Gonversion Factor kg/mg 0.000001

BW Body Weight kg 70

AT Averaging Time,

for carcinogens
days 25550

AT. Averaging Time, Adult
for non-carcmogens

days 9125

(c) Pollutant Mobility Cntena

(1) General ^ ^

(A) A substance, other than an inorganic substance or RGB, in soil above the seasonal low

water table, or above the seasonal high water table if (i) remediation to the seasonal low water
table IS not technically practicable or would not result in the permanent elimination of a source
of pollution or (ii) the subject soil is located in a GB area, shall be remediated to at least that

concentration at which the results of a mass analysis of such soil for such substance does not
exceed the pollutant nxibility cntenon applicable to the ground-water classification of the area
at which such s^iil is located, except that in the circumstances identified in subdivision (2) of this

subsection, remediation to achieve compliance with the pollutant mobility cntena may be
conducted in accordance with the requirements established in said subdivision (2)

(B) An inorganic substance or RGB in soil above the seasonal low water table, or above the

seasonal high water table if (i) remediation to the seasonal low water table is not technically
pracDcable or would not result in the permanent elimination of a source of pollution or (ii) the
subject soil IS located in a GB area, shall be remediated to at least that concentration at which

the results of a TGLR or SRLR analysis of such soil for such substance does not exceed the
pollutant mobility cntenon applicable to the ground-water classification of the area at which
such soil IS located, except that in the circumstances identified in subdivision (2) of this

subsection, remediation to achieve compliance with the pollutant mobility cntena may be
conducted in accordance with the requirements established in said subdivision (2)

(2) Specific Gircumstances

(A) Polluted Soils in a GA Area
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A soil in a GA area and polluted with a substance, other than 1,2 dichlorobenzene, ethyl
benzene, toluene, xylenes or total petroleum hydrocarbons, which soil is at or above the seasonal
low water table, or at or above the seasonal high water table if remediation to the seasonal low
water table is not techmcally practicable or would not result in the permanent elirmnation of a
source of pollution, may be remediated to at least that concentration at which the results of a
TCLP or SPLP analysis of such soil for such substance do not exceed the ground-water
protection cntenon for such substance.

(B) Soils Polluted with Volatile Orgamc Substances in a GA area

A soil m a GA area polluted with a volatile orgamc substance, other than 1,2 dichlorobenzene,
ethyl benzene, toluene, or xylenes which soil is at or above the seasonal low water table, or at
or above the seasonal high water table if remediation to the seasonal low water table is not
techmcally practicable or would not result m the permanent elimination of a source of pollution,
may be remediated to at least that concentration at which the results of a TCLP or SPLP

analysis of such soil for such substance do not exceed the ground-water protection cntenon for
such substance mulupbed by ten or the results of a mass analysis of such soil for such substance
do not exceed the pollutant mobility cntenon for such substance multiplied by ten or by an
alternative dilution or dilution and attenuation factor approved by the Commissioner in
accordance with subdivision (4) of subsection (d) of this secuon, provided no non-aqueous
phase liquids are present in the subject release area as determined in accordance with
subdivision (3) of this subsecuon, the water table is at least fifteen feet above the surface of the
bedrock and the downward vertical flow velocity is not greater than the honzontal flow velocity,
and

(i) (aa) a public water supply distnbution system is available within 200 feet of the
subject parcel, all adjacent parcels, and any parcel within the areal extent of the ground-
water plume caused by the subject release area, (bb) the ground water within the areal
extent of such ground-water plume is not used for dnnking water, (cc) no public or
pnvate water supply wells exist within 500 feet of the subject release area, and (dd) the
ground water affected by the subject release area is not a potential public water supply
resource, or

(ii) (aa) the concentratioapf any volatile organic substance in a ground-water plume
and within seventy-five feel of the nearest downgradient parcel boundary does not
exceed the ground-water protection cntenon, (bb) except for seasonal vanation, the
areal extent of volatile organic substances in the ground-water plume is not increasing
over time and the concentration of any volatile organic substance in the ground-water
plume IS not increasing, except as a result of natural attenuation, at any point over time
and (cc) nonce of such condmon is provided to the Comrmssioner on a form furnished
by the Commissioner, which nonce shall include a bnef description of the release area,
a bnef descnption of the distnbunon and concentranon of volatile organic substances
in soil and ground water, a map showing the locanon of the release area, and based on

reasonable inquiry all other volatile organic substance release areas in the vicinity of
the subject release area, all ground-water and soil monitonng points, and the areal
extent of the volatile organic substance ground-water plume, and the results of all
laboratory analyses conducted to determine whether the requirements of this
subparagraph have been met, or

(ill) (aa) the concentration of any volatile organic substance within such ground-water
plume does not exceed the ground-water protection cntenon for such substance at a
location downgradient of the release area, on the subject parcel, and within 25 feet of
such release area, and (bb) notice of such condition is provided to the Commissioner
on a form furnished by the Commissioner, which notice shall include a bnef

descnption of the release area, a bnef descnption of the distnbution and concentration
of volanle organic substances in soil and ground water, a map showing the location of
the release area, and based on reasonable inquiry all other volatile organic substance
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release areas m the vicinity of the subject release area, and all ground-water and soil
monitonng points; and the results of all laboratory analyses conducted to detemnne
whether the requirements of this subparagraph have been met.

(C) Inorganic, semi-volatile, PCS or pesticide contamination in a GA area.

A soil in a GA area and polluted with morgamc substances, semi-volatile substances, PCB or
pesticides, which soil is at or above the seasonal low water table, or at or above the seasonal
high water table if remediation to the seasonal low water table is not technically practicable or
would not result in the permanent elimination of a source of pollution, may be remediated to a
level at which (iXaa) the results of a TCLP or SPLP analysis of such soil for such substance do
not exceed the ground-water protection cntenon for such substance multiplied by ten or by an
alternative dilution or dilution and attenuation factor approved by the Commissioner in
accordance with subdivision (4) of subsection (d) of this section or (bb) the results of a mass
analysis of such soil for a substance do not exceed the pollutant mobility critenon for such
substance multiplied by ten or by an alternative dilution or dilution and attenuation factor
approved by the Commissioner m accordance with subdivision (4) of subsection (d) of this
section, provided (ii) (aa) the release area and any portion thereof is located at least twenty-five
feet fiom the nearest legal boundary of the parcel in the downgradient direction, (bb) no non-
aqueous phase liquids are present in the release area as determined in accordance with
subdivision (3) of this subsection, and (cc) the water table is at least fifteen feet above the
surface of the bedrock

(D) Polluted Soils in a GB area

A substance other than total petroleum hydrocarbons in soil above the seasonal high water table
m a GB area may be remediated to a level at which the results of a TCLP or SPLP analysis of
such soil does not exceed the ground-water protection cntenon for any such substance (i) (aa)
multiplied by 10, (bb) muluplied by the ratio of the summation of the areas downgradient and
upgradient of the release area to the release area, provided that such ratio does not exceed 500,
or (cc) or muluplied by an altemauve diluuon or dilution and attenuation factor approved by the
Commissioner in accordance with subdivision (5) of subsection (d) of this section, (ii) provided
non-aqueous phase liquids are not present in such soil as determined m accordance with

subdivision (3) of this subsection

(E) Site specific dilution in a GB area

(i) A substance, other than total petroleum hydrocarbons, in a soil at or above the
seasonal high water table in a GB area where the background concentration for ground
water for such substance is less than the applicable ground-water protection cntenon,
may be remediated to a level at which the results of a mass analysis of such soil for a

substance do not exceed the pollutant mobility cntenon applicable to such substance
in a GA area muluplied by a site-specific diluUon factor calculated in accordance with

clause (ii) of this subparagraph, or the results of a TCLP or SPLP analysis of such soil

for a substance do not exceed the ground-water protection cntenon for such substance
muluplied by a sile-specific diluUon factor calculated in accordance with clause (ii) of

this subparagraph, provided (aa) no non-aqueous phase liquids are present in such soil
as determined in accordance with subdivision (3) of this subsection, (bb) notice has
been submitted to the Commissioner in accordance with clause (in) of this
subparagraph. and (cc) the water table in the release area is at least fifteen feet above

the surface of the bedrock and the downward ground water vertical flow velocity is not
greater than the ground water honzontal flow velocity

(ii) For the purpose of clause (i) of this subparagraph, the site-specific diluUon factor
shall be calculated using the following formula DF = (1 + (Kid/IL))(1-F^j), where

DF = site-specific diluuon factor
K = hydraulic conducuvity, in feet per year, of the unconsolidated aquifer
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underlying the release area
1 = horizontal hydraulic gradient in feet per feet
d= 15 feet

I = infiltration rate in feet per year as specified in subparagraph (iv) of
this subparagraph

L = length in feet of the release area parallel to the direction of ground-
water flow

background concentration for ground water divided by the ground-
water protection cntenon for the subject substance, or, where the
background concentration for ground water can not be quantified, V2
the mmimum detection limit for the subject substance divid^ by the
ground-water protection cntenon for the subject substance

(ill) A notice submitted pursuant to clause (i) of this subparagraph shall be submitted
on a form prescnbed and provided by the Commissioner and shall include a bnef
descnption of the release area and the general charactenstics of soils in the vicinity of
the release area, a map showing the location of the release area, and based on
reasonable inquiry other release areas in the vicinity contaimng the substance for which
the site-specific dilution factor is calculated, and all monitonng points, if applicable,
jusdficauon for use of a till infiltration rate other than 0 5 feet per year, and the results
of all the laboratory analyses and field analyses used to determine the (aa) parameters
of the equation in clause (11) of this subparagraph and (bb) identification of geologic
matenal for the purposes of choosing an infiltration rate in accordance with clause (iv)
of this subparagraph

(IV)

Geologic Material Infiltratidhl^te (feet/year)^;

Stratified Drifl 20

Till 05-10

Lacustrine Deposits 04

(3) Detennining the Presence of Non-aqueous Phase Liquids in Soil For the purpose of this subsection,
the presence of non-aqueous phase liquids in soil shall be determined using the following equanon C„p
= (S/2pb KK^ Pb + 0. H'OJ. where

C„p = the concentration of an organic substance at which or above which such substance may
be present m a non-aqueous phase

S= the efTeciive soiubiiiiv

Pb = dry soil bulk density
=  soil-water partition ccxrfficienl, which may be approximated by
=  soil organic carbon-water partition coefficient

Qx = fraction organic carbon of soil
0,, = water-filled soil porosity (L^^^L„,,)
6, = air-filled soil poreisity (L,^L„,,)
H* = Henry's law constant (dimensionless)

H = Henry's law constant (atm-mVmol)

The terms defined above shall be assigned the following values

Term Units Vdue ^

^NAP mg/kg calculated

s mg/L chemical-specific
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Pb kg/L 1.5 or the lowest value measured

at the subject release area

K. , L/kg calculated

Koc L/kg chemical-specific

^x: g/g 0 006 or the lowest value

measured at the subject release
area

0. Evkatei^f'sod 0 15

03 ^ai/Lsoil 0.28

umtless H X 41 where 41 is a conversion

factor

H atm-mVmol chemical-specific

(4) Exceptions

(A) If at a release area (i) the ground-water classification is GB and (ii) the elevation of the
water table is below the elevation of the top of bedrock, such release area shall be remedia

ted to a

concent

ration

which

meets

t  h e

pollutan
t

mobility
criteria

applica

ble to

a n y

location

at which

t  h e

ground-
water

classific

ation IS

OA or

)  GAA

(B) The pollutant mobility cntena do not apply to environmentally isolated soil provided
an environmental land use restriction is in effect with respect to the parcel, or portion
thereof containing such soil which environmental land use restriction ensures that such

soil will not be exposed to infiltration of soil water due to, among other things,
demolition of the building

(C) The pollutant mobility cntena do not apply to polluted fill on a parcel if (aa) such fill
is polluted only with coal ash, wood ash, coal fragments, asphalt paving fragments, or
any combination thereof, (bb) such fill is not polluted with any volatile organic
substance, (cc) the concentration of each substance in any such fill is consistent with
the requirements established in subsection (b) of this section, (dd) such substance is not
affecting and will not affect the quality of an existing or potential public water supply
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resource or an existing private drinking water supply; (ee) a public water supply
distnbuUon system is available within 200 feet of such parcel and all parcels adjacent
thereto, and (f!) the placement of the fill was not prohibited by law at the time of
placement

(5) Additional Polluting Substances.

With respect to a substance for which a pollutant mobility cntenon is not specified in sections 22a-133k-
1 through 22a-133k-3, inclusive, of the Regulations of Connecticut State Agencies, the Commissioner
may approve a pollutant mobility cntenon, a dilution or dilution and attenuation factor, and a method
for determimng compliance with such cntenon to apply to such substance at a particular release area,
provided he finds that such cntenon will ensure that soil water at such release area does not exceed, in
a GA area, the ground-water protection cntenon, or in a GB area the ground-water protection cntenon
multiplied by a dilution factor of 10.

(d) Altemative Soil Cntena.

(1) Requests for Approval of Altemative Soil Cntena.

(A) Any person requesting thai the Commissioner approve an altemative cnterion applicable
to a particular release area shall submit the name and address of the owner of the parcel at
which such release area is located, the address of such release area and a bnef descnption of its
location; a detailed descnption of such release area; and a map at a scale of not less than 1.1200
showmg the location of all release areas on such parcel, the subject release area, and describing
the concentration and distnbution of all substances in the soil of the subject release area,
mcludmg but not limited to the substance for which an altemative cntenon is sought; a detailed
wntten report descnbing the justification for the proposed altemative cntenon, and any other
information the Commissioner reasonably deems necessary to evaluate such request

(B) Any person requesting that the Commissioner approve an altemative pollutant mobility
cntenon or an altemative dilution or dilution attenuation factor shall submit, in addition to the
information required by subpaiagraph (A) of this subdivision, a detailed descnption of any other
release area located on the same parcel as the subject release area and which other release area
(i) IS affected or potentially affected by the subject release area or (ii) is affecting or potentially
may affect the subject release area. ^

(C) Any person requesting that the Commissioner approve an altemative direct exposure
cntenon shall submit, in addition to the information required by subparagraph (A) of this
subdivision, a detailed descnption of any other release area located on the same parcel as the
subject release area

(2) Alternative Direct Exposure Cntena

With respect to a substance except PCB for v\hich a direct exposure cntenon is specified in sections 22a-
133k-l through 22a-133k-3, inclusive, of the Regulations of Connecticut State Agencies, the
Commissioner may approve an alternative direct exposure cntenon and an altemative method for
determining compliance with such cntenon provided it is demonstrated to the satisfaction of the
Commissioner, after consultation with the Commissioner of Public Health that the application of such
alternative cntenon at the subject release area will protect human health and the environment from the
risks associated with direct exposure to polluted soil by ensunng that (A) the concentration of each
carcinogenic substance in such soil does not exceed a 1 X lO'*" excess lifetime cancer nsk level and the

concentration of each non-carcinogenic substance in such soil does not exceed a hazard index of 1, or
(B) for a release area polluted with multiple substances, the cumulative excess lifetime cancer nsk for
all carcinogenic substances in such soil does not exceed 1X10'^ and the cumulative hazard index does

not exceed 1 for non-carcinogenic substances in such soil with the same target organ Any person
requesting approval of an alternative direct exposure cntenon shall submit to the Commissioner and the
Commissioner of Public Health a nsk assessment prepared in accordance with the most recent EPA Risk
Assessment Guidance for Superfund or other nsk assessment method approved by the Commissioner
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in consultation with the Commissioner of Public Health, and shall submit any additional information
specified by the Commissioner or the Commissioner of Public Health.

(3) Alternative Pollutant Mobility Cntena for GA Areas
(

With respect to a substance occumng at a release area located in a GA area, and for which substance a
pollutant mobility cntenon is specified in sections 22a-133k-1 through 22a-133k-3, inclusive, of the
Regulations of Connecticut State Agencies, the Commissioner may approve an alternative pollutant
mobility cntenon and an alternative method for determining compliance with such cnterion, provided
It IS demonstrated to the Commissioner's satisfaction that the application of such alternative cntenon at
the subject release area will ensure that soil water at such release area will not exceed the ground-water
protection cntenon for such substance

(4) Alternative Dilution or Dilution Attenuation Factor for GA Areas.

With respect to a substance occurring at a release area located m a GA area, and for which substance a
pollutant mobility cntenon is specified in sections 22a-133k-l through 22a-133k-3, inclusive, of the
Regulations of Connecticut State Agencies, the Commissioner may approve an alternative dilution or
dilution attenuation factor, provided that it is demonstrated to the Commissioner's satisfaction that
application of such dilution factor will ensure that such release area will not degrade ground-water
quality and thereby prevent the achievement of the applicable ground-water remediation standards.

(5) Alternative Pollutant Mobility Cntena for GB Areas

With respect to a substance occumng at a release area located in a GB area, and for which substance a
pollutant mobility cntenon is specified in sections 22a-133k-1 through 22a-133k-3, inclusive, of the
Regulations of Connecticut State Agencies, the Commissioner may approve an alternative pollutant
mobility cntenon and an alternative method for determining compliance with such cntenon at such
release area, provided it is demonstrated to the Commissioner's satisfaction that the application of such
cntenon will ensure that soil water at the release area, after dilution with ground water denved from
infiltration on the parcel, will not exceed the ground-water protection cntenon for such substance

(6) Alternative Dilution or Dilution Attenuation Factor for GB Areas.

With respect to a substance occumng at a release area located in a GB area, and for which substance a
pollutant mobility cntenon is specified in sections 22a-133k-1 through 22a-133k-3, inclusive, of the
Regulations of Connecticut State Agencies, the Commissioner may approve an alternative dilution or
dilution attenuation factor, provided that it is demonstrated to the Comrmssioner's satisfaction that
application of such alternative dilution or dilution attenuation factor will ensure that the soil water at
such release area will not cause the ground water at the nearest downgradient property boundary to
exceed the ground-water protection cntenon for such substance

(7) Alternative Direct Exposure Cntenon for PCB

The ( ommissioner may approve an alternative direct exposure cntenon for PCB including an alternative
direct exposure cntenon for an inaccessible soil polluted with PCB, and an alternative method for
determing compliance with such cntenon, provided it is demonstrated to the satisfaction of the
Commissioner after consultation with the Commissioner of Public Health that the application of such
alternative cntenon at the subject release area will protect human health and the environment from the
nsks associated with direct exposure to soil polluted with PCB and is consistent with 40 CFR Part 761

and with the "Guide on Remedial Acuons at Superfund Sites with PCB Contamination" (EPA Directive
9355 4-01, August 1990)

(e) Applying the Direct Exposure and Pollutant Mobility Cntena

(1) Unless an alternative method for determining compliance with a direct exposure cntenon has been
approved by the Commissioner in wntmg, compliance with a direct exposure cntenon is achieved when
(A) the ninety-five percent upper confidence level of the anthmeUc mean of all sample results of
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laboratoiy analyses of soil fk)m the subject release area is equal to or less than such cntenon, provided
that the results of no single sample exceeds two times the applicable direct exposure criterion or (B) the
results of all laboratory analyses of samples from the subject release area are equal to or less than the
applicable direct exposure cntenon

(2) Unless an alternative method for determining compliance with a pollutant mobility cntenon for a
particular substance has been approved by the Commissioner in wnting, compliance with a pollutant
mobility cntenon for such substance is achieved when:

(A) (i) a representative sampling program consisting of not less than twenty samples of soil
located above the water table has been used to characterize the distnbution and concentration

of such substance at the subject release area or remaining at the subject releaise area following
remediauon, (ii) the release area has not been remediated by means of excayation and removal
of polluted soil, (iii) the mnety-five percent upper confidence level of the anthmetic mean of
all the sample results of laboratory analyses of soil fix)m the subject release area for such
substance is equal to or less than the applicable pollutant mobility cntenon or the results of all
laboratory analyses of samples from the subject release area are equal to or less than the
applicable direct exposure cntenon, and (iv) no single sample result exceeds two times the
applicable pollutant mobility cntenon;

(B) (i) a representauve samphng program consisting of less than twenty samples of soil located
above the water table has been used to charactenze the distribution and concentration of

substances remaining at the subject release area following remediation, (ii) the release area has
not been remediated by means of excavation and removal of polluted soil, and (in) the results
of all laboratory analysis of samples from the subject release area for such substances are equal
to or less than such pollutant mobility cntenon, or

(C) (i) the subject release area has been remediated by means of excavation and removal of
polluted soil, (ii) a representative sampling program consisting of samples of soil located above
the water table has been used to charactenze the distnbution and concentration of substances

remaining at the subject release area following excavation and removal, and (in) the results of
all laboratory analyses of samples from the subject release area for such substances are equal
to or less than such pollutant mobility cntenon

(3) Matnx interference effects

If any applicable cntenon for a substance in soil is less than the concentration for such substance that
can be consistently and accurately quantified in a specific sample due to matnx interference effects, the
following actions shall be taken

(A) (i) "Test Methods for Evaluating Solid Waste Physical/Chemical Methods," SW-846,
U S Environmental Protection Agency, Office of Solid Waste, Washington D C 20460 shall
be consulted to determine if an analytical method sufficiently sensitive to achieve the applicable
analytical detection limit was used to conduct the analysis of the subject substance If there is
available an alteman\e analytical method which is sufficient to achieve the required analytical
detection limit, appropnate for the sample matnx, and has been approved by EPA or approved
in wnung by the Commissioner, the subject soil shall be re-analyzed for the subject substance
using such alternative method

(ii)lf a sample has been analyzed by one or more analytical methods in accordance with
subparagraph (AXO of this subdivision and the applicable analytical detection limit has not been
achieved due to matnx interference effects, such method(s) shall be modified in order to
compensate for such interferences, in accordance with analytical procedures specified by EPA
within the scope of the analytical method

(B) If, afier re-analyzing the subject soil and anemptmg to compensate for matnx interference
effects in accordance with to subparagraph (A) of this subdivision, any applicable cntenon for
a substance in soil is less than the concentration for such substance that can be consistently and
accurately quantified in a specific sample due to matnx interference effects, compliance with

1  i

i  :
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such cntenon shall be achieved when such soil has been remediated to the lowest concentration

for such substance which can be consistently and accurately quantified without matrix
mterference effects

(C) A detailed summary of all measures taken to overcome matrix interference effects and a
determination of the lowest alternative quantification level applicable to the analysis of such
substance shall be prepared and, if requested by the Commissioner in wnting, shall be submitted
to the Commissioner for his review and approval.

(0 Vanances

(1) Widespread Polluted Fill

The Commissioner may grant a vanance fiom any of the requu-ements of subsection (c) of this section
upon the wntten request of the owner of the subject parcel if the Commissioner determmes that (A)
geographicaUy extensive polluted fill is present at such parcel and at other parcels in the vicinity of the
subject parcel, (B) such fill is not polluted with volatile orgamc substances, (C) such fill is not affecting
and will not affect the quality of an existing or potential public water supply resource or an existing
pnvate dnnking water supply, (D) the concentration of each substance in such fill is consistent with
subsection (b) of this section, (E) the placement of such fill was not prohibited by law at the time of
placement, and (F) the person requesung the vanance did not place the fill on the subject parcel In
determining whether to grant or deny such a vanance, the Comihissioner may consider the relative cost
of compliance with subsection (c) of this section, how extensive the polluted fill is, what relative
proportion of such fill occurs on the subject parcel, and whether the person requesting the vanance is
affiliated with any person responsible for such placement through any direct or indirect familial
relationship or any contractual, corporate or finanaal relationship other than that by which such person's
interest in such parcel is to be conveyed or financed

(2) Engineered Control of Polluted Soils

(A) Provided that an engineered control of polluted soils is implemented pursuant t o
subpara
graphs
(B) and

(C) of

t h i s

subsecti

on, the

require

ments of

subsecti

ons (a)

^  through
(e) of
th i s

section

do not

apply if

(i) the Commissioner authorized the disposal of solid waste or polluted soil at the
subject release area,

(ii) the soil at such release area is polluted with a substance for which remediation is
not technically practicable,

(ill) the Commissioner, in consultation with the Commissioner of Public Health, has
determined that the removal of such substance or substances from such release area

would create an unacceptable nsk to human health; or



STATE OF CONNECTICUT Page 19 of 66

REGULATION
OF

DEPARTMENT OF ENVIRONMENTAL

PROTECTION

(iv) the Commissioner has determmed, after providing notice and an opportunity for
a pubhc hearing, that a proposal by the owner of the subject parcel to use an engineered
control IS acceptable because (aa) the cost of remediating the polluted soil at such
release area is significantly greater than the cost of installing and maintaining an
engineered control for such soil and conductmg ground-water monitonng at such
release area in accordance with subsection (g) of section 22a-133k-3, and (bb) that the
significantly greater cost outweighs the risk to the environment and human health if the
engineered control feils to prevent the mobilization of a substance in the soil or human
exposure to such substance The Commissioner may hold a public heanng pursuant
to this section if in his discretion the public interest will be best served thereby, and he
shall hold a heanng upon receipt of a petition signed by at least twenty-five persons
Notice of the subject proposal shall be provided by the owner of the subject parcel in
two of the three following manners, (i) by publication m a newspaper of substantial
circulation in the affected area; (ii) by placmg and maintaimng on the subject parcel,
for at least thirty days, in a legible condition a sign which shall be not less than six feet
by four feet which sign shall be clearly visible from the public highway, or (in) by
mailing notice to the owner of record of each property abutting the subject parcel at his
address on the most recent grand tax list of the municipality or municipalities in which
such properties are located When notice is published or mailed, it shall include the
name and address of owner of the subject parcel, the location address and/or a
descnpdon of the location such parcel, a bnef descnption of the nature of the pollution
on the subject parcel, a bnef description of the proposed engineered control, and a bnef
descnption of the procedures for requesting a heanng When notice is provided by
posting a sign, the sign shall include the words "Environmental remediation is proposed
for this site For further information contact." and shall include the name and

telephone number of an individual ̂ m whom any interested person may obtain
information about the remediation The owner of the subject parcel shall venfy to the
Commissioner in wnting on a form furnished by him that notice has been given in
accordance with this subsection

(B) A request to use an engineered control shall be submitted to the Commissioner in wnung
and shall be accompanied by a detailed wntten report and plan which demonstrates that

(i) (aa) the proposed engineered control is designed and will be constructed to
physically isolate polluted soil and to minimize nugration of liquids through soil, to
funcnon with minimum maintenance, to promote drainage and minirmze erosion of or
other damage to such control, and to accommodate settling and subsidence of the
underlying soil so as \o maintain the control's structural integnty and permeability, and
(bb) \^ith respect to an engineered cap, such cap has been designed and constructed to
have a permeability of less than 10'^ cm/sec or, unless otherwise specified by the
Commissioner in wniing, to have the permeability specified in a closure plan
implemented under secDons 22a-209-1 et seq of the Regulations of Connecticut Stale
Agencies for a release area which is a lawfully authonzed solid waste disposal area,
(11) plans for ground-water monitonng at the subject release area are adequate to ensure
that any substance migrating therefrom will be detected,

(ill) plans for maintenance of the subject release area are adequate to ensure that the
stnictuial integnty. design permeability, and effectiveness of the engineered control will
be maintained, such plans shall include without limitation measures to prevent run-on
and mn-off of storm water from eroding or otherwise damaging the engineered control
and measures to repair such control to correct the effects of any settling, subsidence,
erosion or other damaging events or conditions,
(IV) an environmental land use restriction is or will be in effect with respect to the
parcel at which the subject release area is located, which restriction ensures that such

parcel will not be used in a manner that could disturb the engineered control or the
polluted soil,
(v) any other information that the Commissioner reasonably deems necessary, and
(vi) with respect to any release area subject to any of the requirements of section 22a-
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209-4(i) or section 22a-449(c)-100 through 110 of the Regulations of Connecticut
State Agencies, all such requirements are or will be satisfied With respect to a release
area which is not subject to any such regulations, the owner of the subject parcel shall
demonstrate that he has posted or will post a surety in a form and amount approved in
wntmg by the Commissioner, which surety durmg the first year after installation of the
engineered control shall be equal to the cost of one year's maintenance and monitonng
of the engineered control, and which in each subsequent year shall be increased in
amount by adding an amount equal to the cost of one year's maintenance and
monitoring, until the total amount of such surety is equal to the cost of five year's of
maintenance and moratonng, which amount shall be maintained in effect for the next
twenty-five years or for such other penod as may be required by the Commissioner

(C) When the Commissioner approves a request pursuant to this subsection to use an engineered
control he may require that such control incorporate any measures which he deems necessary
to protect human health and the environment Any person implementing an engineered control
under this subsection shall perform all actions specified in the approved engmeered control
proposal including the recordation of the environmental land use restncdon and posting of the
surety, and any additional measures specified by the Commissioner in his approval of such plan
Nodung m this subdivision shall preclude the Commissioner from taking any action he deems
necessary to protect human health or the environment if an approved engineered control fails
to prevent the migration of pollutants from the release area or human exposure to such
pollutants

(g) Removal of Non-aqueous Phase Liquids

Removal of light non-aqueous phase liquids from soil and ground water shall be conducted in accordance with j
section 22a-449(d)-106(f) of the Regulations of Connecticut State Agencies Any other non-aqueous phase liquid
shall be contained or removed from soil and ground water to the maximum extent prudent , '

(h) Use of Polluted Soil and Reuse of Treated Soil ' !

J
Any soil excavated from and/or treated at a release area dunng remediation shall be managed as follows

(1) Hazardous Waste ^ '

Treatment, storage, disposal and transportation of soil which is hazardous waste as defined pursuant to
section 22a-449(c) of the General Statutes shall be earned out in conformance with the provisions of
sections 22a-449(c)-101 through 1 10 of the Regulations of Connecticut State Agencies, and any other i
applicable law. f

(2) Special VVastes

In accordance with section 22a-209-8 of the Regulations of Connecticut State Agencies, the
Commissioner may aulhonze polluted soil which is not hazardous waste as defined pursuant to
subsection 22a-449(c) of the General Statutes, to be disposed of as special wastes as defined in said
section 22a-209-1 ^ j

I  !
(3) Polluted soil ^

Polluted soil from a release area may be treated to achieve concentrations of substances that do not j
exceed either the applicable direct exposure cntena or pollutant mobility cntena After such treatment, I
such so\\ may be reused on the parcel from which it was excavated or on another parcel approved by the —'
Commissioner, provided that such reuse is consistent with all other provisions of sections 22a-133k-1
through 22a-133k-3, inclusive, of the Regulations of Connecncut State Agencies and ( \

(A) Pnor to reuse, a map showing the location and depth of proposed placement of such soil is
submined to the Commissioner,

(B) Such soil IS not placed below the water table.

i  i
1  I
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(C) Such soil IS not placed in an area subject to erosion; and
(D) Any such soil in which the concentration of any substance exceeds the pollutant mobility
cntena applicable to a GA area is not placed over soil and ground water which have not been
affected by a release at the parcel at which placement is proposed, and
(E) For soils polluted with PCB, the Commissioner has issued a written approval in accordance
with by section 22a-467 of the General Statutes

(4) Natural Soil

Polluted soil may be used at any parcel of land if after treatment of such soil to reduce or remove
substances. (A) any naturally-occumng substance is present therein m concentrations not exceeding
background concentration for soil of such substance at the release area from which such soil is removed,
and (B) no other substance is detectable in such soil at a concentration greater than its analytical
detection limit.

(i) Additional remediation of soil

Nothing m sections 22a-133k-1 through 22a-133k-3, inclusive, of the Regulations of Connecticut State Agencies
shall preclude the Commissioner from taking any action necessary to prevent or abate pollution or to prevent or
abate any threat to human health or the environment, including without limitation.

(1) at any location at which, despite remediation in accordance with sections 22a-133k-1 through 22a-
133k-3, mclusive, of the Regulations of Connecticut State Agencies, the Commissioner determines that
there is a potential ecological risk he may require that an ecological nsk assessment be conducted in
accordance with HPA/630/R-92/001, February 1992, "Framework For Ecological Risk Assessment" and
that additional remediation be conducted to midgate any nsks identified in such assessment,
(2) at any location at which polluted soil has eroded into a surface-water body, the Commissioner may
require that the effect of such polluted soil on aquatic life be assessed and that remediation to protect or
restore aquatic life and surface water quality from the effects of such polluted soils be undertaken, or
(3) at any release area or parcel at which there is polluted soil containing multiple polluting substances,
the Commissioner may require addiuonal remediauon to ensure that the nsk posed by such substances
does not exceed (A) a cumulative excess lifetime cancer nsk of 10 ̂ for carcinogenic substances and (B)
a cumulative hazard index of 1 for non-carcinogenic substances with the same target organ
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Section 3. The Regulations of Connecticut State Agencies are amended by adding a new section 22a-133k-3 as
follows.

1  f

22a-133k-3 Ground-water Remediation Standards j
(a) General

(1) Remediation of a ground-water plume shall result in the attainment of (A) the requirements [ /
concermng surface water protection set forth m subsection (b) of this section and the requirements 1
conceming volatilization set forth in subsection (c) of this section; or (B) the background concentration i ^
for ground water for each substance in such plume.

(2) Remediation of a ground-water plume m a GA area shall also result in the reduction of each j
substance theiem to a concentration equal to or less than the background concentration for ground water

^  of such substance, except as provided in subsection (d) of this section.

(3) Remediation of a ground-water plume in a GB area shall also result in the reduction of each |
substance therein to a concentration such that such ground-water plume does not interfere with any J
existing use of the ground water.

(b) Surface-water protection cntena , I

)  (1) Except as provided m subdivision (2) of this subsection, remediation of a ground-water plume which
discharges to a surface water body shall result in the reduction of each substance therein to a
concentration whicb is consistent with subdivision (2) of subsection (f) of this section and which is equal I j
to or less than the surface-water protection cntenon or an alternative surface-water protection cntenon ; ^
established in accordance with subdivision (3) of this subsection

(2) If a ground-water plume (A) discharges to a wetland or an intermittent stream, or (B) the areal extent | 1
of such ground-water plume occupies more than 0.5%, or other percentage which is approved in wnting !' j
by the Commissioner, of the upstream drainage basin of the stream to which such plume discharges
measured from the intersection of stream and such ground-water plume, each substance therein shall be
remediated to a concentration equal to or less than the applicable aquatic life cntena contained in , !
Appendix D to the most recent Water Quality Standards, or equal to or less than an alternative water !
quality cntenon adopted by the Commissioner in accordance with section 22a-426 of the General

Statutes and paragraph 12b of the Water Quality Standards effective May 15, 1992

i
(3) Alternative surface-water protection cntena - |

Alternative surface-water cntena may be calculated in accordance with subparagraph (A) of this
subdivision or may be approved in wnting by the Commissioner in accordance with subparagraph (B) T 1
of this subdivision i j

(A) An alternative surface-water protection cntenon may be calculated for a substance in
Appendix D of the most recent Water Quality Standards by multiplying the lower of the human i
health or aquatic life cntenon for such substance in said Appendix D by [(0 25 x 7Q10)/Q j !
where Q is equal to the average daily discharge of polluted ground water from the subject
ground-water plume

(B) The Commissioner may approve an alternative surface-water protection cntenon to be I
applied to a panicular substance at a particular release area Any person requesting such —'
approval shall submit to the Commissioner (i) a report on the flow rate, under seven day ten
year low flow conditions, of the surface water body into which the subject ̂ und water plume \
discharges (ii) a report on other surface water or ground water discharges to the surface water j
body within one-half mile upstream of the areal extent of the ground-water plume, (in) a report ^ ^
on the instream water quality, (iv) a report on the flow rate of the ground-water discharge from
such release area to the surface water body and the extent and degree of mixing of such

\  1
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discharge in such surfece water, and (v) and any other mfoimation the Commissioner reasonably
deans necessaiy to evaluate such request The Commissioner shall not approve an alternative
surface-water protection cntenon under this subparagraph unless the requester demonstrates
that such cntenon will protect all existing and proposed uses of such surface water

(c) Volatilization cntena.

(1) Except as specified m subdivisions (2), (3), (4) and (5) of this subsection, all ground water polluted
"with a volatile organic substance within 15 feet of the ̂ und surface or a building, shall be remediated
such that the concentration of each such substance is equal to or less than the applicable residential
volatilization cntenon for ground water

(2) If ground water polluted with a volatile orgamc substance is below a building used solely for
industrial or commercial activity, such ground water shall be remediated such that the concentration of
such substance is equal to or less than the applicable industrial/commercial volatilization critenon for
ground water, provided that an environmental land use restnction is in effect with respect to the parcel
or portion thereof upon which such building is located, which restnction ensures that the parcel or
portion thereof will not be used for any residential purpose in the future and that any future use of the
parcel or portion thereof is limited to industnal or commercial jactivity,

(3) (A) Remediation of a volatile oigamc substance to the volatilization cntenon for ground water
shall not be required if the concentration of such substance in soil vapors below a building is
equal to or less than (i) the residential volatilization cntenon for soil vapor or (ii) the
industnal/commercial volatilization cntenon for soil vapor, if such building is solely used for
industnal or commercial activity and, an environmental land use restnction is in effect with
respect to the parcel or portion thereof upon which such building is located, which restnction
ensures that the parcel or portion thereof will not be used for any residential purpose in the
future and that any future use of the parcel or portion thereof is limited to industnal or
commercial activity

(B) The requirements of subdivision (1), (2), and (3) of this subsection do not apply if (i)
measures acceptable to the Commissioner have been taken to prevent the migration of such
substance into any overlying building, (ii) a program is implemented to maintain and monitor
all such measures, and (in) nonce of such measures has been submitted to the Commissioner

on a form furnished by him which notice includes (aa) a bnef descnption of the areal extent of
the ground-water plume and of the area which exceeds any such volanlizanon or soil vapor
cntenon, (bb) a bnef descnption of the method of controlling the migration of such substance
into any overlying building, (cc) a plan for the monitonng and maintenance of such control
method, and (dd) a map showing all existing buildings, the areal extent of the ground-water
plume, and the location of such control method

(4) Site-specific and alternative volatilization cntena

(A) Site-specific residential volatilization cntena for ground water or soil vapor may be
calculated using the equations in Appendix G to sections 22a-133k-1 through 22a-133k-3 of
the Regulations of Connecticut State Agencies

(B) The Commissioner may approve an alternative volatilization cntenon for ground water or
for soil vapor to be applied to a substance at a particular release area The Commissioner shall
not approve any alternative cntenon under this subparagraph unless it has been demonstrated
that such cntenon will ensure that volatile organic substances from such ground water or soil
do not accumulate in the air of any structure used for residential activities at a concentration

which, (i) for any carcinogenic substance creates a nsk to human health in excess of a 10 ''
excess lifetime cancer nsk level, and for any non-carcinogemc substance does not exceed a
hazard index of 1, or (ii) for a ground-water plume polluted with multiple volatile organic
substances does not exceed a cumulative excess cancer nsk level of 10"^ for carcinogeiuc
substances, and for non-carcinogenic substances with the same target organ, the cumulative
hazard index does not exceed 1
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(5) Exemption from volatilization cntena. j

(A) The volatilization cntena do not apply to ground water polluted with volatile organic
substances, where the water table is less than fifteen feet below the ground surface, if no
building exists over the ground water polluted with volatile organic substances at a ,
concentration above the applicable volatilization cntena, and (i) it has been documented that |
best efforts have been made to ensure that each owner of any parcel of land or portion thereof
overlymg such polluted ground water records an environmental land use restnction which
ensures that no building is constmcted over such polluted ground water, or (ii) the /
Commissioner has approved in wntmg a request demonstrating that no building can reasonably
be expected to be constmcted over the subject ground water or that natural attenuation or other >
methods of remediation will, within five years, reduce the concentration of volatile orgamc
substances in such ground water to a concentration equal to or less than the applicable , ' |
volatilization cntena.

'  ' J
(B) The volatilization cntena for ground water underlymg an existing building do not apply to
ground water polluted with volatile orgamc substances where the Commissioner has approved
m wntmg and there have been implemented an indoor air momtonng program and measures to
control the level of any such volatile organic substances m the air of the subject building

(i) Any person seeking the Commissioner's approval of an indoor air momtonng ,
program shall submit to him* a detailed written plan descnbing the proposed indoor j
air momtonng program, including but not limited to a descnption of the distribution
and concentration of volatile orgamc compounds beneath the buildmg, the location of
proposed momtonng points, the proposed frequency of momtonng, the parameters to
be monitored, and a descnption of proposed actions to be taken in the event such
momtonng indicates that the monitored parameters exceed proposed specified j
concentrations and a proposed schedule for reporting to the Commissioner on the
results of such momtonng for as long as momtonng is conducted at the site

(ii) In approving any indoor air momtonng program pursuant to this subdivision, the
Commissioner may impose any additional conditions he deems necessary to ensure that
the program adequately protects human health In the event that the Commissioner
approves an indoor air momtonng program pursuant to this subparagraph, any.person ; f
implementing such program shall perform all actions specified in the approved plan, ( j
and any additional measures specified by the Commissioner in his approval of such i"
plan

(d) Applicability of Ground-water Protection Cntena
'  ?

LJ

(1) Ground water in a GA area may be remediated to a concentration for each substance therein equal

u.) or less than the ground-water protecuon cntenon for each such substance if, with respect to the subject
ground-water plume (A) the background concentration for ground water is equal to or less than such j
ground-water protection cntenon, (B) a public water supply distnbution system is available within 200
feet of the subject parcel, parcels adjacent thereto, and any parcel within the areal extent of such plume,
(C) such ground-water plume is not located in an aquifer protection area, and (D) such ground-water
plume IS not located within the area of influence of any public water supply well

(2) If pnor to any ground-water remediation the maximum concentration of a substance in a ground-
water plume in a GA area is equal to or less than the ground-water protection cntena, remediation of
ground water to achieve background ground-water concentration is not required, provided that the extent
of the ground-water plume is not increasing over time and, except for seasonal vanations, the
concentration of the subject substance in such ground-water plume is not^ncreasing at any point over
time

(3 ) Any ground water in a GB area and which is used for dnnking or other domestic purposes shall be
remediated to reduce the concentraOon of each substance therein to a concentration equal to or less than
the applicable ground-water protection cntenon until such time as the use of such ground water for
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dnnking or other domestic purposes is pemianently discontinued.

(e) Techmcal Impracticability of Ground-water Remediation

(1) Exemption from Background Due to Techmcallmpracticability
i

If remediation of a ground-water plume in a GA area to achieve compliance with subdivision (2) of
subsection (a) of this section has reduced the concentration of a polluting substance to less than the
ground-water protection cntenon, and if further reduction of such concentration is technically
impracticable, no further remediation of such ground-water plume for such substance shall be required

(2) Vanance Due to Technical Impracticability of Ground-water Remediation

The Commissioner may grant a vanance from any of the requirements of this section if he finds that,
non-aqueous phase hquids that cannot be contained or removed m accordance with R C.S. A. section 22a-
133k-2(g) are present, remediation to the extent techmcally practicable has reduced the concentration
of pollutants in ground water to steady-state concentrations that exceed any applicable cntena, or
achieving compliance with the applicable cntena is techmcally impracticable as detennined using
Directive No 9234.2-25 issued September 1993 by the U.S. Environmental Protection Agency's Office
of Solid Waste and Emergency Response

(A) Any person requesting a vanance pursuant to this subsection from any ground-water
protection cntenon shall submit (i) information concermng the concentration of each substance
in the ground-water plume with respect to which a vanance is sought; (ii) information
demonstrating tfmt (aa) the extent of the ground-water plume which exceeds such groimd-water
protection cntenon has been reduced to the extent technically practicable, or (bb) it is not
technically practicable to reduce the extent of the ground-water plume; (iii) the results of a study
conducted to determine the nsks to human health posed by the polluted ground water remaining
after such reduction, (iv) if such study shows a nsk or a potential nsk to human health, a plan
to eliminate such nsk or potential nsk, (v) an application to change the ground-water
classification of such polluted ground water to GB in accordance with section 22a-426 of the
General Statutes, and (vi) any other informauon the Commissioner reasonably deems necessary
to evaluate such request

(B) Any person requesting a vanance pursuant to this subsection from the requirement to
remediate ground water to a concentration which does not exceed the applicable surface-water
protection cntena shall submit information concerning the concentration of each substance in

the ground-water plume with respect to which a vanance is sought If such information

demonstrates that any such concentration exceeds any applicable surface-water protection
cntenon. such person shall also subrmt (i) a map showing the areal extent of the ground-water
plume that exceeds such surface-water protection cntenon, and (ii) a plan for controlling the
migration of such substance to the receiving surface water body
(C) If the Commissioner grants a vanance pursuant to this subsection from any ground-water
protection cntenon. the person receiving the vanance shall, no later than thirty days after the
date of granting of such vanance, submit to the Commissioner on a form prescnbed and

pmvided by him (i) certification that wntten notice of the extent and degree of such pollution
has been provided to each owner of property overlying the subject ground-water plume at which
It is not technically practicable to remediate a substance to a concentration equal to or less than
the ground-water protection cntenon, (ii) certification that wntten notice of the presence of
pollution on each such parcel and a descnption of the extent and degree of such pollution has
been sent to the Director of Health of the municipality or municipalities in which the ground-
water plume is located, and (in) certificauon that best efforts have been made to ensure that each

owner of property overlying the subject ground-water plume records an environmental land use
restriction which ensures that the subject ground-water plume is not used for dnnking or other
domestic purposes,

(D) If the Commissioner grants a vanance pursuant to this subsection from the requirement to
remediate ground water to a concentration which does not exceed the applicable surface-water
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protection cntena, the person receiving the vanance shall perform all actions specified in the
plan submitted with the request for such vanance, and any additional actions required by the
Commissioner m his approval of such plan or granting of such vanance

(f) Applying the Cntena for Ground Water

(1) Compliance with the ground-water protection cntenon for a substance in ground water or background
concentration for ground water for such substance is achieved when the sampling locations are
representative of the subject ground-water plume and (A) the analytical results for such substance at such
all sampling locations are equal to or less than either the ground-water protection cntenon for such
substance or the background concentration for ground water therefor, whichever is applicable, for at least
four consecutive quarterly samplmg penods, or (B) a representative sampling program consisting of not
less than twelve consecutive monthly samples from each such sampling location has been used to
charactenze the ground-water plume and the mnety-five percent upper confidence level of the anthmetic
mean of all results of laboratory analyses of such samples for such substance are equal to or less than
the cntenon for such substance and that no single sample exceeds two times the applicable cntenon for
such substance

(2) Compliance with a surface-water protection cntenon for a substance in ground water is achieved
^  when the samplmg locations are representative of the subject ground-water plume and(A) the average

concentration of such substance in such plume is equal to or less than the applicable surface-water
protection cntenon for at least four consecutive quarterly samplmg penods, or (B) the concentration of
such substance m that portion of such plume which is immediately upgradient of the point at which such
ground-water discharges to the receiving surface-water body is equal to or less than the applicable
surface-water protection cntenon, provided that the areal extent of such ground-water plume is not
mcreasmg over time and that, except for seasonal vanations, the concentration of the subject substance
m such ground-water plume is not increasing, except as a result of natural attenuation, at any point over
time

(3) Compliance with a volatilization cntenon for a substance in ground water or soil vapor is achieved
when the samplmg locations are representative of the subject ground-water plume or soil vapor and (A)
the ninety-five percent upper confidence level of the anthmetic mean of all sample results from such
locations is equal to or less than the applicable volatilization cntenon for at least four consecutive
quarterly sampling penods and that the result of no single sample exceeds two times the applicable
volatilization cntenon, or (B) the results of all laboratory analyses of samples for such substance are
equal to or less than the volatilization cntenon therefor

(4) Matnx interference effects

If any applicable cntenon for a substance in ground water is less than the concentration for such
substance that can be consistently and accurately quantified in a specific sample due to matnx
interference effects, the following action shall be taken

(A) (iV'Test Methods for Evaluating Solid Waste Physical/Chemical Methods," SW-846,
U S Environmental Protection Agency, Office of Solid Waste, Washington DC
20460 shall be consulted to determine if an analytical method sufficiently sensitive to
achieve the applicable analytical detection limit was used to conduct the analysis of the
subject substance If there is available an alternative analytical method which is
sufficient to achieve the required analytical detection limit, appropnate for the sample
matrix, and has been approved by EPA or approved in writing by the Commissioner,
the subject ground water shall be re-analyzed for the subject substance using such
alternative method

(11) If a sample has been analyzed by one or more analytical methods in accordance with
subparagraph (AXO of this subdivision and the applicable analytical detection limit has
not been achieved due to matnx mterference effects, such method(s) shall be modified

in order to compensate for such interferences, in accordance with analytical procedures
specified by EPA within the scope of the analytical method
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(B) If, after re-analyzmg the subject ground water and attempting to compensate for matrix
interference effects in accordance with subparagraph (A) of this subdivision, any
applicable cntenon for a substance in groimd water is less than the concentration for
such substance that can be consistently and accurately quantified in a specific sample
due to matnx interference effects, compliance with such cnterion shall be achieved
when such ground water has been remediated to the lowest concentration for such
substance which can be consistently and accurately quantified without matnx
mterference effects

(C) A detailed summary of all measures taken to overcome matnx interference effects and
a deteiminauon of the lowest alternative quantification level applicable to the analysis
of such substance shall be prepared and, if requested by the Commissioner in wnting,
shall be submitted to the Commissioner for his review and approval

(g) Ground-water Momtonng

For any remediation which is conducted to achieve compliance with sections 22a-133k-1 through 22a-133k-3,
inclusive, of the Regulations of Connecticut State Agencies, ground-water momtonng shall be conducted in
accordance with this subsection

(1) Ground-water Momtonng at GA Areas

With respect to remediation of a release area or a ground-water plume in a GA area, a ground-water
momtonng plan shall be prepared and implemented Ground-water momtonng under such plan shall be
designed to determine

(A) the effectiveness of soil remediation m preventing the pollution of ground water by
substances from the release area,

(B) the effectiveness of any remediation taken to eliminate or minimize health or safety nsks
identified in any nsk assessment conducted in accordance with subdivision (2) of subsection (e)

L  of this section or otherwise identified, and ^
(C) whether applicable requirements identified in subsection (a) of this section have been met

(2) Ground-water Momtonng at GB Areas

With respect to remediation of a release area or a ground-water plume in a GB area, a ground-water
momtonng plan shall be prepared and implemented Ground-water momtonng under such plan shall be
designed to determine

(A) the effectiveness of soil remediation in preventing further pollution of ground water by
substances from the release area,

(B) the effectiveness of any remediation taken to eliminate or minimize identified health or

safety nsks associated with such release.

(C) whether applicable ground-v\atcr protection cntena, surface-water protection cntena, and
volatilization cntena have been met. and

(D) whether the ground-water plume interferes with any existing use of the ground water for a
dnnking water supply or with any other existing use of the ground water, including but not
limited to industnal, agncultural or commercial purposes

(3) Discontinuation of Ground-water Momtonng

(A) Unless otherwise specified in wnting by the Commissioner, ground-water momtonng in a
GA area may be discontinued in accordance with the following

(i) a minimum of one year after compliance with the background concentration for
ground water has been achieved in accordance with $ubsection (0 of this section if the

background concentration for ground water of all substances in the subject ground-
water plume has been maintained in all sampling events and ground-water momtonng
data demonstrate that the soil remediation was effective in preventing the pollution of
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ground water by any substance from the subject release area; or

(ii) a minimum of three years after compliance with die ground-water protection cntena
has been achieved m accordance with subsection (f) of this section if (aa) all applicable
ground-water protection cnteria for all subject substances or the background
concentration for ground water for all substances m the subject ground-water plume,
which ever is higher, is mamtained in all sampling events, (bb) ground-water
monitonng data demonstrate that the soil remediation was eff<^tive in preventing the
polludon of ground water by substances from the subject release area; and (cc) the
volatilization and surface-water protection cntena have been met in accordance with
subsection (f) of this section

(B) Unless otherwise specified in writing by the Commissioner, ground-water monitonng in a
GB area may be discontmued two years after the cessation of all remediation of such ground
water or soil if the applicable surface-water protection and volatilization cntena have been met
in accordance with subsection (f) of this section, and such ground water is suitable for all
existing uses

(h) Additional Polluting Substances

/
(1) With respect to a substance in ground water for which a ground- water protection cntenon is not
specified m sections 22a-133k-1 through 22a-l 33k-3, inclusive, of the Regulations of Connecticut State
Agencies, the Commissioner may approve in wnting a ground-water protection cntenon to apply to such
substance Any person requesting approval of a ground-water protection cntenon for such substance
shall submit to the commissioner (A) a nsk-based ground-water protection cntenon for such substance
calculated in accordance with subdivision (2) of this subsection, (B) the analytical detection limit for
such substance, (C) a descnption of the organoleptic properties of such substance Before approving
a ground-water protection cntenon the Commissioner shall consider the proposed nsk-based ground-
water protection cntenon for such substance, the analytical detection limit for such substance, the

organoleptic effects of such substance, any information about the health effects such substance may

cause due to exposure pathways not accounted for in the proposed nsk-based ground-water protection
cntenon, and any other information that the Commissioner reasonably deems necessary

(2) The nsk-based ground-water protection cntenon shall be calculated using the following equations

(A) For carcinogenic substances.

GWPC =1 ' X I ]
1 CSF ̂ I IRxEFxEDxCF J
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(B) For non-carcmogenic substances.

GWPC ='=1 Rfdx^x BWxAT

IR X EF X ED X CF X SA

(C) The abbreviations used in subparagraphs (A) and (B) of this subdivision shall be interpreted
in accordance with the following table and shall be assigned the values specified therein

Term . ; De^ption"" - . .. . Units Value ^

GWPCrb Risk-based Ground-water protection Cntenon ug/I calculated

Risk Target Cancer Risk Level umtless 1 OE-06

HI Hazard Index unitless I 0

CSF Cancer slope Factor (mg/kg-day)' substance-

specific

RFD Reference Dose mg/kg-day substance-

specific

IR Ingestion Rate I/day 2

EF Exposure Frequency
j

days/year 365

ED Exposure Duration years 70

CF Conversion Factor unitless 1000

BW Body Weight kg 70

AT Averaging Time, days 25550

SA Source Allocation unitless 02

(i) Addiiional Remediation of Ground Water

Nothing in sections 22a-133k-1 through 22a-133k-3, inclusive, of the Regulations of Connecticut State Agencies
shall preclude the Commissioner from taking any action necessary to prevent or abate pollution, or to prevent or
abate any threat to human health or the environment If the presence of any substance impairs the aesthetic
qualitv' of any ground water which is or can reasonably be expected to be a source of water for dnnking or other
domestic use, additional remediation shall be conducted in order to reduce the concentration of such substance

to a concentration appropnate for such use
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Appendix A to
Sections 22a-133k-1 through 22a-133k-3 of the Regulations of Connecticut State Agencies

}R^dentiad
in nig/kg

,3/' 'Industrial/
-  ConimeitJ^cl^
'  ' .Criteria' CJQ.

Volatile Organic Substances

Acetone 500 1000

Acrylonitnle 1 1 11

Benzene 21 200

Bromoform 78 720

2-Butanone(MEK) 500 1000

Carbon tetrachlonde 47 44

Chlorobenzene 500 )  1000

Chloroform 100 940

Dibromochloromethane 73 68

1,2-Dichlorobenzene 500 1000

1,3-Dichlorobenzene 500 1000

1,4-Dichlorobenzene 26 240

1,1-Dichloroelhane 500 1000

1,2-Dichloroethane 67 63

1 ,1-Dichloroethylenc 1 95

CIS-1,2-Dichloroethvlene 500 1000

trans-1.2-Dichloroethvlenc 500 1000

1.2-Dichloropropane 9 84

1 3-Dichloropropenc 34 32

1  thvlbfn7Pne 500 1000
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?  7 fadustrialA
Jr ̂  Commemal

Criteria/;
JV Ining/kgi

Ethylene dibromide (EDB) 0.007 0.067

Methyl-tert-butyl-ether 500 1000

Methyl isobutyl ketone 500 1000

Methylene chlonde 82 760

Styrene 500 1000

1,1,1,2-T etrachloroethane 24 220

1,1,2,2-T etrachloroethane 3.1 29

T etrachloroethy lene 12 110

Toluene 500 1000

1,1,1 -Tnchloroethane 500 1000

1,1,2-Tnchloroethane 11 100

Tnchloroethyiene 56 520

Vinyl chlonde 0 32 3

Xylenes 500 1000

Semivolatile Substances

Acenaphthylene 1000 2500

Anthracene 1000 2500

Benzo(a )anlhracene 1 78

Benzo(b)fluoranthene 1 78

Benzo(k )fl uoranthene 84 78

Ren7o(amvrpne 1 I
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"Solace:;:;- ^■ ^I^Jteldential
Cnteria2v.r'

~ ^ ; ^Industrial(;;j5^^ ̂
: \ Conunerdair 1
- -v;'' ' Criteria
■ V ' '

(ppm) t :

Bis(2-chloroethyl)ether 1 5.2

Bis(2-chloroisopropyl)
ether

8.8 82

Bis(2-ethyl hexyl)
phthalate

44 410

Butyl benzl phthalate 1000 2500

2-chlorophenol 340 2500

Di-n-butyl phthalate 1000 2500

Di-n-octyl phthalate 1000 2500

2,4-Dichlorophenol 200 2500

Fluoranthene 1000 2500

Fluorene 1000 2500

Hexachloroethane 44 410

Hexachlorobenzene 1 36

Naphthalene 1000 2500

Pentachlorophenol 5 1 48

Phenanthrene 1000 2500

Phenol 1000 2500

Pvrene 1000 2500

Inorganic Substances

Antimonv 27 8200

Arsenjc 10 10

l^nniim 4700 140000

y
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2^^ential Criteiia. ^;Y3^?.'fodustriaI/
Coimnerdai'

(ppm) ^ :

Beryllium 2 2

Cadmium 34 1000

Chromium, tnvalent 3900 51000

Chromium, hexavalent 100 100

Copper 2500 76000

Cyamde 1400 41000

Lead 500 1000

Mercury 20 610

Nickel 1400 7500

Selenium 340 10000

Silver 340 10000

Thallium 54 160

Vanadium 470 14000

Zinc 20000 610000

Pesticides, PCB's, and Total Petroleum

Hydrocarbons (TPH)

Alachlor 7 7 72

Aldicarb 14 410

Atrazine 2 8 26

Chlordane 0 49 22

Dieldnn 0 038 0 36

E ndnn 20 610

2-4 0 fi80 20000
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Ci^erk ̂
i £ '^: Commercial
;; Jnmg/l^ ^

^  fppm) ^

Heptachlor epoxide 0 067 0 63

Heptachlor 0 14 1.3

Lindane 20 610

Methoxychlor 340 10000

Toxaphene 0 56 5.2

PCB's 1 10

TPH 500 2500

1  i

I
! !
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Appendix B to
Sections 22a-133k-1 through 22a-133k-3 of the Regulations of Connecticut State Agencies

Pollutant Mobility Cntena for Soil

Substance; vV"-:

"ijii vy Criteria In -, -
p  ing/kg§)pin)

- /; Mobility > V.
; ̂ - Criteria in J

mg/kg (ppm) ;

r

Volatile Organic Substances

Acetone 14 140

1 Acrylomtnle 0 01 0.1

Benzene 0 02 02

Bromoform 0 08 08

2-Butanone(MEK) 8 80

Carbon tetrachlonde 01 1

Chlorobenzene 2 20

Chloroform 0 12 1 2

Dibromochloromethane 001 0 1

' 1,2-Dichlorobenzene 3 1 3 1

1,3-Dichlorobenzene 12 120

1,4-Dichlorobenzene 1 5 15

IJ-Dichloroelhane 1 4 14

1,2-Dichloroethane 0 02 02

1,1 -Dichloroethvlene 0 14 1 4

CIS-1.2-Dichloroethvlene 1 4 14

trans-1.2-Dichloroethvlene 2 20

1,2-Dichloropropane 0 1 1 0

1 3-Dichloropropene 001 0 1

Fthvl benzene 10 1 10 1

Fthylene dibromide (EDB) 001 . 0 1

Meihv l-ten-butvl-ether 2 20

Methvl isoburvl keione 7 14

Melhvlene chlonde 0 1 1 0

Stvrene 2 20

1 1.1 2-Teirachloroeihane 0 02 02
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rn̂ m
Criteria in.. . '; criteria in f

■^jr;-n«fltg(ppnO:?5::-

1,1,2^-T etrachloroethane 0.01 0.1

T etrachloroethylene 0.1 I

Toluene 20 67

1,1,1 -Tnchloroethane 4 40

1,1,2-Tnchloroethane ( 0.1 1

Tnchloroethylene 0.1 1 0

Vinyl chlonde 0.04 0 40

Xylenes 195 195

Semivolatile Substances

Acenaphthylene 84 84

Anthracene 40 400

Benzo(a)anthracene 1 1

Benzo(b)fluoranthene 1 1

Benzo(k)fluoranthene 1 1

Ben2o(a)pyrene 1 ^  > 1

Bis(2-chloroethyl)ether 1 24

B!s(2-ch]oroisopropyl)ether 1 24

Bisf2-eihyl hexyl)phlha]ate 1 11

Butyl benzl phthalate 20 200

2-chloR>phenol 1 72

Di-n-bulyi phthalate 14 140

r)i-n-oct\] phthalate 2 20

2 4-Dichlorophcnol 1 4

1 luoranlhene 56 56

Fluorene 5 6 56

Hexachli^roethane 1 1

Hexachlorobcn/ene 1 1

Naphthalene 56 56

Peniachlorophenol 1 1

Phcnanthrene 4 40

Phenol 80 800

PvTene 4 40
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.. »"r-J. , - :^: .< t?*-:;

fMobimy,;-y,-=_V-
Criteria -

0n-^Molimty:":4,
V Criteria in '1

Pesticides and TPH

Alachlor 0.230 04

Aldicarb 1 1

Atrazme 0.2 0.2

Chlordane 0 066 0.066

Dieldrm 0 007 0 007

2-4 D 1 4 14

Heptachlor epoxide 0 02 0 02

(

Heptachlor 0013 0013

Lindane 0 02 004

Methoxychlor 08 8

Simazine 08 8

Toxanhene 0.33 0,6

Total Petroleum Hydrocarbon By EPA Method

418 1 or another HPA-approved method
acceptable to the Commissioner

500 2500

Inorganic Substances and PCB GA,GAA Mobility
Criteria

ByTCLPorbySPLP
in

mfi/l (ppm)

GB Mobility
:  - . Criteria - ̂
%TCLPorby

.  SPLPin ,

inR/l(ppm)

Antimony 0 006 0 06

Arsenic 0 05 05

Banum 1 100

Beryllium 0 004 004

( admium 0 005 0 05

Chromium total 0 05 05

C upper 1 3 13

Cvanide (bv SPLP onlv) 02 2

Lead 0015 0 15

Mercury 0 002 0 02

Nickel 0 1 1 0

Selenium 0 03 OS
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GAA Mobil%l/.

ByTCLPorbySP^

fc^
^ 'Critcria<-4S^< ̂

ByTCLPiirby^

nm/Kppm)-

Silver 0.036 0.36

Thallium 0.005 0.05

Vanadium 0 05 0 50

Zmc 5 50

PCB 0.0005 0.005

r' 1

I

U
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/  Appendix C to
Sections 22a-133k-1 through 22a-133k-3 of the Regulations of Connecticut State Agencies

Ground-Water Protection Criteria for OA and GAA Areas

I

Suostance. J - V Ground-water

^Protection Crtterla In
:  ug/l ^

Volatile Organic Substances

Acetone 700

Acrylonitnle 05

Benzene 1

Bromoform 4

2-Butanone(MEK) 400

Carbon tetrachlonde 5

Chlorobenzene 100

Chloroform 6

Dibromochloromethane 05

1,2-Dichlorobenzene 600

1,3-Dichlorobenzene 600

1,4-Dichlorobenzene 75

1,1-Dichloroethane 70

1,2-Dichloroelhane 1

1,1 -Dichloroethvlene 7

CIS-1,2-Dichloroethv ienc 70

trans-1,2-Dichloroethvlenc 100

1,2-Dichloropropane 5

1.3-Dichloropropene 05

Ethvl benzene 700

Elhylene dibromide (EDB) 0 05

Methvl-teri-butvl-eiher 100

Methvl isobutvl keione 350

Methvlene chlondc 5

Sivrene 100

1,1,1,2-T etrachloroethane 1

1,1,2,2-T etrachloroethane 05

T etrachloroethvlene 5
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'  7-1.

"Sjrf Groraiwatcr ̂.
Pirotectibn Criteria in

-5 - . tig/l ^ ~
•  (ppb); c;

Toluene 1000

1,1,1 -T nchloroethane 200

1,1,2-Tnchloroethane 5

Tnchloroethylene 5

Vinyl chlonde 2

Xylenes 530

Semivolatile Substances

Acenaphthylene 420

Anthracene 2000

Benzo(a)anthracene 0 06

Benzo(b)fluoranthene 0.08

Benzo(k)fluoranthene 0.5

Benzo(a)pyrene 0.2

Bis(2-chloroethyl)elher

Bis(2-chloroisopropy] )ether

12

12

Bis(2-ethyl hexyl)phlhalate 2

Butyl benzl phthalate "lOOO

2-chlorophenoi 36

Di-n-butyl phlhalatc 700

Di-n-octyl phthalale 100

2 4-Dichiorophenol 20

Fiuoranthene 280

Fluorene 280

Hcxachloroeihane 3

1 lexachlorobenzenc 1

Naphthalene 280

Pentachiorophenol 1

Phenanthrene 200

Phenol 4000

Pvrene 200

i
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I

■^[Oiind-watcr ^
; '^^tection Criteria In
i/lCrC :'V-

Inorganic Substances

Antimony 6

Arsemc 50

Asbestos in mfl 7 (mfl)

Banum 1000

Beiyllium 4

Cadmium 5

Chromium (total) 50

Copper 1300

Cyanide 200

Lead 15

Mercury 2

Nickel 100

Selenium 50

Silver 36

Thallium 5

Vanadium 50

Zinc 5000

Pesticides. PCB and Total Petroleum
Hydrocarbons

A lac hi or 2

Aldicarb 3

Atrazine 3

Chlordane 03

Dieldnn 0 002

2-4 D 70

Hepiachior epoxide 02

Hepiachlor 04

Lindane 02

Methoxvchlor 40

Simazme 4

Toxaphene 3
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Appendix D to
Sections 22a-133k-1 through 22a-133k-3 of the Regulations of Connecticut State Agencies

Surface-water Protection Cnteria

for Substances in Ground Water

Substance Vl; . Suifac^Water'
^I'S'rJ-Tprotectioii''' - >

; inug/l v "
(ppb)

Volatile Organic Substances

Acrylomtnle 20

Benzene ■  710

Bromoform i 10800

Carbon tetrachionde 132

Chlorobenzene 420000

Chloroform 14100

Dibromochloromethane 1020

1.2-Dichlorob'enzene 170000

1,3-Dichlorobenzene 26000

1,4-Dichloroben2ene 26000

K2-Dichloroeihane 2970

1,1 -Dichloroelhylene 96

1,3-Dichloropropene 34000

Ethylbenzene 580000

Methvlene chlonde 48000

1,1 2.2-Tetrachloroeihanc 110

T etrachloroelhvlene 88

Toluene 4000000

1,1,1-Tnchloroeihane 62000

1,1,2-Tnchlomcihanc 1260

Tnchloroeihvlene 2340

Vinvl chlonde 15750

Semivolatile Substances

Acenaphlhylene 03

Anthracene 1100000

Ben20( a )anihracene 03

Benzo(b)fluoranlhene 03

Ben2o(k)fluoranthene 03
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Substance 5-

-  , -

~  " ht'

Smface-Watcr^ .T.:
S : Protection : :
C'C Criteria-

inug/l -

Benzo(a)pyrene 03

Bis(2-chloroethyl)
ether

42

Bis(2-chloroisopropyl)
ether

3400000

Bis(2-ethyl hexyl)phthalate 59

Di-n-butyl phthalate 120000

2,4-Dichlorophenol 15800

Fluoranthene 3700

Fluorene 140000

Hexachloroethane 89

Hexachlorobenzene 0 077

Phenanthrene 0 077

Phenol 92000000

Pyrene 110000

Inorganic Substances

Antimonv 86000
(

Arsenic 4

Asbestos (in mfl) 7 mfl

Bervliium 4

Cadmium 6

Chromium ln\aicnt 1200

Chromium hcxavaieni 110

Copper 48

Cvanide 52

Lead 13

MercuPr 04

Nickel 880

Selenium 50

Silver 12

Thallium 63

Zinc 123
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iSubstance -

-  i- .

Siirfec^Water

.  „ , Protection
" Criteria

,  inilg/l-r-
^(ppb)" ^

Pesticides and PCB

Gilordane 03

Dieldnn 0 1

Endnn 0 1

Heptachlor epoxide 0.05

Hqjtachlor 0 05

Toxaphene 1

PCB's 0.5
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Appendix E to
Sections 22a-133k-1 through 22a-133k-3 of the Regulations of Connecticut State Agencies

Volatilization Criteria for Ground Water

VolatfleSubstance , Residential Volatilization

Criteria for Ground water ^

in parts per btilion , ^

Industi^Comnierd^ ̂ , -
Volatilization Criteria for r -

Ground water in parts per
billion

Acetone 50000 50000

Benzene 215 530

Bromoform 920 3800

2-Butanone (MEK) 50000 50000

Carbon Tetrachlonde 16 40

Chlorobenzene 1800 6150

Chloroform 287 710

1,2-Dichlorobenzene 30500 50000

1,3-Dichlorobenzene '  24200 50000

1,4-Dichjorobenzene 50000 50000

1,1-Dichloroethane 34600 50000

1,2-Dichloroelhane 21 90

1,1-Dichloroelhylene 1 6

1,2-Dichloropropane 14 60

1.3-Dichloropropene 6 ^ 25

Eth\l benzene 50000 50000

Ethylene dibromide (EDB) 4 16.

Melhyl-ien-butv 1-eiher 50000 50000

Methyl isobutyl keione 50000 50000

Meihyiene chlonde 50000 50000

Stvrene 580 2065

1 .1.1,2-1 eirachlomeihane 12 50

1.1.2,2-Teirachloroelhane 23 100

T etrac hloroethy lene 1500 3820

Toluene 23500 50000

1,1,1-Tnchlomeihane 20400 50000

1.1,2-T nchloroethane '  8000 19600

Tnchloroethylene 219 540
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Volatile Substance ; : " ResldentiaLyolatillzation. v
Criteria for Ground water

in parts per blllkm l—

Industrial/Conunerdal.

Volatilization Criteria for

Ground water In parts per
billion

Vmyl chloride 2 2

Xylenes 21300 50000



STATE OF CONNECTICUT

REGULATION
OF

DEPARTMENT OF ENVIRONMENTAL

PROTECTION

Page 48 of 66

Appendix F to
Sections 22a-133k-1 through 22a-133k-3 of the Regulations of Connecticut State Agencies

Volatilization Criteria for Soil Vapor

Volatile Substan^ Resld^tial Vplatili^ ;
Criteria for Vapor ̂paxts
^per million

indiistri2^Ck>imner^; ' ;
VolatOization Criteria for Soil

:Vapor In parts per millioiy ̂

Acetone 2400 8250

Benzene 1 113

Bromoform 1 5 6

2-Butanone (MEK) 2400 8285

Carbon Tetrachlonde 1 27

Chlorobenzene 31 106

Chloroform 45 104

1 ̂ -Dichlorobenzene 240 818

1,3-Dichlorobenzene 240 818

1,4-Dichlorobenzene ' 950 3270

1,1-Dichloroethane 850 3037

1 ̂ -Dichloroethane 1 1

1,1-Dichloroethylene 1 1

L2-Dichloropropane 1 1

1 3-Dichloropropene 1 1

Ethyl benzene 1650 5672

Eihyiene dibromide (EDB) 1 1

Meihv]-ien-but\'l-ciher 1000 3415

Meilnl isi>bui>l kei^me 140 480

Mcths iene chlonde 1200 2907

SivTene 8 28

1  1 1 r-Tetrachiomeihane 1 1 5

1.1.2,2- rcirachlon.>eihane 1 1

1 eirachloroelhv lene 11 27

Toluene 760 2615
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Volatile Substance
^  -

Residential Volatilization :; > ;
Criterb Y^ppr bi parts
perntifllon'l"J|-'' -

Industrial/Conimercial

Volatilization Criteria for Soil

Vapor In parts per mlliion

1,1,1 -Tnchloroethane 1310 4520

1,1,2-Tnchloroethane 40 93

Tnchloroethylene 7 16

Vinyl chlonde 1 1

Xylenes 500 1702
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Appendix G to
Sections 22a-133k-1 through 22a-133k-3 of the Regulations of Connecticut State Agencies

Equations, Terms and Values for Calculating Site-specific Volatilization Cntena
for Ground Water and Soil Vapor

Volatilization Cntena for Ground Water

Site-Specific Volatilization Cntena for Ground Water may be calculated using the following equations

GWC= TAG/(1000-VFcw)

^Fqyv~ — H [CPeff ws /Lgw y(ER' Lb )3 ' \ QQQ

Dp,

Dp,

I"'"[(DefF-WS^GW y(ER )] +[(D£pp.ws/Lgvv ) K (DeFF-CRACK^'EcraCk)"'!)]

(heap [(heap/ Deff-cap) + (k' Deff-s)]

DaIR ■ ACAP ̂  ̂ ^/ D^aTEr/H * (®WCAP ̂ ̂ ^/

DaIR " (®AS ̂ ̂ '/ P^.y^j£R/H • (0WS ' "/

DaIR ■ (0ACRACK ̂  ̂ ^/ D^^-per/H * (QwCRACK ̂ '^/

Where

Term Description Units Value

owe Ground Water Volatilization Gntena ug/kg calculated

TAG Target Indoor Air Concentration ug/m^ **

Ground Water Volatilization Factor mg/m^ calculated

H Henry's Law Constant unitless substance-specific

DefF Effective Diffusion-Ground Water to Soil Surface cm'/s calculated

Er.w Depth to Ground Water (= h^AP K ) cm site-specific

hcAp Thickness of Capillary Fnnge cm site-specific

K ThickTiess of Vadose Zone cm site-specific

ERp Residential Enclosed Space Air Exchange Rale 1/s 00014

1 R, Industnal Enclosed Space Air Exchange Rate 1/s 00023
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Term . Desertion - :« » Units J Vahie

Lbr Residential Enclosed Space Volume/Infiltration Area
Ratio

cm site-specific

Lb I Industnal Enclosed Space Volume/Infiltration Area
Ratio

cm site-specific

f^EFF-
CRACK

Effective Diffusion through Foundation Cracks cm^/s calculated

Lcrack Enclosed Space Foundation or Wall Thickness cm site-specific

T] Areal Fraction of Cracks in Foundations / Walls unitless 01

UefF-CAP Effective Diffusion through Capillary Fnnge cm^/s calculated

Ueff-s Effective Diffusion through Soil (In Vapor Phase) citP/s calculated

Uair Diffusion Coefficient in Air cnf/s 8 40E-02 or

chemical specific

UwATER Diffusion Coefficient in Water cm^/s 1 OOE-05 or

chemical specific

®ACAP Volumetric Air Content in Capillary Fnnge unitless site-specific

Volumetnc Air Content in Vadose Zone unitless site-specific

^ACRACk Volumetnc Air Content in FoundationAVall Cracks unitless site-specific

®WCAP Volumetnc Water Content in Capillary Fnnge unitless site-specific

0v^s Volumetnc Water Content in Vadose Zone unitless site-specific

CRACK Volumetnc Water Content in FoundationAVall Cracks unitless site-specific

Qt Total Soil Porosity unitless site-specific

**See attached "Table ofTarget Air Concentrations"
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Volatilization Cnteria for Soil Vapor

Site-Specific Volatilization Cntena for Soil Vapor may be calculated using the following equations

SSVC = TAG / (1000 • VFssv)

VFssv=

Dp,

Dp,

1+[(Deff-s/Ls)/(ER-Lb)]+[(Deff-s^'DsV (Deff-crack'^Dcrack)*''!]

DaIR * AS ̂  DwaTER'^H • (0WS ̂

DaiR ' (0ACRACK ̂  DwATER^ '

Where*

,Tcnns-vv^"^' 'Desdiptloii' * ^ Units Value * r I. ;

SSVC Volatilization Cntena for Soil Vapor mg/m^-air calculated

TAG Target Indoor Air Concentration ug/m^ -air **

VFssv Volatilization Factor for Subsurface Vapors unitless calculated

H Henry's Law Constant unitless substance-

specific

Deffs Effective Diffusion through Soil (in Vapor Phase) cmVs calculated

Ls Depth to Soil Vapor Sample cm site-specific

ERr Residential Enclosed Space Air Exchange Rate 1/s 00014

ER, Industnal Enclosed Space Air Exchange Rate 1/s 00023

Eb r Residential Enclosed Space Volume/lnfiltration Area

Ratio

cm site-specific

Ebi Industnal Enclosed Space Volume/lnfiltration Area
Ratio

cm site-specific

DeFF-CR-ACK Effective Diffusion through Foundation Cracks cmVs calculated

Ecrack Enclosed Space Foundation or Wall Thickness cm site-specific

T1 Areal Fraction of Cracks in Foundations / Walls unitless calculated

e.s V'olumetnc Air Content in Vadose Zone unitless site-specific

®-kCRAi K Volumetnc Air Content in FoundationAVall Cracks unitless site-specific

0v^s Volumetnc Water Content in Vadose Zone unitless site-specific

®V^CRACR Volumetnc Water Content in FoundationAVall

Cracks

unitless site-specific

Ot Total Soil Porosity unitless site-specific

** See attached "Table of Target Air Concentrations"
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Table of Target Air Concentrations

Vola^e Sulbstance Resldend^ Td^ Indoor Air
O>ncenti^donininicrograms .
per cubic meter . a .

Industrtal/Commeitial Taiget
Indoor Air Concentration in

micrograms per cubicmeter

Acetone 8 34 E02 1  17E03

Benzene 3 25 EOO 2 15 EOl

Bromofonn 2.21 EOO 3 72 EOO

2-Butanone (MEK) 1.04 E03 1 46 E03

Carbon Tetrachlonde 1 00 EOO 1 00 EOO

Chlorobenzene 2.09 EOl 2 92 EOl

Chloroform 3 00 EOO 3 00 EOO

1,2-Dichlorobenzene 2.09 E02 2 92 E02

1,3-Dichlorobenzene 2 09 E02 2 92 E02

1,4-Dichlorobenzene 8 34 E02 1  17E03

1,1-Dichloroethane 5 21 E02 7 30 E02

1,2-Dichloroethane 9 36 E-02 1 57 E-01

1,1 -Dichloroelhylene 4 87 E-02 8 18E.02

1,2-Dichloropropane 1 28E-01 2 15E-0I

1,3-Dichloropropene 6 58 E-02 1  lOE-OI

Ethyl benzene 1 04E03 1 46 E03

Elhylene dibromide (EDB) 1  11 E-02 1 86 E-02

Meihyi-ien-butyl-ether 5 21 E02 7 30 E02

Methyl isobutyl ketone 8 34 EOl 1  17E02

Methylene chlonde 6 00 E02 6 00 E02

St\Tene 5 00 EOO 7 17 EOO

1  1 1.2-Tetrachioroethane 3 29 E-01 5 52 E-Ol

1 ,1,2,2-Tetrachloroethane 4 20 E-02 7 05 E-02

T etrachloroeih\ lene 1  lOEOI 1  10 EOl

Toluene 4 17 E02 5 84 E02
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Volatile Sobstance. ^ ̂  c Residratial T^et Indoor Air ̂
Concratration In n^crograms
per cubic meter/ 11; -

.^idustrial/Conunerdal Target
Indoor Air Concentration in

mkrograms per cubic meter

1,1,1 -Tnchloroethane 1.04 E03 1 46 E03

1,1 ̂ -T nchloroethane 3.00 EOl 3.00 EOl

Tnchloroethylene 5.00 EOO 5 00 EOO

Vinyl chlonde 2 90 E-02 4 87 E-02

Xylenes 3 13E02 4 38 E02
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Section 4. The Regulations of Connecticut State Agencies are amended by adding a new section 22a-l 33q-1
as follows:

22a-133q-l Environmental land use restrictions

(a) Definitions.

For the purpose of this section, the definitions of the terms shall be the same as the definitions of
terms in section 22a-133k-1 of the Regulations of Connecticut State Agencies. In addition, the
following definitions shall apply

"Class A-2 survey" means a first survey or independent re-survey which conforms to the
^'Recommended Standards for Surveys and Maps in the State of Connecticut Adopted on September
24, 1992, effective January 1, 1993 by the Connecticut Association of Land Surveyors, Inc " and
which has been prepared by a land surveyor licensed in the State of Connecticut, complies with the
minimum detail requirements for urban land title surveys adopted by the Amencan Land Title
Associanon and Amencan Congress on Surveying and Maps (such requirements shall mclude all
optional Items on Table A thereof, exclusive of Items #1 (Monumentation), #5 (Contours in
Elevation), #7b-2 (Other Data), and #12, and specifically shows (1) the boundanes of the Property
by course and distance, together with the metes and bounds descnption corresponding to such survey,
(2) the locanon of all improvements, (3) the locanon and width of all easements, utility lines, nghts
of way and buildmg setback lines, with references to the book and page numbers for the instruments
grantmg the same, (4) the location of all encroachments and restnctions, if any affecnng the property,
(5) the location of the portion of the parcel which is the subject of the proposed environmental land
use restnction and (6) the latitude and longitude of the center of the subject property

"Environmental land use restriction" means (I) a declaration of environmental land use restnction
in the form set forth in Appendix I to section 22a-133q-l of the Regulations of Connecticut State
Agencies, or, in the case of an environmental land use restnction approved by a licensed
environmental professional pursuant to P A 95-190, a declaration of environmental land use
restriction in the form set forth in Appendix 2 to section 22a-l33q-l of the Regulations of
Connecticut State Agencies, (2) a class A-2 survey of the subject parcel or portion thereof, (3) a
certificate of title demonstrating that the subordination agreement(s) required under section 22a-133o
of the General Statutes as amended by P A 95-190 has been recorded, and (4) a copy of the decision
document pr^afed in accordance with subsection (0 of this section

"Licensed environmental professional" means an environmental professional licensed in accordance
with section 4 of P A 95-183

(b) Applicability

I

This secoon shall govern the execuDon and recording of environmental land use restrictions in accordance with
section 22a-133n to 22a-133s, inclusiv e. of the General Statutes Except as otherwise provided by section
22a-133o of the General Statutes no env ironmenial land use restriction shall be effective unless and until it

has (I) been submitted to the Commissioner for his review and approved by him as evidenced by his signature
on the onginal of the instrument setting forth such restriction, and (2) been recorded on the land records in
the municipality in which the subject parcel is located

(c) Publishing Notice of an Environmental Land Use Restriction

(I) The owner of the parcel which is the subject of a proposed environmental land use restriction shall, except
as specified in subdivision (I) of this subsection, publish in at least one newspaper of general circulation m
the area affected by the proposed environmental land use restriction, notice of intent to record an
envimnmental land use restncdon Such notice shall include the name and address of such owner, the address
of the parcel or a bnef descnption of its location, a bnef descnption of the purpose of the proposed
environmental land use restncdon, the name and address of an individual fiom whom interested persons may
obtain a copy of the proposed use restnction, and a statement that public comments on the proposed
environmental land use restnction may be submitted in wnting to the Commissioner of Environmental
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Protection, 79 Elm Street, Hartford, CT 06106 for thirty days after the date of publication of the notice

(2) Notice of a proposed environmental land use restnction need not be published if (A) such restriction
provides solely that the use of the subject parcel or portion thereof is restricted to industnal or commercial
activities, and (B) the mumcipal zoning of such parcel limits the parcel to such use.

(d) Proposing an Environmental Land Use Restnction

When subnuttmg a proposed environmental land use reaction to the Commissioner for his review and
approval, the owner of the affected parcel of land shall simultaneously submit.

(1) a draft declaration of environmental land use restnction in the form set forth in Appendix 1 or 2
to section 22a-133q-l of the Regulations of Connecticut State Agencies, as applicable,
(2) a Class A-2 survey of the parcel or portion thereof which is the subject of the proposed
envuonmental land use restnction,

(3) a proposed decision document in accordance with subsection (f) of this section; and
(4) a certified copy of the notice required by subsection (c) of this section, as such notice appeared
in the newspaper or newspapers

(e) Approval of an Environmental Land Use Restnction by the Commissioner

After the close of the public comment penod, the Commissioner shall decide whether to approve an
environmental land use restnction When making such decision the Commissioner shall consider: (1) all
comments submitted, (2) whether such restnction will adequately protect human health and the environment
fiom pollution at or emanating from the subject release area; and (3) whether such restnction conforms in all
respects to the requirements of this section and sections 22a-133n through 22a-133s of the General Statutes

(f) Decision Document

Any environmental land use restnction approved pursuant to this section shall include a decision document
prepared in accordance with this section The decision document shall contain a detailed wntten descnption
of

(1) the type and location of pollutants present in soil or ground water on or underlying the parcel or
portion thereof which is the subject of the environmental land use restnction,
(2) the provisions of the environmental land use restnction, including any limitations on the use of
such parcel or portion thereof, and

(3) descnption of the reason for the environmental land use restnction, including an explanation why
such restnction is consistent with sections 22a-133k-1 through 22a-133k-3, inclusive, of the
Regulations of Connecticut State Agencies

The decision document shall also contain a summary of all comments on the proposed environmental land use
restnction received following the publication of notice in accordance with subsection (c) of this section and
a bnef respvinse to each comment The decision document shall be signed by the Commissioner or, in the case
ol a restncnon approved pursuant to P A 95-190, a licensed environmental professional to indicate approval
of the decision document

(g) .Approval of an Environmental Land Use Restriction by a Licensed Environmental Professional

When an environmental land use restriction is to be approved by a licensed environmental professional in
accordance with P .A 95-190, the licensed environmental professional shall review the documents listed in
subsection (e). shall prepare a wntten approval of such restriction, and shall retain documentation of all

dcxrumcnts reviewed by him A licensed environmental professional shall not approve any environmental land
use restnction unless it is consistent with sections 22a-133k-1 through 22a-133k-3, inclusive, of the
Regulations of Connecticut State Agencies

I  ' T
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(h) Subordination Agreements

Whether the Commissioner or a licensed environmental professional approves an environmental land use
restncnon, prior to recording such environmental land use restnction on the municipal land records, the owner
of the subject parcel shall submit to the Commissioner for his review and wntten approval (1) copies of each
subordination agreement, properly executed, required under section 22a-133o of the General Statutes, or (2)
a certificate of title indicating that each person holding an interest in such parcel or any part thereof, including
without limitation each mortgagee, lessee, henor and encumbrancer, has irrevocably subordinated such interest
to the environmental land use restnction

(i) Recording an Environmental Land Use Restnction.

After the Commissioner or a licensed environmental professional, as applicable, has approved an
environmental land use restnction m accordance with this section, the owner of the subject parcel shall record
such restnction in accordance with this section and all other applicable law

(j) Mailing Notice of an Environmental Land Use Restnction.

After an environmental land use restnction has been recorded, the owner of the subject parcel shall send, by
certified mail, return receipt requested, a copy of such environmental land use restnction to (1) the chief
administrative officer in the town where the parcel is located; (2) the chairman of the municipal planmng,
zoning or planning and zoning commission, (3) the local director of health; and (4) any person who submitted
comments on such environmental use restnction

(k) Release

The owner of any parcel which is subject to an environmental land use restnction recorded m accordance with
this section may request that the Commissioner rele^e such parcel, in whole or in part, from the limitations
of such restnction If the Commissioner grants such request, the owner of such parcel shall, in accordance
with law, record such release on the land records in the muiucipality where such parcel is located No release
of an environmental land use restnction shall be effective unless and until it has been submitted to the

Commissioner for his review and approved by him as evidenced by his signature on the onginal of the
instrument setting forth such release, and has been recorded on the land records of the municipality in which
such parcel is located

(I) Effect of Court Ruling on Environmental Land Use Restriction

In the event that a court of competent junsdiciion rules that any portion of an environmental land use
restncoon recorded pursuant to this section is invalid, the owner of the subject parcel shall submit a copy of
such restriction and such ruling to the Commissioner The Commissioner shall review such restriction, and
if he determines that such restnction would not have been approved without the invalid portion, he shall give
notice that the environmental land use restnction is terminated as evidenced by his signature on in instrument
setting forth such termination, and shall record such instrument on the land records of the municipality where
such parcel is Ux:ated Promptly thereafter, the owner of the subject parcel shall take actions consistent with
sections 22a-133k-1 through 22a-133k-3, inclusive, of the Regulations of Connecticut State Agencies to
remediate the subject parcel or portion thereof If the Commissioner determines in wnting that the
environmental land use restnction would have been approved without the invalid portion, the valid jxirtion
of the environmental land use restnction shall remain in full force and effect
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Appendix 1 to
Section 22a-133q-l of the Regulations of Connecticut State Agencies

Form of Envnonmental Land Use Restnction for Commissioner's Approval

Instructions Any environmental land use restnction
pursuant to R-C S A section 22a-133q-l shall be in the
following form The appropnate information shall be
inserted in the blanks shown, and the appropnate
language shall be selected from the choices shown in

brackets, or if none of the choices addresses the specific
circumstance, substitute language shall be inserted

DECLARATION OF ENVIRONMENTAL LAND USE RESTRICTION

AND GRANT OF EASEMENT

This Declaration of environmental land use restnction and Grant of Easement is made this

day of , 1995 , between ' ("the Grantor") and the Commissioner of Environmental
Protection of the State of Connecticut ("the Grantee")

WITNESSETH

WHEREAS, Grantor is the owner in fee simple of certain real property (the "Property") known
as [Address/Location located in the Town of in County] [ designated as Lot , Block on the tax
map of the Town of in County], more particularly descnbed on Exhibit A which is
attached hereto and made a parThereof, and

WHEREAS, the Grantee has determined that the environmental land use restnction set forth

below is consistent with regulanons adopted by him pursuant to Secnon 22a-133k of the Connecticut General
Statutes, and

WHEREAS, the Grantee has determined that this environmental land use restnction will

effectively protect public health and the environment from the hazards of pollution, and
WHEREAS, the Grantee's wnnen approval of this Environmental land use restnction is contained

in the document attached hereto as Exhibit B (the "Decision Document") which is made a part hereof, and
WHEREAS, the property or portion thereof idenufied in the class A-2 survey ("the Subject Area")

which survey is attached hereto as Exhibit C which is made a part hereof, contains pollutants and
WHEREAS, to prevent exposure to or migranon of such pollutants and to abate hazards to human

health and the environment, and in accordance with the Decision Document, the Grantor desires to impose
certain restnciions upon the use, cxrcupancy, and activines of and at the Subject Area, and to grant this
environmental land use restnction to the Grantee on the terms and conditions set forth below, and

WHEREAS, Grantor intends that such resinctions shall mn with the land and be binding upon
and enforceable against Grantor and Grantor's successors and assigns,

NOW, THEREFORE, Grantor agrees as follows

1  Purpose In accordance with the Decision Document, the purpose of this Environmental land
use restnction is to assure [that the Subject Area is not used for residential activities], [that ground water at
the Subject Area is not uulized for dnnking purposes], [that humans are not exposed to soils at the Subject
Area polluted with substances in concentrations exceeding the direct exposure cntena established in R C S A

sections 22a-133k-1 through 22a-133k-3, inclusive], [that water does not infiltrate soils at the Subject Area
polluted with substances in concentrations exceeding the pollutant mobility cntena established in R C S A
sections 22a-133k-1 through 22a-133k-3, inclusive] [that buildings are not constructed over soils or ground
water at the Subject Area polluted with substances in concentrations exceeding the volatilization cntena
established in R C S A sections 22a-133k-1 through 22a-l33k-3, inclusive], [ that the engineered control
descnbed in Exhibit D attached hereto is not disturbed and is properly maintained to prevent human exposure
to soils at the Subject Area polluted with substances in concentrations exceeding the direct exposure cntena



STATE OF CONNECTICUT Page 59 of 66

REGULATION
OF

DEPARTMENT OF ENVIRONMENTAL

PROTECTION

established in RC.S A. sections 22a-133k-1 through 22a-133k-3, inclusive, and/or that water does not
infiltrate soils at the Subject Area polluted with substances in concentrations exceeding the pollutant mobility
cnteria established in R C.S.A. sections 22a-133k-1 through 22a-133k-3, mclusive.]

2. Restrictions Applicable to the Subject Area: In furtherance of the purposes of this
environmental land use lesmcUon, Grantor shall assure that use, occupancy, and activity of and at the Subject
Area are restncted as follows

[A. Use No residenual use of the Subject Area shall be permitted.
B. Ground water. Ground water at the Subject Area shall not be used for dnnking or other domestic
purposes

C Disturbances Soil at the Subject Area shall not be disturbed in any marmer, including without
limitation,

b. Construction. No building shall be constructed on the Subject Area.]

3. Except as provided in Paragraph 4 below, no action shall be taken, allowed, suffered, or omitted
if such action or omission is reasonably likely to

I. Create a nsk of migration of pollutants or a potential hazard to human health or the
environment, or

II. Result in a disturbance of the structural integnty of any engineering controls designed or
utilized at the Property to contain pollutants or limit human exposure to pollutants.

4  Emergencies In the event of an emergency which presents a significant nsk to human
health or the environment, the application of Paragraph 3 above may be suspended, provided such nsk cannot
be abated without suspending such Paragraph and the Grantor

1  immediately notifies the Grantee of the emergency,
ii Limits both the extent and duration of the suspension to the minimum reasonably necessary

to adequately respond to the emergency,
III Implements all measures necessary to limit actual and potential present and future nsk to

human health and the environment resulting from such suspension, and
IV Implements a plan approved in wnting by the Grantee, on a schedule approved by the

Grantee, to ensure that the Subject Area is remediated in accordance with R C S.A sections 22a-133k-1
through 22a-133k-3, inclusive, or restored to its condition pnor to such emergency

\

5  Release of Reslnction, Alterations of Subject Area Grantor shall not make, or allow or
suffer to be made, any alteration of any kind in, to, or about any portion of any of the Subject Area
inconsistent with this Environmental land use restriction unless the Grantor has first recorded the Grantee's

wntten approval of such alteration upon the land records of [name of municipality where Subject Area is
located] The Grantee shall not approve any such alteration and shall not release the Property from the
provisions of this environmental land use restriction unless the Grantor demonstrates to the Grantee's

sausfaction that Grantor has remediated the Subject Area in accordance with R C S A. sections 22a-133k-1
through 22a-133k-3, inclusive

6  Grant of Easement to the Grantee Grantor hereby grants and conveys to the Grantee,
his agents, contractors, and employees, and to any person performing pollution remediation activities under
the direcuon thereof, a non-exclusive easement (the "Easement") over the Subject Area and over such other
parts of the Property as are necessary for access to the Subject Area or for carrying out any actions to abate
a threat to human health or the environment associated with the Subject Area Pursuant to this Easement, the
Cjrantee, his agents, contractors, and employees, and any person performing pollution remediation activities
under the direction thereof, may enter upon and inspect the Fh-operty and perform such investigations and
actions as the Grantee deems necessary for any one or more of the following purposes

I  Ensunng that use, occupancy, and activities of and at the Property are consistent with this
env ironmental land use restncnon,

II Ensunng that any remediation implemented complies with R C.S A sections 22a-133k-1
through 22a-133k-3. inclusive,

III Performing any additional investigations or remediation necessary to protect human health
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' and the environment;

[iv. Ensunng the stmctural integrity of any engineering controls described in this Environmental
land use restnction and Grant of Easement and their continuing effectiveness m contaimng pollutants and
limiting human exposure to pollutants ]

7  Notice and Time of Entry onto Property Entry onto the Property by the Grantee pursuant
to this Easement shall be upon reasonable notice and at reasonable tunes, provided that entiy shall not be
subject to these limitations if the Grantee determines that immediate entry is necessary to protect human health
or the environment.

8  Notice to Lessees and Other Holders of Interests in the Property. Grantor, or any future
holder of any interest m the property, shall cause any lease, grant, or other transfer of any interest in the
Property to include a provision expressly requinng the lessee, grantee, or traMferee to comply with this
environmental land use restnction and Grant of Easement The failure to include such provision shall not
affect the validity or applicability to the Property of this environmental land use restnction and Grant of
Easement

9  Persons Entitled to Enforce Restnctions The restnctions in this environmental land use

restnction on use, occupancy, and activity of and at the Property shall be enforceable in accordance with
sebtion 22a-133p of the General Statutes

10 Severability and T errranation If any court of competent jurisdiction determines that any
provision of this environmental land use restnction or Grant of Easement is invalid or unenforceable, such
provision shall be deemed to have been modified automatically to conform to the requirements for validity
and enforceability as determined by such court In the event that the provision invalidated is of such nature
that It cannot be so modified, the provision shall be deemed deleted fi-om this instmment as though it had
never been included herein In either case, the remaining provisions of this instrument shall remain in full
force and effect Further, in either case, the Grantor shall submit a copy of this restriction and of the
judgement of the Court to the Grantee in accordance with RCS A section 22a-133q-l(l) This
environmental land use restnction shall be terminate if the Grantee provides notification pursuant to
RCS A section 22a-133q-1(1)

1 1 Binding Effect All of the terms, covenants and conditions of this environmental land use
restnction and grant of easement shall mn with the land and shall be binding on the Grantor, the Grantor's
successors and assigns, and each owner and any other party entitled to possession or use of the Property
dunng such penod of ownership or possession

12 Terms Used Herein The definitions of terms used herein shall be the same as the

definitions contained in sections 22a-133k-1 and 22a-133o-l of the Regulations of ConnecUcut State
Agencies as such sections existed on the date of execution ofthis environmental land use restnction
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Appendix 2 to
Section 22a-133q-l of the Regulations of Connecticut State Agencies

Form of Environmental Land Use Restnction for Licensed Envuonmental Professional's Approval

Instructions Any environmental land use restnction
pursuant to R C S A section 22a-133q-l shall be in the
following form The appropnate infonnation shall be

inserted in the blanks shown, and the appropnate
language shall be selected from the choices shown in

brackets, or if none of the choices addresses the specific
circumstance, substitute language shall be inserted.

DECLARATION OF ENVIRONMENTAL LAND USE RESTRICTION

AND GRANT OF EASEMENT

This Declaration of environmental land use restnction and Grant of Easement is made this

day of , 1995 , between (Vthe Grantor") and the Commissioner of Environmental
Protection of the State of Connecticut ("the Grantee")

WITNESSETH

WHEREAS, Grantor is the owner in fee simple of certain real property (the "Property") known
as [Address/Location located in the Town of in County] [ designated as Lot , Block on the tax
map of the Town of in County], more particularly described on Exhibit A which is
attached hereto and made a part hereof, and

WHEREAS, remediation of the Property has been conducted m accordance with Public Act 95-
190,and

WHEREAS, the Licensed Environmental Professional whose signature appears below has
determined that the environmental land use restriction set forth below is consistent with regulations adopted
by the Commissioner of Environmental Protection pursuant to Section 22a-133k of the Connecticut General
Statutes, and

WHEREAS, the Licensed Environmental Professional whose signature appears below has
determined that this environmental land use restnction will effectively protect public health and the
environment from the hazards of pollution, and

WHEREAS, the untten approval of this Environmental land use restnction by the Licensed
Envimnmental Professional whose signature appears below is contained in the document attached hereto as
Exhibit B (the "Decision DiKument") which is made a part hereof, and

WHEREAS, the properly or portion thereof identified in the class A-2 survey ("the Subject Area")
which survey is attached hereto as Exhibit C which is made a part hereof, contains pollutants, and

WHEREAS, to prevent exposure to or migration of such pollutants and to abate hazards to human
health and the environment, and in accordance with the Decision Document, the Grantor desires to impose
certain restrictions upon the use, occupancy, and activities of and at the Subject Area, and to grant this
environmental land use restnction to the Grantee on the terms and conditions set forth below, and

WHEREAS. Grantor intends that such restnctions shall run with the land and be binding upon
and enforceable against Grantor and Grantor's successors and assigns,

NOW, THEREFORE, Grantor agrees as follows

1  Purpose In accordance with the Decision Document, the purpose of this Environmental land
use restriction is to assure [that the Subject Area is not used for residential activities], [that ground water at
the Subject Area is not utilized for dnnking purposes], [that humans are not exposed to soils at the Subject
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Area polluted with substances m concentrations exceeding the direct exposure criteria established in R.C.S.A
sections 22a-133k-1 through 22a-133k-3, inclusive], [that water does not infiltrate soils at the Subject Area
polluted with substances in concentrations exceeding the pollutant mobility cnteria established in R C S.A
sections 22a-133k-1 through 22a-133k-3, inclusive] [that buildings are not constracted over soils or ground
water at the Subject Area polluted with substances m concentrations exceeding the volatilization cnteria
established in R C.S.A. sections 22a-133k-1 through 22a-133k-3, mclusive], [ that the engineered control
described in Exhibit D attached hereto is not disturbed and is properly maintained to prevent human exposure
to soils at the Subject Area polluted with substances m concentrations exceeding the direct exposure cntena
established in R C S.A. sections 22a-133k-1 through 22a-133k-3, mclusive, and/or that water does not
infiltrate soils at the Subject Area polluted with substances in concentrations exceeding the pollutant mobility
cntena established in R C.S A sections 22a-133k-1 through 22a-133k-3, inclusive]

2  Restnctions Applicable to the Subject Area In furtherance of the purposes of this
environmental land use restnction. Grantor shall assure that use, occupancy, and activity of and at the Subject
Area are restncted as follows

[A Use No residential use of the Subject Area shall be permitted
B Ground water Ground water at the Subject Area shall not be used for dnnking or other domestic
purposes

C Disturbances Soil at the Subject Area shall not be disturbed in any manner, including without
limitation,

D Construction No building shall be constructed on the Subject Area ]

3 Except as provided in Paragraph 4 below, no action shall be taken, allowed, suffered, or omitted
if such action or omission is reasonably likely to

I  Cause migration of pollutants or create a potential hazard to human health or the
environment, or

II Result in a disturbance of the structural integnty of any engineering controls or other
structures designed or utilized at the Property to contain pollutants or limit human exposure to pollutants

4  Emergencies In the event of an emergency which presents a significant nsk to human
health or the environment, the application of Paragraph 3 above may be suspended, provided such nsk carmot
be abated without suspending such Paragraph and the Grantor

I  Immediately notifies the Grantee of the emergency,
II Limits both the extent and duration of the suspension to the minimum reasonably necessary

to adequately respond to the emergency,
III Implements all measures necessary to limit actual and potential present and future nsk to

human health and the environment resulting from such suspension, and
IV Implements a plan approved in vvnting by the Grantee, on a schedule approved, by the

Grantee, to ensure that the Subject Area is remediated in accordance with R C S A sections 22a-133k-1

through 22a-133k-3. inclusive, or restored to its condition pnor to such emergency

5  Release of Restriction, Alterations of Subject Area Grantor shall not make, or allow or

suffer to be made, any alteration of anv kind in, to, or about any portion of any of the Subject Area
inconsistent with this Environmental land use restriction unless the Grantor has first recorded the Grantee's

written approval of such alteration upon the land records of [name of municipality where Subject Area is
located] The Grantee shall not approve any such alteration and shall not release the Property from the
provisions of this environmental land use restnction unless the Grantor demonstrates to the Grantee's
sausfaction that Grantor has remediated the Subject Area in accordance with R C S A sections 22a-133k-1

through 22a-133k-3, inclusive

6  Grant of Easement to the Grantee Grantor hereby grants and conveys to the Grantee,
his agents, contractors, and employees, and to any person performing pollution remediation activities under
the direction thereof, a non-exclusive easement (the "Easement") over the Subject Area and over such other
parts of the Property as are necessary for access to the Subject Area or for carrying out any actions to abate
a threat to human health or the environment associated with the Subject Area Pursuant to this Easement, the
Grantee, his agents, contractors, and employees, and any person performing pollution remediation activities

I  I
L j

'  f

1
'  ,J
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under the direction thereof, may enter upon and inspect the Property and perform such investigations and
actions as the Grantee deems necessary for any one or more of the following purposes

I  Ensunng that use, occupancy, and activities of and at the Property are consistent with this
environmental land use restnction,

II Ensunng that any remediation unplemented complies with R.C.S.A. sections 22a-133k-1
through 22a-133k-3, inclusive,

ill Performmg any additional investigations or remediation necessary to protect human health
and the environment,

[iv Ensunng the structural mtegnty of any engmeenng controls descnbed in this Environmental
land use restnction and Grant of Easement and their continuing effectiveness m containing pollutants and
limiting human exposure to pollutants ]

7  Notice and Time of Entry onto Property. Entry onto the Property by the Grantee pursuant
to this Easement shall be upon reasonable notice and at reasonable times, provided that entry shall not be
subject to these hmitauons if the Grantee determmes that immediate entry is necessary to protect human health
or the environment.

8  Notice to Lessees and Other Holders of Interests in the Property. Grantor, or any future
holder of any interest in the property, shall cause any lease, grant, or other transfer of any interest in the
Property to include a provision expressly requinng the lessee, grantee, or transferee to comply with this
environmental land use restnction and Grant of Easement The failure to include such provision shall not
affect the validity or applicability to the Property of this environmental land use restnction and Grant of
Easement ^

9  Persons Entitled to Enforce Restnctions The restnctions in this environmental land use

restnction on use, occupancy, and activity of and at the Property shall be enforceable in accordance with
section 22a-133p of the General Statutes

10 Severability and Termination If any court of competent junsdiction determines that any
provision of this environmental land use restnction or Grant of Easement is invalid or unenforceable, such
provision shall be deemed to have been modified automatically to conform to the requirements for validity
and enforceability as determined by such court In the event that the provision invalidated is of such nature
that it cannot be so modified, the provision shall be deemed deleted from this instrument as though it had
never been included herein In either case, the remaining provisions of this instrument shall remain in full
force and effect Further, in either case, the Grantor shall submit a copy of this restriction and of the
judgement of the Court to the Grantee in accordance with RCS A section 22a^l33q-l(l) Tbis
en\ ironmental land use restnction shall be terminated if the Grantee provides notification pursuant to
RCS A section 22a-133q-l(l)

1 1 Binding Effect All of the terms, co\ enants and conditions of this environmental land use
restnction and grant of easement shall run with the land and shall be binding on the Grantor, the Grantor's
successors and assigns, and each owner and any other party entitled to possession or use of the Property
dunng such penod of pwnership or possession

'  r

12 Terms Used Herein The definitions of terms used herein shall be the same as the

definitions contained in sections 22a-133k-1 and 22a-133o-l of the Regulations of Connecticut State
Agencies as such sections existed on the date of execution of this environmental land use restriction
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Section 5. Section 22a-209-l of the Regulations of Connecticut State Agencies is repealed and the following
is substituted in lieu thereof '

Sec. 22a-209-l. Definitions

"AASHTO specification" means a standard of performance for buned structures set forth in
"Standard Specifications for Transportation Matenals," published by the Amencan Association of State
Highway and Transportation Officials in 1989,14TH edition

"All weather access" means that affected roads or land surface can support operation of vehicles for
the transportation of solid waste and vehicles for the maintenance of solid waste facilities under all normal
climatic conditions, provided that snow is removed and flooding is precluded.

"Alter" (1) when referring to a solid waste facility which has no permit, means to change the existing
configuration or method of operation of the facility in any manner, including but not lirmted to adding to the
volume of solid waste deposited at the facility; (2) when referring to a solid waste facility which holds a
permit, means to change the approved configuration or method of operation of the facility in any manner,
including but not limited to adding to the approved volume of solid waste deposited at the facility.

"Asbestos" means actinolite, amosite, antnophylhte, chrysonle, crocidolite, tremolite, or any matenal
which contains the above, all or part of which is in a finable state

"ASTM specification" means a standard for pipes or other construction matenals set forth in "Annual
Book of ASTM Standards," published by the Amencan Society of Testing Matenals in 1989

"Base flood" means a flood that has a one percent or greater chance of recumng in any year or a flood
of a magnitude equaled or exceeded once in 100 years on the average over a significantly long penod If the
Commissioner deems it necessary for a particular location, the base flood shall represent a less common
occurrence as specified by^him or her

"Bird hazard" means an increase in the likelihood of bird/aircraft collisions that may cause damage

to the aircraft or injury to its occupants
"Bulky waste" means landcleanng debns and waste resulting directly from demolition activities other

than clean fill ,

"Cell construction method" means the spreading, compacting and daily covenng of solid wastes
through use of the area, ramp, or trench methods of landfilling

"Certified operator" means the solid waste facility operator or an employee of the such operator who
is present on site and oversees or carries out the daily operation of the facility, and whose qualifications are
approved in accordance with Section 22a-209-6,of the Regulations of Connecticut State Agencies

"Certified soil scientist" means a person who has been certified as a soil scientist by the Board of
Directors of the Society of Soil Scientists of Southern New England

"Clean fill" means {JJ natural soil (2J rock, bnck, ceramics, concrete, and asphalt paving fragments
\Khich are virtually inert and pose neither a pollution threat to ground or surface waters nor a fire hazard AND
OJ POLLUTED SOIL AS DEFINED IN SUBDIVISION (4i) OF SUBSECTION OF SECTION 22a-
133k-l OF THE REGULATIONS OF CONNECTICUT STATE AGENCIES WHICH SOIL HAS BEEN

TREATED TO REDUCE THE CONCENTRATION OF POLLUTANTS TO LEVELS WHICH DO NOT

EXCEED THE APPLICABLE POLLUTANT MOBILITY CRITERIA AND DIRECT EXPOSURE

CRITERIA ESTABLISHED IN SECTIONS 22a-133k-l THROUGH 22a-133k-3 OF THE REGULATIONS

OF CONNECTICUT STATE AGENCIES AND WHICH SOIL IS REUSED IN ACCORDANCE WITH

R C S A SUBDIVISION Qj OF SUBSECTION OD OF SECTION 22a-133k-2 OF SUCH REGULATIONS

"Cover matenal" means soil, or other suitable matenal as approved by the Commissioner, which is

used to cover compacted solid waste in a solid or special waste disposal area Any soils used (shall be
classified as GM, silty gravels, poorly graded gravel-sand-siIt mixtures, GC, clayey gravels, poorly graded
gravel-sand-ciay mixtures, SM, silty sands, poorly graded sand-silt mixtures, SC, clayey sands, poorly graded
sand-clay mixtures. ML. inorganic silts and very fine sands, rock flour, silty or clayey fine sands with slight
plasticity in accordance with the unified soil classification system

"Dewater" means to subject matenal to a process that removes water

"Dioxin sampling well" means a stainless steel ground water monitonng well installed within the area
of predicted leachate plume from any portion of a solid waste facility at which residue is disposed
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"Facility plan" means the engmeenng studies and proposals to build, establish, alter, operate, monitor
and close a solid waste facility, r^uired by Section 22a-209-4(bX2) of the Regulations of Connecticut State
Agencies

"Floodplain" means the lowland and relatively flat areas adjoimng inland and coastal waters,
including flood-prone areas of offshore islands, which are inundated by the base flood

"Friable" means readily crumbled, pulverized or reduced to powder, when dry, by hand pressure
"Geotextile" means a woven or nonwoven fabnc or film which is utilized for the engmeenng

management of soil and water.
"Groundwater" means water present in the zone of saturation
"Groundwater monitonng well" means a dug, dnven or dnlled well used to determine groundwater

elevation, direction of groundwater flow, or the quality of groundwater
'Hazardous Waste" means any waste matenal which may pose a present or potential hazard to human

health or the environment when improperly treated, stored, transported or disposed of or otherwise managed,
including hazardous waste identified m accordance with Section 3001 of the Resource Conservation and
Recovery Act of 1976 (42 USC 6901 et seq.) as amended.

"Leachate" means that liquid which results from ground or surface water which has been m contact
with solid waste and has extracted matenal, either dissolved or suspended, from the solid waste.

"Lift" means a honzontal layer of cells within a solid waste disposal area at which the cell
construction method is utilized. '

"Lower explosive lurat" means the lowest percent by volume of gas which will propagate a flame in
air at 25 ° C and atmosphenc pressure

"Maximum high water table" means the highest elevation reached by the upper level of the ground
water as deteimmed by an engmeeimg evaluaoon conducted m accordance with test methods approved by the
Commissioner

"Monocell" means a vanation of the cell constmction method whereby only a single type of solid
waste is disposed of in any individual cell

"Mottlmg mdicator" means a residual trace of reduced or oxidized iron left on soil strata as the result
of fluctuations m groundwater elevation

"Mulch" means a protective cover of organic matenal placed over soil to preserve soil moisture,
prevent erosion, or promote the growth of plants

"Municipal solid w^te" means solid waste from residential, commercial, industnal and institutional
sources, excluding solid waste consisting of significant quantities of hazardous waste as defined in Section
22a-115 of the General Statutes, landcleanng debns, biomedical waste, sewage sludge and scrap metal

"NATURAL SOIL" MEANS SOIL IN WHICH ALL SUBSTANCES NATURALLY OCCURRING
THEREIN ARE PRESENT IN CONCENTRATIONS NOT EXCEEDING THE CONCENTRATIONS OF
SUCH SUBSTANCE OCCURRING NATURALLY IN THE ENVIRONMENT AND IN WHICH SOIL NO
OTHER SUBSTANCE IS ANALYTICALLY DETECTABLE FOR THE PURPOSE OF THIS
DEFINITION, SUBSTANCE SHALL HAVE THE SAME MEANING AS IN SECTION 22a-133k-1 OF
THE REGULATIONS OF CONNECTICUT STATE AGENCIES

"New municipal solid waste disposal area" means a solid waste facility or expansion thereof, other
than a vertical expansion, for the disposal of municipal solid waste, for which facility or expansion a
completed application under Sections 22a-430 and 22a-208a of the General Statutes is received by the
Commissioner after the effective date of Section 22a-209-14 of the Regulations of Connecticut State
Agencies

"Open dump" means a site at which solid waste is disposed of in a manner which does not comply
with Subutle D of the Resource Conservauon and Recovery Act of 1976, (42 USC 6901 et seq ), as amended,
and regulations promulgated thereunder

"Operator" means a person who is ultimately responsible for maintaining the solid waste facility in
conformance with applicable statutes and regulations and the facility permits

"Pan lysimeter" means a leachate collection device for sampling leachate fixim monocells within a
solid waste disposal area

"Person" means any individual, firm, partnership, association, syndicate, company, trust, corporation,
municipalit>'. agency or political or administrative subdivision of the state, or other legal entity of any kind



STATE OF CONNECTICUT Page 66 of 66

REGULATION
OF

DEPARTMENT OF ENVIRONMENTAL

PROTECTION

*Tubhc aiiporf' means an airport open to the public without pnor permission and without restrictions
within the physical capacities of available facilities.

"Recharge" means water which enters a geologic formation
'^Regional solid waste disposal area" means a solid waste disposal area used for the disposal of solid

waste generated in more than one mumcipality
"Residue" means bottom ash, air pollution control residue, and other residues from the combustion

process at resource recovery facilities, mumcipal solid waste incinerators, and biomedical waste incinerators.
^Tlesources recovery faahty" means a volume reduction plant, as defined by Section 22a-207 of the

General Statutes as amended, utilizing processes aimed at reclairmng the matenal or energy values from solid
wastes !

"Rip-rap" means a loose assemblage of broken or whole stones utilized to dissipate the velocity and
energy of moving water

"Scanfication" means the process of raking, harrowing or otherwise disturbing a soil surface to allow ,
infiltration of water or other material

'*Solid waste boundaiy" means the outermost penmeter of the solid or sp^ial waste (projected in the
horizontal plane) as it would exist at completion of the permitted disposal activity at a solid waste or special
waste disposal area i

"Special waste disposal area" means a solid waste disposal area at which special wastes, as defined i
in this section, are disposed of
,  "Special wastes" means the following wastes, so long as they are not hazardous waste pursuant to
section 22a-115 of the General Statutes or radioactive matenal subject to section 22a-148 of the General
Statutes (1) water treatment, sewage treatment or industnal sludges, liquid, solids and contamed gases, fly- '
ash and casting sands or slag, and contaminated dredge spoils; (2) scrap tires, (3) bulky waste, as defined in
this section, (4) asbestos, (5) residue, and (6) biomedical waste

"Standard proctor density" means the maximum weight per umt volume of earthen matenal which
has been compacted by a specific weight and procedure, at an optimum soil moisture, according to a
laboratory engiheenng test developed by Proctor . .

"State Solid Waste Management Plan" means the State plan adopted pursuant to Section 22a-211
of the Connecticut General Statutes, as amended

"Stormwater" means precipitation runoff , '
"Transfer station" means a volume reduction plant, as defined by Section 22a-207 of the General ,

Statutes, as amended, that is a central collection point for the solid waste generated within a municipality or
group of municipalities, where solid wastes received are transferred to a vehicle for removal to another solid .

waste facility
"Underdrainage" means a system of pipes, strucmres, stone, pumps, wells, or other devices utilized

to lower or divert groundwater

"Vector" means as insect or rodent or other animal (not human) which can transmit infectious

diseases from one person or animal to another person or animal | [
"Vertical expansion" means an expansion of an existing solid waste dispiosal area such that future I j

disposal of municipal solid waste will take place only where solid waste has previously been disposed of and
is still present

"Washout" means the carrying avvay of solid waste by waters of the base flood } ]
"Water Quality Standards" means the water quality standards and water quality Classifications Map i j

published by the Connecticut Depanment of hnvironmental Protection, February, 1987
"W ater table" means that surface of a body of unconfined groundwater at which the pressure is equal

to that of the atmosphere j ^
"Working face" means that portion of a solid waste or special waste disposal area where the waste ^

is deposited, spread and compacted pnor to the placement of cover matenal L ̂
"Zone of influence" means the area in which, assuming the absence of any means at a solid waste

facility to collect or treat leachate, groundwater may be altered in quality due to discharge of leachate fix)m [
any portion of such facility . f
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QUESTIONS AND RESPONSE SUMMARY -
DEP LIAISON MEETINGS

Environmental Professionals Organization of Connecticut
APRIL 1999

The following is a smnmaiy of questions asked at the DEP Liaison committee meetings along
with DEP's response. Some of these questions have been previously distributed, and several
issxies raised at liaison meetings are now outdated and are not included in this summary.
Questions are divided into five categories. General, Groimdwater, Soil, Surface Water, and
Volatilization.

A. GENERAL

1. What is the status ofDEP's research into an alternative for TPH analysis by 418.1 ?

An ad hoc committee composed of personnel from DEP-UST, DPH, DPH lab, and the
ERI lab researched new methods for TPH analysis. DEP will be £q)proving an analytical
method using methylene chloride extraction with gas chromatograph-flame ionization
detection for TPH analysis. This method, which is one of the options available using
Method 8015 GC FID will quantify the TPH with carbon numbers equivalent to diesel
fuel and higher and will greatly reduce the occurrence of false positives associated with
organic matter. The numerical criteria for TPH in soils will be not be changed based on
the new method. However, the ground-water protection criteria will be lowered from
500 ppb to 100 ppb. Final work on the new method is being completed at the DPH lab,
and DPH approval is expected by mid-May. When the DPH laboratory has approved
the method a copy will be provided to EPOC for posting on the web page.

2. Under what circumstances would remediation of an historical release from an UST be
subject to the remediation standard regulations?

The RSRs apply to the remediation of UST releases whenever that remediation is
required by statute, regulation, or order from the Commissioner. However, the DEP
recommends that the RSRs be used to remediate any commercial or industrial UST
release. It is simply not cost-effective or efficient to partially remediate an UST release
at one time, and then at a later date - perhaps in the context of a property transfer or
compliance with an order - have to reassess compliance with the RSRs. DEP also
recommends that, for releases of fuel oil from small residential undergroimd storage
tanks, the numeric soil criteria should be used as a guide in any excavation project.

PAD\ADENVmO\EPOC\RSP1002 WPD
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3. Ccm TPH generally be used as a surrbgate for semi-volatile organic compounds when
one is evaluating releases and extent of contaminants at areas where petroleum
products were handled?

With respect to SVOCs, the DEP recommends that the investigator should generally
follow the guidance provided by the DBF's "Sampling and Analytical Methods for UST
Closure" memo dated 5/28/96. For example, at fuel oil and diesel releases TPH
analyses should be performed on all samples, but the sample with the highest TPH
concentration should also be analyzed for aromatic VOCs, MTBE, and SVOCs. For
most other area where petroleum products were handled it is appropriate to analyze all
samples for TPH, and VOCs including MTBE with the sample ̂ ving the highest level
of pollution also being tested for SVOCs. Of course, the investigator should consider
the nature and composition of the petroleiun products used at the site and design the
analytical program accordingly.

4. If TPH is the only contaminant detected at an establishment, is a Form III filing
required? Prior to passage of P.A. 95-183, such a filing would not have been required
because TPH was considered a Connecticut Regulated Waste, not a hazardous waste.
Please clarify DEP's position on this issue.

Pursuant to Section 22a-134 of the Connecticut General Statutes, a Form III filing is
required if hazardous wastes have been released. If only TPH has been released at a site
and no hazardous wastes have otherwise been released, the filing of a form III is not
required. However, the TPH release may still require remediation because of a statute,
order or regulation other than the Property Transfer Act.

5. What are the LEP 's obligations for determining standards for contaminants of concern
for which criteria have not been tabulated in the RSRs?

The RSRs apply to any substance released at a site even if a numeric criteria for soil or
ground water has not been established. If criteria have not been adopted, then the
Commissioner must approve criteria for such additional polluting substances. The
RSRs Sections 22a-133k-2(b)(4), -(2)(c)(5), and -(3)(h) describe the information that
must be submitted when requesting an approval of criteria for additional substances.
The DEP will share new criteria developed through this process with the public so that
there is no duplication of effort.

6. How many requests for alternative criteria have been received by the Department?
How many have been reviewed, or are undergoing review by the DEP and the
Department of Public Health (DPH)? How many, if any, have been approved or
disapproved? How long has it taken to complete the review process from the date of
receipt? Can the Department provide a list of the requests for approval of alternative
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criteria? k the Department tracking these requests separately? How would one obtain
information on these requests and how would one obtain copies of the applications for
alternative criteria and the respective decision?

Fifteoi requests for alternative criterial or for additional polluting substance criteria as
of March 1999.

Seven requests have been fully reviewed and final decisions have been made.
Two requests require additional information to be submitted.
Six requests are currently under review by the DPH.
On average, it has taken two to three months to complete a review and send a final
determination letter. Complex requests have taken considerably longer, but the average
has been about three months.

The DEP has ̂ proved additional criteria for about sixty compormds.
The DEP not approved alternative criteria that would apply broadly to other sites with
the exception of the Massachusetts VPH/EPH method of evaluating direct exposure risk
fi-om petroleum hydrocarbons. That analytical method and the appropriate
Massachesetts criteria can be used in place of the TPH direct exposure criteria, with the
approval of the Commissioner.

Information can be obtained regarding specific submittals and their respective decisions
by calling Ruth Lepley at 424-3923.

B. GROUNDWATER

1. What is DEP's position on the me ofsmall diameter monitoring wells (less than 2-inch
diameter such as those which can be installed by direct push methods) for long term
monitoring, i.e.; compliance monitoring after remediation of a release?

The DEP considers small diameter wells acceptable for investigative or compliance
monitoring purposes, so long as they yield samples that are representative and provide
data that meets the objectives of the project. In particular, small-diameter wells are most
compatible with low-flow szimplmg techniques.

2. What is DEP's position on the me ofperistaltic pumps for obtaining samples for VOC
analysis?

DEP acknowledges that using peristaltic pumps can result in concentrations that are less
than the actual concentration in ground water and does not encourage its use,
particularly for compliance monitoring. However, factors such as the data objectives,
the availability of alternative techniques and the overall body of data that will be
generated in the course of an investigation, must be taken into consideration when
designing a sampling protocol. There are circumstances for which the use of peristaltic
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pumps is an accq>table sampling method provided the data generated by such sampling
is interpreted appropriately.

3. Are the GWPC for metals based on filtered or unfiltered sample analysis? What is
DEP's e3q>erience and position regarding filtering for metals analysis in high silt
content formations? Would the Department consider alternative filtering technologies
such as the use of a 10 micron filter to remove silt, yet leave colloidal particles?

The GWPC should be compared to results from unfiltered samples. DEP believes that
unfiltered sample results is a better representation of the quality of water that might be
used for drinking water purposes. Unfiltered samples are also necessary for evaluation
of compliance with the SWPC and for any evaluatibn of ground water quali^ in
bedrock. Low flow sampling techniques should be routinely employed and monitoring
wells should be thoroughly developed prior to sampling in order to reduce the
concentration of metals due to suspended solids. The DEP recognizes, however, that
there may be monitoring wells installed in formations that yield samples with high
turbidity despite thorough efforts to properly develop the well and despite using low
flow sampling techniques. In such a circumstance, filtered samples may be more
appropriate. DEP recommends contacting the Department in the event that suitable
unfiltered samples cannot be obtained to discuss alternative methods, including 10
micron filtration.

4. If a release to the soil is remediated to below direct exposure and pollutant mobility
criteria in a "GB " area, and results of initial groundwater sampling indicated that no
impact to groundwater is evident, is a continued groundwater monitoring program
required? Is the response different for a "GA " area?

The RSR monitoring requirements define the objectives of ground water monitoring for
both GA and GB areas - Section 22a-133k-3(g)(l)and (2) - and define the
circumstances under which monitoring may be discontinued - Section 22a-133k-
3(g)(3). However, there are situations for which the defined objectives can be met with
less data than that specified by the regulations. In that case, the Commissioner can
approve a different compliance or post remediation monitoring program. Any request
for such approval should document the ground water data that exists and describe why
that body of data meets the objectives for monitoring.

i
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C. SOIL

1. What is DEP's policy on defining a polluted soil and what are the acceptable
procedures for management of those soils?

/

DEP's policy on defining a polluted soil is the same as the definition in the regulations.
A polluted soil means soil affected by a release of a substance at a concentration above
the analytical detection limit for such substance. Il^ere is a provision in the RSRs for
the re-use of polluted soil on a site once it has been demonstrated to contain
concentrations that do not exceed the Direct Exposure or Pollutant Mobility Criteria.
Among other requirements, a map showing where these soils were placed must be
submitted to DEP. In general, no prior DEP approval is needed. However, reuse of
What is DEP's experience and position regardingfilteringfor metals analysis in high
silt content formations? Would the Department consider alternative filtering
technologies such as the use of a 10 micron filter to remove silt, yet leave colloidal
particles? PCB contaminated soil or reuse of contaminated soil on another site does
require DEP approval.

2. Should weathered bedrock be considered as soil or bedrock? Should the degree of
weathering be a factor in the decision?

!

The definition of soil in the RSRs is that if it is imconsolidated it is considered a soil.

Highly weathered bedrock is, by definition in the RSRs, a soil. In general, the RSRs
use the "engineering" approach to defining soils as opposed to a geologist's or soil
scientist's definition. In other words, it is the material's properties that are important
rather than the processes by which it formed. Basically, if the material can be moved
using standard construction equipment, such as backhoe or even a shovel, it is
considered soil.

3. The definition of inaccessible soil includes those soils beneath an "existing building. "
Is this also intended to include a future building to be constructed as part of site
development?

A remedial action plan which proposes to ensure that polluted soil is inaccessible after
the construction of a new building and the recording of an ELUR is perfectly acceptable
to the DEP. The use of the term "existing" was intended to make clear that, imtil the
new building is constructed, the final remedial action report could not be approved by
DEP and the remedial actions could not be verified by an LEP. DEP encourages LEPs
to consider rendering polluted soil inaccessible or environmentally isolated when
evaluating remedial options.
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4. In a GA area where you have a NAPL-impacted zone between seasonal high and
seasonal low water tables, it is understood that you must remediate NAPL to the
maximum extent practicable (LNAPL) or maximum extent prudent (DNAPL). When do
the direct exposure criteria (DEC) and pollutant mobility criteria (PMC) apply to this
zone?

The DEC apply to this zone if it is within 15 feet of land surface. The PMC do not
apply to the zone between the high and low seasonal water table if NAPL is present
because water level fluctuations will result in periodic re-contamination of the soils.

I 5. DEP has indicated that the VPH/EPH method is an acceptable alternative to 418.1 for
DEC. Does the use of this method still require DEP approval, or can an LEP verify
based on this method?

DEP approval of this alternative DEC is still required; however, it is anticipated tibat this
will become a self-implementing alternative following RSR revisions.

6. Are there any proposed RSR exemptions for DEC failures resulting from asphalt
fragments in soils?

No simple exemptions for DEC exceedances resulting from asphalt fragments in soils
are at present contemplated. The Department is considerering a an expanded range of
options for managing soil which exceeds the DEC because of asphalt. The Department
remains open to considering any suggestions for dealing with this issue in a maimer that
is protective of human health.

7. Does DEP have any plans to revisit any of the RSR soil criteria as a result of most
laboratories difficulty in achieving the required detection limits? Some of the pesticide
detection requirements are particularly troublesome for many labs.

The Department has not received any complaints regarding the ability to achieve the
required detection limits for any soil criteria sjiecified in the regulations including the
pesticides. Achieving some of the risk-based numbers for pesticides developed for the
Naval Submarine Base (which are not currently RSR criteria) is acknowledged and will
be evaluated when standards are derived during the RSR revision process. The
Department has in the past and will continue to take the ability to analytically quantify
a compoimd into consideration when adopting new criteria for additional polluting
substances.
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8. Is it appropriate to collect "bcKkground" TPH data similar to what would be done for
background metals at a site? How many samples does DEP consider to be an adequate
number to characterize background conditions at a site?

Since DEP does not consider TPH to be a naturally occurring substance, a backgroimd
determination would typically not be ̂propriate. However, DEP recognizes that 418.1
is subject to false positives resulting from organic matter and may be a consideration on
a site-specifrc basis. The revised TPH method is expected to minimize this problem.

9. Can contaminated soil be relocated within a contiguous property to an area where an
engineered control is planned?

Relocation of contaminated soil in an area with an engineered control is possible, but
may be meet the threshold for creating a solid waste disposal area. In that case, the
activity would be subject to the siting and permitting requirements of the Solid Waste
or Hazardous Waste Statutes and the discharge permitting requirements.

D. SURFACE WATER

1. The Surface Water Protection Criteria of phenanthrene is stated as 0.077 ug/L
However, previous versions of the regulations referenced the value as 0.3 ug/L. DEP
staff have verbally indicated that 0.3 ug/L is the correct value. Please confirm the
correct value.

The Surface Water Protection Criterion of phenanthrene is 0.3 ug/L. The 0.077 was a
typographical error.

2. Page 26 - Section (f)(2)(B) states "the concentration ofsuch substance in that portion
of such plume which is immediately upgradient of the point at which such groundwater
discharges to the receiving surface water body... ". Is this meant to be a single point
exceedance or an average of the plume concentration at the point of discharge?

The quoted section refers to a single point exceedance. Section (f)(2)(A) refers to an
"average" exceedance.

E. VOLATILIZATION

1. When evaluating the Volatilization Criteria for Soil Vapor in Appendix F, the referenced
criteria are reported in parts per million. Please confirm that the standard is actually
ppmv, and not mg/m^ (as utilized in Appendix G).
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The standard is ppmv. Note that >^en developing any altemative criterion using
Appendix G, the value must be converted from mg/m^ to ppmv so it can be compared
to a default criterion.

2. Please confirm that on a site where there is residual product injractured bedrock above
the water table within 15 feet of the ground surface, the volatilization criteria do not
apply.

The volatilization criteria apply to grotmd water. The presence of residual product in the
unsaturated zone alone does not trigger the volatilization requirements. However, the
situation described above was not envisioned during drafting of the RSRs. Clearly, if
the residual product resulted in volatile organic compounds migrating into an overlying
building at concentrations that would be a risk to human health, the Commissioner could
require additional remediation. In addition, residual product must be remediated in
accordance with the provisions of Section 22a-133k-2(g).

3. Can the soil vapor volatilization criteria be applied in areas where no building exists?

In accordance with the RSRs, the soil vapor volatilization criteria can only be used to
show compliance with samples obtained from beneath a building.
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Approved Criteria for Additional Polluting Substances
Pursuant to Sections 22a-133k(l) through (3) of the Regulations of Connecticut State Agencies

Pollutant Soil (mg/kg) Groundwater (pg/1)

RES

DEC

I/C

DEC

GAA/ GA

PMC

GB

PMC

GWPC SWPC RESVC I/CVC

acenaphthene 1000 2500 8.4 ' 84 420 NE NE NE

aldrin 0.036 0.34 In Review In Review In Review NE NE NE

benzo(g,h,i)perylene' 1000 2500 4.2 42 21Q NE NE NE

benzole acid 1000 2500 1000 10000 50000 NE NE NE

BHC(alpha-) 0 097 091 In Review In Review In Review NE NE NE

BHC(beta-) 0 34 3 2 In Review In Review In Review NE NE NE

BHC(delta)' 0.097 0.91 In Review In Review In Review NE NE NE

bromodichloromethane 9.9 92 0.011 O.Il 0.56 NE NE NE

bromomethane 95 1000 0.2 2 9.8 NE NE NE

4-bromophenyl-
phenylether

500 1000 8.2 82 410 NE NE NE

n-butylbenzene 500 1000 1.4 14 61" NE NE NE

sec-butylbenzene 500 1000 1.4 14 61" NE NE NE

tert-butylbenzene 500 1000 1.4 14 61" NE NE NE

carbazole 31 290 I# I » 10# NE NE NE
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Approved Criteria for Additional Polluting Substances
Pursuant to Sections 22a-l 33k(l) through (3) of the Regulations of Connecticut State Agencies

Pollutant Soil (mg/kg) Grotmdwater (pg/l)

RES

DEC

1/C

DEC

GAA/GA

PMC

GB

PMC

GWPC _ SWPC RESVC ycvc

carbon disulfide 500 1000 14 140 700 NE NE NE

4-chloroaniline 270 2500 1 U 5.6 28 NE NE NE

chloromethane 47 440 0.054 0.54 2.7 NE NE NE

2-chloronaphthalene 1000 2500 11 110 560 NE NE NE

4-chloropheny 1 -pheny 1
ether ̂

500 1000 8.2 82 410 NE NE NE

chrysene 84 780 ' 1 n 1 » 4.8 NE NE NE

m-cresol 1000 2500 7 70 350 NE NE NE

p-cresol 340 2500 0.7 7 35 NE NE NE

4,4'-DDD 2.6 24 In Review In Review 0.15 NE NE NE

4,4'-DDE 1.8 17 In Review In Review O.l NE NE NE

4,4'-DDT 1.8 17 In Review In Review 0.1 NE NE NE

dibenzofuran 270 2500 1 # 5.6 28 NE NE NE

dibenz(a,h)anthracene 1 # 1 # 1 # 1 # 0.5# NE NE NE
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Approved Criteria for Additional Polluting Substances
Pursuant to Sections 22a-133k(l) through (3) of the Regulations of Connecticut State Agencies

Pollutant Soil (mg/kg) Groundwater (pg/l)

RES_

DEC

1/C

DEC

GAA/GA

PMC

GB

PMC

GWPC SWPC RESVC 1/CVC

l,2-dibromo-3-

chloropropane

0 44 4 1 In Review In Review In Review NE NE NE

1,2-dibromoethane 0.0072 0.067 In Review In Review In Review NE NE NE

3,3'-dichlorobenzidene 1 4 13 0.33# 0.33# 10# NE NE NE

1,4-dichlorobutene 0 07 0 62 In Review In Review In Review NE NE NE

diethyl phthalate 1000 2500 110 1100 5600 NE NE NE

2,4-dimethylphenol 1000 2500 2.8 28 140 NE NE NE

dimethyl phthalate 1000 2500 110 1100 5600 NE NE NE

2,4-dinitrophenol 140 2500 1.65# 2.8 50# NE NE NE

2,4-dinitrotoluene 140 2500 1 # 2.8 14 NE NE NE

2,6-dinitrotoluene 68 2000 1 # 1.4 10# NE NE NE

endosulfan I 410 1200 0.84 8.4 42 NE NE NE

endosulfan II 410 1200 0.84 8.4 42 NE NE NE

endosulfan sulfate' 410 1200 0.84 8.4 42 NE NE NE

endrin aldehyde * 20 610 NE NE NE NE NE NE
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Approved Criteria for Additional Polluting Substances
Pursuant to Sections 22a-133k(l) through (3) of the Regulations of Connecticut State Agencies

Pollutant Soil (mg/kg) Groundwater (pg/l)

RES

DEC

I/C

DEC

GAA/ GA

PMC

GB

PMC

GWPC SWPC RESVC I/CVC

endrin ketone' 20 610 NE NE NE NE NE NE

hexachlorobutadiene 7.9 73 1 it 1 # 0.45 NE NE NE

hexachlorocyclopentadiene 470 2500 1 n 9.8 49 NE NE NE

indeno( 1,2,3-cd)pyrene I  it 7.8 1  it 1 # 0.5# NE NE NE

isophorone 640 2500 1 # 7.4 37 NE NE NE

isopropylbenzene
(cumene)

500 1000 0.6 132 30 " NE NE NE

4-isopropyltoluene (p-
cymene)

500 1000 0.6 41.8 30" ̂ NE NE NE

p-isopropyltoluene' NE NE 1.4 14 70 NE NE NE

2-methylnaphthalene ̂ 474 2500 0.98 9.8 49 NE NE , NE

2-methylphenol 1000 2500 7 70 350 NE NE NE

4-methylphenol 340 2500 1 # 7 35 NE NE

—1

NE

2-nitroaniline, 4.1 1200 1.65 # ' 1.65# 50# NE NE NE

3-nitroaniline 200 2500 1.65# 4.2 50# NE NE NE
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Approved Criteria for Additional Polluting Substances
Pursuant to Sections 22a-133k( 1) through (3) of the Regulations of Connecticut State Agencies

Pollutant Soil (mg/kg) Groundwater (pg/I)

RES

DEC

I/C

DEC

GAA/GA

PMC

GB

PMC

GWPC SWPC RESVC I/CVC

4-nitroaniline 200 2500 1 U 4.2 21 NE NE NE

nitrobenzene 34 1000 1 # 1 # 10# NE NE NE

2-nitrophenoi 540 2500 1.1 11 56 NE NE NE

N-nitrosodiphenylamine 130 1200 1 u 1.4 10# NE NE NE

N-nitrosodi-n-propylamine 1 ^ 1 # 1 # 1 » 10# NE NE NE

n-propylbenzene 500 1000 1.4 14 61 " NE NE NE

1,2,4-trichlorobenzene 680 2500 1.4 14 70 NE NE NE

trichlorofloirroethane " NE NE NB NE 20000 NE NE NE

trichloroflouromethane 500 1000 26 260 1300 NE NE NE

2,4,5-trichlorophenol 1000 2500 14 140 700 NE NE NE

2,4,6-trichlorophenol 56 520 1 # 1 # 10# NE NE NE

1,2,4-trintethylbenzene 500 1000 7 70 350 NE NE NE

1,3,5-trimethylbenzene 500 1000 7 70 350 NE NE NE

Page 5 of 6 April 30, 1999



Approved Criteria for Additional Polluting Substances
Pursuant to Sections 22a-133k( 1) through (3) of the Regulations of Connecticut State Agencies

NE Not Established

#  Criteria based on detection limits.

Notes: ' BCH(alpha) used as surrogate for BCH (delta).
' 4-bromophenyl-phenyl ether used as surrogate for 4-chlorophenyl-phenyl ether.

^ Endosulfan used as surrogate for endosulfan sulfate.
* Endrin used as surrogate for endrin aldehyde.
' Endrin used as surrogate for endrin ketone.
' Based on an interim acceptable exposure level of 0.007 mg/kg developed by DPH. Criteria to be used for screening purposes.
' Pyrene used as surrogate for ben2o(g,h,i)perylene.
' Screening level for p-isopropyltoluene is based on isopropylbenzene as a surrogate. Also known as methylisopropylbenzene.

Diethyl phthalate used as surrogate for dimethyl phthalate.
" Based on odor threshold. Also known as Freon 113 and l,l,2-trichloro-l,2,2-triflouroethane.

Based on health based GWPC of 209 ̂xgn; toxicity is estimated to be three fold greater than cumene.
" GWPC from Region III table which incorporates inhalation and drinking exposure routes.

Based on health based GWPC of 660 Mg/1.
" GWPC based on odor detection from volatilization during showering.
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LIST OF ACRONYMS AND ABBREVIATIONS

BCT BRAG Cleanup Team
bgs below ground surface
BRAC Base Realignment and Closure
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of 1980
CRP Community Relations Plan
CTDEP Connecticut Department of Environmental Protection
EAC Estimate at Completion
EE/CA Engineering Evaluation/Cost Analysis
ETC Estimate to Complete
FAR Federal Acquisitions Regulations
GC Gas Chromatograph
GIS Geographic Information System
HLA Harding Lawson Associates
IDW Investigation-Derived Waste
LOE Level of Effort

QA/QC Quality Control/Quality Assurance
QAPjP Quality Assurance Project Plan
ODC , Other Direct Cost
P.E. Professional Engmeer
P.G. Professional Geologist
RAB Restoration Advisory Board
RAM Removal Action Memorandum ,
RFP Request for Proposal
R1 Remedial Investigation
RSRs Remediation Standard Regulations
SAEP Stratford Army Engine Plant
SI Site Investigation
SSHP Site-Specific Safety and Health Plan
TACOM Tank-Automotive and Armaments Command

TERC Total Environmental Restoration Contract

URSGWC URS Greiner-Wood ward Clyde
USAGE U.S. Army Corps of Engineers - New England District
USEPA United States Environmental Protection Agency
VOC Volatile Organic Compound
WBS Work Breakdown Structure
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1.0 INTRODUCTION

This Work Scope Outline/Cost Estimate Assumptions document has been prepared for the U.S. Army Corps
of Engineers - New England District (USAGE) by Foster Wheeler Environmental Corporation (Foster
Wheeler) and Harding Lawson Associates (HLA) in response to the USAGE Request for Proposal (RFP)
under Task Order No. 020 of Contract No. DACW33-94-D-0002. This Task Order is for completion of a
Non-time Critical Removal Action for chromium and VOC groundwater contamination at the Stratford
Army Engine Plant (SAEP) in southern Connecticut. The objectives of this Task Order are to complete
additional field activities necessaiy to fully characterize subsurface conditions at SAEP, summanze the
results of all previous field activities m a report, conduct bench-scale testing to determine the effectiveness
of particular remedial technologies at reducing contamination in grdimdwater at the site, and document the
decision process for selection of a removal action at the site in an Engineering Evaluation/Cost Analysis
(EE/CA). The scope involves the following additional field activities:

•  A soil vapor survey to determme the potential for migration of subsurface volatile organic
compound (VOC) contamination mto SAEP buildings.

•  A location and elevation survey on previous sampling locations and new monitonng wells.

•  An optional geophysical (seismic) survey to document the depth and features of the bedrock
surface.

•  An aquifer test to determme the hydraulic properties of the aquifer in the vicinity of the Former
Chromium Plating Facility.

•  Optional field activities to support selection of a removal action, such as cone penetrometer
investigations, completion of soil bonngs, and installation of monitonng wells.

•  Bench-scale testing to determine the compatibility of particular treatment technologies with site
contaminants and conditions.

In support of these field activities, a Work Plan, a Sampling and Analysis Plan (SAP) including a Quality
Assurance Project Plan (QAPjP), and a Site-Specific Safety and Health Plan (SSHP) will be developed.
Project staff will attend necessary meetings and bnefings, and will provide data management services
including developing data tables and providing data in a database format which can be read by the USAGE
Geographic Information System (GIS) A Pre-design Investigation Report documenting the results of all
previous field activities will be developed and a Treatability Work Plan Letter documenting proposed field
activities to support selection of a removal action will be wntten An EE/CA will document the process
involved in recommendation of a removal action for the site

Preparation of this proposal is based on the Task Order Statement of Work dated Apnl 27, 1999,
discussions held with USAGE and SAEP Project Managers held at the site dunng a Scoping Meeting on
May 11. 1999. and negotiations with USACE-NAE on June 2, 1999 in Concord, Massachusetts. Budget
estimates and project schedules are based upon the Task Order Scope of Work and the Scoping Meeting
discussions
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6 25 ̂ 99



2.0 TASK PLAN

2.1 General Approach

The work breakdown structure (WBS) for the Task Order contains the following elements:

Task

Taskl

Task 2

Tasks

Task 4

Tasks

Task 6

Cation 1
Option 2
Option 3
Option 4

Activity

Planning (Work Plan, Sampling and Analysis Plan, SSHP)
BCT/RAB Support and Data Management

Subtask 2.1 BCT/RAB Support (Attend BRAG Meetings)
Subtask 2.2 Data Management

Field Activities

Subtask 3.1 Soil Vapor Survey
Subtask 3.2 Location and Elevation Survey

(Land Survey of Exploration Locations)
Pre-Design Investigation Report

Subtask 4.1 Pre-Design Investigation Report
EE/CA Process

Subtask 5.1 EE/CA Planning
Subtask 5.2 Additional Field Activities

• Installation of additional borings and wells for aquifer
testing

• Bench scale testing of remedial technologies
• Aquifer testing /

Subtask 5.3 EE/CA Report Preparation
Subtask 5.4 Preparation of the Action Memorandum

Project Management
Subtask 6.1 Project Management

Geophysical Survey
Cone Penetrometer Explorations
Soil Bonngs
Monitonng Wells

WBS Identifier

01

02

02.01

02.02

03

03.01
03.02

04

04.01

05

05.01

05.02

05.03

05.04

06

06.01

2.2 General Work Assumptions

This work plan outline and accompanying cost proposal are based upon the information contained m the
request for proposal for Task Order No. 020 (Apnl 27, 1999), discussions held with USAGE and SAEP
Project Managers dunng a Scoping Meeting on May 11, 1999, and negotiations with USACE-NAE on
June 2. 1999 in Concord, Massachusetts Interpretation of the Statement of Work presented in Task Order
No 020 requires important assumptions regarding field investigations, data analysis, and report preparation
that affect both cost estimates and project schedule. The duration of the project, as defined by the work
scope discussed here, is anticipated to extend for 8 months.

General .Assumptions:

•  The State of Connecticut Department of Environmental Protection (CTDEP) is the lead
regulatory agency for SAEP. CTDEP regulations are the basis for any remedial actions to be
conducted at SAEP.
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•  E)W will be handled as follows:

♦  IDW waste and investigation denved soil will be drummed for analysis, stored bnefly
on-site in accordance with regulatory requirements, and sent off-site for disposal;

♦  personal protective equipment will be drummed for off-site disposal; and
♦ water will be treated for VOCs with activated carbon pnor to discharge to SAEP's

Chemical Waste Treatment Plant.

•  Access to SAEP is assumed to be free and open to project personnel. SAEP personnel will
provide utility clearance for subsurface explorations.

•  Foster Wheeler/HLA have assumed there will be no delays to the proposed schedule of
activities as a result of third party activities (not to include Foster Wheeler/HLA
subcontractors).

•  All fieldwork will be conducted at modified Level D health and safety protection.

•  TACOM and USAGE review of document (plans and reports) will be concurrent. A single set
of comments will be provided to Foster Wheeler/HLA for incorporation into the plans.

Foster Wheeler will provide only cursory review of HLA work products, with the focus of the
reviews being on the major engineenng and remediation issues.

1
L J

Assumptions are outlined below for the following specific project components: (1) Planning (work plans);
(2) Task Management (Project Management, Data Management, Site Visits/Meetings/Bnefings); (3) Field
Activities; (4) Pre-design Investigation Report; and (5) EE/CA Proceiss: bench-scale testmg, additional field
investigations, EE/CA Report preparation, and Removal Action Memorandum (RAM).

2.3 Taskl: Planning (WBS Element 01)

2.3.1 Subtask 1.2 Technical Plans (WBS Element 01.02)

•  Includes review of existing (Woodward Clyde) Work Plan, Health and Safety Plan, QA Plan, lJ
and chemical data contained in the existing USAGE GIS system.

fl
• Work Plan letter will be issued as intemal Army Draft, Draft Final for regulatory review, and Lj

Final A SAP will also be prepared (QAPjP will be issued as a component of SAP), and an
SSHP will be issued as Draft and Final f 1

•  The SAP IS assumed to be a maximum length of 100 pages, with references to the Remedial
Investigation Work Plan (URS Greiner-Woodward Clyde fURSGWC, 1998]) for most Quality i 1
Assurance Quality Control (QA'QC) issues I {

•  The Work P]an letter is estimated not to exceed 20 pages of text in length (not including : j
appendices), and should not to exceed 100 pages in length total, including field procedures. i J
The Work Plan will include sections on regulatory compliance and waste management.

•  All project plans will require regulatory review, which will be conducted concurrently for each : j
plan Foster Wheeler/HLA has assumed a 4-week period to develop the initial plans including
Foster Wheeler/HLA intemal review; 1 week for Army review of the Draft Plans, 1 week to ,

I
!
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revise the Plans; 2 weeks for regulatory review of the Draft Final Plans; 1 week for Foster
Wheeler/HLA to finalize the Plans.

2.4 Task 2: RAB/BCT Support and Data Management (WBS Element 02)

2.4.1 Subtask 2.1: RAB/BCT Support fWBS Element 02.01)

•  One combination Restoration Advisoiy Board (RAB)/BRAC Cleanup Team (BCT) meeting
every other month over a period of 8 months to be held at SAEP (4 meetings total), each
assumed to be one day in length and requiring 3 Foster Wheeler/HLA personnel.

•  It IS assumed 20 hours of preparation time will be required to prepare and review necessaiy
meeting materials for each type of meeting.

•  One public mformation meeting budgeted with 3 Foster Wheeler/HLA personnel.

2.4.2 Subtask 2.2: Data Management (WBS Element 02.021

•  Includes LOE for input and management of all HLA data produced at SAEP since March 1999,
and all Foster Wheeler/HLA data produced fi-om June 1, 1999 through February 7,1999.

•  As requested by SAEP, includes LOE for formattmg and transmission of URSGWC RI data
produced at SAEP since March 1999 (monitoring well and GeoProbe exploration analytical
data) to USAGE for input mto the GIS.

•  All drawmgs will be produced by the Foster Wheeler/HLA team m AutoCad release 14.

•  GIS system to be used by USAGE will be ArcView. The project team will submit a database
(Access) of the data collected under this Work Scope in ArcView-compatible format. It is
assumed that the USAGE will manage the GIS system.

•  Includes LOE and subcontractor costs for data validation of data collected imder WBS 20.03

and 20.05.

•  Two \isits to USAGE with two people, for coordination of data entry into GIS, and
development of associated data views

2.5 Task 3: Field Activities (WBS Element 03)

2 5 1 Subtask 3 1 Soil Vapor Survey (WBS Element 03.01)

•  It IS assumed that conditions and SAEP personnel available dunng previous investigations will
be available dunng the soil vapor survey, including secunty and location clearance.

•  Sixty soil vapor samples will be collected using subcontracted GeoProbe equipment.

•  GeoProbe will include truck-mounted ng with operator and helper.

•  One geologist and one chemist will be on-site fiill-time to support the soil vapor survey effort.

TD99-I10 2 1.
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•  Each sample will be spreened for up to six target VOCs using an HP5890 (or equivalent)
on-site field gas chromatograph. '

i.

•  Ten percent of samples, (six estimated), will be sent off-site for confirmatory analysis by U.S.
Environmental Protection Agency (USEPA) Method 8260B.

•  It is estimated that 6 working days will be required to complete the soil vapor survey, plus one
day for mobilization/set-up, for a total of 7 field days.

•  Soil vapor survey work is anticipated to be conducted during August 1999.

•  Results of the soil vapor survey will be summarized in the Pre-design Investigation Report.

2.5.2 Subtask 3.2: Location and Elevation Survev fWBS Element 03.02)

•  It IS estimated that 150 soil bonng, soil gas cone penetrometer explorations (honzontal) and
25 monitoring wells (honzontal and vertical) will require survey.

•  A subcontracted registered land surveyor will perform the survey and will provide a report
documenting the results to Foster Wheeler/HLA.

•  Previous sampling locations will be marked or staked prior to survey.

•  Honzontal and vertical control points used for the previous surveys by URSGWC at SAEP will
be used dunng this survey. Sampling locations will require both horizontal and vertical
location using standard field survey techniques. Vertical elevation accuracy will be 0.01-foot
and horizontal location accuracy will be 0.1-foot.

•  Results of the location and elevation survey will be summanzed in the Pre-design Investigations
Report, including a site investigation plan and a table of coordinates and elevations.

2.6 Task 4: Pre-design Investigation Report (WBS Element 04)

2.6 1 Subtask 4 1: Report Preparation ("WBS Element 04.01)

•  The Pre-design Investigation Report will be issued as a Draft, Draft Final, and Final.

•  The report will summanze results of previous histoncal HLA investigations, including:

♦  data from HLA investigations conducted between August 1998 and May 1999; and
♦  new data produced from investigations proposed in this cost proposal (to be collected

between June 1. 1999 and May 31. 2000.

•  It is assumed the report will require the same duration for preparation, review, and revision as
the Technical Plans (20.01)

•  The report is estimated to be approximately 50 pages of text, not including appendices/
attachments (entire document not to exceed 300 pages total m length).

1

(

J
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•  The Pre-design Investigation Report will not present an assessment of natural attenuation of
contaminants in groundwater.

•  The Pre-design Investigation Report will not present the results of USAGE groundwater
modeling.

2.7 Task 5: EE/CA Process (WBS Element 05)

2.7.1 Subtask 5.1: EE/CA Planning (WBS Element 05.011

•  At the inception of the EE/CA process, Foster Wheeler/HLA will prepare a Work Plan Letter
detailing the proposed actions to be conducted for treatability testing (includes only pilot-scale
testing activities).

•  It is assumed that the Work Plan Letter will require the same duration for preparation, review,
and revision as the Technical Plans (WBS 20.01).

2.7.2 Subtask 5.2: Additional Field Activities (WBS Element 05.021

2.7.2.1 Additional Subsurface Investigations

•  Additional investigations will be completed, as necessary, to provide information required for
design parameters.

•  Includes 2 soil bonngs, each to a depth of 50 feet bgs, with soil sampling at Srfoot intervals.
Three samples from each bonng will be sent to an off-site laboratory for VOC, semivolatile
organic compounds, and morganics. Details as to the parameters to be sampled for, the
methods to be used, and the data reporting will be contained in the SAP. Soil bonngs are
estimated to take a maximum of 2 field days.

•  Subcontractors, and one Foster Wheeler/HLA geologist for oversight, will be necessary to
complete investigations.

•  Results of the additional investigations will be summanzed m the EE/CA.

2.7.2.2 Bench-scale Testing

•  To complete bench-scale testing, soil and groundwater samples will be collected -from the
proposed pilot test areas

•  Bench-scale testing will be conducted on-site to assess the effectiveness of the proposed
treatment technology Up to four different conditions will be tested for up to 3 different
treatment technologies. This activity is expected to take up to five days to complete.

•  Up to 6 samples will be sent to an off-site laboratory for analysis to confirm on-site testing.

•  Results of the bench-scale testing will be summanzed m the EE/CA Report (WBS 20.05.3.
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2.7.2.3 Aquifer Testing

•  One 4-inch pumping well will be mstalled by a subcontractor to Foster Wbeeler/HLA for use
1 during the pumping tests.

•  Eight 1-incb monitoring wells will be installed by a subcontractor to Foster Wbeeler/HLA for
use during the pumpmg tests.

•  To the extent possible, existing monitoring wells will also be used to monitor water levels
durmg the pumping tests.

•  It is assumed that up to 10 days will be required to install the pumping and monitonng wells.

•  One 48-bour pumping test will be conducted to characterize the hydraulic conditions in the
aquifer in the area of the Chromium Plating Facility.

•  Extracted groundwater will be treated with activated carbon prior to discbarge to the SAEP
Chemical Waste Treatment Plant.

•  It IS eshmated to require 5 field days to complete the pumping test.

•  Results fi-om the pumping tests will be summarized in the Pre-design Investigation Report.

2.7.3 Subtask 5.3: EE/CA Report Preparation fWBS Element 05.031

•  Four documents will be prepared for the admmistrative record: the EE/CA, a fact sheet
summarizing the EE/CA for the public comment period, a response to significant comments,
and a RAM.

•  USACE will perform any necessary groundwater modeling to support the EE/CA.

•  Assumes use of Connecticut RSRs for cleanup goals (i.e., no nsk assessment is needed.)

•  The EE/CA will be completed in accordance with the USEPA "Guidance on Conducting Non-
time Critical Removal Actions Under Comprehensive Environmental Response, Compensation,
and Liability Act of 1980 (CERCLA)", August 1993.

•  The EE/CA will be issued as a Draft, Draft Final, and Final document. Foster Wheeler/HLA

ha\e assumed a 6-week penod to develop the initial document for review; 2 weeks for Army
revieu of the Draft EE/C.^, 2 weeks to revise the document; 4 weeks for regulatory review of
the Draft Final EE/CA; and 3 weeks for Foster Wheeler/HLA to finalize the EE/CA.

•  The EE/CA text is estimated to be a maximum of 150 pages of text in length, with
appendices/attachments comprising an additional 100 pages (for a maximum total length of 250
pages)

•  A fact sheet will be prepared, and will provide a bnef summary of the EE/CA for the public and
interested parties during the public comment period. The fact sheet format will be similar to
that of the community relations newsletter.
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•  The fact sheet will be issued as a Draft and a Final document.

•  A written response to significant comments will be completed to respond to comments received
during the public hearing and the 30-day public comment period. The responses will be
included as part of the administrative record.

•  The response to comments letter will be issued to USACE/SAEP as a Draft. A Final will then
be prepared incorporating any comments.

2.7.4 Subtask 5.4: Action Memorandum fWBS Element 05.041

•  An Action Memorandum will be written to provide documentation of the selection of a removal
action.

•  The Action Memorandum will be issued as a Draft to USACE/SAEP, then revised and
reissued as a Final document.

•  The Action Memorandum text is estimated to be a maximum of 30 pages in length, with
appendices/attachments/figures cpmprising an additional 30 pages (for a maximum total
length of 60 pages).

2.8 Task 6: Project Management (WBS Element 06)

2.8.1 Subtask 6.1: General Project Management (WBS Element 06.01)

(includes site visits/monthly reports/day-to-day management)

•  Preparation of monthly performance, schedule, and cost reports to include the total labor hours
and other direct costs (ODCs) and indirect costs expended by WBS with back-up, containing
photocopied detail of labor hours by labor category or individual on a monthly basis, by Foster
Wheeler/HLA project team.

•  Includes level of effort (LOE) associated with communications with Foster Wheeler/HLA,
USAGE, SAEP, project team, and HLA program and contract manager.

•  Includes administration of the major team subcontract (HLA), including monthly internal
progress review for percent complete of the various tasks for fixed pnce subcontract
administration and billing.

•  Project controls to includes LOE for development of periodic project estimates to complete
(ETCs) and estimates at completion (EACs)

•  One post-award kick-off meeting to be conducted at SAEP that will involve 3 Foster
Wheeler/HLA personnel and last one day.
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2.9 Optional Tasks
1

The followmg subsections present optional tasks to be conducted at SAEP under authonzation of the
USAGE. Costs for these optional activities are presented in Section 5.0, but are not rolled into the total '
proposal price. ,

2.9.1 Option 1: Geophysical Survey ' j

•  A Foster Wheeler/HLA geophysicist will oversee a geophysical seismic refraction survey,
which will be conducted in order to define the depth and features of the bedrock surface. The
data collection and initial interpretation for the survey will be performed by a subcontractor.

•  It IS estimated that four traverse areas of the site (approximately 6600 linear feet of survey) will
be used to evaluate bedrock surface conditions, mcluding two northwest to southeast along the
length of Building B-2 and at the berm and two northeast to southwest from Mam Street to the
berm.

•  Foster Wheeler/HLA geophysicists will interpret raw seismic data, and present an interpretation
as part of the Pre-design Investigation Report (WBS 20.04)

I  i
2.9.2 Option 2: Cone Peiietrometer Explorations

•  Includes cone penetrometer saihplmg of 5 locations each to a depth of ISO feet below groimd
^surface~(bgs): Exploratiow~WTll~be"^rofTled~fonastigraphy, and~5 groundwater sample ~
collected from each exploration for off-site VOC analysis. Cone penetrometer sampling is
estimated to take a maximum of 5 field days. No permanent monitonng well will be installed; ; )
groundwater samples will be collected through the cone Penetrometer rods. '

2.9.3 Option 3: Soil Bonnes • ]
'  (

•  Includes 3 soil bonngs, each to a depth of 50 feet bgs, with soil sampling at 5-foot intervals.
Three samples from each bonng will be sent to an off-site laboratory for VOC, semivolatile j
organic compoimds, and inorganic analyses. Details as to the parameters to be sampled for, the i J
methods to be used, and the data reporting will be contained m the SAP. Soil bonngs are
estimated to take a maximum of 3 field days f T

2.9 4 Option 4 Monitoring Wells

•  Includes 5 monitonng wells, each 50 feet in depth, constructed of 2-inch inside diameter
schedule'40 polyvinyl chlonde piping with a 10-foot screen length. Monitonng well
installation is estimated to require a maximum of 5 field days.

J

I  "'i

i  I
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3.0 PROJECT ORGANIZATION

Foster Wheeler and HLA have extensive teaming expenence on the current TERC contract and histoncal
REM in contract. Foster Wheeler and HLA have shared resources as teaming partners to meet site- and
client-specific objectives for approximately 20 REM El and TERC projects throughout New England. The
following paragraphs indicate the prmcipal team personnel proposed for the project.

1

Jay Borkland will be the Foster Wheeler Project Manager for the SAEP Chromium and VOC Groundwater
EE/CA. Mr. Borkland has over 17 years of expenence, and is a Senior Scientist and Project Manager with
Foster Wheeler.

Nelson Walter, P.E. will be the HLA Chief Technical Lead for the SAEP Chromium and VOC Groundwater

EE/CA. Mr. Walter has over 15 years of expenence as a Principal Project Manager with HLA.

Rod Pendleton, P.G. will be the Investigation Lead for the SAEP Chromium and VOC Groundwater
EE/CA. Mr. Pendleton will be responsible for overseeing all technical activities of the project including
interfacing with the field activities and report team. Mr. Pendleton has an extensive knowledge of SAEP
site contamination, and has prior expenence working with CTDEP and the USEPA, Region I at SAEP.

Gina Rustad, P.E., has been assigned the role of EE/CA Lead. As EE/CA Lead, she will be responsible for
all aspects of the EE/CA as well as coordinating the EE/CA documents and activities with those of the Site
Investigation.

Other key personnel for the EE/CA include: Dirk Brunner, providing technical review, and Chnstian
Ricardi, Quality Control Lead. Additional key project personnel will be identified in an expanded
organization chart that will be developed dunng preparation of the Technical Plans.

The Foster Wheeler/HLA team will implement a manpower organization that will effectively manage the
field operations effort at SAEP. Field operations (dnlling and sampling) will be managed by the Field
Operations Leader, who will be designated dunng preparation of Technical Plans. This person is necessary
to ensure that the field tasks are coordinated and completed in the appropnate time frames and is very
cntical since most of the tasks involved in this investigation are contingent on each other. The time fiame
and schedule of tasks does not allow for the delay cntical field tasks.
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4.0 SCHEDULE/LEVEL OF EFFORT

The schedule for the EE/CA Project for SAEP is shown m Figure 4-1. Overall project completion is
anticipated to be 8 months in accordance with the Task Order Request. The field tasks are scheduled to be
completed m 5-day work shifts. The cost basis for the field effort assumes that field activities will start one
week following regulatory approval of the draft fmal Project Plans.

The contract pricing proposal provides a summary of LOE by work element. Travel, subsistence, nonlabor
costs and subcontractor costs are tabulated in the accompanying Cost Proposal.

The schedule, manpower, and management that will be implemented by Foster Wheeler/HLA will provide
the necessary means to complete the field activities and EE/CA m the anticipated time frame. A high degree
of coordination of activities, subcontractor oversight, data management, and communication with SAEP and
regulatory agencies will be necessary throughout the program to ensure that the needs of the program are
fulfilled.
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5.0 COST PROPOSAL

The Cost Proposal for this work accompanies this Work Scope Outline, and includes the required SF 1411
form, the Contract Pricing Proposal Cover Sheet, and supporting schedules listed below:

Exhibit A - The Basis of Estimate

Exhibits - Travel Details

Exhibit C - Miscellaneous Reimbursables, Team Subcontractor Backup, Other Subcontractor
Backup, and the Fee Calculation

TDO'MIO <: 1
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SECTION 1

1.0 INTRODUCTION

1.1 Site Description AND History

A description of the Stratford Army Engine Plant (SAEP) site history is provided in Section Two of the
URS Greiner-Woodward Clyde Federal Services (URSGWCFS) Remedial Investigation (RI) Work Plan,
and includes a land use assessment, the physical setting, the ecological setting, and the site history.

A summary of previous investigations at SAEP is contained in Section 3 of the Non-time Critical
Removal Action (NCRA) Work Plan.

The analytical results of selected previous Harding Lawson Associates (HLA) investigations at SAEP are
presented in the Draft Data Package for the Chromium Plating Facility (HLA, 1999), including the
Chromium Plating Facility Investigation and portions of the volatile organic compound (VOC)
investigation.

1.2 Project Description

Foster Wheeler Environmental Corporation (Foster Wheeler) and HLA have been contracted through the
U.S. Army Corps of Engineer - New England District (USACE) to complete a NCRA for chromium and
VOC groundwater contamination (Operable Unit [OU] 2) at the SAEP under Task Order No. 020 of
Contract No. DACW33-94-D-0002. As stated in Section 3.0 of the NCRA Work Plan, subsurface soil
and groundwater samples collected by Geoprobe and cone penetrometer, and groundwater samples
collected from monitoring wells from August 1998 until March 1999 revealed contaminant concentrations
that exceed the Coimecticut Department of Environmental Protection (CTDEP) Remediation Standard
Regulations (RSRs) for total chromium, hexavalent chromium, and VOCs. In addition, significant
concentrations (90,000 mg/kg) of total chromium were detected in floor dust samples collected in the
former Chromium Plating Facility. As a result, of these findings the present NCRA for OU 2
groundwater contamination has been requested by the U.S. Army Tank-Automotive and Armament
Command (TACOM).

1.3 Field ACTIVITIES

This task involves completing a NCRA for OU 2 chromium and VOC groundwater contamination and
will involve the following field activities;

•  A Soil Vapor Survey to determine the potential for migration of subsurface VOC
contamination in groundwater to site buildings

•  A Location and Elevation Survey for previous sampling locations and the new monitoring
wells

•  An Aquifer Test to determine the hydraulic properties of the aquifer in the vicinity of the
former Chromium Plating facility

•  Bench-Scale Testing to determine the effectiveness of potential removal actions
•  Optional tasks intended to more fully characterize subsurface conditions at SAEP, if

necessary, including:
•  a geophysical survey.

G:\Projects\TERCS\Projects\DO20\OU2\Workplans\FieldSap.DOC 47254
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SECTION 1

•  cone penetrometer sampling,
•  soil boring completion, and
• monitoring well installation

1.4 Documentation

Documentation to be provided for the OU 2 NCRA is referenced in Section 6.0 of the OU 2 NCRA Work
Plan, and includes:

•  A Bench-scale Testing Work Plan Letter to detail the processes to be used during completion of
bench-scale testing;

•  A Pre-design Investigation Report to summarize the results of previous and recent field
investigations;

•  A Treatability Work Plan Letter to describe the actions to be taken during pilot-testing activities;
•  An Engineering Evaluation/Cost Analysis (EE/CA) Report to document the decision process used

to select a recommended removal action altemative;
•  A Fact Sheet intended to provide a brief summary of the OU 2 NCRA process for the public; and
•  A Removal Action Memorandum (RAM) to document the selection of a removal action

altemative.

If optional tasks are determined to be necessary following review of previous investigation data, the
results of the optional tasks will be presented in an addendum to the Ifre-design Investigation Report.
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SECTION 2

2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

The project organization identifies the responsibilities of individuals involved in this Remedial
Investigation (RI) project. The project organizational structure and personnel responsibilities are
designed to provide adequate project coordination, control and proper quality assurance for the RI
activities at SAEP. The responsibilities of key personnel are described below. The organizational
structure is shown on Figure 1. Individual personnel assignments to the project organization may be
changed at the discretion of the Foster Wheeler/HLA Program Manager and Foster Wheeler/HLA Project
Manager. Upon request, resumes of key personnel will be submitted to the USAGE for review and
approval. The analytical laboratory intemal organizational structure is presented in the laboratory Quality
Assurance/Quality Control (QA/QC) Manual, which will be provided upon selection of a subcontractor
laboratory. ,

As established under the Total Environmental Restoration Contract (TERC), Mr. Rick Gleason will be
acting as the Foster Wheeler Program Manager and Mr. Jay Borkland will be acting as the Foster Wheeler
Chief Project Manager for the OU 2 NCRA at SAEP.

2.1 Responsibilities OF Key PERSONNEL

Responsibilities of key personnel are described in Section 8.1 of the OU 2 NCRA Work Plan

2.2 Subcontractors

Project subcontractors are described in Section 8.2 of the OU 2 NCRA Work Plan.
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3.0 SCOPE AND OBJECTIVES

The Delivery Order includes the completion of a NCRA at the SAEP site for chromium and VOC
groundwater contamination (OU 2).

3.1 Project Objectives

The objectives will involve field activities to fully characterize subsurface conditions at SAEP, with a
summary of investigation results, and documentation of the process used to select a recommended
removal action. Section 4.0 of the NCRA Work Plan contains the project objectives.

3.2 Data Gaps / Data Quality Objective Statements

Specific information regarding the identification of data gaps and the development of data quality
objectives (DQOs) is located in Section 5.0 of the OU 2 NCRA Work Plan.
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SECTION 4

4.0 FIELD ACTIVITIES

The field activities to be conducted as part of the 0U2 NCRA are included in the following five
subsections, with accompanying rationale, field procedures and analyses or results anticipated for each

*  specific category. Table 1 contains a summary of the analytical sampling proposed for the field
investigations.

■  ̂ '
I  I The progress of field activities will be updated on a weekly basis via telephone conferences between

SAEP, USAGE, and Foster Wheeler/ULA, if necessary.

4.1 Soil Vapor Survey

4.1.1 Rationale

A soil vapor survey will determine the potential for migration of subsurface VOC contamination into the
SAEP buildings. It is important to evaluate the impact of shallow groundwater VOCs on indoor air

■  quality for the protection of human health.

4.1.2 Field Procedures
1

'  . Figure 2 identifies the proposed locations of 60 soil vapor samples scheduled to be collected using
subcontracted GeoProbe equipment, or comparable hand probe equipment, as necessary. The GeoProbe( collects subsurface samples by dnving a sampling assembly into the subsurface using a hydraulic
hammer. Soil vapor samples are collected using a low flow-volume pump to purge to entire probe
assembly. The pump inlet is then sealed off from the atmosphere at the required depth in the probe and

;  an in-situ soil vapor sample is drawn into a glass bulb using the pump. TTie soil vapor sample is then
'  , analyzed on-site (see Subsection 4.1.3). The soil vapor sampling procedure, including the equipment to

be used and calibration procedures, is described in SOP No. 10 in Attachment A of the QAPjP (Appendix

«)■

The GeoProbe will include a truck-mounted ng with an operator and helper. A geologist and a chemist
will be on-site full-time to support the soil vapor effort. It is estimated that six working days will be
required to complete the soil vapor survey, plus one day for mobilization and set-up, for a total of seven

'  field days. The soil vapor survey work is anticipated to be conducted in August 1999, and the results will
be summanzed in the Pre-design Investigation Report.

4.1.3 Analyses

Each soil vapor sample will be screened for up to six target VOCs using an on-site field gas
;  chromatograph, such as a Photovac 10S50 Portable Gas Chromatograph (GC). Ten percent of the

samples, six estimated, will be sent off-site for confirmatory analysis by U.S. Environmental Protection
r  I Agency (USEPA) Method 8260B for VOCs. Samples analyzed in an off-site laboratory will receive
i' , validation by an independent, qualified data validation subcontractor.
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SECTION 4

4.2 Location and Elevation Survey , '

4.2.1 Rationale

A location and elevation survey will be performed on previous sampling locations and new explorations.
This survey is necessary to provide accurate coordinates and elevations of sampling locations to assist in
horizontal and vertical definition of subsurface contamination, geology, and groundwater flow direction.

4.2.2 Field Procedures

Approximately, 150 soil borings, and 25 monitoring wells, as well as soil gas and cone penetrometer
explorations will be surveyed. A registered land surveying subcontractor will perform the survey and
submit a report documenting the results to Foster Wheeler/HLA.

The previous sampling locations will be identified and marked prior to the survey. All locations will be
clearly marked and will be surveyed in with a horizontal location accuracy of 0.1-foot. All monitoring
well and piezometer locations will be horizontally located and will also be vertically surveyed with an
elevation above mean sea level to the nearest 0.01-foot to a consistent National Geodetic Vertical Datum

(NGVD) for comparison to previous and subsequent surveys. Additionally, horizontal and vertical
control points will be used fi-om the previous surveys conducted by URSGWCFS at SAEP to provide
consistent results between the RI program and the OU 2 NCRA program.

4.2.3 Results

The survey subcontractor will be responsible for providing the results of the survey in a report, as well as
electronically to Foster Wheeler/HLA. The results of the location and elevation survey will summarized
in the Pre-design Investigations Report, including a site investigation plan and a table of coordinates and
elevations.

4.3 ADDITIONAL SUBSURFACE INVESTIGATIONS

4.3.3 Rationale

Two soil borings, each to a depth of 50 feet bgs with soil sampling at 5-foot intervals are planned under
this activity. Three soil samples from each bonng will be sent to an off-site laboratory for VOC, SVOC,
and inorganic analysis. Additionally, soil collection for bench-scale testing and field testing for dense
non-aqueous phase liquid (DNAPL) using the compound SUDAN-TV will be conducted during soil
boring completion. One soil boring will be completed near the location of groundwater sampling point
WP-99-15 (see Figure 6 of the Work Plan), the second will be completed near the location of groundwater
sampling point WP-99-33 (see Figure 4 of the Work Plan).

4.3.2 Field Procedures

Procedures for obtaining soil samples using split spoon samplers and hollow-stem augers (HSAs) to
advance the boreholes are described in SOP No. 1 (Soil Sampling Using Split-Spoon Samplers) also
provided in Attachment A. Floor slabs in borehole locations in buildings will first be cored or jack-
hammered to provide access to the sub-slab soil. Decontamination between borings will be performed as
described in SOP No. 7 contained in Attachment A of the QAPjP (Appendix B).
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1

Careful notes will be kept regarding visual, olfactory, and field screening instrument observations to
provide the basis for selection of a sample for submittal to the analytical laboratoiy. Any floating product
at the water table or free product in the soil sample^ will be noted. If material is encountered that, based
upon field observations, appears to be potential source material, selected samples may be selected for
analysis using the Synthetic Precipitation Leaching Procedure (SPLP) for comparison with CTDEP
pollutant mobility criteria.

All boring locations will be clearly marked and will be surveyed in elevation above mean sea level to the
nearest 0.01 foot to a consistent NGVD for companson to previous and subsequent surveys (see
Subsection 4.2).

4.3.3 Analyses

Analytical parameters may include VOC, SVOC, and Target Analyte List (TAL) metal analyses at an off-
site laboratory. Soil samples may also be analyzed for metals using the SPLP method. Additionally,
samples may be analyzed on site for the presence or absence of DNAPL using SUDAN-IV. Selected soil
samples will also be used during completion of thb bench-scale testing to determine the optimum
concentrations of reagents for the pilot tests. Attachment B of the QAPjP (Appendix B) contains the
method numbers for the laboratory analyses.

4.4 AQUIFER Pumping Tests

4.4.1 Rationale

Aquifer pumping tests are necessary to determine the hydraulic properties of the aquifer in the vicinity of
the former Chromium Plating Facility. Determination of hydraulic properties is cntical to the selection
and implementation of a removal action(s).

4.4.2 Field Procedures

A subcontractor to Foster Wheeler/FILA will install one 4-inch extraction/pumping well and eight 1-inch
monitonng wells for use in charactenzing the hydraulic conditions during the pumping tests. Multiple 1-
inch piezometers at different depths may be installed inside the same borehole. To the extent possible,
pre-existing monitoring wells will also be used to monitor water levels during the pumping test
procedures.

The pumping tests will be monitored by computerized data logging instruments and pressure transducers.
Portable field printers and a laptop computer will facilitate data collection and analysis during the aquifer
tests. The specific details of the aquifer testing program will be included in the Pre-Design Investigation
Report. The following is a general overview of the aquifer pumping tests to be conducted.

A step-drawdown test will be conducted at the extraction/pumping well to establish well efficiency,
specific capacity, and short-term well yields. Data from extraction well development will be used to
assist in selection of three extraction rates to be conducted for successive 2-hour durations. Following the
step-drawdown test, a constant-discharge test will be conducted at the extraction well to calculate
transmissivity, storage coefficients, aquifer parameters, and estimates of long-term extraction/pumping
rates. The extraction/pumpmg rate for the constant-discharge test will be determined from data produced
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during the step-drawdown test. Extraction rates will be monitored with an instantaneous flow meter, as
well as with a totalizing flow meter.

The constant-discharge test will be conducted for a maximum of 48 hours. At least one monitoring
well/piezometer outside the anticipated extraction well's zone of influence will also be monitored as a
reference well, for the purposes of evaluating background water level trends. The water levels in each
instrumented monitoring well/piezometer (up to eight total) will be measured until the water table has
recovered to 90% of the static water level. Extraction rates will be monitored with an instantaneous flow

meter, as well as with a totalizing flow meter.

The extracted contaminated groundwater will be collected into a storage tank and treated with an
activated carbon system prior to discharge to the SAEP Chemical Waste Treatment Plant (CWTP); see
Section 7.0 of the Work Plan for investigation-derived waste (EDW) procedures.

4.4.3 Results

Results from the aquifer testing will be summarized in the Pre-design Investigation Report and will
include an interpretation of hydraulic conditions in the vicinity of the former Chromium Plating Facility
to be used in selection of potential removal actions.

4.S Bench-scale Testing

4.5.1 Rationale

Bench-scale testing will be conducted to determine the compatibility of particular treatment technologies
with the contaminants and conditions at the SAEP site. The testing is necessary for implementation of the
best available removal action.

4.5.2 Field Procedures

Bench-scale testing, consisting of the addition of ferrous sulfate and/or hydrogen peroxide solution to
extracted site groundwater and excavated soil, will be conducted to determine the optimum dose for
conversion of contaminants and minimum residual solutions. The tests will be based on an estimated

dosage determined from stoichiometric calculations of the mass of contaminants in aquifer soil and
groundwater. The tests will determine the actual optimum dosages, which is likely to vary from the
stoichiometric dosage due to consumption of the chemicals in unrelated reactions associated with other
compounds in site soil and groundwater.

Two sets of bench-scale tests will be conducted, the first in the VOC hot-spot area (near groundwater
sampling location WP-99-33) in the former Chromium Plating Facility and the second for the hexavalent
chromium and VOC hot-spot area (near groundwater sampling location WP-99-15). The tests will be run
as jar tests using varying amounts of the chemicals required for the potential removal technologies (i.e.,
ferrous sulfate solution and hydrogen peroxide solution). Results of the testing will be analyzed on-site
using field monitoring probes and test kits such as those manufactured by HACH™. The following is a
list of information that may be recorded for each jar:

•  initial pH

•  initial observation of floe or turbidity (qualitative)

•  initial observation of settled solids (qualitative)
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•  initial chemical and contaminant concentrations (HACH™ kit testing for chromium, off-site
laboratory for VOCs)

•  pH of solution added

•  mixing time
•  final pH
•  final observation of floe or turbidity (qualitative)
•  final observation of settled solids (qualitative)
•  final chemical and contaminant concentrations (HACH™ kit testing for chromium, offisite

laboratory for VOCs)

The most favorable results from the tests will be sent to an off-site laboratory for analysis. The details of
the proposed bench-scale testing will be included in a Work Plan Letter following evaluation of existing
site data.

4.6 Optional Tasks

4.6.1 Rationale

Optional field activities to support the selection of a removal action will be conducted at SAEP under the
authonzation of the USACE. The four optional tasks include: a geophysical survey, cone penetrometer
explorations, soil borings and monitoring wells. The need for these optional field activities will depend
upon the identification of data gaps following completion of the URSGWCFS RI field activities.

4.6.2 Field Procedures

Option 1: Geophysical Survey. A seismic geophysical survey would be used to determine the location
and features of the bedrock surface. Evaluation of the data would be used to determine if the bedrock

surface influenced the location and movement of potential DNAPL at SAEP.

A Foster Wheeler/HLA geophysicist will oversee a geophysical seismic refraction survey, which will be
conducted in order to define the depth and features of the bedrock surface. The data collection and initial
interpretation for the survey will be performed by a subcontractor.

It IS estimated that four traverse lines, approximately 6600 linear feet of survey, will be used to evaluate
the bedrock surface conditions. The geophysical survey will include two northwest to southeast traverses
along the length of Building B-2 and at the dike, and two northeast to southwest traverses from Mam
Street to the dike.

Seismic refraction measures the velocity of sound waves in subsurface matenals that can be equated to
depth. It is likely that a marked velocity difference exists between the unconsolidated matenal and the
bedrock surface, which is anticipated to range from approximately 60 to 160 feet bgs across the survey
area. A blast charge will be used as an energy source and geophones placed along the length of the
traverse will record the refracted sound waves.

Information obtained from the seismic survey will be used to identify potential troughs or low points on
the bedrock surface that could influence the location and/or movement of potential DNAPL at the site.
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SECTION 4

Option 2: Cone Penetrometer Explorations. Cone penetrometer explorations will be used to more fully
define the boundary (horizontal and vertical) of VOC contamination in SAEP groundwater, if necessary.
Additionally, the explorations can provide information on subsurface geology and, to a limited extent,
hydraulic conditions.

The cone penetrometer explorations will include the sampling of up to five locations each to a maximum
depth of 150 feet bgs. Cone penetrometer tests (CPTs) in the explorations will produce information on
stratigraphy, based upon resistivity and friction measurements. Five groundwater samples will be
collected through the cone penetrometer rods at each exploration location. The cone penetrometer
fieldwork is anticipated to take a maximum of five days. This exploration will not result in the installation
of permanent monitoring wells. ^

The CPT consists of smoothly and continuously pushing a small diameter, instrumented probe (a
penetrometer) deep into the ground while a computer system displays and records the soil response to
penetration. Completion of CPTs at several locations allows data to be used to develop continuous, high
resolution profiles of in-situ soil conditions. The procedure is specified by the American Society for
Testing and Materials (ASTM) Standard D3441.

A pressure transducer can be added to the penetrometer to acquire hydrogeologic data and a soil electrical
conductivity sensor can provide data regarding the moisture in vadose zone soil and general groundwater
quality. Soil, groundwater, and soil gas samplers can be used for direct sampling which reduces site
disturbance and the generation of borehole cuttings and drilling fluids.

Option 3: Soil Borings. As for the cone penetrometer locations, the optional soil borings will be used to
better define the extent of VOC contamination in SAEP groundwater, if necessary. Three soil borings,
each to a depth of 50 feet bgs, with soil sampling at 5-foot intervals will be collected for this option.
Three samples from each bonng will be sent to an off-site laboratory for VOC, SVOCs, and inorganic
analyses. Soil borings are estimated to take a maximum of 3 days. Soil samples will be obtained using
the HSAs and 3-inch inside diameter split-spoons.

Procedures for obtaining soil samples using split spoon samplers and HSAs to advance the boreholes are
descnbed in SOP No. 1 (Soil Sampling Using Split-Spoon Samplers) also provided in Attachment A of
the QAPjP (Appendix B). Floor slabs m borehole locations in buildings will first be cored or jack-
hammered to provide access to the sub-slab soil. Decontamination between borings will be performed as
described in SOP No. 7.

All boreholes will be sampled continuously. One soil sample will be submitted for analytical laboratory
analysis from the zero- to six-inch interval below grade or any paved surface (i.e., first split spoon). A
second sample will be submitted from the interval immediately above the water table. Additional samples
may be collected based upon visual, olfactory, or field screening evidence of contamination. Provisions
will be made to provide samples to other government contractors on-site, subject to available sample
volumes.

I

Careful notes will be kept regarding visual, olfactory, and field screening instrument observations
because, in addition to providing the basis for biasing a sample for submittal to the analytical laboratory, _
this will provide important information needed to define potential source areas. Any floating product at ■
the water table or free product in the soil samples will be noted. If material is encountered that, based
upon field observations, appears to be potential source matenal, selected samples may be selected for
analysis using the Synthetic Precipitation Leaching Procedure (SPLP) for comparison with CTDEP
pollutant mobility cntena. !
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SECTION 4

B

Option 4: Monitoring Wells. Up to five monitoring wells will be installed, each to a depth of 50 feet
bgs to provide permanent groundwater sampling points, if necessary. The wells will be constructed of 2-
inch inside diameter schedule 40 polyvinyl chloride piping with a 10-foot screen length. The monitoring
well installation is estimated to require a maximum of five field days.

Groimdwater samples will be collected trom the wells using low-flow rate purging and sampling
techniques. The general procedures to be used for the groundwater investigation are provided in
Attachment A, including:

•  SOP No. 2 - Monitoring Well Installation
•  SOP No. 3 - Groundwater Sampling Using Low Flow Rate Purging and Sampling Technique
•  SOP No. 5 - Water Level Measurement

A

4.6.3 Analysis

Option 1: Geophysical Survey. A Foster Wheeler/HLA geophysicist will interpret the raw seismic data,
and provide the interpretation as part of the Pre-design Investigation Report.

Option 2: Cone Penetrometer Explorations. A Foster Wheeler/HLA geologist will interpret the
resistivity and fiiction data fi"om the cone penetrometer explorations to conceptualize the stratigraphy of
the core with regard to the previously Imown adjacent geological interpretations. The groundwater
samples collected fi-om each exploratiop will be sent off-site for VOC analysis and the water quality
parameters. Attachment B of the QAPjP (Appendix B) contains the method numbers for these analyses.
Field parameter readings for each groundwater sample will also be collected, including pH, temperature,
dissolved oxygen content, oxidation-reduction potential, and specific conductance.

Option 3: SoU Borings. Analytical parameters will include VOC, SVOC, and TAL metal analyses at an
off-site laboratory, Soil samples may also be analyzed for metals using the SPLP method. Attachment B
of the QAPjP (Appendix B) contains the method numbers for these analyses.

Option 4: Monitoring Wells. Groundwater samples collected from the monitoring wells will be
analyzed for VOCs, SVOCs and TAL metals. Water quality parameters and field parameters for each
sample will also be collected. Attachment B of the QAPjP (Appendix B) contains the method numbers
for these analyses.
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SECTION 5

5.0 SAMPLE HANDLmG

Sections 5.0 and 6.0 of the URSGWCFS RI Field Sampling Plan detail the documentation, packaging,
and shipping procedures to be used during field activities and sample collection (URSGWCFS, 1998).

As stated in these sections, each sample will receive a unique sample identification number, which will be
recorded on the sample label, the laboratory Chain of Custody, and the field logbook. Field data sheets
will be used to record observations and details regarding field activities, including bonng logs,
monitoring well installation information, water levels, field water quality parameters, and general
observations. Sample handling requirements, including holding times are presented in Table 2
(Attachment B).

Samples to be sent off-site for analysis will be appropriately packaged to prevent damage to the sample
containers, and maintain required temperatures and adequate custody. Standard Operating Procedure
No.6, contained in Attachment A of the QAPjP (Appendix B) contains information on sample handling.
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SECTION 6

6.0 INVESTIGATION-DERIVED WASTES

Section 7.0 of the OU 2 NCRA Work Plan identifies handling and disposal of IDW anticipated to be
generated during field investigations. ,
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SECTION 7

7.0 CONTRACTOR QUALITY CONTROL

It is the responsibility of Foster Wheeler/HLA to manage, control, and document compliance with the
requirements of the contract, the Work Plan, the SAP, the QAPjP, and the SSHP. This responsibility
extends to subcbntractors, equipment, and supplies that may be used to complete the 0U2 NCRA.

As stated in Section 8.0 of the URSGWCFS RI Field Sampling Plan (URSGWCFS, 1998), components
of the Technical Plans intended to facilitate quality control include:

•  The establishment of DQOs (Section 5.0 of the OU 2 NCRA Work Plan)
•  The use of Standard Operating Procedures (SOPs) for planned field activities (Attachment A

to the OU 2 NCRA QAPjP)
•  Designation of a FOL
•  Collection and analysis of QA/QC samples
•  Independent validation of laboratory data using established guidelines
•  Technical document review

;  I
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SECTION 8

8.0 CORRECTIVE ACTIONS

Section 10.0 of the URSGWCFS RI Field Sampling Plan details the actions that will be taken in the event
an unauthorized deviation from the procedures outlined in this SAP occurs (URSGWCFS, 1998).
Unauthorized deviations may include, but are not limited to:

•  Failure of field equipment or instrumentation;
•  Improper equipment calibration;

•  Improper sample collection method;

•  Improper sample preservation and shipping (e.g., samples arrive at laboratory broken or at an
unacceptable temperature); and

•  Incorrect sample documentation.

Unauthorized deviations will be controlled and corrected using the following actions:

•  The FOL is responsible for ensuring procedures are correctly implemented in the field;
•  The Technical Manager will periodically review field procedures and documentation to

identify deviations;

•  Deviations will be documented and reported, if identified;
•  Deviations will be assessed and corrective actions defined by the Technical Manager and the

Project QA/QC Coordinator and documented, as appropriate;
•  The Technical Manager will provide the Project QA/QC Coordinator with a written

memorandum documenting appropriate field procedures upon implementation of a corrective
action; and

•  A memorandum will be written to the project file documenting the corrective action field
implementation.
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SECTION 9

9.0 PROJECT SCHEDULE

Figure 3 presents an estimated project schedule for OU 2 NCRA activities at SAF.P
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SECTION 10

10.0 FIELD EQUIPMENT AND INSTRUMENTATION

This section is intended to summarize the procedures to be followed to ensile proper calibration and
operation of required field equipment and instrumentation. The procedures outlined in Section 12.0 of the
URSGWCFS RI Field Sampling Plan will be followed for the OU 2 NCRA; however, field equipment
calibration readings will be documented on a daily basis on calibration log sheets in addition to
documentation in individual field logbooks. The following field equipment is anticipated to be used for
investigations; however, similar equipment may also be used:

•  Photovac 10S50 Portable Gas Chromatograph to analyze soil vapor samples on-site;
•  OVM TE 580B Photoionization Detector to monitor concentrations of VOCs in the '

atmosphere during intrusive explorations; i
•  Oxygen/Lower Explosive Limit Meter to monitor oxygen content in the work zone;
•  Horiba U-10 Water Quality Meter to measure field water quality paramet^s (temperature,

pH, dissolved oxygen content, and specific conductivity) in groundwater samples;
•  Oxidation/Reduction Probe to measure the oxidation reduction potential of groundwater

samples; and
•  Field sampling kits, such as Hach™ Test Kits, to determine the concentrations of chromium

and VOCs in bench-scale test samples.
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FIGURE 3
PROPOSED SCHEDULE

0U2 NON-TIME CRITICAL REMOVAL ACTION
STRATFORD ARMY ENGINE PLANT

ID Task Name

1  WBS 20.01 Planning

Write Plans

Army Review of Plans

Revise Plans

Reg. Review of Plans

Finalize Plans

WBS 20.02 Task Management

Project Mangement and Meetings

Data Management

10 WBS 20.03 Field Activities

11 Soil Vapor Survey

12 Geophysics (optional)*

13 Location and Elevation Survey

14 WBS 20.04 Pre-Deslgn Report

15 Write Report

Army Review of Report

Revise Report

Reg. Review of Report

Finalize Report

20 WBS 20.05 EECA Process

EE/CA Treatabillty Work Plan

Write Work Plan

Army Review of Work Plan

Revise Work Plan

Reg. Review of Work Plan

Revise Work Plan

Additional Field Activities

Aquifer Test (Well installation and test)

Bench Scale Test

Cone Penetrometer (Optional)*

Project: saep3
Date: Thu 6/24/99
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FIGURE 3

PROPOSED SCHEDULE

0U2 NON-TIME CRITICAL REMOVAL ACTION
STRATFORD ARMY ENGINE PLANT

ID Task Name Duration Start Finish Predecessors May I Jun | Jul | Aug | Sep | Oct
2000

Nov Dec Jan Feb I Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | De^
31

32

33

34
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37

38

39
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41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

Soil Bonngs

Monitonng Wells (optional)*

Soil Borings (optional)*

Pilot Test

EE/CA Report Preparation

Write

Army Review

Revise

EPA Review

Revise

EE/CA Action Memorandum"(WBS 5.3)"

Design Construct Procurement

usi^sow

Fvi^^

Negotiation/Award

Design

30 Percent Design
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TABLE 1

SUMMARY OF PROPOSED OFF-SITE ANALYTICAL SAMPLING

SAMPLING AND ANALYSIS PLAN

OU 2 NON-TIME-CRITICAL REMOVAL ACTION

STRATFORD ARMY ENGINE PLANT

STRATFORD, CONNECTICUT

Number of QC Samples
Number of Off- Total Off-Site

Analytical Parameter & Site Anlaytical Analytical

Exploration Type Media Method<'> Samples Field Blanks Duplicates MS/MSDs Samples

Soil Vapor Samples Vapor VOCs by 8260B 10 1 1 12

Soil Borings (2 total) Soil VOCs by 8260B 6 1 1 1 9

(bench-scale testing) TCL SVOCs by 8270C 6 1 1 1 9

TAL Metals by 6010 6 1 1 1 9

CNby 9010B/9012A 6 1 I 1 9

SPLP for Metals by 1312 2 1 1 1 5

Remediation Parameters^^^ 6 1 1 1 9

Groundwater Samples Water VOCs by 8260B 6 1 I 1 9

(bench-scale testing) TCL SVOCs by 8270C 6 1 1 1 9

TAL Metals by 6010 6 1 1 I 9

CNby9010B/9012A 6 1 1 1 9

Water Quality Parameters 6 1 1 1 9

Option 2 - Cone Penetrometer

Groundwater Samples Water VOCsby8260B 25 2 2 2 31

TCL SVOCs by 8270C 3 1 1 1 6

TAL Metals by 6010 ,  3 1 1 1 6

CNby9010B/9012A 3 1 1 I 6

Water Quality Parameters 3 1 1 1 6
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TABLE 1

SUMMARY OF PROPOSED OFF-SITE ANALYTICAL SAMPLING

SAMPLING AND ANALYSIS PLAN

OU 2 NON-TIME-CRITICAL REMOVAL ACTION

STRATFORD ARMY ENGINE PLANT

STRATFORD, CONNECTICUT

Number of QC Samples
Number of Off- Total Oir-Site

Analytical Parameter & Site Anlaytical Analytical

Exploration Type Media Method<'^ Samples Field Blanks Duplicates MS/MSDs Samples

Option 3 - Soil Borings (3 total) Soil VOCsby 8260B 9 1  1 I 12

TCL SVOCs by 8270C 9 1  1 1 12

TAL Metals by 6010 9 1  1 1 12

CNby9010B/9012A 9 12

SPLP for Metals by 1312 3 1  1 1 6

Remediation Parameters^^^ 9 1  1 1 12

ABBREVIATIONS:

ASTM = American Society for Testing and Materials

CEC = Cation Exchange Capacity
CN = Total Cyanides

PAHs = Polynuclear Aromatic Hydrocarbons
SPLP = Synthetic Precipitation Leaching Procedure
SVOCs = Semi-Volatile Organic Compounds

TAL = Target Analjte List
TCL = Target Compound List
TOG = Total Organic Carbon
TPH = Total Petroleum Hydrocarbons

USEPA = United States Environmental Protection Agency

VOCs = Volatile Organic Compounds

NOTES:

1. Analytical methods are from USEPA SW-846, "Test Methods for Evaluating Solid Waste,
Chemical/Physical Methods SW-846, Final Update 111, revised 1993 or more recent edition
unless otherwise indicated.

2. Remediation Parameters = grain size (ASTM D 422), TOC (9060), TPH (USEPA 418.1) and
and CEC (9080/9081)

3. Soil samples will also be analyzed for percent moisture.
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TABLE 2

SAMPLE HANDLING REQUIREMENTS

SAMPLING AND ANALYSIS PLAN

OU 2 NON-TIME-CRITICAL REMOVAL ACTION

STRATFORD ARMY ENGINE PLANT

STRATFORD, CONNECTICUT

Matrix Analytical Parameter Container Type and Size Holding Time Special Handling Preservation/Storage

Soil Vapor VOCs 1 L glass bulb 14 days 4°C

Soil
VOCs Pre-weighed, septum-sealed, screw

cap 40 ml glass vial

14 days Need additional jars for each QC

fduD. MS, MSD)

Methanol; 4° C

SVOCs 8 oz wide-mouth glass 14 days to extraction

40 days to analysis

Need additional jars for each QC

(dup, MS, MSD)
4°C

Metals 8 oz wide-mouth glass 6 months Need additional jars for each QC

(dup, MS, MSD)

4°C

Cr 4 oz wide-mouth glass 7 days Need additional jars for each QC

(dup, MS, MSD)

4°C

Cyanide 8 oz. wide-mouth glass 14 days Need additional jars for each QC

(dup, MS, MSD)

4°C

SPLP 4 oz. wide-mouth glass 14 days to extraction

40 days to analysis

Need additional jars for each QC

(dup, MS, MSD)
4°C

TPH 4 oz \vide-mouth glass 28 days Need additional jars for each QC

(dup, MS, MSD)

4^C

TOG 4 oz. wide-mouth glass 28 days Need additional jars for each QC

(dup, MS, MSD)

4°C

CEC 4 oz. wide-mouth glass NA Need additional jars for each QC

(dup, MS, MSD)

4°C

Grain Size 4 oz. wide-mouth glass NA NA 4°C

Water
VOCs 2 X 40 ml glass vials, teflon-lined

septum

14 days No head space HCltopH<2; 4°C

SVOCs 1-L organics-cleaned, amber glass 7 days to extraction

40 days to analysis

Need additional jars for each QC

(dup, MS, MSD)

4'C

Total Metals 250 ml pre-cleaned teflon jar Hg 28 days;

all others 6 months

Need additional jars for each QC

(dup, MS, MSD)

Nitric acid to pH < 2; 4°C

Cyanide 1-L poly/glass 14 days pH> 12 4°C

Cr^ 1-L poly/glass 24 hours Need additional jars for each QC

(dup, MS, MSD)

4^C
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TABLE 2

SAMPLE HANDLING REQUIREMENTS

SAMPLING AND ANALYSIS PLAN

OU 2 NON-TIME-CRITICAL REMOVAL ACTION

STRATFORD ARMY ENGINE PLANT

STRATFORD, CONNECTICUT

Matrix Analytical Parameter Container Type and Size Holding Time Special Handling Preservation/Storage

TPH 1-L poly/glass 7 days to extraction

40 davs to analysis

Need additional jars for each QC

(duo. MS. MSD)

ABBREVIATIONS;

ASTM = American Society for Testing and Materials
CEC = Cation Exchange Capacity

SPLP = Synthetic Precipitation Leaching Procedure
SVOCs = Semi-Volatile Organic Compounds

TOC = Total Organic Carbon
TPH = Total Petroleum Hydrocarbons

VOCs = Volatile Organic Compounds
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SECTION 1

1.0 INTRODUCTION AND PROJECT DESCRIPTION

This Quality Assurance Project Plan (QAPjP) has been developed to detail quality control
procedures referenced in the Sampling and Analysis Plan (SAP). The URS Greiner-Woodward
Clyde Federal Services (URSGWCFS) Remedial Investigation (RI) QAPjP was used to develop
this QAPjP (URSGWCFS, 1998).

A description of the Stratford Army Engine Plant (SAEP) site and the purpose of this
investigation are provided in Section 1.0 of the Sampling and Analysis Plan (SAP).
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SECTION 2

2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

A description of the project and responsibilities for this investigation are provided in Section 8.0
of the Work Plan.
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SECTION 3

3.0 DATA QUALITY OBJECTIVES

3.1 Background

The identification of data gaps and the development of data quality objectives (DQOs) involve
gathering and evaluating information to ensure that data collection activities are focused on
obtaining the information needed to make decisions on remedial actions or answer the relevant
questions leading up to such decisions. The data gaps/DQO process ensures that all future work
at the site ~ from field investigations, to interim remedial actions, to selection, design and
implementation of final remedial actions — is based on the most appropriate set of information
obtained in the most cost-effective way, and that time and effort are not wasted on loosely
defined objectives.

As part of the Work Plan process, an assessment of data gaps in the existing site data was
performed. This assessment was based on a conceptual understanding of site conditions, which
are summarized in Section 2.0 (Site Description and History) and Section 3.0 (Previous
Investigations) of the Work Plan. These data gaps, translated into "data requirements", are
needed to fulfill the objectives of the 0U2 NCRA.

During the Work Plan planning process, DQO Statements (typically in the form of questions) are
developed that, in turn, guide the development of a site-specific data collection and analysis
program. DQO Statements can be either qualitative or quantitative. The DQO Statements
identify the type and/or quality of data required to characterize a site to the extent needed to: 1)
select the most appropriate remedial action that will be protective of human health and the
environment; and, 2) satisfy all applicable regulatory requirements.

Qualitative DQOs for the 0U2 NCRA are presented in Section 5.0 of the Work Plan. These
DQOs are the basis for the data collection program contained in Section 6.0 of the Work Plan,
the field sampling program contained in the SAP, and the quality assurance/quality control
program and Standard Operating Procedures (SOPs) presented in Attachment A of this Quality
Assurance Project Plan (QAPjP).

3-1
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SECTION 3

3.2 Quality Assurance Objectives For Data

The overall quality assurance objective for the 0U2 NCRA at SAEP is to develop and implement
procedures for sampling, laboratory analyses, field measurements, and reporting that provide data
to a degree of quality consistent with their intended use. The sample set, chemicah analysis
results, and interpretations must be based on data that meet or exceed quality assurance
objectives established for the project.

Quality assurance objectives are usually expressed in terms of accuracy, precision, completeness,
representativeness, and comparability. Target ranges for these objectives are discussed below.

Accuracy - The estimated ranges of accuracy for each analytical parameter are defined within the
analytical test methods. Acceptable accuracy measures are also dependent on the sample matrix.
Accuracy criteria (percent recovery) for the parameters to be analyzed by the analytical laboratory
will be provided in the laboratory's Quality Assurance/Quality Control (QA/QC) Manual.

Precision - Measured as Relative Percent Difference (RPD), precision will be compared against
the limits in the laboratory's QA/QC Manual and through the independent data validation process
described in Section 11.3.

Completeness - The goal for all measurement systems is 100 percent completeness, that is, all the
data should be valid. The acceptability of less than 100 percent complete data will be reviewed
on a case-by-case basis.

Representativeness - Representativeness is a qualitative parameter satisfied by making certain
sampling locations are selected properly and that a sufficient number of samples are collected.

Comparability - Comparability is a qualitative parameter satisfied by making certain that siting
considerations, collections techniques, and measurement procedures, methods, and reporting are
equivalent for the samples with a sample set.

Variances from the quality assurance objectives will result in implementation of appropriate
corrective measures and as assessment of the impact of corrective measures on the usability of
the data in the decision-making process.
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SECTION 4

4.0 SAMPLING LOCATIONS AND PROCEDURES

A description of the sampling locations and procedures for the 0U2 NCRA are provided in
Section 4.0 of the SAP. ^
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SECTION 5

5.0 SAMPLE CUSTODY AND HOLDING TIMES

A description of the sample custody procedures for the 0U2 NCRA are provided in Section 5.0
of the SAP. Holding time requirements for environmental samples are presented in the media-
specific subsections of Section 5.0 of the SAP.
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SECTION 6

6.0 ANALYTICAL PROCEDURES

The general laboratory analytical procedures anticipated for the 0U2 NCRA are sxmunarized in
Tables lA and IB (see Attachment B). The designated analyses for sampling locations are
defined in the media-specific subsections of Section 4.0 of the SAP. Specific laboratory
practices for the methods listed in Tables lA and IB, including sample preparation, sample
tracking, and documentation, will be available in the laboratory's QA/QC Manual.
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SECTION 7

7.0 CALIBRATION PROCEDURES AND FREQUENCY

SOP No. 12, Draft Calibration of Field Instruments U.S. Environmental Protection Agency
(USEPA) Region 1, in Attachment A of this QAPjP details the calibrations procedures and
frequency for field instruments.

The laboratory's QA/QC Manual will include detailed information regarding calibration of
analytical instruments and associated support equipment. General procedures are described
below.

7.1 Analytical Support Areas

Calibration of laboratory analytical instruments will be conducted using standards/reagents and
other supporting equipment, as appropriate, that are themselves of sufficient quality to support
confidence in the calibration being performed. For example:

Reference standards and standard solutions will be obtained from the National Institute of

Standards and Technology or other reliable commercial source. Preparation and maintenance of
standards and reagents will be performed in accordance with the specified methods and
documented.

Analytical balances will be calibrated by the manufacture annually and have a calibration check
performed at least daily. Balance calibrations will be documented.

All refiigerators and freezers will be monitored for proper temperature by measuring and
recording internal temperatures on a daily basis. Thermometers will be calibrated at least
annually.

A water supply system capable of furnishing American Society for Testing and Materials
(ASTM) Type II 'polished" water will be utilized. The.quality of the water will be documented
on a regular basis.
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SECTION 7

7.2 Laboratory Instruments

Each laboratory instrument is calibrated prior to the analyses being performed using criteria
prescribed in the appropriate laboratory standard operating procedure (SOP) or method. The
calibration is then verified using standards from an independent source. The linear range of the
instrument is established using a linear range verification check standard and the instrument
detection limit (DDL) will be determined using methods approved by the USE?A. No values are
reported above this upper concentration value without dilution and values between the required
detection limit and the DDL will be noted with the appropriate qualifiers. Both the linear range
studies and instrument detection studies are documented and readily available for auditor review.
For ICP-AE methods, interference check standards (interference check standards) will be run at
the beginning of each analytical run. Any results outside of established criteria will result in re-
analysis.

j  )

}  '
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SECTION 8

8.0 INTERNAL QUALITY CONTROL CHECKS

This section identifies specific internal quality control (QC) methods to be used by the laboratory
performing the analytical tests. Intemal QC checks are used to determine if analytical operations
are in control, as well as to determine the effect sample matrix may have on data being generated.
These two aspects are described as batch QC and matrix-specific QC procedures.

8.1 Batch QC

Samples will be extracted and analyzed in batches, not to exceed 20 samples, that are imiquely
identified. Batch Quality Control (Batch QC) includes:

Method Blanks - A method blank consists of analyte-firee deionized reagent water or equivalent
neutral reference material. The method blank is carried through each step of the analytical
method and the results are used to evaluate the possible influence of analjdical methods on
sample analytical results. At least one method blank will be analyzed with every batch of
samples processed.

8.2 Matrix-Specific QC

Matrix-specific QC is based on the use of actual environmental samples for precision and
accuracy determinations. Results of these samples, supplemented with field blank results, are
used to assess the effect of sample matrix and field conditions on analytical data. Matrix-specific
QC samples include:

Matrix Duplicates - A matrix duplicate (or field duplicate) sample is prepared by field personnel
by dividing an individual environmental sample into two separate aliquots, placing each aliquot
into identical but separate sample containers, and submitting the samples to the laboratory
without indicating that they are duplicates, i.e., "blind." Duplicates are analyzed for the same
parameters as the samples which they duplicate.

Matrix Spikes- A matrix spike (MS) sample is an environmental sample to which known
concentrations of analytes have been added. The MS sample is taken through the entire
analytical procedure and the percentage of recovery of the analytes is calculated. Results are
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SECTION 8

expressed as percent recover of the known amount spiked. The matrix spike is used to evaluate
the effect of the sample matrix on the accuracy of the analysis.

Matrix Spike Duplicates- A matrix spike duplicate (MSD) is the same environmental sample as
the MS which is spiked with the same known concentrations of analytes. The two spiked
aliquots are processed separately and the results compared to evaluate the effects of the matrix on
the precision and accuracy of the analysis. Results are expressed as RPD between the duplicate
samples analyzed and as percent recovery.

Surrogate Spike Samples/Laboratory Control Samples - A surrdgate spike sample is a blank
sample that is spiked with a known quantity of surrogate prior to purging or extracting according
to the appropriate analytical methods. Surrogate spike recoveries must fall within control limits
set by the laboratory (in accordance with the analytical method or within ± 20 percent) for
undiluted samples. Surrogate spikes are compounds added to every blank, sample, matrix spike,
matrix spike duplicate and standard when specified in the analytical methodology. Surrogate
spike compounds are generally brominated, fluorinated, or isotopically labeled compounds not
expected to be present in environmental media. Results are expressed as a percent recovery
(%R) and are utilized to evaluate the accuracy of an analytical measurement on a sample-specific
basis. Surrogate spike samples will be applied to organic analyses only.
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SECTION 9

9.0 CALCULATION OF DATA QUALITY INDICATORS

This section discusses how precision, accuracy and completeness goals are to be calculated from
the project data.

9.1 Precision

Precision is the measure of variability between individual sample measurements under prescribed
conditions. Precision will be expressed as relative percent difference (RPD) as follows:

RPD (%) = (1 S-D1 / [(S+D)/2]) X ICQ

where,

S = measured value of first sample (original)

D = measured value of second sample (duplicate)

Precision will be compared against the limits in the laboratory's QA/QC Manual and through the
independent data validation process described in Section 11.3.

9.2 Accuracy

Accuracy is the degree of agreement of a measurement to an accepted reference or true value.
Accuracy will be expressed as percent recovery as follows:

Percent Recovery = ([X - S]/K) x 100

where,

X = measured value of spiked sample

S = measured value of unspiked sample

K = known amount of spike in the sample

Acceptable accuracy measures are also dependent on the sample matrix. Accuracy criteria
(percent recovery) for the parameters to be analyzed by the analytical laboratory will be provided
in the laboratory's QA/QC Manual.
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SECTION 9

9.3 Completeness

Completeness is a measure of the amount of data from a given measurement system that is
considered valid based on the prescribed data quality objectives. The completeness goal is to
generate a sufficient amount of valid data to support the NCRA objectives. Completeness may
be calculated as follows:

% Completeness = V/T x 100

where,

V = number of valid analytical results (accepted and estimated)

T = total number of analytical results requested

The goal for all measurement systems is 100 percent completeness, that is, all the data should be
valid. The acceptability of less than 100 percent complete data will be reviewed on a case-by-
case basis.

\  \
i  i
I  j

9.4 Method Detection Limit

Method detection limit (MDL) is defined as the minimum concentration of a substance that can
be measured and reported with 99 percent confidence that the analjde concentration is greater
than zero and is determined from analysis of a sample in a given matrix containing the analyte.
The laboratory reporting limit (RL) is based upon the MDL studies is generally three to five
times greater than the MDL. The laboratory will report all values above the MDL. However,
those values above the MDL and below the RL will be flagged to indicate an estimated value. A
complete list of target analytes, MDLs, RLs is presented in Attachment B of the SAP.

r T

J  i
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I SECTION 10

10.0 CORRECTIVE ACTIONS

When errors, deficiencies, or out-of-control situations exist, the laboratory's QA/QC Manual will
provide systematic procedures, called corrective actions, which will be implemented to resolve
problems and restore proper fimctioning to the analytical system. This typically includes
corrective actions for the following:

Problems noted during receipt of incoming samples;

•  Failure to meet sample extraction/digestion/analysis holding times;

•  Failure to achieve appropriate initial and continuing instrument calibration;

• Difficulty in performing appropriate sample cleanup procedures to achieve practical
quantitation limits;

•  Failure to meet method QC requirements (including blanks, matrix duplicates, matrix spikes,
matrix spike duplicates, and surrogate recoveries) as specified in the analytical method; and,

•  Calculation or reporting errors.

Corrective action procedures are often handled at the bench level by the analyst, who can review
the preparation procedure for possible errors, check the instrument calibration, spike, surrogate,
calibration solutions, instrument sensitivity, etc. If the problem persist or cannot be identified,
the matter is referred to the laboratory supervisor, manager, and/or quality assurance (QA)
department for through investigation. Once resolved, fiall documentation of the corrective action
procedure is filed with the project records.

Details on the laboratory's corrective action procedures will be available in the laboratory's
QA/QC Manual.
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SECTION 11

11.0 DATA REDUCTION, VALIDATION AND REPORTING

All analytical data generated by the laboratory will be reviewed prior to report generation to
assure the validity of the reported data. This review process consists of data reduction, data
review, data validation, and data reporting as discussed below. The anticipated laboratory
turnaround time is also provided in this section.

11.1 Data Reduction

Laboratory personnel will perform the in-house analytical data reduction in accordance with the
data reduction procedures specified in the laboratory's QA/QC Manual and the analytical
methodology utilized.

11.2 Data Review

Details on the laboratory's data review procedures will be available in the laboratory's QA/QC
Manual. A general description of data review procedures are provided below.

The laboratory analyst who generates the analytical data has the prime responsibility for the
correctness and completeness of that data. Analysts review the quality of their work to ensure
that: f

Sample preparation information is correct and complete;

Analysis information is correct and complete;

Appropriate SOPs have been followed;

Analytical results are correct and complete;

QC samples are within established control limits;

Blanks and laboratory control samples are within appropriate QC limits;

Special sample preparation and analytical requirements have been met; and.

Documentation is complete.

The analytical data reviewer evaluates the quality of the work based on established laboratory
guidelines. The analytical data reviewer checks a percentage of the data to ensure that:
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SECTION 11

All appropriate laboratory SOPs have been followed;

Calibration data are complete and correct;

QC samples are within established guidelines;

Qualitative identification of sample components is correct;

Quantitative results are correct;

Documentation is complete;

Data are ready for incorporation into the final report; and.

The data package is compete and ready for data archive.

The laboratory QA officer/director performs a review similar to that of the data analytical
reviewer except that he/she conducts a total overview of the data package fi"om an administrative
perspective to ensure its consistency and compliance with laboratory procedures and
documentation.

A signed and dated statement is included in the laboratory analytical report certifying the
adherence to the appropriate QA/QC procedures.

11.3 Data Validation

An independent validation of the analytical data will be performed by Foster Wheeler/HLA to
assure the validity of the data. This review is intended to verify that:

•  QC samples are within established guidelines;

•  Qualitative identification of sample components is correct;

•  Quantitative results are correct;

•  Documentation is complete and correct;

•  The data is ready for incorporation into the final report; and,

•  The data package is complete.

Analytical data will undergo review in accordance with the analytical methodology utilized.
Criteria for review of data are modeled from Region 1, EPA-New England Data Validation
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SECTION 11

Functional Guidelines for Evaluating Environmental Analyses, July 1996 revised December
1996, or their updated versions.

Through this independent review of laboratory results, the data will be qualified, as necessary.
For example, sample data may be qualified as "J" (estimated), "UJ" (not detected-estimated) or it
may be rejected (indicated by "R"). The qualifier "U" is normally used for analytes not detected
by the laboratory.

The data validator will identify any out-of-control data points and data omissions and interact
with the laboratory to correct data deficiencies. Revised pages will be inserted into the
laboratory report as necessary. Based on the extent of the deficiencies and their importance in
the overall context of the project, the Project Manager may decide to repeat sample collection
and analysis.

The independent data review will be documented in a data validation report that will be signed
and dated by the data validator.

11.4 Data Reporting

The laboratory will report the data as a group of 20 samples or less, along with supporting QC
data, as appropriate for the analytical methodology utilized. The general contents of the hard
copy of a laboratory data report are listed below:

Chain-of-custody forms;

Cover sheets listing the samples included in the report;

Narrative comments describing problems encountered in analysis and corrective actions
taken;

Analytical data including field sample identification number, laboratory sample number, date
of sample collection, date of sample receipt at laboratory, date(s) of sample
extraction/digestion/analysis, batch numbers, calibration information, dilution factors, all
analytes tested for and their associated reporting limits, any data qualifiers assigned, matrix,
units, percent solids for solid samples, and sample description; and.

Analytical results for QC samples including blanks, spikes, duplicates, and surrogate
recoveries.
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SECTION 11

To facilitate the transfer and evaluation of analytical data, electronic data deliverables (diskettes)
will be requested from the laboratory. (Electronic deliverables contain Data Summary Tables
only and do not provide the complete backup information contained in the hard copy described
above.) To ensure accurate transfer of laboratory data, the accuracy of electronic copies of
analytical data provided by the laboratory will be verified by manually checking a minimum of
ten percent of the sample data to the hard copy laboratory data package(s). If inaccuracies are
detected, additional data will be checked and appropriate corrective actions taken.

11.5 Laboratory Turnaround Time

Tumaround time for samples submitted for analysis at the off-site laboratory will be for standard
delivery (14 calendar days) from the time of sample receipt.
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SECTION 12

12.0 PREVENTATIVE MAINTENANCE

All analytical data generated by the laboratory will be reviewed prior to report generation to
assure the validity of the reported data. This review process consists of data reduction, data
review, data validation, and data reporting as discussed below. The anticipated laboratory
turnaround time is also provided in this section.

12.1 Data Reduction

Laboratory personnel will perform the in-house analytical data reduction in accordance with the
data reduction procedures specified in the laboratory's QA/QC Manual and the analytical
methodology utilized.

12.2 Data Review

Details on the laboratory's data review procedures will be available in the laboratory's QA/QC
Manual. A general description of data review procedures are provided below.

The laboratory analyst who generates the analytical data has the prime responsibility for the
correctness and completeness of that data. Analysts review the quality of their work to ensure
that:

•  Sample preparation information is correct and complete;

• Analysis information is correct and complete;

• Appropriate SOPs have been followed;

•  Analytical results are correct and complete;

•  QC samples are within established control limits;

•  Blanks and laboratory control samples are within appropriate QC limits;

•  Special sample preparation and analytical requirements have been met; and,

•  Documentation is complete.

The analytical data reviewer evaluates the quality of the work based on established laboratory
guidelines. The analytical data reviewer checks a percentage of the data to ensure that:
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SECTION 12

All appropriate laboratory SOPs have been followed;

Calibration data are complete and correct;

QC samples are within established guidelines;

Qualitative identification of sample components is correct;

Quantitative results are correct;

Documentation is complete;

Data are ready for incorporation into the final report; and,

The data package is compete and ready for data archive.

The laboratory QA officer/director performs a review similar to that of the data analytical
reviewer except that he/she conducts a total overview of the data package fi-om an administrative
perspective to ensure its consistency and compliance with laboratory procedures and
documentation.

A signed and dated statement is included in the laboratory analytical report certifying the
adherence to the appropriate QA/QC procedures.

12.3 Data Validation

An independent validation of the analytical data will be performed to assure the validity of the
data. This review is intended to verify that;

•  QC samples are within established guidelines; i _!

•  Qualitative identification of sample components is correct; .
i  f

•  Quantitative results are correct; Lj

•  Documentation is complete and correct; , -|
•  The data is ready for incorporation into the final report; and, J J
•  The data package is complete. . \

I  i

Analytical data will undergo review in accordance with the analytical methodology utilized. j
Criteria for review of data are modeled from Functional Guidelines for Evaluating Organics ! 1
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SECTION 12

Analyses, USEPA, 1994, and Functional Guidelines for Evaluating Inorganics Analyses,
USEPA, 1994, or their updated versions.

Through this independent review of laboratory results, the data will be qualified, as necessary.
For example, sample data may be qualified as "J" (estimated), "UJ" (not detected-estimated) or it
may be rejected (indicated by "R"). The qualifier "U" is normally used for analytes not detected
by the laboratory.

The data validator will identify any out-of-control data points and data omissions and interact
with the laboratory to correct data deficiencies. Revised pages will be inserted into the
laboratory report as necessary. Based on the extent of the deficiencies and their importance in
the overall context of the project, the Project Manager may decide to repeat sample collection
and analysis.

The independent data review will be documented in a data validation report that will be signed
and dated by the data validator.

12.4 Data Reporting

The laboratory will report the data as a group of 20 samples or less, along with supporting QC
data, as appropriate for the anal)4ical methodology utilized. The general contents of the hard
copy of a laboratory data report are listed below:

Chain-of-custody forms;

•  Cover sheets listing the samples included in the report;

• Narrative comments describing problems encountered in analysis and corrective actions
taken;

•  Analytical data including field sample identification number, laboratory sample number, date
of sample collection, date of sample receipt at laboratory, date(s) of sample
extraction/digestion/analysis, batch numbers, calibration information, dilution factors, all
analytes tested for and their associated reporting limits, any data qualifiers assigned, matrix,
units, percent solids for solid samples,-and sample description; and,

•  Analytical results for QC samples including blanks, spikes, duplicates, and surrogate
recoveries.
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SECTION 12

To facilitate the transfer and evaluation of analytical data, electronic data deliverables (diskettes)
will be requested from the laboratory. (Electronic deliverables contain Data Summary Tables
only and do not provide the complete backup information contained in the bard copy described
above.) To ensure accurate transfer of laboratory data, the accuracy of electronic copies of
analytical data provided by the laboratory will be verified by manually checking a minimum of
ten percent of the sample data to the bard copy laboratory data package(s). If inaccuracies are
detected, additional data will be checked and appropriate corrective actions taken.

12.5 Laboratory Turnaround Time

Tumaround time for samples submitted for analysis at the off-site laboratory will be for standard
delivery (14 calendar days) from the time of sample receipt.
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SECTION 13

13.0 PERFORMANCE AND SYSTEM AUDITS

Performance and system audits will be performed as appropriate throughout the duration of the
NCRA. The objectives of the performance and system audits are:

•  to ensure that the quality assurance program described herein is being implemented;

•  to assess the effectiveness of the quality assurance program;

•  to identify nonconformances; and,

•  to verify correction of identified deficiencies or nonconformances.

It is anticipated that the laboratory selected to provide analytical services for this project will
undergo a validation/certification audit procedure by the United States Army Corps of Engineers
(USAGE) including performance evaluation sample analysis and a laboratory facility inspection.
This validation is implemented at the discretion of USAGE.

13.1 Performance Audits
(

Laboratory performance audits are conduct on a routine basis and include items such as:

•  verification of written procedures and analysts' understanding;

•  verification and documentation of procedures;

•  verification of documents;

•  periodic, unannounced inspection of the analytical process record keeping; and,

•  review of a portion of all analytical data and calculations.

In addition, external performance audit check samples may be submitted by external regulatory
agencies to assess whether a laboratory is generating data within acceptable control limits. If
external performance audit check samples are provided by USAGE, the laboratory will analyze
these samples and provide analytical results along with results of the investigation samples.
Requirements for the performance audit check samples may be fulfilled as part of the contract
laboratory validation procedures for USAGE.

In addition, USAGE, may request that QA samples, usually in the form of splits or replicates of
field samples, be submitted to the USAGE QA laboratory.
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SECTION 13

13.2 System Audits

Systems audits are conducted during the NCRA activities in order to verify that quality control
measures/procedures specified in this QAPP are being used, that documentation and project
records are being completed and maintained, and that reviews of documents and reports are being
conducted.

A laboratory systems audit may be conducted by the QA/QC Officer (or qualified designee)
during analysis of initial sample shipments sent to the laboratory. If a laboratory systems audit is
conducted, the QA/QC Officer (or designee), in conjunction with the project manager (or
designee) representing the laboratory, will review documentation used to verify that
instrumentation required by the analytical program is being operated and that the instruments are
functioning properly. This initial audit will also include a review of the analytical methods
proposed for use and the laboratory SOPs prepared from these methods. The laboratory project
manager (or designee) will make changes as necessary following the initial laboratory systems
audits and confirm orally within five working days and in writing within ten working days to the
QAQC Officer (or designee) that the laboratory meets all requirements of the measurement
system.

13.3 Field Audits

Field audits will be performed as necessary by the Foster Wbeeler/HLA Site Manager.
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I SECTION 14

14.0 QUALITY CONTROL REPORTS TO MANAGEMENT

QC reports are prepared by the laboratory and will be submitted to Foster Wheeler/HLA. These
reports typically include:

• An assessment of accuracy, precision, and completeness;

•  Performance and system audit results; and,

•  Significant QA problems encountered and their resolution.
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ATTACHMENT A

STANDARD OPERATING PROCEDURES (SOPs)

TITLE

SOIL SAMPLING USING SPLIT-SPOON SAMPLERS*

MONITORING WELL INSTALLATION*

GROUNDWATER SAMPLING PROCEDURE LOW FLOW RATE

PURGING AND SAMPLING (USEPA REGION 1)*
SLUG TESTING*

WATER LEVEL MEASUREMENT*

SAMPLE IDENTIFICATION, HANDLING, AND
DOCUMENTATION*

DECONTAMINATION*
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* These SOPs are taken directly from URSGWC's Final Remedial Investigation Work Plan for the Stratford
Army Engine Plant (October 26, 1998)
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ATTACHMENT A

STANDARD OPERATING PROCEDURE No. 1

SOP No. 1 SOIL SAMPLING USING SPLIT-SPOON SAMPLERS

Please refer to attached URSGWC SOP No. 1. Foster Wheeler/HLA will use forms

equivalent to those provided in the URSGWCFS SOP.
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1.0

PURPOSE AND SCOPE

This document defines the standard procedure for collecting soil samples. This Standard
Operating Procedure (SOP) serves as a supplement to the Field Sampling Plan (FSP). This
procedure gives descriptions of equipment, field procedures, and QA/QC procedures necessary
to collect soil samples. The sample locations and frequency of collection are specified in the
FSP.

This SOP is intended to be used together -with the FSP and several other SOPs. Sample
identification, handling, and documentation procedures are described in SOP No. 6. SOP No. 7
describes decontamination procedures which are also applicable to this SOP. Health and safety
procedures and equipment that will be required during the investigation are detailed in the Site-
Specific Safety and Health Plan (SSHP).
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10/25/98, 2.41PM

1-1



I

2.0

PROCEDURES FOR SOIL SAMPLING

Subsurface soil samples for chemical analysis will be collected using stainless steel 2-inch O.D.
split-spoon samplers. Subsurface samples for geotechmcal analysis will be collected using non-
stainless steel 2-inch O.D. split-spoon samplers or Shelby tubes.

2.1 EQUIPMENT LIST

The following list of equipment will be needed to collect subsurface soil samples

Drill rig with appropriate drilling and stainless steel 2-inch O.D. split spoon

sampler (for chemical analytical sampling)

Drill rig with appropriate drilling tools, 3-inch-diameter Shelby tubes, and
non-stainless steel 2-inch O.D. split spoon sampler (for geotechnical

sampling)

Measuring tape -150 feet

Aluminum foil

Field books/field sheets

Stainless steel spoons

EnCore™ sampler or disposable plastic syringes

Portable balance and balance weights

Sample bottles provided by the laboratory

Sample bottle labels

Label tape (clear)

Paper towels

Camera and film

Waterproof and permanent marking pens

Plastic sheeting

Plastic bags

Appropriate health and safety equipment, as specified in the SSHP

Appropriate decontamination supplies

\\WYNl\COMMON\PROJECTS\K9716\Woricpl«n (Rev )\S&APLAN\SOPS\SOIL DOC
10/25/98, 2-41PM

2-1



,  ̂ I r

2.2 DECONTAMINATION

I' 1'Before drilling or sampling begins, the drilling and sampling equipment will be decontanunated
according to the procedures contained in SOP No. 7. Drilling and sampling equipment will be
decontaminated between boring and sampling locations. Sampling equipment will also be
decontaminated between collection of sanriples from different depths at the same location.

2.3 ANALYTICAL SOIL SAMPLING

The procedures for collecting subsurface analytical soil samples are provided in the following
sections.

2.3.1 Subsurface Soil Sampling For Chemical Analysis

Subsurface soil sampling for chemical analysis will occur in borings. Borings will be advanced
by auger drilling a boring, using machine driven hollow-stem augers (HSA) with a 4-1/4 inch
minimum inside diameter to accommodate a 2-inch outside diameter stainless steel split-spoon

sampler. Auger borings will be performed in accordance with ASTM D1452 and standard
penetration tests will be made according to ASTM D1586-84. A HSA steel finger plug
installed in the bit will be used to prevent soil material coming into the interior of the hollow

stem augers.

The coupling head for the split-spoon sampler will contain a ball check valve and will have
open vents. Where necessary for sample recovery, the sampler will also be equipped with a
spring-type sample retainer or an equivalent retainer.

If refusal is encountered before reaching the required depth, the boring will be relocated
approximately 2 feet from the original boring. A second attempt will be made to obtain the
remaining sample(s) before drilling operations are stopped at that location.

I\CO?^ON\PROJECTS\K97l6\Workpl«n (Rev )\S&APLAN\SOPS\SOILIX)C 10/25/98, 2:41PM
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The procedure for collecting, labeling, storing, and transporting subsurface soil samples is
described below:

•  Decontaminate the drilling and sampling equipment according to SOP No. 7.

•  Record the boring location o i a site map and in the field log book.

•  Select the appropriate sampler for boring and collect the soil samples using
V

the drilling rig at the intervals stated in the FSP.

•  Don a clean pair of latex surgical gloves.

•  Open the split-spoon and measure the recovery and scrape off any soil smear

zone from the recovered sample with a stainless steel spoon. Detemune and

identify the use of the recovered sample. This will always be for visual soil

classification and stratigraphic logging and may be for chemical or

geotechnical analysis.

•  Samples to be collected for volatile organic compound (VOC) analysis

should be collected prior to homogenizing the retained sample. The sample

for VOC analysis should be collected using an EnCore™ sampler or

disposable plastic syringe with syringe end of barrel cut off in accordance

with USEPA Method 5035 (field preservation/extraction with methanol/

sodium bisulfate).

•  Homogenize the remaining sample. Then, fill the remaining bottles in the

following order:

Semi-volatile organic compounds (SVOCs)

Polychlorinatedbiphenyls (PCBs)

Remediation parameters

Metals (including cyanide)

\\WYNJ\COMMON\PROJECTS\K9716\Wortplan(Rev)\S&APLAN\SOPS\SOILIXX: 10/25/98 2-41PM
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•  Label, store, transport and document the samples (depending on the use of | |
the sample) according to SOP No. 6. '

•  Record applicable information on the sample collection Field Sheet (Figure

1) and Chain-of-Custody (COC).
I  I
)

•  Complete the lithologic description of the recovered sample according to the
Unified Soil Classification System. j

Identify the location for future reference. f
. J

23.2 Soil Geotechnical Sampling ^

1
Soil samples for geotechnical analysis will be collected either with a split-spoon sampler or

with a 3-inch O.D. thin-walled samplers (galvanized Shelby tubes) as described in ASTM

D1587-83. The field inspector/geologist will utilize ASTM-2488 to classify soils in the field

using a group symbol and group name with 10% range for each soil component. Field logs will j j
be corrected after seive analysis of samples have been completed to show actual designation

and percentages. j
■  \ I

Sampling equipment will be decontaminated according to SOP No. 7. . - ̂
^  [ J

2.4 FIELD QUALITY ASSURANCE/QUALITY CONTROL SAMPLES

u
Field Quality Assurance/Quality Control (QA/QC) samples are designed to help identify and

minimize potential sources of sample contamination due to field procedures and to evaluate fl
potential error introduced by sample collection and handling. All field QA/QC samples are ^
labeled with QA/QC identification numbers and sent to the laboratory with the other samples /1

for analyses. The frequency of QA/QC samples is specified in the FSP. ' ̂
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2.4.1. Field Blank Samples

A field blank sample of sampling equipment is intended to check if decontamination procedures
have been effective. A field blank will be collected from the decontaminated sampling

equipment before it is used to obtain a sample. Organic-fi-ee deionized water will be rinsed
over the decontaminated sampling apparatus and tr^sferred to the sample bottles. The same

parameters that are being analyzed in the field samples will be analyzed in the field blank. The
field blank is assigned a QA/QC sample identification number, stored in an iced cooler, and
shipped to the laboratory along with the soil samples collected that day.

2.4.2 Duplicate Samples

Duplicate samples are samples collected as close as possible to each other in time and space to
check for the natural sample variance and the consistency of field techniques and laboratory
analysis. The duplicate samples will be collected at the same time as the primary samples. For
example, primary sample bottles for the volatile analysis will be filled first, then the duplicate
sample bottles for volatiles, and so on until all necessary sample bottles for both the primaiy
sample and the duplicate sample have been filled. The duplicate sample will be handled in the
same manner as the primary sample. The duplicate sample will be assigned a QA/QC
identification number, stored in an iced cooler, and shipped to the laboratory along with the

primary sample it duplicates.

2.43 Matrix Spikes and Matrix Spike Duplicates

Matrix spikes are used to determine the long-term precision and accuracy of the laboratory
analytical method on various matrices. For this procedure duplicate samples are collected with
the field samples and spiking is done by the laboratory. Samples are labeled as matrix spikes
for the laboratory. It is tiseful to collect enough additional sample for both the matrix spike and
duplicate samples from the same location.
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2.4.4 Blind Spikes and/or Blanks

V

The USAGE may provide blind spikes and/or blanks for laboratory analysis to determine the
accuracy of the laboratory analytical method. The samples will be assigned a QA/QC
identification number, stored in an iced cooler, and shipped to the laboratory on the day
received.

2.5 SAMPLE IDENTIFICATION,HANDLING, AND DOCUMENTATION

Samples will be identified, handled and recorded as described in this SOP and SOP No. 6. The
parameters for analysis and preservation are specified in the FSP.

2.6 DOCUMENTATION

I

Each field activity must be properly documented to facilitate a timely and accurate ( j
reconstruction of events in the field (see SOP No. 6). Sample collection field sheets will be

completed for all soil samples submitted for chemical analysis (Figure 1). '
V

1  ̂1

2.6.1 Field Logbook i }

The most important aspect of documentation is thorough, orgamzed, and accurate record \ f
keeping. All information pertinent to the investigation and not documented on the boring log
will be recorded in a bound logbook with consecutively numbered pages. All entries in | j
logbooks will be made in waterproof ink and corrections will consist of line-out deletions that
are initialed and dated. Entries in the logbook Avill include the following, as applicable: i j

j  I

Proj ect name and number r |
Sampler's name

Date and time of sample collection -1
Sample number, location, and depth Ll
Sampling method n

!
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Sampling media

Sample type (grab or composite)

Sample preservation

Observations at the sampling site

Unusual conditions

Information concerning drilling decisions

Decontamination observations

Weather conditions

Names and addresses of field contacts

Names and responsibilities of field crew members

Names and titles of any site visitors

Location, description, and log of photographs (if taken)

References for all maps and photographs

Information concerning sampling changes, scheduling modifications, and
change orders

Summary of daily tasks and documentation on any cost or scope of work
changes required by field conditions

Signature and date by personnel responsible for observations

Field investigation situations vary widely. No general rules can include each type of
information that must be entered in a logbook for a particular site. A site-specific logging
procedure will be developed to include sufficient information so that the sampling activity can
be reconstructed without relying on the memory of field personnel. The logbooks will be kept
in the field team member's possession or in a secure place during the investigation. Following
the investigation, the logbooks will become part of the final project file.

2.6.2 Boring Logs

Boring logs will be completed for each boring by qualified personnel (geologist, geological
engineer, or geotechnical engineer). The boring log form is shown on Figure 2.
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REMEDIAL INVESTIGATION

STRATFORD ARMY ENGINE PLANT

STRATFORD, CONNECTICUT

SAMPLE NUMBER:

DATE and TIME OF CGLLECUGN:

COLLECTED BY:

SAMPLE MEDIA:

SAMPLE DEPTH:

Sou WatCT Sedimoit

SAMPLING EQUIPMENT:.

SAMPLING METHOD:

SAMPLE spun NO

QA/QC SAMPLES? NO

Sample Crmariner

YES SPUT SAMPLE NUMBER:

YES QA/QC SAMPLE NUMBERS:

Preservative Analysis Requested

SAMPLE DESCRIPHDaS;

INSTRUMENT SCESIiBNG:

COMMENTS:

Figure 1
Sample Collection Field Sheet
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BORING LOG
HOLE No

MPANY NAME Z DRILUNG SUBCONTRACTOR
SHEET

OF 0 SHEETS

O PROJECT 4 LOCATION

DRILLER 6 MANUFACTURER'S DESIGNATION OF DRia

7 ̂ u.E&«ND TYPES OF DRILUNG

and SAMPUNG EQUIPMENT

HOLE LOCATION

SURFACE ELEVATION

10. DATE STARTED 11. DATE COMPLETED

1  JVERBURDEN THICKNESS

i

15. DEPTH GROUNDWATER ENCOUNTERED

U JEPTH DRiaED INTO ROCK
16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

-OTAL DEPTH OF HOLE 17 OTHER WATER LEVEL MEASUREMENTS (SPEOFY)

1  ̂OTECHNICAL SAMPLES disturbed UNDISTURBED |19 TOTAL NUMBER OF CORE BOXES

20 SAMPLES FOR CHEMICAL ANALYSIS

f

voc

^SPOSrriON OF HOLE BACKFILLED

METALS

MONITORING WELL

OTHER (SPECIFY)

OTHER (SPECIFY)

OTHER (SPECIFY) 21. TOTAL CORE RECOVERY

%

23 SK3NATURE OF INSPECTOR

VUD/

m

DEPTH

b

DESCRIPTION OF MATERIALS

c

FIELD SCREENING

RESULTS

d

GEOTECH SAMPLE

OR CORE BOX No.

ANALYTICAL

SAMPLE NO

f

BLOW

COUNTS

Q

REMARICS

h

t
I  ;

I Project Hole No.
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Figure 2

Boring Log Form
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ATTACHMENT A

STANDARD OPERATING PROCEDURE No. 2

I SOP No. 2 MONITORING WELL INSTALLATION

Please refer to attached URSGWC SOP No. 2. Foster Wheeler/HLA will use forms
equivalent to those provided in the URSGWCFS SOP.

One additional type of installation not described in URSGWCFS SOP No. 2 is the
installation of piezometers. It is anticipated that 1-inch ID piezometers will be installed
to measure water levels at SAEP. The primary discrepancies from SOP No.2 are as
follows:

•  The inside diameter of the PVC riser will be 1-inch

• Multiple piezometers at different depths may be installed inside the same
borehole

•  Development of the piezometers will be considered complete when tiubidity
readings of less than 100 NTUs are achieved

t
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1.0

PURPOSE AND SCOPE

The purpose of this document is to defme the standard operation procedures (SOP) for

installation and development of groundwater wells. The procedures are sufficiently detailed to

allow field personnel to properly install and develop wells.

This SOP serves as"a supplement to the Field Sampling Plan (FSP) and is intended to be used

together with the FSP and several other SOPs. SOP No. 7 describes the decontamination

procedures applicable to well installation and development
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2.0

PROCEDURES FOR DRILLING AND MONITORING WELL INSTALLATION

2.1 DRILLING AND WELL INSTALLATION PROCEDURES

This section will describe the standard operating procedures for the installation of both shallow

wells (total depth less than 20 f:), intermediate wells (total depth 50 to 60 ft) and deep wells
(total depth over 100 feet), the data recorded during the drilling of the well and the well
installation procedures. These procedures are defined in keeping with the requirements of the
USAGE and the standard operating procedures of W-C.

2.1.1 Shallow Wells

The borings for shallow wells, i.e. wells screened from approximately 5 to 15 feet below ground
surface (bgs), will be advanced using a truck-mounted hollow stem auger (HSA) drill rig. The
drill rig, augers and other drilling tools that will be used down the hole will be steam cleaned
before beginning a new boring and before leaving the site. Borings which cannot be completed
by the end of a working day will be covered to prevent contaminated material fi-om entering the
borehole and will be secured using available equipment.

During the advancement of the well boring, soil samples will be collected using a 2-inch outer
diameter (OD) split spoon sampler advanced 24 inches using a 140 lb hammer dropped
approximately 30 inches (ASTM D1586-84). The split spoons will be decontaminated
according to methods outlined in Section 2.2.2 of SOP 7. Blow counts will be recorded by the
W-C drilling inspector.

!  I
:  I

i  !
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2.1.1.1 Variable Site Conditions

In areas where the subsurface stratigraphy is principally sand, with some to trace silt, it is not

uncommon to encounter "running" sands during the advancing of the well boring below the

water table. Running sands are sands that advance up the annulus of the auger when the big

plug is removed so that a split spoon sample can be collected. In the event running sands are

encountered, potable water will be added to the boring. The weight of the water may stabilize

the running sands, thus allowing the sampling and/or installation to continue. In the event the

introduction of a head of potable water does not stabilize the well boring, the USAGE will be

consulted regarding the use of alternative methods of stabilizing or, if necessary, advancing the

well boring.

2.1.2 Intermediate and Deep Well Borings

Deep well borings will be advanced using a truck-mounted HSA drill rig. The drill rig, augers

and other drilling tools that will be used down the hole will be steam cleaned before beginning a

new boring and before leaving the site. Borings which cannot be completed by the end of a

working day will be covered to prevent contaminated material from entering the borehole and

will be secured using available equipment.

During the advancement of the well boring, soil samples will be collected using a 2-inch outer

diameter (OD) split spoon sampler advanced 24 inches using a 140 lb hammer dropped

approximately 30 inches (ASTM D1586-84). The split spoons will be decontaminated

according to methods outlined in Section 2.2.2 of the SOP 7. Blow counts will be recorded by

the person inspecting the boring.

Deep well borings will be advanced to the depth of the shallow water table or to a maximiun of

10 feet below ground surface. At that point, the augers will be removed and a 6-inch inner

diameter (ID) steel casing, a "working casing," will be driven to the maximum advancement

depth of the augers. The augers will then be steam cleaned or replaced by clean augers in order

to prevent the augers from carrying potentially contaminated soil from above the water table to

the screened interval of the deep wells. The working casing will be removed during the

installation of the well (Section 2.3).

I \PROJECTS\K9716\Wortcpltn (Rev )\S&APLAN\SOPS\MWINSTAL DOC
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2.\2.\ Variable Site Conditions

•  In the event of "running sands" W-C reserves the right to use standard industry techniques

. such as those described in Section 2.1.1.1.

• Where the shallow saturated zone contains contamination, the working casing will be set

below the contaminated zone in order to minimize tie potential for cross-contamination

between various depths.

2.2 STRATIGRAPmC LOGGING

Soil samples will be collected using 2-inch CD split spoon samplers. Samples for lithologic

logging will be collected every 2.5 feet for the first 10 feet, and every 5 feet for the remaining

depth of each boring.

Soil descriptions will be based on visual/manual observations of the soil in the split spoon

samples, augmented by observations of soil cuttings from the auger flights. The typical

sequence of describing a soil sample is as follows:

Unified Soil Classification Symbol;

•  consistency of cohesive materials or apparent density of non-cohesive

materials;.

•  moisture content assessment;

•  color;

•  other descriptive features;

depositional type.

A legible, concise record of all significant information pertaining to drilling and sampling

operations for each boring will be maintained concurrent with the advancement of the hole.

This information will be recorded by the W-C drilling inspector on a boring log (Figure 1).

2.3 WELL INSTALLATION PROCEDURES

1 \PROJECTS\K97l6\Wortcpltn (Rev )VS&APLAN\SOPS\MWINSTAL DOC
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All matpriaU used foT the constTuction of the wells will be inert with respect to the contaminants

of concern. The well screen and riser will be 2-inch OD, flush joint, schedule 40 PVC. Both

the well screen and riser will be steam cleaned before installation to insure that remnant
Tnar.hinft oils and greases have been removed. Typical well construction is as follows (Figure

2):

Ten feet of 2-inch OD factory slotted PVC installed in a 6-inch nominal

borehole. Based on our current vmderstanding of the site, it is anticipated

that 0.010 inch (No. 10) slot will be used. A bottom cap will be installed at

the base of the screen. If conditions warrant tlie use of a different size

screen, USAGE will be consulted for approval.

A filter pack of graded sand will be tremied down the annulus of the
borehole to an elevation of approximately 3 feet above the top of the

screened interval.

A 3-foot thick bentonite seal will be placed above the sand pack using

bentonite pellets.

•  The remaining annular space will be tremie grouted with a cement-

bentonite grout to within 3 feet of the groimd surface. The grout will be

composed of approximately 7 gallons of water per 94 lb bag of cement

with 3 to 5 percent bentonite (by weight).

•  A steel protective casing will be cemented into place in the remaining
annular space and the well will be finished with a 4-inch thick, 3-foot
square, sloping concrete apron.

The finished well will be fitted with an internal expandable locking cap and bolted flushmount

cover.

23.1 Variations on Standard Well Installation Procedures
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W-C recognizes that field conditions and/or slight differences between shallow and deep well

construction methods may cause variations on the well construction procedures outlined above.

For example, it is anticipated that the deep wells will have the working casings removed before

the well is tremie grouted to within 3 feet of ground surface. However, if the shallow portion of

the well boring is imstable, W-C reserves the right to leave the working casing in place.

W-C reserves the right to install wells without using centralizers on the well screen juid riser.

Centralizers are not compatible with well installation using HSAs and/or in areas where

borehole stability is in question. If the HSAs were removed before well installation, the

borehole may collapse at any elevation, thereby not allowing the well to be installed at the

appropriate depth. To avoid this situation, the wells will be installed through the annular space

of the augers, removing the augers in a stepped fashion. If this method is used, centralizers

cannot be used because they will not fit down the annular space of the augers.

W-C will consult with the US ACE and obtain USACE approval on any variations from the

procedures described in this SOP.

2.4 WELL INSTALLATION DOCUMENTATION

A well installation form will be completed for every completed well (Figure 3). The

information included on the well installation form is:

Well designation;

Date and time well started;

Date and time well completed;

Surface elevation (to the nearest 0.1 ft); '

Casing elevation (to the nearest 0.01 ft);

Elevation of top of grout in annular space;

Elevation of top of bentonite seal;

Elevation of top of sand/gravel pack;

Elevation of top of screen;

Elevation of bottom of screen; and.

Elevation of bottom of borehole.

I \PROJECTS\K9716\Workplan (Rev )\SAAPLAN\SOPS\MWINSTAL DOC
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A summary of the well installation procedures including the volume of each material used will
be included in the "Remarks" section of the well installation summary form.

j  i

I  I

(  . I
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3.0

WELL DEVELOPMENT PROCEDURE

Wells will be developed to improve the hydraulic communication between the formation and

monitoring wells and to help assure that representative groimd water samples will be collected.

During the drilling process, the sides of the borehole may become smeared (commonly referred

to as the "skin effect") which substantiall)' retards the movement of water into the well. In

addition, soil may enter the filter pack, or temporarily clog the well screen slots during the

installation of the well materials.

Well development is the process of flushing the interface between the aquifer and the well. In

addition, the filter pack and screen slots are cleaned, allowing ground water to flow into the well

with a minimum of retardation. Development is required to: 1) restore the natural permeability

of the formation immediately adjacent to the borehole; 2) remove clay, silt and other fines from

the filter pack and well screen; and, 3) remove remnant drilling fluids and contaminants

potentially introduced during drilling activities.

3.1 PROCEDURES

The development of a newly installed monitoring well will proceed only after the grout has been

allowed to set for a minimum of 48 hours, but not more than one week after construction.

Before development begins, the development equipment will be decontaminated according to

the procedures defmed in SOP 7.

Initial development of each well will be accomplished using a surge block or by bailing. A

surge block is a round plunger with pliable edges that will not catch on the well screen. The

surge block is moved forcefully up and down inside the well screen, causing the water to surge

in and out of the well screen. The surge procedure or bailing will continue for a minimtim of 2

hours.

Following singing, water will be evacuated by pumping. The choice of pumping method is

dependent on the well depth and/or recharge rate. Temperature, pH, and specific conductivity

and turbidity will be measured once per well volume pumped. The pumping will continue until

l\PROJECTS\K97l6\Workplan(Rev)\SAAPLAN\SOPS\MWINSTALDOC
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turbidity is less than 5 NTU and four consecutive sets of readings are within 10 percent for the
other parameters. If these parameters have not stabilized after 4 hours of pumping, the USAGE
will be contacted for further direction.

Development water -will be containerized and appropriately disposed of in accordance with
federal, state and local requirements. Disposal may consist of one or a combination of the
following: 1) shipment to a treatment facility offsite; 2) treatment at the wastewater treatment
plant onsite; and/or, 3) discharge to the sanitary sewer after the proper permits have been
obtained.

3.2 DOCUMENTATION

The documentation of the observation and data acquired in the field >vill be recorded in a bound
weatherproof field book. As part of the development process the following information will be
recorded on well development forms (Figure 4):

name of project, name of site, and well designatiori;

date and time of static water level from top of casing and depth of well

before, immediately after and 24 hours after development;

development method and equipment identification;

development times and rates;

volume of water removed and physical character of water before, during

and after development;

volume and source of water added;

volume and physical character of sediment removed;

field measurements of pH, specific conductance, temperature and turbidity

taken before, during and after development;

name(s) and job title(s) of developer(s);

disposition of water removed fi"om wells.
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BORING LOG HOLE NO

COMPANY NAME Z DRILLING SUBCONTRACTOR SHEET

OF 0 SHEETS

PROJECT 4 LOCATION

DRILLER 6 MANUFACTURER'S DESIGNATION OF DRia

SIZES TYPES OF DRILLING

AND SAMPLING EQUIPMENT

8 HOLELOCATION

9 SURFACE ELEVATION

10. DATE STARTED 11. DATE COMPLETED

Z OVERBURDEN THICKNESS 15 DEPTH OROUNOWATER ENCOUNTERED

3 DEPTH DRILLED INTO ROCK 16 DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

4 TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

fi GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19 TOTAL NUMBER OF CORE BOXES

>0 SAMPLES FOR CHEMICAL ANALYSIS voc METALS OTHER (SPECIFY) OTHEF. (SPECIFY) 21. TOTAL CORE RECOVERY

%

'2 DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

ELEV

a

DEPTH

t>

DESCRIPTION OF MATERIALS

e

FIELD SCREENING

RESULTS

d

GEOTECH SAMPLE

OR CORE BOX No

ANALYTICAL

SAMPLE No.

f

BLOW

COUNTS

9

REMARKS

h

n

n

(Project Hole No.
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Figure 1
Boring Log Form
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GROUND SURFACE

LOCKING CAP

PAD

GRAVEL MIX-CONCRETE

m

PORTLAND GROUT

BENTONITE SEAL

:v;:^
: •<.

'\r':
.V/ /.

-.s*.

•• ^r

••o

WELL GRAVEL

TYPICAL FLUSH MOUNT MONrrORING WELL

CONSTRUCTION
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WOODWARD-CLYDE CONSULTANTS
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CONSTRUCTION OF FLUSHMOUNT MONITORING WE LL NO.

FROJECT AND LOCATION GROUND ELEV. AND DATUM

DRILLING ACENCY TOF OF RISER ELEV. DATE FINISHED

TOF OF FROTECTIVE CASINO
ELEV.

GROUND WATER ELEV. CHECKED BY:
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SET WITH CEMENT

GRAVEL SACKFIU

OlA. OF RISER FIRS.

TVFS OF FIFE
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TVFE OF ANNULAR SEAL

TYFE OF SEAL.

TYFE AND DIA. OF SCREEN

TYFE OF FILTER FACX .

TYFE OF SOTTOM SEAL

SOTTOM OF SORBHOLi.
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FIGURE-3

FLUSHMOUNT MONITORING WELL CONSTRUCTION LOG
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Date Installed:

Depth of Well (ft):

MONITORING WELL DEVELOPMENT LOG

WellNumben

Screened Interval:

Casing Diameter:

SURGE DATA

Pre-Suree SaTtinle

Date and Time:

DTW(ft):»

DTB(ft):**

Surge Date and Time:

Depdi(ft):

Conductivity;
Taiq>erature:

TuibidiQr OTTUa):

pH:
Surge Method:

Post-Surge Sample

Date and Time:

Comments:

Depth (ft):

Conductivity:

Teix^>enituie:

Tuibidity (NTU*f):

pH: *

PURGE DATA

Date and Time:
DTW(ft):
Height of Water Column (ft):

Vohmie of Water in Casing (g):

5 Casing Volumes (g):
Purge Method:

Time Temperature Conductivity Tuthidhy (NTUs) Gallons Purged Comments

DTW after purge:

Inspector^
♦DTW depth to witer

Total gallons purged:

»»DTB: depth to bottom

Figure 4
Well Development Log

i:\projccls\k9716\saplan\»ops\SOP2FIG4-XLS
3/10/98

431PM



ATTACHMENT A

STANDARD OPERATING PROCEDURE No. 3

SOP No, 3 GROUNDWATER SAMPLING PROCEDURE LOW FLOW RATE

PURGING AND SAMPLING (USEPA REGION 1)

Please refer to attached URSGWC SOP No. 3. Foster Wheeler/HLA will use forms

equivalent to those provided in the URSGWCFS SOP.
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U.S. ENVIRONMENTAL PROTECTION AGENCY
REGION I

GROUND WATER SAMPLING PROCEDURE
LOW FLOW PURGE AND SAMPLING

DRAFT FINAL

I. SCOPE & APPLICATION

The purpose of this standard operating procedure (SOP) is to provide information on
collecting ground water samples using a pump. The procedure will in most situations
provide for the collection of ground water samples with minimum turbidity. This
procedure is designed to be used in conjunction with the analyses for the most common
types of ground water contaminants (volatile and semi-volatile organic compounds,
pesticides, PCBs, metals and inorganic compoimds).

II. EQUIPMENT

• Adjustable rate, positive displacement pumps (e.g., centrifugal or bladder pumps
constructed of stainless steel or Teflon). Peristaltic pumps may be used only for
inorganic sample collection.

•  Clear plastic bottom filling bailer may be used to obtain samples of light or dense
non-aqueous liquids (LNAPL, DNAPL).

•  Tubing - Teflon or Teflon lined polyethylen e must be used to collect samples for
organic analysis. For samples collected for inorganic analysis. Teflon or Teflon
lined polyethylene, PVC, Tygon or polyethylene tubing may be used.

• Water level measuring device, 0.01 foot accuracy, (electronic preferred for tracking
water level drawdown during all pumping operations).

•  Flow measurement supplies (e.g., graduated cylinder and stop watch).

•  Interface probe, if needed.

•  Power source (generator, nitrogen tank, etc.).

•  Indicator parameter monitoring instruments - pH, turbidity, specific conductance,
and temperattire. Optional Indicators - eH and dissolved oxygen.

•  Decontamination supplies.

•  Logbook(s)
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•  Sample Bottles.

•  Sample preservation supplies (as required by the analytical methods).

•  Sample tags or labels.

• Well construction data, location map, field data from last sampling event.

•  Field Sampling Plan.

Use of trademarked names does not imply endorsement by US. EPA but is intended
only to assist in identification of a specific product

III. PRELIMINARY SITE ACTIVITIES

•  Check Avell for damage or evidence of tampering, record pertinent observations.

•  Lay out sheet of polyethylene for monitoring and sampling equipment.

•  Remove well cap.

• Measure VOCs (volatile organic compounds) at the rim of the well with a PID or
FID instrument and record the reading in the field logbook.

•  If the well casing does not have a reference point (usually a V-cut or indelible mark
in the well casing), make one.

j

• Measure and record the depth to water (to 0.01 ft) in all wells to be sampled before
any purging begins. Care should be taken to minimize disturbance of any
particulate attached to the sides or at the bottom of the well.

• Measure and record (as appropriate) the depth of any DNAPL's or LNAPL's with
an interface probe. Care should be given to minimize disturbance of any sediment
which has accumulated at the bottom of the well. If LNAPL's or DNAPL's are

present, a decision needs to be made on whether to collect samples of the free phase
liquid(s) and/or the dissolved phase.
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L  SAMPLING PROCEDURE

A positive displacement type pump will be used to purge and sample monitoring wells
which have a 2.0 inch I.E. or greater well casing.

Pump, safety cable, tubing and electrical lines will be lowered slowly into the well to a
depth corresponding to the center of the saturated screen section of the well. It is also
advisable to keep the pump intake at least two feet above the bottom of the well, to
prevent mobilization of any sediment present in the bottom of the well.

Measure the water level again with the pump in well before starting the pump. Start
pumping the well at 0.2 to 0.5 liters per minute. Ideally, the pump rate should cause
little or no water level drawdown in the well (less than 0.3 ft. and the water level should
stabilize). The water level should be monitored every three to five minutes (or as
appropriate) during pumping. Care should be taken not to cause pump suction to be
broken, or entrainment of air in the sample. Record pumping rate adjustments and
depths to water. Pumping rates should, if needed, be reduced to the minimum
capabilities of the pump (e.g., 0.1 - 0.2 1/min) to avoid pumping the well dry and/or to
ensure stabilization of indicator par^eters. If the recharge rate of the well is very low
and the well is purged dry, then sampling shall commence as soon as the well has
recharged to a sufficient level to collect the appropriate volume of samples with the
pump.

During purging of the well, monitor the field indicator parameters (turbidity,
temperature, specific conductance, pH, etc.) every three to five minutes (or as
appropriate). The well is considered stabilized and ready for sample collection once all
the field indicator parameter values remain within 10% for three consecutive readings.
If the parameters have stabilized, but the turbidity is not in the range of the 5 NTU goal
the pump flow rate should be decreased, and measurement of the parameters should
continue every three to five minutes. Measurements should be obtained using a flow
through cell (preferred method) or taken in a clean container (a glass beaker is ideal).

VOCs samples will be collected first and directly into pre-preserved sample containers.
All sample containers should be filled by allo-wing the pump discharge to flow gently
down the inside of the container with minimal turbulence.

Samples requiring pH adjustment will have their pH checked to assure that the proper
pH has been obtained. For VOC samples, this will require that a test sample be
collected to determine the amount of preservative that needs to be added.
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If filtered metal samples are to be collected, the use an in-line filter is preferred. A high
pressure, in-line 0.45 um paniculate filter will be pre-rinsed with approximately 400 ml
of deionized water and attached to the discharge end of the pump's tubing. After the
sample is filtered, it must be preserved immediately.

As each sample is collected, the sample will be labeled. Those samples (volatile
organic?, cyanide, etc.) requiring cooling will be placed into an ice cooler for delivery
to the laboj-atory. Metal samples after acidification to a pH less than 2 do not need to be
cooled.

After collection of the samples, the pump's tubing may either be dedicated to the well
for resampling (by hanging the tubing inside the well), decontaminated or properly
discarded.

Measure and record well depth.

Secure the well.

DECONTAMINATION

Sampling equipment will be decontaminated prior to use and following sampling of
each well. Pumps will not be removed between purging and sampling operations. The
pump and tubing (including support cable and electrical wires which are in contact with
the sample) will be decontaminated by one of the procedures listed below. Alternative
procedures must be approved by the Quality Assurance Office prior to sampling event.

Procedure 1

•  Steam clean the outside of the submersible pump.

•  Pump hot water from the steam cleaner through the inside of the pump. This can be
accomplished by placing the pump inside a three or four inch diameter PVC pipe
with end cap. Hot water from the steam cleaner jet will be directed inside the PVC
pipe and the pump exterior will be cleaned. The hot water from the steam cleaner
will then be pumped from the PVC pipe through the pump and collected into
another container. Note: additives or solutions should not be added to the steam
cleaner.

•  Pump five gallons of non-phosphate detergent solution through the inside of the
pump.
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•  Pump tap water through the inside of the pump to remove all of the detergent
solution.

•  Pump distilled/deionized water through the ptimp.

Procedure 2

•  The decontaminating solutions can either be pumped from buckets through the
piunp or the pump can be disassembled and flushed with the decontaminating
solutions. It is recommended that detergent and isopropyl alcohol used in the
decontamination process be used sparingly and water flushing steps be extended to
ensure that any sediment trapped in the pump is flushed out. The outside of the
pump and the electrical wires must be rinsed with the decontaminating solutions, as
well. The procedure is as follows:

•  Flush the equipment/piunp with potable water.

•  Flush with non-phosphate detergent solution (five gallons).

•  Flush with tap water to remove all of the detergent solution.

•  Flush with distilled/deionized water.

•  Flush with isopropyl alcohol.

•  Flush with distilled/deionized water.

I. FIELD QUALITY CONTROL

Quality control samples are required to verify that the sample collection and handling
process has not affected the quality of the ground water samples. All field quality
control samples must be prepared exactly as regular investigation samples with regard
to sample volume, containers, and preservation. The following qitality control samples
will be collected for each batch of samples (a batch may not exceed 20 samples). Trip
blanks are required for the VOC samples at frequency of one per sample cooler.

•  Field duplicate.

• Matrix spike.

• Matrix spike duplicate.

•  Equipment blank.
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•  Trip blank (VOts)

1. FIELD LOGBOOK

A field log must be kept each time ground water monitoring activities are conducted in
the field. The field logbook should document the following:

Well identification.

Well depth, and measurement technique.

Static water level depth, date, time and measurement technique.

Presence and thickness of immiscible liquid layers and detection method.

Collection method for immiscible liquid layers.

Pumping rate, drawdown, indicator parameters values, and clock time, at three to
five minute intervals; calculate or measure total volume pumped.

Well sampling sequence and time of sample collection.

Types of sample bottles used and sample identification numbers.

Preservatives used.

Parameters requested for analysis.

Field observations of sampling event.

Name of sample collector(s).

Weather conditions.

QA/QC data for field instruments.
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REMEDIAL INVESTIGATION
STRATFORD ARMY ENGINE PLANT

STRATFORD, CONNECTICUT

J^PLE NUMBER:.

DATE and TIME OF COLLECTION:.

COLLECTED BY:

SAMPLE MEDIA:

SAMPLE DEPTH:

Soil Water Sedimmt

SAMPLING EQUIPMENT:

SAMPLING METHOD:

SAMPLE SPLIT? NO

QA/QC SAMPLES? NO

YES spur SAMPLE NUI^IBER:

YES QA/QC SAMPLE NUMBERS:

Sample Container Preservative Analysis Requested

SAMPLE DESCRIPTION:

INSTRUMENT SCREENING:

COMMENTS:

Figure 1

Sample Collection Field Sheet
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FIGURE 2

LOW FLOW RATE PURGING AND

SAMPLING DATA SHEET

srrE:

DATE:

WEATHER:

MONITORING WELL NO.:

Sheet of

WELL PERMIT NUMBER:

ENVIRONMENTAL

CONSULTING FIRM:

FIELD PERSONNEL:

TIME

PH

(pH units)

Reeding

NA

Temperature

(degrees C)

Reading

NA

Specific

Conductivity

(mS/cm)

Reading

NA

Redox

Potential

Reading %•

NA

Dissolved

Oxygen

Reading %•

NA

Turbidity

(NTUj

Reading <10 7^

NA

Volume

Water

Removed

(ml)

NA

Pumping

Rate

(ml/mln)

Water

Elevation

(ft BGS)

NA

^ Calculate percent by dividing current reading by prevknit reading and multiplying by 100. When 3 consecutive readings are between 90 and 110 percent
and the turbidity reading Is lets than 10 NTUs, the monitoring weH Is stabilized and ready for sampling.
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ATTACHMENT A

STANDARD OPERATING PROCEDURE No. 4

I SOP No. 4 SLUG TESTING

Please refer to attached URSGWC SOP No. 4.
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1.0

PURPOSE AND SCOPE

This document defines the standard procedure for slug testing monitoring wells. This

Standard Operating Procedure (SOP) serves as supplement to the Field Sampling Plan

(FSP). This SOP gives descriptions of equipment and field procedures used to estimate the

hydraulic conductivity of the aquifer. Hydraulic conductivity will be determined by a

positive displacement test and/or a negative displacement test.
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I 2.0

SLUG TESTING PROCEDURES

2.1 EQUIPMENT LIST

Field equipment to be used for the slug testing activities includes:

•  Electronic water level indicator

•  Field books

•  Slug of known volume for 2-inch diameter wells

•  Pressure transducer (10-50 psig)

•  Data logger (Hermit) and Operation Manual (Hermit)

•  Weighted Measuring tape (100 feet)

•  Nylon rope

•  Keys to well locks

•  Paper towels (organic and lint free)

•  Stainless steel knife

•  Camera and film

•  Waterproof and permanent marking pens

•  Clock
I

•  Appropriate health and safety equipment

2.2 PRE TEST DATA RECORDING

Pre-test data will be collected in accordance with the following procedures:

A. The well casing will be approached from upwind.

B. The well cap will be unlocked and removed. \

C. Before beginning the slug test, the following information will be recorded:

•  Monitoring well identification number or letter

V\Wynl\common\PROJECTS\K97I6\Workpl«n (Rcv.)\S&APLAN\SOPS\SLUG DOC 10/24^, 5:44PM
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•  Location and elevation of the reference point from which water depth

j measurements are made (top of PVC well casing)

•  Elevation of groundwater with respect to the reference point

•  Date and time of test

•  Well depth, screen length, riser pipe radius, well screen radius, and radius of
gravel pack plus the well screen depth and radius (from the installation record)

•  Aquifer or ground water zone (lithology) being tested (from the installation
record)

•  Volume of solid cylinder (slug)

•  Type of measuring device used

•  Names of personnel conducting test

2.3 TESTING PROCEDURES

Slug testing will be conducted in accordance with the following procedures.

A. The static water level in the well and total depth of the well will be determined to the
nearest 0.01 foot. The appropriate pressure transducer will be inserted and the
Hermit Data Logger activated. The water level recording interval will be
programmed on the data logger to the logarithmic mode.

B. The slug of known volume will be instantaneously introduced to (or removed from)
the well, taking care to fully submerge (or withdraw) the slug. It is important to
remove or add the volume as quickly as possible because the analysis assumes an
"instantaneous" change in volume in the well. Falling head tests are not valid for

wells where the water level is below the top of the screen. Only rising head test data
should be recorded from such wells.

V\WynlVa>mmon\PROJECTOK9716\Wori(pl»n (Rev )\SaLAPLAN«OPS\SLUG.D(X: 10/24/98. 5 44PM
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C. With the moment (time) of volume addition or removal assigned time zero, the depth

of water will be measured and recorded. The pressure transducer will monitor water

level change. Care must be taken to ensure that the transducer is submerged

throughout the test. Once the test has started, the transducer elevation must not be

changed.

D. The test will continue until the water level has stabilized or 90 percent of the excess

head has dissipated.

E. The slug testing equipment will be removed and wrapped for decontamination.

F. The well will be locked upon completion.

G. Gloves, aluminum foil/visquene will be disposed of as appropriate.

H. The slug will be decontaminated before the next slug test, in accordance with the

procedures discussed in Section 3.0 and SOP No. 7 - Decontamination.

I. The slug test data will be downloaded from the data logger to a field printer to

confirm the successful completion of the test prior to deparcing the site.
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3.0

DECONTAMINATION

All slug testing equipment will be decontaminated prior to use. The slug will be

decontaminated with:

•  Soap (Liquinox) and potable water wash with scrub brush

•  Potable water rinse

•  Distilled water rinse

•  Air drying of the equipment

;

All decontaminated equipment will be stored on clean aluminum foil sheeting or visquene,

and the equipment will not be allowed to touch the ground adjacent to the well. I  i
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I 4.0

SLUG TEST DATA ANALYSIS

Slug test data will be evaluated using the method of Bouwer and Rice (1976) and Bouwer

(1989). The Bouwer and Rice method is applicable to unconfined and confined aquifers and

considers the effect of partial penetration, the radius of the filter pack, and the effective radius

of influence of the test.
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ATTACHMENT A

STANDARD OPERATING PROCEDURE No. 5

I SOP No. 5 WATER LEVEL MEASUREMENT

Please refer to attached URSGWC SOP No. 5. Foster Wheeler/HLA will use forms

equivalent to those provided in the URSGWCFS SOP.
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I 1.0

PURPOSE AIsnD SCOPE

This document defines the standard procedure for measuring water levels in wells. This

Standard Operating Procedure (SOP) serves as a supplement to the Field Sampling Plan

(FSP). This procedure describes equipment and field procedures necessary to collect water

level measurements. This procedure is intended to be used together with the FSP and other

SOPs. SOP No. 7 describes decontaminationprocedures which are applicable to this SOP.
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\ 2.0

WATER LEVEL MEASUREMENT PROCEDURE

2.1 EQUIPMENT LIST

The equipment necessary to measure water levels includes:

Solinst Model 101, water level meter or equivalent

Keck OilAVater Interface probe or equivalent

Two 5-gal buckets (with lids) or equivalent for decontamination

Decontamination brushes

Alconox soap

Deionized or distilled water

Potable water

Spray bottle

Field data sheets

Field notebook

Appropriate health and safety equipment

2.2 MEASUREMENT PROCEDURE

This section gives the sequence of events to follow when measuring water levels.

Appropriate health and safety equipment, as described in the Site-Specific Safety and Health

Plan (SSHP) should be worn during well opening, well measurement, and decontamination.

•  The water level probe and/or oil/water interface probe shall be decontaminated

prior to use in each monitoring well. Decontamination procedures are

discussed in SOP No. 7.

The well will be approached from upwind, the well cap unlocked and

removed.
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I  I

•  Observations concerning the well pad, suiface or protective casing and other

well conditions will be documented in the field notebook.

•  The depth of the static water level and the total depth of the well will be

measured using an electric water level meter. Alternatively, an oil/water

interface probe may be used to measure the static level of water and free

floating product, if present. The measuring point for all the wells will be the

top of the steel monitoring well casing. If a reference mark is not found, then
all well readings will be referenced to the north rim of the monitoring well

riser pipe for standardization.

•  The static water level and the total depth of the welf shall be measured with

the probe, with an accuracy of 0.01 foot recorded on the water level data

sheet, and then immediately rechecked before the probe is removed from the

well.

•  After measuring water level in the well, the probe of a salinity-conductivity-

temperature meter will be lowered into the well. Once submerged, readings

will be made of salinity, specific conductance, and temperature, which will be

recorded onto the remarks section of the water level data sheet. The probe

will be decontaminated between each well as described in Section 2.3 and in

SOP No. 7.

•  All columns of field data sheets shall be completed, including time of
(

measurement. Water level measurements that will be used to construct water

level contour maps should be performed as close as possible in time,

preferably on the same day. An example water level data sheet is shown as

Figure 1. If measurements are taken over a several-day period, the date of

each measurement should be clearly indicated on the form. Section 2.4

describes the documentation required.

•  Care shall be taken to verify the readings during each water level measurement

period. Any significant changes in water level will be noted by comparing the
most recent measurement with past measurements.
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•  After any measurement is taken, the water level probe shall be decontaminated

as described in Section 2.3. ^

2.3 DECONTAMINATION

The water level indicator and the salinity-conductivity-temperature meter must be

decontaminated before use, and at the conclusion of measurements. The probes will be

decontaminated according to the procedure for decontamination of sampling equipment

described in SOP No. 7.
I

Probe decontamination will be completed at the wells, and wash and rinse water will be

containerized and appropriately disposed of in accordance with federal, state and local

requirements. Disposal may consist of one or a combination of the following: 1) shipment to a

treatment facility offsite; 2) treatment at the wastewater treatment plant onsite; and/or, 3)

discharge to the sanitary sewer after the proper permits have been obtained.

2.4 DOCUMENTATION

This section describes the documentation necessary for water level measurement.

The water level data sheet, shown as Figure I, shall be completed during each measuring

event. Field data sheets will include date, time, well number, total well depth, water level,

static water elevation, salinity, specific conductance, temperature, and comments. A field

notebook wilT also be kept during water level measurement activities describing

decontamination procedures, calibration procedures, monitoring procedures, and other

observations during water level measurement. Both the data sheets and notebook shall be

neat and legible, and shall be signed and dated by the person completing the page.

The depth to water, in feet below the measiuing point, will be subtracted from the measuring

point elevation to determine the elevation of the static water level. The resulting elevation

shall be checked in the field to see that it is reasonable and that the subtraction was performed

correctly. If there is a discrepancy, the well shall be measured again.
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I
3.0

CALffiRATION

The length of the water level measurement probe cord should be calibrated at least once per
month or more often as needed to ensure the desired accuracy. The calibration check consists

of laying out 100 feet of steel tape next to 100 feet of the probe cord. Note any meaimrement
discrepancies between the two at 2-foot intervals. The probe cord shall be rechecked if there
is a possibility it could have been stretched or damaged during water level measurements.

The procedures followed during any calibration and verification of equipment shall be
documented in the field notebook along with any calculations. If a correction is required, the

probe will be tagged to indicate the correction.

I
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Project Name/Number:

Project Location

Inspector:

Instrument:

RemarksTempSpecific

Conduct

SalinityTimeDateWater

Elevation

Depth to

Water

WellWell/Piezo.

DepthNumber

Figure 1

Water Level Data Form
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ATTACHMENT A

STANDARD OPERATING PROCEDURE No. 6

I SOP No. 6 SAMPLE IDENTinCATION, HANDLING, AND DOCUMENTATION

Please refer to attached URSGWC SOP No. 6. Foster Wheeler/HLA will use forms

equivalent to those provided in the URSGWCFS SOP.

The only significant discrepancy between the URSGWCFS SOP and Foster
Wheeler/HLA proposed operating procedure regards the sample identification procedure
(Section 2.1 of URSGWC SOP No. 6), which is summarized below.

Sample Identification

Samples collected during site activities will be assigned unique sample identification
numbers. These numbers are necessary to identify and track each of the samples
collected for analysis during the duration of the project. In addition, the sample
identification numbers will be used in documentation to identify and retrieve the
analytical results received fi-om the laboratory, as well as other data. '

Each sample will be identified by a unique alpha-numeric code. The sample
identification code developed for this investigation is based on an identifier for the
sample type, followed by a set of characters identifying the sampling location, followed
by a set of characters designating the depth of the sample, or other pertinent information.
The sample identification coding system is described below.

Soil Samples from Soil Borings

SBYY##&«fe«&XX

where
y

SB = soil boring
YY = last two digits of the year collected (e.g., "99" = 1999)
## = boring number
&&& = bottom depth of sample (feet below ground surface)
XX = place holders to define sample type as described below: •

XX = standard sample
XD = duplicate sample
MS = matnx spike sample
MD = matnx spike duplicate sample

Soil Samples from Direct-Push (i.e., GeoProbe) Explorations

SPYY##&&&XX

where
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SP = soil probe
YY = last two digits of the year collected (e.g., "99" = 1999)
## = boring number
&&& = bottom depth of sample (feet below groimd surface)
XX = place holders to define sample type as described below:

XX = standard sample
XD = duplicate sample
MS = matrix spike sample
MD = matrix spike duplicate sample

Soil Gas Samples

SGYY##&&&XX

where

SG = soil gas
YY = last two digits of the year collected (e.g., "99" = 1999)
## = exploration munber
&&& = bottom depth of sample (feet below groimd surface)
XX = place holders to define sample type as described below:

XX = standard sample
XD = duplicate sample
MS = matrix spike sample
MD = matrix spike duplicate sample

Cone Penetrometer Groundwater Samples

CPYY##&&&XX

where

CP = cone penetrometer
YY = last two digits of the year collected (e.g., "99" = 1999)
## = exploration number
&&.& = bottom depth of sample (feet below ground surface)
XX = place holders to define sample type as described below:

XX = standard sample
XD = duplicate sample
MS = matrix spike sample
MD = matrix spike duplicate sample

Monitoring Well/ Groundwater Samples

Groundwater samples from monitoring wells will be identified by the monitoring well
identification, followed by a 6-digit character set for the month (MM), day (DD), and
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year (YY) of the samplmg. For ex^ple, a grovmdwater sample collected from MW-2S
on July 31, 1999 would be identified as "MW-2S073199XX", where)

XX = place holders to define sample type as described below:
XX = standard sample
XD = duplicate sample
MS = matrix spike sample
MD = matrix spike duplicate sample

Trip Blanks

Trip blanks will be identified with the prefix "TB" followed by a six-digit character
designation for the month (MM), day (DD), and year (YY) of the sampling. For
example, a trip blank associated with samples collected on July 31,1999 would be
identified as "TB073199".

Field Blanks

Field blanks will be identified with the prefix "FB" followed by a six-digit character
designation for the month (MM), day (DD), and year (YY) of the sampling. For
example, a field blank associated with samples collected on July 31,1999 would be
identified as "FB073199".
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I 1.0

PURPOSE AND SCOPE

This document defines the standard protocols for sample identification, handling, and
documentation. This Standard Operating Procedure (SOP) serves as a supplement to the
Field Sampling Plan (FSP). This procedure is intended to be used in conjtmction with the
FSP and other SOPs.
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2.0

PROCEDURES FOR SAMPLE IDENTIFICATION,

HANDLING, AND DOCUMENTATION

2.1 SAMPLE IDENTIFICATION

Samples collected during site activities will be assigned unique sample identification numbers.

These numbers are necessary to identify and track each of the samples collected for analysis

during the duration of this project. In addition, the sample identification numbers will be used
in documentation to identify and retrieve the analytical results received from the laboratory as

well as other data.

Each sample will be identified by a unique alpha-numeric code. The sample identification code
developed for this remedial investigation is based on an identifier for the sample type, followed

by a set of characters identifying the sampling location, followed by a set of characters
designating the depth of the sample or other pertinent information. The sample identification
coding system is described below.

2.1.1 Soil Samples-Hollow Stem Auger/Split-Spoon Samplers

The following coding system has been developed for soil samples collected fi-om soil borings
advanced using hollow stem augers/split-spoon samplers;

SBXXP##D

where

SB = Soil boring

XX = Parcel number (i.e., 01,02,03,... 33)

P  = Subparcel identifier (e.g.. A, B, C, etc.)

## = Boring number within parcel/subparcel (e.g., 01,02,03, etc.)

D  = Sampling interval depth identifier (e.g.. A, B, C, etc.)

J
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I If a particular soil boring location does not have an associated subparcel identifier, the subparcel

identifier space (fifth character) will be completed with a hyphen Sampling interval

depth identifiers (eighth character) begin with "A" as the closest to ground surface sampling

interval and proceed alphabetically with increasing sampling depth. The sampling interval

depth associated with each sampling interval depth identifier must be recorded in the field log
book or on the boring log at the time of sample collection.

2.1.2 Soil Samples - Direct Push Sampling Methods

The following coding system has been developed for soil samples collected from direct push

borings:

PBXXSMD

where

PB = Pushed boring

XX = Parcelniunber(i.e., 01,02,03,... 33)

S  = Subparcelidentifier(e.g.,A, B, C, etc.)

## = Boring number within parcel/subparcel (e.g., 01,02,03, etc.)

D  = Sampling interval depth identifier (e.g.. A, B, C, etc.)

If a particular pushed boring location does not have an associated subparcel identifier, the

subparcel identifier space (fifth character) will be completed with a hyphen ("-")• Sampling
interval depth identifiers (eighth character) begin'with "A" as the closest to ground surface

sampling interval and proceed alphabetically with increasing sampling depth. The sampling
interval depth associated with each sampling interval depth identifier must be recorded in the
field log book or on the boring log at the time of sample collection.
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2.13 Soil Gas Samples

The following coding system has been developed for soil gas samples:

SGYYYB##

where

SG = Soil gas

YV/ = Building number (i.e., 01*, 02*, 03*, 03A,... 63*, 641, 642, 65*,.

82*)

B  = Area within building (e.g.. A, B, C, etc.)

## = soil gas sampling location number within building/area within

building (e.g., 01,02,03, etc.)
I

If a particular soil gas sampling location does not have an associated area within building
identifier, the area within building identifier space (sixth character) will be completed \vith a

hyphen ("-").

2.1.4 Sediment Samples

The following coding system has been developed for sediment samples:

SDZZ###D

where

SD = Sediment sample

77 = Sampling location (one of the 2-character designations below)

TA = intertidal zone transect A

TB = intertidal zone transect B

TC = intertidal zone transect C

TD = intertidal zone transect D

TE = intertidal zone transect E
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jf ff fl
If II ji

D

TF = intertidal zone transect F

US = upstream sampling location

DS = downstream sampling location

MB = Marine Basin sampling location

08 = outfall 008 drainage sampling location

Sediment sampling location number (e.g., 001,002,003, etc.)

Sampling interval depth identifier (e.g.. A, B, C, etc.)

Sampling interval depth identifiers (eighth character) begin with "A" as the closest to sediment

surface sampling interval and proceed alphabetically with increasing sampling depth. The

sampling interval depth associated with each sampling interval depth identifier must be

recorded in the field log book at the time of sample collection.

)

2.1.5 Surface Water

The following coding system has been developed for surface water samples:

SWZZ###D

where

SW

ZZ

Surface water sample

Sampling location (one of the 2-character designations below)

TA

TB

TC

TO

TE

TF

US

DS

MB

08

intertidal zone transect A

intertidal zone transect B

intertidal zone transect C

intertidal zone transect D

intertidal zone transect E

intertidal zone transect F

upstream sampling location

downstream sampling location

Marine Basin sampling location

outfall 008 drainage sampling location

1 \PROJECTS\K97l6\Wortplan (Rev )\S&APLAN\SOPS\ID.H-DOCJX)C 10/25/98, 1:59PM

2-4



\

etc.)

### = Surface water sampling location number (e.g., 001, 002, 003,

D  = Sampling interval depth identifier (e.g.. A, B, C, etc.)

Sampling interval depth identifiers (eighth character) begin with "A" as the closest to surface

water surface sampling interval and proceed alphabetically with increasing sampling depth.

The sampling interval depth associated with each sampling interval depth identifier must be

recorded in the field log book at the time of sample collection.
,  (

2.1.6 Fish/Shellfish

The following coding system has been developed for fish/shellfish samples:

BBTZZ##

'  1

where

BB =

ZZ

Biota sample type (one of the 2-character designations below)

FF = Fin fish

SF = SheUfish

Sample type (one of the 2-character designations below)

1  = Whole body

2  = Fillet

Sampling location (one of the 2-character designations below)

TA

TB

TC

TD

TE

TF

US

DS

MB

08

intertidal zone transect A

intertidal zone transect B

intertidal zone transect C

intertidal zone transect D

intertidal zone transect E

intertidal zone transect F

upstream sampling location

downstream sampling location

Marine Basin sampling location

outfall 008 drainage sampling location

LJ
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I  ## = Samplereplicatenumber(e.g., 01,02,03, etc.)

10/25/98, 1:59PM
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/
2.1.7 Monitoring Well/GroundwaterSamples

Groundwater samples collected from monitoring wells will be numbered with the

corresponding well number. Existing monitoring well numbers are maintained as originally

assigned in previous investigations. Wells in the lagoon area have the "MW" code changed to

"LW" to avoid confusion for existing wells with identical numbers but in different locations.

Similarly, the existing well in Area 4 has the "MW" code changed to "ECD".

\

The following codes are designated for groundwater sample types:

WC,MW,LW,ECD = Monitoring Well

S  = Shallow monitoring well screened interval

D1 = approximately 30 to 50 foot monitoring well screened interval

D2 = approximately 90 to 110 foot monitoring well screened interval

Each of the monitoring well codes are followed by the sequential number of that type. For

example, the first shallow WC monitoring well is identified as WC-IS, the second WC

monitoring well as WC-2S, etc.

Groundwater samples will be identified by the monitoring well identification followed by a 4-

digit character set for the month (MM) and year (YY) of the sampling. For example, a
ground water sample collected from MW-2D1 collected in May 13,1999 would be identified as

"MW-2D10599".

2.1.8 Field Duplicates

field duplicates will be submitted to the analytical laboratory as "blind duplicates" i.e., there

will be no indication to laboratory personnel that they are field duplicates nor will laboratory

personnel be able to determine which environmental samples they duphcate.

Field duplicates will be identified within the alpha-muneric sample code by creating a fictional
sampling location. For example, a duplicate soil sample may be identified as being fi-om parcel
50 (there are only 33 parcels), or a duplicate sediment sample may be identified as being fi-om
sampling location "CR" (a meaningless designation). It is imperative that the duplicate
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2-7



sample identification number and which environmental sample it duplicates be recorded

in the field log book or boring log for future data assessment.

2.1.9 Trip Blanks

Trip blanks will be identified with the prefix "TB" followed by a six-character designation for

the month (MM), day (DD), and year (YY). For example, a trip blank associated with samples

collected on October 27,1998 would be identified as " TBl 02798".

2.1.10 Field Blanks

Field blanks will be identified with the prefix "FB" followed by a six-character designation for

the month (MM), day (DD), and year (YY). For example, a field blank associated with samples

collected on March 11,1999 would be identified as " FB031199".

2.2 SAMPLE LABELING

Sample labels will be filled out completely by a designated member of the sampling team. All

sample labels shall be filled out using waterproof ink. If needed for protection, labels will also

be covered with transparent tape. At a minimum, each label shall contain the following

information (see Figure 1):

site name

sample identification code

date and time of sample collection

analyses requested

sample preservation

sample matrix

23 SAMPLE HANDLING

This section discusses proper sample containers, preservatives, and packaging and shipping

procedures. The FSP summarizes the information contained in this section and also includes

the sample holding times for each analyte.
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23.1 Sample Containers

Certified, commercially clean (to EPA standards) sample containers shall be obtained from the
contract analytical laboratory. The bottles shall be labeled by the lab to indicate the type of
analyte to be collected in the container.

The FSP lists appropriate sample containers for the specific analyses required for this projert.

23.2 Sample Preservation

Sample preservation efforts shall commence \vith container preparation at the laboratory and
will continue until analyses are performed. Required preservatives shall be prepared and placed
in the bottles at the laboratory prior to shipment to the site. Samples will be stored with ice or
cold packs in coolers immediately following collection to maintain sample temperature of
approximately 4°C. f Additional sample preservation requirements based on analytical
methodology are presented in the FSP. Freezing samples to extend holding times will not be
permitted.

233 Sample Packaging and Shipping

After collection, lids for each sample container will be secured, the sample label attached, and
samples stored with ice in an insulated cooler to maintain sample temperature of approximately
4°c.

All sediment, water, and soil samples are expected to contain low concentrations of
contaminants and will be shipped as environmental samples according to applicable guidance

documents and DOT regulations. Sample packaging and shipping procedures are described
below:

Secure sample bottle lids. Check that sample label is securely attached.

Place sample bottles in recloseable clear plastic bags and wrap them with
protective packing material.
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I
Tape the drain shut on the inside and outside of a waterproof metal (or

equivalent strength plastic) cooler.

Line the sides and bottom of the cooler with protective packing material.

Line the cooler with a large plastic bag.

Place vermiculite or other absorbent material in the bottom of the cooler in case

of leakage or bottle breakage.

Place containers upright in the cooler in such a way that they do not touch.

Pack samples with ice (either chemical ice packs or ice cubes sealed in plastic

bags).

Fill the cooler with cushioning material.

Close large plastic bag in cooler and tape or secure shut.

Place chain-of-custody form and other paperwork in a clear plastic bag and tape

the bag to the inside lid of the cooler.

Place address label on inside lid of the cooler.

Wrap the cooler completely around with strapping tape at two locations. Do not

cover any labels.

Place address label on top of cooler.

Attach "THIS SIDE UP" labels on all four sides and "FRAGILE" labels on at

least two sides and the top of the cooler. ("FRAGILE" labels are optional for

coolers not containing glass bottles).
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•  Affix signed custody seals on the cooler. Cover the seals with wide, clear tape.

Make a copy of the airbill for the project file and place the original in a clear

envelope secured to the cooler lid.

2.4 HOLDING TIMES AND ANALYSES

The holding time is specified as the maximum allowable time between sample collection and

analysis and/or extraction, based on the analyte of intereist and stability factors, and preservative

(if any) used. Holding times are listed in the FSP. Samples should be sent to the laboratory as

soon as possible after collection by overnight express courier service.

Chemical constituents which will be analyzed during the field investigation have been

identified in the Sampling and Analysis Plan. These constituents and other parameters to be

measured are listed in the FSP.
I

2.5 SAMPLE DOCUMENTATION AND TRACKING

This section describes documentation required in the field notes and on the sample Chain-of-

Custody forms. Additional information concerning documentationis presented in the FSP.

2.5.1 Field Notes

Documentation of observations and data acquired in the field will provide information on the

acquisition of samples and also provide a permanent record of field activities. The observations

and data will be recorded using pens with permanent waterproof ink in a permanently bound

weatherproof field log book. The log book pages will be consecutively numbered.

The information in the field book or on the data sheets will include the following as a

minimum. Additional information is included in the specific SOPs regarding the data sheets.

•  Project name

Location of sample
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Sampkr's printed name and signato^

Date and time of sample collection

Sample identification code

Duplicate samples (if any)

Description of samples (matrix sampled)

Sample type (grab or composite)

Sample depth (if applicable)

Analysis to be performed

Number and volume of samples

Sampling methods or reference to the appropriate SOP

Sample handling, including filtration and preservation, as appropriate for
separate sample aliquots

Analytes of interest

Field observations

Results of any field measurements, such as depth to water, pH, temperature, and
conductivity

Persoimel present

Level of PPE used during sampling

Changes or deletions in the field book should be lined out with a single strike mark and initialed
and dated by the person making the change or deletion. Sufficient information should be
recorded to allow the sampling event to be reconstructed without relying on the sampler's
memor>'.

Each page in the field books will be signed by any persons making entries on that page.
Anyone making entries in another person's field book will sign and date those entries.

2.5.2 Sample Chain-Of-Custody

During field sampling activities, traceability of the sample must be maintained fi-om the time
the samples are collected until laboratory data are issued. Initial information concerning
collection of the samples will be recorded in the field log book. Information on the custody,
transfer, handling, and shipping of all samples will be recorded on a Chain-of-Custody (COG)
form. An example COG form is shown on Figure 2.
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The sampler will be responsible for initiating and filling out the Chain-of-Custody form. The

field team members are responsible for the care and custody of the samples collected until the

samples are transferred to another individual or shipped to the laboratory. The field team, imder

the direction of the Field Manager, is responsible for enforcing COC procedures during

fieldwork. The COC will be signed, with date and time, by the sampler and when the sampler

relinquishes the samples to anyone else. Chain-of-Custody forms will accompany the samples

at all times. All individuals who subsequently take possession of the samples will also sign,

with date and time, the COC. Each cooler containing samples sent to the analytical laboratory

will be accompanied by a chain-of-custody (COC) record. The COC will contain the following

information:

Sampler's signature and company afiiliation

Project number

Date and time of collection

Sample identification number

Sample type

Sample media

Preservative used

Analyses requested

Number of containers

Signature of persons relinquishing custody, dates, and times

Signature of persons accepting custody, dates, and times

Method of shipment

Shipping air bill number (if appropriate)

The chain-of-custody procedures are provided below.

At the time of sample collection, the chain-of-custody form is completed for the

sample collected. The sample identification number, date, type of sample (i.e.,

grab or composite), sample media, type and size of sample container, analysis

requested, and preservation is recorded on the form.
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I •  When the^orm is full or when all samples have been collected that mil fit in a

single cooler, the field team members will cross-check the form for possible

errors and sign the chain-of-custody record. Corrections are made to the record

with a single strike mark and dated and initialed. All entries will be made in

blue or black ink.

•  A shipping bill is completed and the shipping bill number recorded in the COG

record prior to enclosing the COG record, placing inside a clear plastic bag and

attaching it to the inside of the cooler lid.

When transferring custody of the samples, the individual relinquishing custody of the samples

will verify sample numbers and condition and will document the sample acquisition and

transfer by signing, with date and time, the GOG. Samples are packaged for shipment and

dispatched to the analytical laboratory with a separate GOG form accompanying each cooler.

A copy of each chain-of-custody form is retained by the sampling team for the project file and

the original is sent with the samples. Bills of lading will also be retained as part of the

documentation for the chain-of-custody records.

In conjunction with data reporting, the analytical laboratory will return the original or a

photocopy of the original GOG to the Project Manager for inclusion into the central project file.
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Project/Site Name; Stratford - SAEP

Project No. K971€

Sampler

Saii5)le No.

Collection Date/Time

Sample Type/Depth/Description

Preservative,

Analyze for

Filtered Nonfiltered

FIGURE 1

Typical Sample Label
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Project/Site }?atne?.'•...-Stxa^ford saEP ̂
•Project No. K9716 - ■; ■■ ■: /■ .■ • •■• ' - ■
Sampler ■
Sample No.

Collection Date/Time

Sanple Type/Depth/Description

Preservative
Analyze for

Filtered Nonfil tared

FIGURE 1

Typical Sample Label

I \projects\)C97i6\saaplan\sops\ii>.h-ix)c doc 3/13/9S, 4:34FM



/— ■ -

i  I

CUAIN-OF-CVSTODY FORM

PROJECT NUMBEa PROJECT/$ITE NAME: PROJECT > SITE LOCATION:
TEAMUEADER;

SAMPLERS:

CSlGNATURESk

StmpU I.D.

Numbor

Samplo

Location

Sampla CollacUon StmpU

Matrix

Conlalnar

Oatcrlpllon
(SIza / Type)

Quantity
Raquaatad

Analyala Commanta

Data Tlrna^

1

%

-

CHAIN - OF • CUSTODY CHRONICLE

Rellnqulthod by: Data ; Tlma R«c«lv«(t by: ; DaU " : Hina
i  i

RellnquUhod by: eal« ! Tifn* nsMiFaykj^i ! FIf? j T""! '
Hdiinqulthod by: b«u ■ : *  ' Racelvait al *" - " j "fliPt

Laboratory by: :

Molhod of Shipment: Airbill (Shipping Number):

FIGURE-2

CHAIN OF custody FORM
REMEDIAL INV IGATION

STRATFORD ARM IGINE PLANT
STRATFORD. C^—NECTICUT



ATTACHMENT A

STANDARD OPERATING PROCEDURE No. 7

SOP No. 7 DECONTAMINATION

!  , Please refer to attached URSGWC SOP No. 7.



1 TABLE OF CONTENTS

Section Page

1.0 INTRODUCTION AND TYPES OF CONTAMINATION 1-1

2.0 PROCEDURE 2-1

2.1 EQUIPMENT LIST 2-1

2.2 DECONTAMINATION 2-1

2.2.1 Personnel 2-2

2.2.2 Sampling Equipment 2-3
2.2.3 Electronic Water Level Indicator Probe/Oil-Water Interface Probe 2-4

2.2.4 Submersible Pumps 2-4
2.2.5 Drilling and Heavy Equipment 2-5
2.2.6 Equipment Leaving the Site 2-5
2.2.7 Wastewater 2-5

2.2.8 Other Wastes 2-6

2.3 DOCUMENTATION 2-6

3.0 QUALITY ASSURANCE REQUIREMENTS , 3-1

I\PROJECTS\K9716\Workpl«n(Rcv)\SAAPLAN\SOPS\DECONDOC 1 10/25/98,2;00PM



/  1.0
^  INTRODUCTION AND TYPES OF CONTAMINATION

This document defines the standard procedure for decontamination. This Standard Operating

Procedure (SOP) serves as a supplementto the Field Sampling Plan (FSP) and the Site-Specific

Safety and Health Plan (SSHP). The procedure is intended to be used together with the FSP

and the other SOPs.

Site and/or Sample Cross-Contamination

The overall objective of multimedia sampling programs is to obtain samples which accurately

depict the chemical, physical, and/or biological conditions at the sampling site. Extraneous

contaminant materials can be brought onto the sampling location and/or introduced into the

medium of interest during the sampling program (e.g., by bailing or pumping of ground water

with equipment previously contaminated at another sampling site). Trace quantities of these

contaminant materials can consequently be captured in a sample and lead to false positive

analytical results and, ultimately, to an incorrect assessment of the contaminant conditions

associated with the site. Decontamination of sampling equipment (e.g., bailers, pumps, tubing,

soil and sediment sampling equipment) and field support equipment (e.g., drill rigs, vehicles) is

therefore required prior to, during and after use at SAEP to ensure that sampling cross-

contamination is prevented, and that on-site contaminants are not carried off-site.

If contaminants detected in field blanks are reported above the method detection limit for any

analytical procedure, the possible source of contamination will be investigated. If a problem is

found, it wdll be corrected and samples rerun, if necessary. If no analytical problems are

identified, the data will be flagged accordingly. Decontamination techniques will also be

adjusted in the field prior to collection of additional samples.
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I 2.0

PROCEDURE

2.1 EQUIPMENT LIST

The following is a list of equipment that may be needed to perform decontamination:

Brushes

Wash tubs

Buckets

Scrapers, flat bladed

Hot water - high-pressure sprayer

Disposal drums (55-gallon with secure lids)

Sponges or paper towels

Liquinox detergent or equivalent

Nitric acid

Potable tap water

Organic free deionized water

Garden-type water sprayers

2.2 DECONTAMINATION

Sampling order will be selected to minimize cross contamination. The first locations sampled

at each site will be those expected to have the lower concentrations of contaminants and the

sampling order will proceed to the expected higher contaminated areas. Present chemical data,

visual site inspection, and logical contamination movement will be used to select sampling

order.

If PPE is upgraded to Level C, then work zones v«ll be required. Three work zones will be

established: the exclusion zone, the contamination reduction zone, and the support zone. An

exclusion zone is an area where contamination could or does occur. The exclusion zone will be

demarcated using orange cones and/or flagging. All W-C or subcontractor personnel who enter

the exclusion zone must be cleared by the SSO, have signed a safety compliance agreement
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form, and wear the level of protective equipment specified in the Site-Specific Safety and

Health Plan.

The contamination reduction zones are located immediately outside the exclusion zone. This

zone is designed to limit the migration of contaminants fi-om potentially contaminated areas to

non-contaminatedareas. Persoimel decontaminationfacilities will be located in this area.

The support zone is an uncontaminated area. Supporting equipment and facilities will be

located in this area.

2.2.1 Personnel

Personnel decontamination will be limited to removal of disposable gloves and boot covers for

work performed while in Level D personnel protection equipment. Disposable gloves and boot

covers will be drummed and stored on site or placed in plastic bags and disposed of in trash

dumpsters onsite. However, all field personnel will be required to wash their hands and face

with water and soap prior to eating or drinking. If an upgrade to Level C is required, personnel
decontamination will be required as follows:

1. Wash boots and outer gloves using Liquinox/potable water wash and

potable water rinse.

2. Remove outer gloves and disposable coveralls and place in plastic bags.

3. Remove respirator (if used) and w^h and store according to

manufacturer's instructions.

4. Remove disposable inner gloves and place in plastic bag.

5. Wash hands and face with water and soap prior to eating or drinking.

All decontamination water will be containerized and appropriately disposed of in accordance

with federal, state and local requirements. Disposal may consist of one or a combination of the

following: 1) shipment to a treatment facility offsite; 2) treatment at the wastewater treatment
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I plant onsite; and/or, 3) discharge to the sanitary sewer after the proper permits have been

obtained. Decontamination refuse and used protective gear for Level C work will be disposed

in trash dumpsters on site.

2.2.2 Sampling Equipment

The following steps will be used to decontaminate sampling equipment in the field:

•  Personnel will dress in suitable safety equipment to reduce personal exposure as

required by the Site-Specific Safety and Health Plan.

•  Gross contamination on equipment will be scraped off at the sampling or

construction site.

Equipment that will not be damaged by water will be placed in a wash tub

containing Liquinox (or equivalent) and potable water and scrubbed with a bristle

brush or similar utensil. Equipment will be rinsed with tap water in a second wash

tub. The equipment will then be rinsed with deionized water.

If visual contamination persists or gross contamination is suspected, additional

decontamination procedures will be followed. Equipment used for metals sampling

will be rinsed with a 10 percent nitric acid solution followed by a deionized water

rinse. Equipment used for organics sampling will be rinsed with a deionized water

rinse. If visual contamination persists, that particular piece of sampling equipment

will be retired from service and appropriately tagged.

Equipment that may be damaged by water will be carefully wiped clean using a

sponge and detergent water and rinsed v^dth deionized water. Care will be taken to

prevent any equipment damage.

Rinse and detergent water will be replaced with new solutions between borings or

sample locations.
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Following decontamination, equipment will be placed in a clean area on clean plastic sheeting
to prevent contact with contaminated soil. If the equipment is not used immediately, the
equipment will be wrapped in foil (shiny side out) to minimize potential contact with airborne
contamination.

(  ;

!  i
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I 2.23 Electronic Water Level Indicator Probe/Oil-Water Interface Probe

After ground water elevations are measured, the electronic water level indicator probe will be

decontaminated using the following procedures:

• Wash probe with Liquinox detergent (or eqtiivalent) and potable water.

• Allow to air dry, if possible. (If air drying is not possible due to cold

weather, rinse with additional distilled water in next step.)

• Rinse with distilled water.

After ascertaining the presence, if any, of supernatant product, the oil/water interface probe will

be decontaminated as follows.

If product is encountered:

•  Spray probe with Liquinox detergent (or equivalent) and potable water.

•  Rinse with deionized water.

•  Allow to air dry.

•  Rinse with deionized water.

If product is not encountered, the oil-water interface probe will be decontaminated using the

four-step decontamination procedure described for the electronic water level indicator probe.

2.2.4 Submersible Pumps

If well purging is performed with a submersible pump, the pump will be cleaned after purging
the well as follows;

•  Wash outside and rinse the inside of submersible pump with Liquinox
detergent (or equivalent) and potable water.

•  Rinse with potable water.
•  Flush pump with at least 30 gallons of potable water to rinse inside of pump.

2.2.5 Drilling and Heavy Equipment
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Drilling rigs will be decontaminated on a decontamination pad. The decontamination pad will

be designed to capture any water generated by the decontamination process. The following

steps may be used to decontaminate drilling and heavy equipment:

•  Personnel will dress in suitable safety equipment to reduce personal exposure as

required by the Site-Specific Safety and Health Plan.

•  Equipment showing gross contamination or having caked-on drill cuttings will be

scraped with a flat-bladed scraper at the sampling or construction site.

•  Equipment that will not be damaged by water, such as drill rigs, augers, drill bits,

and shovels, will be sprayed with a hot water, high-preSsure washer. Care will be

taken to adequately clean the insides of the hollpw-stem augers.

Following decontamination, drilling equipment will be placed back on the clean drill rig. If the

equipment is not used immediately, it should be stored in a designated clean area.

2.2.6 Equipment Leaving the Site

Vehicles used for non-contamination activities will be cleaned on an as-needed basis, as

determined by the Site Safety Officer, using soap and water on the outside and v,.cuuming the

inside. On-site cleaning will be required for very dirty vehicles which will be leaving the area.

On-site construction equipment such as trucks, drilling rigs, backhoes, trailers, etc., will be

pressure washed on-site before the equipment is removed from the site to limit exposure of off-

site personnel to potential contaminants.

2.2.7 Wastewater

Wash and rinse solutions obtained from decontamination operations will be containerized and

appropriately disposed of in accordance with federal, state and local requirements. Disposal

may consist of one or a combination of the following: 1) shipment to a treatment facility

offsite; 2) treatment at the wastewater treatment plant onsite; and/or, 3) discharge to the sanitary

sewer after the proper permits have been obtained.
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I 2.2.8 Other Wastes

Solid wastes such as used personal protective equipment will be placed in plastic bags and

disposed in trash dumpsters on site.

23 DOCUMENTATION

Sampling personnel will be responsible for documenting the decontamination of sampling and

drilling equipment. The documentation will be recorded with wateiproof ink in the sampler's

field notebook with consecutively munbered pages. The information entered in the field book

conceming decontamination should include the following:

•  Decontaminationpersonnel

•  Date and start and end times

•  Decontamination observations ^

Weather conditions

I
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3.0

QUALITY ASSURANCE REQUIREMENTS

Field blank samples will be taken using decontaminated sampling equipment to verity the
effectiveness of the decontamination procedures. The procedure will include rinsing organic

free deionized water through or over a decontaminated sampling tool (such as a sjjlit spoon

sampler or bailer) and collecting the rinsate water into the sample bottles, which will be sent to
the laboratory for analysis. TTie procedure, including the sample number, will be recorded in

the field notebook. Water used to make field blanks will be supplied by the analytical

laboratory.

If contaminants detected in field blanks are reported above the method detection limit for any

analytical procedure, the possible source of contamination will be investigated. If a problem is
found, it will be corrected and samples rerun, if necessary. If no analytical problems are

identified, the data will be flagged accordingly. Decontamination techniques will also be

adjusted in the field prior to collection of additional samples.
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ATTACHMENT A

STANDARD OPERATING PROCEDURE No. 9

I SOP No. 9 SUDAN IV DYE TESTING

Sudan IV is a nonvolatile, hydrophobic dye manufactured by Aldrich Chemical
Company. It is a reddish-brown powder that dyes organic fluids red upon contact, and
has shown great promise in identifying the presence or absence of NAPL in laboratory-
prepared samples (Cohen and Mercer, 1993). Sudan IV is an irritant and possible
mutagen. Skin and eye contact will be avoided through the use of personal protective
equipment. Latex glove usage will be required at all times during handling of Sudan IV.

The following procedure is adapted from the practices of Cohen and Mercer, 1993.

1. Prepare clear, 250 mL jar with Teflon®-lined cap by adding approximately 4
milligrams (twice the amount that would rest on the edge of a toothpick) of
Sudan IV dye to the jar. This can be done in advance of sample collection in a
controlled environment to avoid adverse conditions in the field.

2. Add sample (soil and/or groundwater) to the prepared 250 mL jar and tighten
cap.

3. Shake sample for 10 to 30 seconds and examine it for NAPL, which should be
stained a bright red through contact with the Sudan IV.

4. Rate the presence of NAPL using the following categories:
"A" if NAPL was identified as present based on visual evidence;
"B" if NAPL presence was suspected based on visual evidence; or
"C" if there was no visual evidence of DNAPL.

5. Record results in field notebook.



ATTACHMENT A

STANDARD OPERATING PROCEDURE No. 12

SOP No. 10 SOIL GAS SAMPLING

Please refer to attached URSGWC SOP No. 10.



I STANDARD OPERATING PROCEDURE 10

SOIL GAS SURVEYS

1.0 PURPOSE AND APPLICABILITY

This SOP provides guidance for conducting a soil gas survey. A soil gas survey is conducted"
to determine whether concentrations of certain vapors are present in subsurface soils.

A soil gas survey can be conducted by analyzing soil gas samples either in the field or in the
laboratory. Parameters to be analyzed for using field analysis techniques are usually limited
to volatile organic compounds. Collection procedures for obtaining soil gas samples for
laboratory analyses are provided in Attachment 1.

Specific project requirements as described in an approved, site-specific Work Plan, Quality
Assurance Project Plan (QAPP), or Health and Safety Plan (HASP) will take precedence over
the procedures described in this document. Additionally, deviation from this SOP regarding
materials and techniques is acceptable providing: 1) the impact of the deviation on data
quality has been evaluated by the Project Manager and has been deemed to be acceptable;
and 2) the deviation has been clearly documented in an approved site-specific Work Plan or
Work Plan Addendum.

2.0 RESPONSIBILITIES

The Field Operator/Technician who performs the soil gas siuvey is responsible for:

•  Proper operation and calibration of instrumentation in accordance with equipment
manuals and the site-specific Work Plan or Work Plan Addendum;

•  Complete and accurate documentation of field activities including sampling
methods and, if field analysis conducted, instrument calibrations and analysis
results; and,

•  Preparation of a report of survey results.

3.0 MATERIALS/EQUIPMENT

A soil gas survey performed in the field is conducted using a portable gas chromatograph
(GC) [e.g., photovac] and a soil vapor probe attached to the GC inlet port. Alternately,
evacuated Tedlar bags may be coupled with a vacuum pump/soil probe assembly for sample
collection; however, the volume of soil gas must be measxired.

\\wyNnCOMMON\PROJECrS\K9716\WorkpUn (Rev.)\SiAPLAN«OPS\SOILGAS <k)c 10/25/98. 2.04PM

2-2



Portable GCs can be configured in a variety of ways regarding the column enclosure. Some
instruments operate columns under ambient conditions. Other instruments are equipped with
column ovens which operate in iso-thermal or temperature program modes. Iso-thermal
refers to a single oven temperature; temperature programming refers to a pre-programmed
oven temperature regime which gradually increases oven temperature over time.
Temperature programs allow for a faster separation of complex gas mixtures. [NOTE:
Changes in column oven temperatures can have profound effects on the elution times of the
target compounds. These retention times are the principal means of compoimd
identification.] Heated GC units require additional power for operation which makes
mobility a factor to be considered.

A variety of detectors are currently available on portable GCs. For the purposes of soil gas
surveys, two detectors are commonly used: the photoionization detector (PID) and the flame
ionization detector (FID). Both detectors sense the presence of organic compounds by
"ionizing" the compound and measuring the change in voltage across the detector.

The typical PID employed in the field uses a 10.2 or 11.7 eV ultraviolet lamp to ionize
organic compounds. Therefore, compounds vrith an ionization potential of less than the rated
lamp value can be "seen" with this detector. piDs are generally more selective for aromatic
hydrocarbons than FIDs but cannot detect simple aliphatic hydrocarbons such as methane.
Ambient moisture can render a PID useless due to the signal quenching effects of water on
the unit. UV lamps must be checked for intensity and cleanliness for successful operation.

(

The typical FID uses a hydrogen/air mixture to ionize organic compounds. This detector has
been referred to as a "carbon counter" due to its direct response to the number of carbon
atoms in an organic compound. The FID is generally unaffected by ambient moisture.
However, it is not as selective for most of the aromatic hydrocarbons as the PID. Compound
concentrations are measured as relative responses to a calibration standard such as methane
(see page 217 of the FSPM). FIDs that are exposed to high concentrations of contaminants
must be cleaned of combustion deposits to remain operable. [NOTE: Due to the hydrogen/air
flame present, care must be taken to ensure that only FIDs which have been approved as
intrinsically safe can be used where flammable substances are present.]

The equipment list below is, at best, a cursory example of what should be included with a
basic portable GC which uses an analytical column operated at ambient temperatures (20 to
30 degrees Celsius) and is equipped with a PID. The Field Operator/Technician should
check to see that all of the following equipment is in good operating condition and is
transported to the site.
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I Portable GC with appropriate column and recharging adapter;
Ultra zero-air (hydrocarbon free air) compressed carrier gas with appropriate
regulator to deliver 20 psi;
Fully charged supplemental battery pack for the GC and recharging adapter;
Teflon® sample line/cairier line including one with a quick connect fitting;
Soil vapor probes;
Calibration standard(s) for compound(s)/mixture(s) of interest;
Dual flowmeter;

Fittings;
Spare parts kit including GC column, sample line, soil vapor probes, photovac
paper, pens, and UV lamp;
Tedlar bags;
Decontamination supplies;
Sampler's logbook/logsheets;
Gloves;

Hammer and steel rod, hand auger, or other devices for creating a hole of
appropriate depth to accommodate the soil probe;
High pressure air reservoir tank filling manifold;
Site map;

Tool box; and.

Thermometer.

4.0 METHOD

The selection of GC and associated equipment, the GC laboratory environment, and the
composition and application of calibration standards are topics which need to be considered
and addressed during development of a soil gas survey program. Each item depends on site
logistics, site-specific chemistry, the nature of the contaminated media to be studied, and the
objectives of the study. Field Operators/Technicians must be properly trained in the
chromatographic principles employed, sample handling procedtires, project objectives, and
health and safety .considerations.

4.1 Field Preparation

The example below applies to the conditions listed above (ambient operation/PID). The
contractor or subcontractor responsible for the soil gas survey must provide a procedure for
column/instrument conditioning/preparation prior to the start of work.

Prior to making field measurements, the GC analytical column will be conditioned overnight
by flowing ultra zero air through the column. Appropriate tools will be ready and the GC
batteiy pack will be fully charged. The ultra zero air cylinder will be filled. Before initiating
field work, the field blank and field calibration standards will be ready for collection.
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4.2 Sampling Procedures |

Where possible, sampling locations should be selected in advance in area(s) of concern and j
shown on a site map outlining the area(s) of concem and significant site features above and '
below the groimd surface. Actual sampling locations must be accurately recorded on
chromatogram standard log sheets. j

4.3 Sample Probe Placement/Analysis ,

Before placing the soil vapor probe into the ground and after each sample collection, the
probe will lye cleaned with distilled water. If the probe shows evidence of coal tar residues, j
the probe will be decontaminated with methanol and distilled water as outlined in the FSPM. ,
The GC field equipment may require recalibration if the detection limits were effected by a
contaminated probe. The probes will be purged with ultra zero air gas after each
measurement.

To collect a sample, the soil vapor probe is inserted into the groimd through a hole created by | j
a hammer or auger so that the tip is placed to the desired depth into the soil. The operator
must make sure that there is not a direct air path between ambient surface air and the probe
sampling tip. Avoid placing the probe into a water-saturated area. If the sampling
analysis is required to be aborted in mid-run, allow sufficient time before the next injection
for potentially eluting compounds to clear the GC column. The GC column will be purged j
overnight if the survey is to be continued the next day. j

5.0 QUALITY CONTROL
)

A Qualit>' Control (QC) Program must be prepared for each specific project and included in j "j
the site-specific Work Plan. General guidelines for a QC Program are discussed below. ; J

The soil gas survey is dependent on site logistics, the nature of the contaminated material, the
chemical parameters to be analyzed, and the type of gas chromatograph. Standard laboratory J
safet>' practices will be followed when handling chemicals and using equipment (e.g.,
syringes, compressed gas cylinders). If a mobile laboratory is used, the laboratory will be |
adequately ventilated and properly equipped (e.g., fire extinguisher, eye wash, spill kit).

Field control samples will be collected at the beginning and end of each day of field activities
and after every twentieth soil gas sample. Quality Assurance/Quality Control samples will
be obtained by filtering ambient air through a dust and organic vapor filter cartridge and
encapsulating it. To document analytical repeatability, a duplicate analysis will be performed _
on every tenth field sample. Laboratory blanks of nitrogen gas will also be analyzed afler
every tenth field sample. Analytical equipment will be calibrated using a 3-point instrument-
response curve and via injection of known concentrations of the target analytes. Retention J
times of the standards will be used to identify peaks in the chromatograms of the field
samples, and their response factors are to be used to calculate the analyte concentrations.

\\WYNnCOMMON\PROJECTS\K9716\Workplan(Rev.)\SAAPLAN\SOPS\SOILGAS.doc 10/25/98,2:04PM
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I
6.0 DOCUMENTATION

Each sampling event will be documented on the field log sheet. The following information
will be recorded for each event:

Sample number;
Project name and number;
Sample location and depth;
Date and time;

Ambient temperature;
Sampler's name;
Site location;

Instrument gain;
Observations;

Column used;

Flow rate during sampling; and,
Program used.

Other documentation for each day's analyses will be recorded in the bound field notebook
and will include:

•  Calibration results;

•  Blank measurement'results;

•  Sequence program used; and,
•  Library File (if used). i

The original field records will be placed in the project files immediately upon completion of
field work. All records will be completed using indelible ink whenever possible. When this
is not possible, records will be photocopied promptly after completion, and the photocopies
signed and dated.

V\WYNl\COMMON\PROJECTS\K97l6\WorkpUn (Rev )\S&APLAN\SOPS\SOILGAS.doc
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ATTACHMENT 1

' (

Collection of Soil Gas Samnles for Laboratory Analysis - Volatile Organic Compounds

To collect the samples, a 1/2-inch hole is produced to a depth of approximately 4 feet by
using a drive rod. Where pavement is present, a rotary hammer may be employed for
penetration prior to using the drive rod. The entire sampling system is purged with ambient
air drawn through an organic vapor filter cartridge, and a stainless steel probe inserted to the
full depth of the hole and sealed off from the atmosphere. A sample of in situ soil gas is then
withdrawn through the probe and used to purge atmospheric air from the sampling system. A
second sample of soil gas^ is withdrawn through the probe and encapsulated in a pre-
evacuated glass vial at , two atmospheres of pressure (15 psi). The self-sealing vial is
detached from the sampling) system, packaged, labeled, and stored for laboratory analysis.

Prior to the day's field activities, all sampling equipment, slide hammer rods and probes are
decontaminated by washing with soapy water and rinsing thoroughly. Internal surfaces are
flushed dry using pre-purified nitrogen or filtered ambient air, and external surfaces are
wiped clean using clean paper towels.

Field control samples are collected at the beginning and end of the day's field activities.
These QA/QC samples are obtained by inserting the probe tip into a tube flushed by a 20 psi
flow of pre-purified nitrogen and collecting in the same manner as described above.

Organic vapors may be monitored to assess potential emission sources and to address health
and safety concerns. Either the purged or the ambient air from the hole can be monitored
with a photoionization detector (FID) with a 10.2 electron volt probe.

\\WYNl\COMMON\PROJECTS\K9716\WorfcpUn (Rev )\S4lAPLAN\S0PS\S01LGAS doc
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ATTACHMENT A
STANDARD OPERATING PROCEDURE No. 12

SOP No. 12 DRAFT CALIBRATION OF FIELD INSTRUMENTS (USEPA
REGION 1)

Please refer to attached URSGWC SOP No. 12.
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U.S. ENVIRONMENTAL PROTECTION AGENCY
REGION I

DRAFT CALIBRATION OF FIELI^;MSTRU^N:FS"^
(temperature, pH, dissolved oxygen, condupVity/speci|S conductaibe, ^ ̂

oxidation/reduction potential [ORPJ, and jisii^idity)
^" \ A?

I. SCOPE & APPLICATION

The purpose of this standard operating procedure (SOP) is to provide a framework for calibrating
field instruments used to measure water quality parameters for grouhd^wSter and surface water.
Water quality parameters include temperature, pH, dissolved oxygen, .-oonductivity/specific
conductance, oxidation/reduction potenti^fORP], and tudiidjty This SOP supplements, but
does not replace, EPA analytical methods listed in 40 CFR43t5i and 40 CFR 141 for temperature,
dissolved oxygen, conductivity/specifioconductatice, pH and turbidity.

^

This SOP is written for instruments that utili|| multip;leprobes (temperature, pH, dissolved
oxygen, conductivity/specific;ccfflductance,4ndibr;:cnpation/redu^ potential [ORP]) and the
probe readings for pH, dissolved oxygen, and specific conductance are automatically corrected
for temperature. vConimunjptibilt^ the instrument (programming and displaying the
measurement values) are performed using a display/logger or a computer. Information sent to the
instrument is entered through the keypad on the display/logger or computer. It is desirable that
the display/logger or computer have data storage capabilities. If the instrument does not have a
keypad, follow the manufacturer's instructions for entering information into the instrument.

For ̂ ound water monitoring, the instrument must be equipped -with a flow-through-cell, and the
dispby/logeer or compuler display screen needs to be large enough to simultaneously contain the
readouts of each probe in the instrument Turbidity is measured using a separate instrument
l^cause turbidity canriot be measured in a flow-through-cell. This procedure is applicable for
use with the EPA Region 1 Low Stress (low flow) Purging and Sampling Procedure for the
Collection of Ground Water Samples from Monitoring Wells.

II GENERAL

All monitoring instruments must be calibrated before they are used to measure environmental
samples Pan of the calibration is performed prior to the field event. For instrument probes that
rely on the temperature sensor (pH, dissolved oxygen, conductivity/specific conductance, and
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at least once per year and the accuracy check date/information is kept the ij^tiument. If the
accuracy check dateAnformation is not included with the instalment or^lh^ la^ imeck was over a
year, the temperature sensor accuracy needs to be checked^^t^ begraping^^? sampling eveirt.
If the instrument contdns multiple temperature sensors, ̂^Ir'sensor mj^t|pjC^c]ted

Verification Procedure ^£11=

1. Allow a container filled with water to come toirdom tfiE^erature.

2 Place a thermometer that is traceable to the l&tionml|t^)0{^ of Standards and
Technology (MIST), and the instrument's ten^ature senSi^Moithe water and wait for
both temperature readings to stabilize.

3 Compare the two measurements/ The instntmi^fs temp^ture sensor must agree with ̂
the reference thermometer measurement \yidun the accuracy of the sensor (usually
±0 15 ° C) If the measurements do not a^ee, the instrument may not Be working properly

>  ̂ V*

and the manufacturer needs'to be consulted

pH (electrometric) ~ ^ f
\ ■ - 5/ ' ■ , I

The pH of a sample is determined^ectrometrically using a g'.ass electrode.
'  "\ s vv V

Choose the appropriate buffered standards that will bracket the expected values at the sampling
locations For ground water, the pH'will usually be close to seven Three standards are needed
for the calibration one close to seven, one at least two pH units below seven and the other at
least two pH units above seven For those instruments that will not accept three standards, the
instrument will need to \k re-calibrated if the water sample's pH is outside the initial calibration
ranee described by the .two standards j
/  / L

Calibration Procedure

1 Allow the buffered standards to equilibrate to the ambient temperature.

2 Fill calibration containers with the buffered standards so each standard will cover the
pH probe and temperature sensor.

i
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Calibration Procedure

/

/

1. Gently dry the temperature sensor according to m^jfactun^slnstmcnons.

2. Place a wet sponge or a wet paper towel on the bottom o^^^ DO^lil^tion container.

3. Place the DO probe into the container withou^the|»dne coming in cont^ with the wet
sponge or paper towel. The probe must fit tightly^nto the container to prevent the escape
of moisture evaporating from the sponge or tow^

4. Allow the confined air to become saturated with water v^Ot (ssaturation occurs in
approximately 10 to 15 minutes). Dunnglhtsfime,4um-on ihei^rument to allow the
DO probe to warm-up. Select monitodng/mo mode. Check temperature readings.
Readings must stabilize before contmuing to^thenext Step

<6« \

5  Select calibration mode; select
/  '4 M

6. Enter the local barom^nc pressure iusuallyjhpnm of mercury) for the sampling
location into the instnimlit. This measurement must be determined from an on-site
barometer. Do not use bkrometric^prossure obtained from the local weather services
unless the pressure is corrected for the elevation of the sampling location. [Note: inches
of metcury times 25^:4 mna/inch equals mm of mercury or consult Oxygen Solubility at
Indicated Pressure chartNatt^^®^^*® SOP for conversion at selected pressures].

■V.

7 The instrument should indicate that the calibration is in progress. The instrument will
take approximately one minute to calibrate. After calibration, the instrument should
display percent saturated DO.

8  Select monitwing/run mode Compare the DO mg/1 reading to the Oxygen Solubility
at Indicated Pressure chart attached to the SOP. The numbers should agree. If they do
not acree lothe accuracy of the instrument (usually ± 0.2 mg/L), repeat calibration. If
this does not work, change the membrane and electrolyte solution.

9 Remove the probe from the container and place it into a 0.0 mg/L DO standard (see
note) The standard must be fi lled to the top of its container and the DO probe must fit
lightly into the standard's container (no head space). Check temperature readings. They
must stabilize before continuing.
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4. Look up the conductivity value at this temperature from the c|ttducU^irversus
temperature correction table usually found on the sta^ard bo^e or onihe standard
instruction sheet. You may need to interpolate the js^ductivity^alueisBtween
temperatures. Select calibration mode, then con^^vity. Entw^fr^te^ffature
corrected conductivity value into the instrument^^ .

5. Select monitoring/run mode. The reading should wtthm manufacttu^-iS^
specifications. If it does not, re-calibrate. If readings oontmue to change after re-
calibration, consult manufacturer.

:r

6. Read the specific conductance on the instrument and compare the value to the specific
conductance value on the standard. The rnstrumeni^value shmfi^:®S^ee with the standard
within the manufacturer's specificatioits If nol,Te-iiittorate. re-calibration does
not correct the problem, the probe may nc ed 4o be cleanwi ofierviced by the instrument
manufacturer. /' j

0
7. Remove probe from the^andard, tifise the prot^ with a small amoimt of the second
conductivity/specific confctance standard (disced the rinsate), and place the probe into
the second conductivity/|pecific conductance"^andard. The second standard will serve to
verify^ linearity iof theinstrumeift. Read the specific conductance value from the
ihstruraem and compare die value to the specific conductance on the standard. The two
values shoifid agree within the specifications of the instrument. If they do not agree, re
calibrate. if readings do not compare, then the second standard may be outside the linear
ranee ofthe instrument. Use a standard that is closer, but above the first standard and .■
repeat the verification If values still do not compare, try cleaning the probe or consult
the manufacturer. /

/  8 When monitoring |round water or surface water, use the specific conductance
f  readings J:
t . -
OXIDATIONVREDUCTION POTENTIAL (ORP)

The oxidation/reduction potential is the elearometric difference measured in a solution between
an inert indicator electrode and a suitable reference electrode. The electrometric difference is
measured in millivolts and is temperature dependent.
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Calibration Procedures "

1. Allow the calibration standards to equilibrate at the ̂ bient ̂isti^^ature The use of
commercially available polymer primary standard|^AMC0-AEPA4)is preferred,
however, the standards can be prepared using Fclliaan accpromg tVfiieBPA analyticp
Method 180.1.

2. If the standard cuvette is not sealed, rinse a cuvette deionized water. Shake the
cuvette to remove as much water as possible. dry the mside of the cuvette
because lint from the wipe may remain in the cuyette. Add the^tendard to the cuvette.

3. Before performing the calibration proc^ufdimiyce sure the^^vettes are not scratched
and the outside surfaces are dry, free from fingetprintSoand du^>"lfthe cuvette is
scratched or dirty, discard or clearitlfe cuvette Tcspectiv^yx'^i®"

4. Zero the instrument by using either a<ii|CTO or 0.02TrrU standard. A zero standard
(approximately 0 NTU) caiffbe prepared fry passiii|! distilled water through a 0.45 micron
pore size membrane filteC

5. Using a standard in the range of 6 - 20 KTO calibrate according to manufacturer's
instiuctions or verify calibrauon if mstniment will not accept a second standard. If
venfyingi theinstrumejp shmiM /ead standard value to within the specifications of the
instrument. If the instrument has range of scales, check each range that will be used
during the sampling event with a standard that falls within that range.

.7. Using a standard between 20 and 100 NTUs, calibrate according to manufacturer's
■  instructions or verify calibration if instrument does not accept a third standard. If

verifyng, the insikiment should read standard value to within the specifications of the
instrument If the instrument has range of scales, check each range that will be used with

/  the proper standard for that scale.

t
IV DATA MANAGEMENT AND RECORDS MANAGEMENT

All calibration records must be documented in the project's log book. At a mimmum, include
the instrument manufacturer, model number, instrument identification number, standards used to
calibrate the instruments (including source), calibration date, and the instrument readings.



0}Q^gen Solubility at Indicated Pressure

Temp. PrftiiCTiTe (He)

/

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26 y

27

28

29 ̂
30

31

32

/'34
35

36

37

38

39

40

4}

-  42

43

44

45

760

29.92

755

29.72

750

29.53

745

29.33

740

29.13

735

28.94

730

28.74

mm

in

14.57

14.17

13.79

13.43

13.08

12.74

12.42

12.11

11.81

11.53

11.28

10.99

10.74

10.50

10.27

10.05

9 83

9.63

9 43

9.24

9 06

8 88

8 71

8 55

8.39

8.24

8.09

7,<95

7,81

i.6r

" 7.55 '
7.42

7 30

7 08

7 07

6 95

6 84

6 73

6 63

6 52

642

.6 32

6 22

6 13

6 03

5 94

14.47

14.08

13.70

13.34

12.99

12.66

12.34

12.03

11.73

li.45
11.19

10.92

10.67

10.43

10.20

9.98

9.76

9.57

9.37

9.18

9.00

8.82

8.65

8 49

8.33

8.18

14.38

13.98

13.61
13.25

12.91

12.57

12.26

11.95

11.65

11.38

11.11

10.84

10.60

10.36

10.13

9.92

9.70

9.50

9.30

9.12

8.94

8.76

8.59

13.24

12.90

12.56

12.23

14.28 14.18 14.09 13.99 mg/1
13.89 13.79 13.70 13.61
13.52 13.42 13.33
13.16 13.07 12-98
12.82 12.73 12.65
12.49 12.40 12.32
12.17 12.09 12.01
11.87 11.79 11.71
11.57 11.50 11.4^^h.34
11.30 11.22 11.^^ 11.07
11.04 10.96 1019^.^ 10.81_
10.77 10.70 10.|2:j?^0<#"
10 53 10.45
10.29 10.22 lO.l^^OMll
10.06 10.00 9.9^:1 ...........
9.85 9.78 9^- 9.65^^|^,
9.63 9.57

9^44 9.^^^151.^9.24
9.24

9.05 J:t.99 jkSS
8.82 /S.75 '
8.64# 8.58

8.88'
8io

/8'.53

8.03«

7.90

7.7#
7.63

-7,50

7,37

7,25

713

7 02

6.90

6.79
#68

#€.58
.  6 47

6.37

6.27

6 18

6 09

5 99

5 90

A

8.43f..l 8.38
8.28.^~ 8.22
8.|5^^ 8.07
-7.^ 7.92

7.79

i70^^k^7.65

7."46,,- ̂ -39
7.32\;TJ27
7.20

7,08

6.97

:6.85

6.76

6.64

6.54

6 43

6.33

6.23

6 13

604

5.94

'■T 15
7 03.

6.92
6.80

6 70
6.59

6 49

6.38

6.28

6.18

6 09

6.00

5.90

5 85 5.81

8 47
^.32

/8.16
^  -8,02
••-7:87

7.60
7 47

7.34

7.22

7.10

6.98

6.87
6 76

6 65
6.54

644

6 35

6.24

6 14

6 04

5.95
5.86
5.77

8.42 m.36
8.26#- 8.20

•S%<'

8.H?

-#■'7.81
7.68
''.54

7 42
7.29
7.16 )
7 05

6 93

6.82

6.71
6.60
6.49

6.40
6.29

6.19
6.09
6.00

5.91
5.81

5.72

8.05
7.90
7.76
7.62
7.49
7.36
7.24

7.11
7.00
6.88

6.78
6.66
6.55
6.45
6.35
6.24

6.15
6.05
5.95
5.87
5.77
5.68

—  (Continued)

Source. Draft EPA Handbook of Methods for Acid Deposition Studies, Field Operations for Surface Water
Chemistty, EPA/600/4-89/020, August 1989.
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I
TABLE lA

SUMMARY OF METHODS FOR SAMPLE ANALYSIS

QUALITY ASSURANCE PROJECT PLAN

OU 2 NON-TIME-CRITICAL REMOVAL ACTION

STRATFORD ARMY ENGINE PLANT

STRATFORD, CONNECTICUT

Media Analytical Parameter & Method^''

Soil Vapor VOCs by 8260B

Soil VOCs by 8260B

TCL SVOCs by 8270C

TAL Metals by 6010

CNby9010B/9012A

SPLP forMetals by 1312

Remediation Parameters'^^

Groundwater VOCs by 8260B

TCL SVOCs by 8270C

TAL Metals by 6010

CNby9010B/9012A

Water Quality Parameters

ABBREVIATIONS:

ASTM = American Society for Testing and Materials

CEC = Cation Exchange Capacity
CN = Total Cyanides

PAHs = Polynuclear Aromatic Hydrocarbons
SPLP = Synthetic Precipitation Leaching Procedure

SVQCs = Semi-Volatile Organic Compounds
TAL = Target Analyte List

TCL = Target Compound List
TOC = Total Organic Carbon

TPH = Total Petroleum Hydrocarbons
USEPA = United States Environmental Protection Agency
VOCs = Volatile Organic Compounds

NOTES:

1. Analytical methods are from USEPA SW-846, "Test Methods for Evaluating Solid Waste,
ChemicaLThysical Methods SW-846, Final Update III, revised 1993 or more recent edition
unless otherwise indicated.

2. Remediation Parameters = grain size (ASTM D 422), TOC (9060), TPH (USEPA 418.1) and
and CEC (9080/9081)

3. Soil, sediment, and biological tissue samples will also be analyzed for percent moisture.

Page 1 of 12
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1

TABLE IB

ANALYTICAL METHODOLOGIES

QUALITY ASSURANCE PROJECT PLAN

OU 2 NON-TIME CRITICAL REMOVAL ACTION

STRATFORD ARMY ENGINE PLANT

STRATFORD, CONNECTICUT

Preparation Method

Parameter Method Reference Water Soil

Volatile Organic Compounds SW-846 Method 8260B 5030B 5035

Semi-Volatile Orgamc Compounds SW-846 Method 8270C 3520C 3550B

Polychlorinated Biphenyls SW-846 Method 8082 3520C 3550B

Metals SW-846 Method 6010/7000 3010B 3050B

SPLP Extraction(5ee note) Various SW-846 Methods - State of Conn.

Cyanide SW-846 Methods 9010b/9012a Method Method

TOC SW-846 Method 9060 Method
-

TPH EPA Method 418.1 Method Method

BOD EPA Method 405.1 Method -

COD EPA Method 410.1 Method

Cr(6-) EPA Method 7196 Method
-

BR-0021 Method -

Diss. Fe SW-846 Method 6010 3010B
-

Diss. Mn SW-846 Method 6010 3010B -

Chloride EPA Method 300.0 Method -

Phosphate EPA Method 300.0 Method
-

Sulfate EPA Method 300.0 Method
-

Sulfide EPA Method 376.1 Method
-

Nitrate EPA Method 300.0 Method
-

Nitrite EPA Method 300.0 Method
-

Ammonia EPA Method 350.1 Method
-

Methane RSK Method 175 Method
-

Alkalinity as Bicarbonate EPA Method 310 1 Method -

NOTE: Some samples will be further analyzed following SPLP extraction procedures and analysis

as required by the State of Connecticut Department of Environmental Protection.

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846 Final Update III, June 1996

Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020, March 1983

BR - Brooks Rand Laboratory method reference

g \projecis\iercs\projects\DO20\OU2\workplans\QAPP\Q_ATTB_TABLES\TABLE 1B
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TABLE 2

ACCURACY AND PRECISION CRITERIA FOR VOLATILE ORGANIC COMPOUNDS BY METHOD 8260B

QUALITY ASSURANCE PROJECT PLAN

W2NON^ME^CRITlCALREMOVAL^CTIO^

STRATFORD ARMY ENGINE PLANT

STRATFORD, CONNECTICUT

Water

Sou

Sodium bisulfate

Soil

Methanol

Analyte LCS MS/MSD RPD LCS MS/MSD RPD LCS MS/MSD RPD

Acetone 28-374 - - 14-187 28-374 - -

Benzene 37-151 76-127 11 70-145 37-151 76-127 2

Bromodichloromethane 35-155 - - 70-125 35-155 - -

Bromoform 45-169 - - 45-169 45-169 - -

Bromomethane D-242 - - 12-145 D-242 - -

2-Butanone D-502 - - D-251 D-502 - -

Carbon Disulfide D-95 - - D-475 D-95 - -

Carbon Tetrachloride 70-140 - - 70-140 70-140 .7 -

Chlorobenzene 37-160 75-130 13 90-135 37-160 75-130 2

Chloroethane 14-230 - - 14-230 14-230 - -

Chloroform 51-138 - 80-135 51-138 - -

Chloromethane 59-155 - - D-273 59-155 - -

Dibromochloromethane 53-138 - - 70-130 53-138 - -

1,1-Dichloroethane D-234 ^  - - 75-135 D-234 - -

1,2-Dichloroethane 49-155
- - 65-135 49-155 - -

1,1-Dichloroethene D-234 '  61-145 14 70-125 D-234 61-145 2

1,2-Dichloroethene (total) 54-156
- -

68-132 54-156 - -

1,2-Dichloropropane D-210
- -

75-145 D-210 - -

CIS-1,3-Dichloropropene D-227 .  - -
70-113 D-227

- -

trans-1,3-Dichloropropene 17-183
- -

70-113 ^ 17-183
- -

Ethyl Benzene 37-162
- -

75-130 37-162 - -

2-Hexanone 11-68
- - 28-170 11-68 - -

Methylene Chlonde D-221
- -

50-160 D-221 - -

4-Methyl-2-pentanone 31-154
- -

60-170 31-154
- -

Styrene 61-126
- -

80-120 61-126 - -

1,1,2.2-Tetrachloroethane 46-157
- - 65-130 46-157 - -

Tetrachloroethene 64-148
- - 64-148 64-148 - -

Toluene 47-150 76-125 13 31-130 47-150 76-125 2

1,1,1 -Tnchloroethane 52-162
- - 80-120 52-162 - -

1,1.2-Tnchloroethane 52-162
- - 85-130 52-162 - -

Tnchloroethene 71-157 71-120 14 70-135 71-157 71-120 2

Vinyl Chlonde D-251
- - 1-240 D-251 - -

Xylenes (total) 33-103
- -

55-172 33-103
- -

NOTES

'Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846 Final Update III, June, 1996
LCS - laboratory control sample

MS/MSD - matnx spike/matnx spike duplicate

RPD - relative percent difference

g ̂ projects\tercs\projects\DO20\OU2workplans\Q_ATTB_TABLES\TABLE 2 VOCs
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TABLE 2

ACCURACY AND PRECISION CRITERIA FOR SEMI-VOLATILE ORGANIC COMPOUNDS )

QUALITY ASSURANCE PROJECT PLAN

OU 2 NON-TIME-CRITICAL REMOVAL ACTION

STRATFORD ARMY ENGINE PLANT

STRATFORD, CONNECTICUT

Analyte

Water Soil

Method' LCS MS/MSD RPD LCS MS/MSD RPD

1,2,4-Tnchlorobenzene 8270B 44-142 44-142 20 34-152 34-152 30

1,2-Dichlorobeiizene 8270B 42-155 42-155 20 32-135 32-135 30

1,3-E)ichlorobenzene 8270B 36-125 36-125 20 26-135 26-135 30

1,4-Dichlorobenzene 8270B 30-125 30-125 20 25-135 25-135 30

2,4,5-Trichlorophenol 8270B 25-175 25-175 20 25-175 25-175 30

2,4,6-Tnchlorophenol 8270B 39-128 39-128 20 29-138 29-138 30

2,4-Dichloropheiiol 8270B 46-125 46-125 20 36-135 36-135 30

2,4-Dimethylphenol 8270B 45-139 45-139 20 35-149 35-149 30

2,4-Dinitrophenol 8270B 30-151 30-151 20 25-161 25-161 30

2,4-Dinitrotoluene 8270B 39-139 39-139 20 29-149 29-149 30

2,6-Dinitrotoluene 8270B 51-125 51-125 20 41-135 41-135 30

2-Chloronaphthalene .  8270B 60-125 60-125 20 50-135 50-135 30

2-Chlorophenol 8270B 41-125 41-125 20 31-135 31-135 30

2-Methylnaphthalene 8270B 41-125 41-125 20 31-135 31-135 30

2-Methylphenol 8270B 25-125 25-125 20 25-125 25-125 30

2-Nitroaniline 8270B 50-125 50-125 20 40-135 40-135 30

2-Nitrophenol 8270B 44-125 44-125 20 34-135 34-135 30

3,3'-Dichlorobenzidine 8270B 29-175 29-175 20 25-175 25-175 ' 30

3-Nitroaniline 8270B 51-125 51-125 20 41-135 41-135 30

4,6-Dinitro-2-Methylphenol 8270B 26-134 26-134 20 25-144 25-144 30

4-Bromophenyl phenyl ether 8270B 53-127 53-127 20 43-137 43-137 30

4-ChIoro-3-Melhylphenol 8270B 44-125 44-125 20 34-135 34-135 30

4-Chloroaniline 8270B 45-136 45-136 20 35-146 35-146 30

4-Chlorophenyl phenyl ether 8270B 51-132 51-132 20 41-142 41-142 30

4-Methylphenpl 8270B 33-125 33-125 20 25-135 25-135 30

4-Nitroaniline 8270B 40-143 40-143 20 30-153 30-153 30

4-Nitrophenol 8270B 25-131 25-131 20 .  25-141 25-141 30

Acenaphthene 8270B 49-125 49-125 20 39-135 39-135 30

Acenaphlhylene 8270B 47-125 47-125 20 37-135 37-135 30

Anthracene 8270B 45-165 45-165 20 35-175 35-175 30

Benzo(a)anlhracenc 8270B 51-133 51-133 20 41-143 41-143 30

Benzo(a)pyrene 8270B 41-125 41-125 20 31-135 31-135 30

Benzo(b )fluoranthene 8270B 37-125 37-125 20 27-135 27-135 30

Benzo(k)fluoranthene 8270B 37-125 37-125 20 27-135 27-135 30

Benzo(g,h,i)perylene 8270B 34-149 34-149 20 25-159 25-159 30

Benzoic Acid 8270B 25-162 25-162 20 25-172 25-172 30

Benzyl alcohol 8270B 35-125 35-125 20 25-135 25-135 30

bis(2-Chloroethoxy)methane 8270B 49-125 49-125 20 39-135 39-135 30

bis(2-Chloroethyl)elher 8270B 44-125 44-125 20 34-135 34-135 30

bis(2-Chloroisopropyl)ether 8270B 36-166 36-166 20 26-175 26-175 30

bis(2-Ethylhexyl)phthalate 8270B 33-129 33-129 20 25-139 25-139 30

1  1 g \projects\tercs\projects\DO20\OU2workplans\Q_ATTB_TABLES\TABLE 2 SVOCs
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TABLE 2

ACCURACY AND PRECISION CRITERIA FOR SEMI-VOLATILE ORGANIC COMPOUNDS

QUALITY ASSURANCE PROJECT PLAN

OU 2 NON-TIME-CRITICAL REMOVAUACTION

STRATFORD ARMY ENGINE PLANT

STRATFORD, CONNECTICUT

Water Soil

Analyte Method' LCS MS/MSD RPD LCS MS/MSD RPD

Butylbenzylphthalate 8270B 26-125 26-125 20 25-135 25-135 30

Chrysene 8270B 55-133 55-133 20 45-143 45-143 30

Di-n-butylphthalate 8270B 34-126 34-126 20 25-136 25-136 30

Di-n-octylphthalate 8270B 38-127 38-127 20 28-137 28-137 30

Dibenzo(a,h)anthracene 8270B 50-125 50-125 20 40-135 40-135 30

Dibenzofiiran 8270B
\

52-125 52-125 20 42-135 42-135 30

Diethylphthalate 8270B 37-125. 37-125 20 27-135 , 27-135 30

Dimethylphthalate 8270B 25-175 25-175 20 25-175 25-175 30

Fluoranthene 8270B 47-125 47-125 20 37-135 37-135 30

Fluorene 8270B 48-139 48-139 20 38-149 38-149 30

Hexachlorobenzene 8270B 46-133 46-133 20 36-143 36-143 30

Hexachlorobutadiene 8270B 25-125 25-125 20 25-135 25-135 30

Hexachlorocyclopentadiene 8270B 41-125 41-125 20 31-135 31-135 30

Hexachloroethane 8270B 25-153 25-153 20 25-163 25-163 30

Indeno( 1,2,3-cd)pyrene 8270B 27-160 27-160 20 25-170 25-170 30

Isophorone 8270B 26-175 26-175 20 25-175 25-175 30

n-N itrosodiphenylamine 8270B 37-125 27-125 20 27-135 25-135 30

n-Nitrosodipropylamine 8270B 27-125 37-125 20 25-135 27-135 30

Naphthalene 8270B 50-125 50-125 20 40-135 40-135 30

Nitrobenzene 8270B 46-133 46-133 20 36-143 36-143 30

Pentachlorophenol 8270B 28-136 .  28-136 20 38-146 t  38-146 30

Phenanthrene 8270B 54-125 54-125 20 44-135 44-135 30

Phenol 8270B 25-125 25-125 20 25-135 25-135 30

Pyrene 8270B 47-136 47-136 20 37-146 37-146 30

NOTES

'Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846 Final Update IIJ, June, 1996
LCS - laboratory control sample

MS/MSD - matnx spike/matnx spike duplicate

RPD - relative percent difference
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TABLE 2

ACCURACY AND PRECISION CRITERIA FOR METALS ANALYSIS

QUALITY ASSURANCE PROJECT PLAN

OU 2 NON-TIME-CRITICAL REMOVAL ACTION

STRATFORD ARMY ENGINE PLANT

STRATFORD, CONNECTICUT

Water Soil

Analyte LCS MS/MSD RPD LCS MS/MSD RPD

Aluminum 6010 80-120 80-120 20 80-120 80-120

Antimony 6010 80-120 80-120 20 80-120 80-120

Arsenic 6010 80-120 80-120 20 80-120 80-120

Arsenic BR-0021 65-135 65-135 20 - -

Banum 6010 80-120 80-120 20 80-120 80-120

Beryllium 6010 80-120 80-120 20 80-120 80-120

Cadmium 6010 80-120 80-120 20 80-120 80-120

Calcium 6010 80-120 80-120 20 80-120 80-120

Chromium 6010 80-120 80-120 20 80-120 80-120

Chromium 7196 - -

Cobalt 6010 80-120 L ^ 80-120 20 80-120 80-120

Copper 6010 80-120 80-120 ■ 20 80-120 80-120

Iron 6010 80-120 80-120 20 80-120 80-120

Lead 6010 80-120 80-120 20 80-120 80-120

Magnesium 6010 80-120 80-120 20 80-120 80-120

Manganese 6010 80-120 80-120 20 80-120 80-120

Nickel 6010 80-120

80-120

80-120
J

20 80-120 80-120

Potassium 6010 80-120 20 80-120 80-120

Selenium 6010 80-120 80-120 20 80-120 80-120

Silver 6010 80-120 80-120 20 80-120 80-120

Sodium 6010 80-120 80-120 20 80-120 80-120

Thallium 6010 80-120 80-120 20 80-120 80-120

Vanadium 6010 80-120 80-120 20 80-120 80-120

Zinc 6010 80-120 80-120 20 80-120 80-120

NOTES

'Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846 Final Update III, June, 1996
LCS - laboratory control sample

MS/MSD - matrix spike/matnx spike duplicate

RPD - relative percent difference
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TABLE 2

ACCURACY AND PRECISION CRITERIA FOR WATER QUi^LITY PARAMETERS

QUALITY ASSURANCE PROJECT PLAN

OU 2 NON-TIME-CRITICAL REMOVAL ACTION

STRATFORD ARMY ENGINE PLANT

STRATFORD, CONNECTICUT

Water SoU

Analyte LCS MS/MSD RPD LCS MS/MSD RPD

Alkalinity as Bicarbonate^ 310.1 85-115 85-115 20 - -

Ammonia^ 350 2 85-115 75-125 20 - -

BOD^ 405.1 60-140 60-140 20 - -

Chlonde^ 300.0 75-125 75-125 20 - -

COD^ 410.1 75-125 75-125 20
- -

Cyanide' 9010 75-125 75-125 20 - -

Methane^ 175 60-130 60-130 30 - -

Nitrate^ 300.0 75-125 75-125 20 - -

Nitnte^ 300.0 75-125 75-125 20 - -

Phosphate^ 300.0 75-125 75-125 20
- -

Sulfate^ 300.0 75-125 75-125 20 - -

Sulfide^ 376.1 85-115 85-115 20 -

tog' 9060 75-125 75-125 20 - -

TRPH^ 418.1 75-125 70-130 30 75-125 65-135

NOTES

'Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846 Final Update HI, June, 1996

^Methods for Chemical Analysis of Water and Waste, EPA-600/4-79-020, March 1983

^Robert S Kerr Laboratoiy Method Reference
MDL - method detection limit

g \projects\tercs\projects\DO20\OU2workplans\Q_ATTB_TABLES\TABLE 2 WATER QUAL FARMS
Page 7 of 12

6/25/99 4 40 PM



I

TABLE 3

METHOD DETECTION LIMITS AND REPORTING LIMITS FOR VOLATILE ORGANIC COMPOUNDS BY METHOD

8260B

QUALITY ASSURANCE PROJECT PLAN

OU 2 NON-TIME-CRITICAL REMOVAL ACTION

STRATFORD ARMY ENGINE PLANT

STRATFORD, CONNECTICUT

Waters Soils

Sodium bisulfate

Soils

Methanol

MDL RL Preparation MDL RL Preparation MDL RL Preparation

Analyte (ug/L) (ug/L) Method (ug/kg) (ug/kg) Method (ug/kg) (ug/kg) Method

Acetone 8.3 10 5030B 9.0 10 5035 420 500 5035

Benzene 0.9 5 5030B 1.2 5 5035 45 250 5035

Bromodichloromethane 0.7 5 5030B 0.7 5 5035 35 250 5035

Bromoform 0.7 5 5030B 1.4 5 5035 35 250 5035

Bromomethane 1.8 10 5030B 4.7 10 5035 90 500 5035

2-Butanone 3.5 10 5030B 1.7 10 5035 180 500 5035

Carbon Disulfide 0.6 5 5030B 0.9 5 5035 30 250 5035

Carbon Tetrachlonde 1.0 5 5030B 1.0 5 5035 50 250 5035

Chlorobenzene 0.3 5 5030B 0.9 5 5035 15 250 5035

Chloroethane 1.1 10 5030B 4.7 10 5035 55 500 5035

Chloroform 0.4 5 5030B 1.0 5 5035 20 250 50a5

Chloromethane 2.6 10 5030B 1.6 10 5035 130 500 5035

Dibromochloromethane 0.8 5 5030B 0.8 5 5035 40 250 5035

1,1-Dichloroethane 0.6 5 5030B 0.8 5 5035 30 250 5035

1,2-Dichloroethane 0.7 5 5030B 0.7 5 5035 35 250 5035

1,1-Dichloroethene 0.5 5 5030B 1.1 5 5035 25 250 5035

1,2-Dichloroethene (total) 0.5 5 5030B 1.3 5 5035 25 250 5035

1,2-Dichloropropane 1.0 5 5030B 07 5 5035 50 250 5035

CIS-1,3-Dichloropropene 08 5 5030B 08 5 5035 40 250 5035

trans-1,3-Dichloropropene 08 5 5030B 0.9 5 5035 40 250 5035

Ethyl Benzene 0.5 5 5030B 1.1 5 5035 25 250 5035

2-Hexanone 1 3 10 5030B 3 2 10 5035 65 500 5035

Methylene Chloride 1 7 5 5030B 08 5 5035 85 250 5035 ^

4-Methyl-2-pentanone 08 10 5030B 25 10 5035 40 500 5035

Styrene 03 5 5030B 08 5 5035 15 250 5035

1,1,2,2-Tetrachloroethane 04 5 5030B 44 5 5035 20 250 5035

Tetrachloroethene 07 5  ' 5030B 07 5 5035 35 250 5035

Toluene 04 5 5030B 1  1 5 5035 20 250 5035

1,1.1-1 richloroethane 0 7 5 5030B 09 ^  5 5035 35 250 5035

1,1.2-Trichloroethane 1  1 5 5030B 08 5 5035 55 250 5035

Trichloroethene 09 5 5030B 20 5 5035 45 250 5035

Vinvl Chloride 08 10 5030B 1 2 10 5035 40 500 5035

Xylenes (total) 09 5 5030B 1 8 5 5035 45 250 5035

NOTES

Samples will be analyzed using sodium bisulate

if effer\escing occurs, samples will be analyzed

MDL - Method Detection Limit

RL - Reporting Limit

ug/L - micrograms per liter

ug/kg - micrograms per kilogram

solution unless effervescing occurs

using methanol
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TABLE 3

METHOD DETECTION LIMITS AND REPORTING LIMITS FOR SEMIVOLATILE ORGANIC COMPOUNDS

BY METHOD 8270C

QUALITY ASSURANCE PROJECT PLAN

OU 2 NON-TIME-CRITICAL REMOVAL ACTION

STRATFORD ARMY ENGINE PLANT

STRATFORD, CONNECTICUT

Analyte

Water Soil

MDL

(ug/L)

RL

(ug/L)

Preparation

Method

MDL RL

(ug/1^)

Preparation

Method

1,2,4-Trichlorobenzene 0.862 10 3520C 136.013 333 3550B

1,2-Dichlorobenzene 0.506 10 3520C 128.508 333 3550B

1,3-Dichlorobenzene 0.804 10 3520C 124.914 333 3550B

1,4-Dichlorobeiizene 1.123 10 3520C 116.813 333 3550B

2,2'-oxybis( 1 -Chloropropane) 4.819 10 3520C 149.323 333 3550B

2,4,5-Trichlorophenol 2.727 25 3520C 81.002 833 3550B

2,4,6-Tnchlorophenol 2.636 10 3520C 118.195 333 3550B

2,4-Dichlorophenol 2.429 10 3520C 153.871 333 3550B

2,4-Dimethylphenol 1.399 10 3520C 114.667 333 3550B

2,4-Diiiitrophenol 4.925 25 3520C 161.842 833 3550B

2,4-Diiiitrotoluene 2.466 10 3520C 59.837 333 3550B

2,6-Dinitrotoluene 1.668 10 3520C 73.967 333 3550B

2-Chloronaphthalene 0.872 10 3520C 132.977 333 3550B

2-Clilorophenol 2.233 10 3520C 121.428 333 3550B

2-Methylnaphthalene 1.029 10 3520C 144.292 333 3550B

2-Methylphenol 1.532 10 3520C 137.787 333 3550B

2-Nitroaniline 3.111 25 3520C 88.847 833 3550B

2-Nitrophenol 2.993 10 3520C 150.271 333 3550B

3,3'-E)ichlorobenzidme 4.377 10 3520C 73.435 333 3550B

3-Nitroaniline 1.623 25 3520C 87.14 833 3550B

4,6-D initro-2-methy Iphenol ,  3 167 25 3520C 112.643 833 3550B

4-Bromophenyl-phenylether 0.56 10 3520C 77.61 333 3550B

4-Chloro-3-methylphenol 3 089 10 3520C 109.622 333 3550B

4-Chloroanilme 2916 25 3520C 120.212 833 3550B

4-Chlorophenyl-phenylether 1 991 10 3520C 81.95 333 3550B

4-Methylphenol 2 155 10 3520C 139.378 333 3550B

4-Nitroaniline 3 58 25 3520C 70.059 833 3550B

4-Nitrophenol 6 029 25 3520C 152.103 333 3550B

Acenaphthene 1 036 10 3520C 103.674 333 3550B

Acenaphthylene 0.766 10 3520C 102.831 333 3550B

Anthracene 1.049 10 3520C 66.877 333 3550B

Benzo(a)anthracene 1 044 10 3520C 68.647 333 3550B

Benzo(a)pyrene 1.27 10 3520C 36.995 333 3550B
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TABLE 3

METHOD DETECTION LIMITS AND REPORTING LIMITS FOR SEMIVOLATILE ORGANIC COMPOUNDS

BY METHOD 8270C

QUALITY ASSURANCE PROJECT PLAN

OU 2 NON-TIME-CRITICAL REMOVAL ACTION

STRATFORD ARMY ENGINE PLANT

STRATFORD, CONNECTICUT

Water Soil

MDL RL Preparation MDL RL Preparation

Analyte (ug/L) (ug/L) Method (ug/kg) (ug/kg) Method

bis(2-chloroethyl)ether 2.605 10 3520C 136.505 333 3550B

bis(2-Chloroisopropyl)ether 4.819 10 3520C 149.323 333 3550B

bis(2-Ethylhexyl)phthalate 1.455 10 3520C 85.489 333 3550B

Butylbenzylphthalate 1.677 10 3520C 75.705 333 3550B

Carbazole 0.872 10 3520C 78.452 333 3550B

Chrysene 1.462 10 3520C 90.07 333 3550B

Di-n-butylphthalate 2.303 10 3520C 79.743 333 3550B

Di-n-octylphthalate 0.892 10 3520C 50.025 333 3550B

Dibenzo(a,h)anthracene 1.364 10 3520C 31.549 333 3550B

Dibenzofuran 0.92 10 3520C 103.602 333 3550B

Diethylphthalate 0.977 10 3520C 54.46 333 3550B

Dimethylphthalate 1.073 10 3520C 59.903 333. 3550B

Fluoranthene 1.17 10 3520C 77.37 333 3550B

Fluorene '  2.361 10 3520C 73.989 333 3550B

Hexachlorobenzene 1.232 10 3520C 90.525 333 3550B

Hexachlorobutadiene 0.843 10 ^^35200 140.363 333 3550B

Hexachlorocyclopentadiene 8.883 25 3520C 177.669 667 3550B

Hexachloroethane 1.954 10 3520C 126.089 333 3550B

Indeno( 1,2,3-cd)pyrene 1.167 10 3520C 41.533 333 3550B

Isophorone 1.477 10 3520C 127.352 333 3550B

N-N itroso-di-n-propy lamine 1.34 10 3520C 141.235 333 3550B

N-Nitrosodiphenylamine 1.587 10 3520C 71.943 333 3550B

Naphthalene 1.298 , 10 3520C 135.05 333 ^  3550B

Nitrobenzene 1.385 10 3520C 133.597 333 3550B

Pentachlorophenol 2.944 25 3520C 80.464 833 3550B

Phenanthrene 0 659 10 3520C 66 497 333 , 3550B

Phenol 2.428 10 3520C 159.664 333 3550B

Pyrene 0.391 10 3520C 90.125 333 3550B

NOTES;

MDL - Method Detection Limit

RL - Reporting Limit

ug/L - micrograms per liter

ug/kg - micrograms per kilogram
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TABLE 3

METHOD DETECTION LIMITS AND REPORTING LIMITS FOR METALS ANALYSES

QUALITY ASSURANCE PROJECT PLAN

OU 2 NON-TIME-CRITICAL REMOVAL ACTION

STRATFORD ARMY ENGINE PLANT

STRATFORD, CONNECTICUT

I

I

Water Soil

MDL RL Preparation Analytical MDL RL Preparation Analytical

/ (ug/L) (ug/L) Method^ Method^ (ug/kg) (ug/kg) Method^ Method^
Analyte

Aluminum 25.549 200 301 OB 601 OB 6.237 20 3050B 601 OB

Antimony 39.757 100 3010B 601 OB 3.584 10 3050B 6010B

Arsenic 4.36 100 301 OB 601 OB 0.513 1 3050B 6010B ^

Arsenic^^^' 200 200 BR-0021 BR-0021 - - - -

Banum 1.409 10 3010B 601 OB 0.133 1 3050B 601 OB

Beryllium 0.119 10 3010B 601 OB 0.025 1 3050B 6010B

Boron 4.053 100 3010B 601 OB 0.647 10 3050B 601 OB

Cadmium , 2.058 10 3010B 601 OB 0.074 1 3050B 601 OB

Calcium 9.611 1000 3010B 601 OB 1.987 100 3050B 601 OB

Chromium 4.768 10 3010B 601 OB 0.6 1 3050B 601 OB

Chromium 0.003 0.01 7196 , 7196 - - -  ' -

Cobalt 6.636 20 301 OB 601 OB 0.613 ,2 301 OB 601 OB

Copper 6.473 20 3010B 601 OB 0.742 2 3010B 601 OB

Iron 4.961 200 3010B 601 OB 0.715 20 301 OB 601 OB

Lead 1.42 10 3010B 601 OB 0.264 1 3010B 601 OB

Magnesium 28.884 1000 3010B 601 OB 5.258 100 301 OB 601 OB

Manganese 0.639 10 3010B 601 OB 0.116 1 301 OB 601 OB

Nickel 3.934 50 3010B 601 OB 0.456 /  5 3010B 601 OB

Potassium 2965.013 5000 3010B 601 OB 193.79 500 3010B 601 OB

Selenium 4.2 10 3010B 601 OB 0.453 1 3010B 601 OB

Silver 4.692 20 3010B 601 OB 1.414 2 3010B 601 OB

Sodium 38.151 1000 3010B 601 OB 6.391 100 3010B 601 OB

Thallium 3.31 10 3010B 601 OB 0.466 1 3010B 601 OB

Vanadium 4.695 10 3010B .601OB 0.83 1 3010B 601 OB

Zinc 2.469 20 3010B 601 OB 0.263 2 3010B 601 OB

NOTES.

'Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846 Final Update III, June, 1996
BR - Brooks Rand laboratory method reference

MDL - Method Detection Limit

RL - Reporting Limit

ug/L - micrograms per liter

ug/kg - micrograms per kilogram
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TABLE 3

METHOD DETECTION LIMITS AND REPORTING LIMITS FOR WATER QUALITY PARAMETERS

QUALITY ASSURANCE PROJECT PLAN

OU 2 NON-TIME-CRITICAL REMOVAL ACTION

STRATFORD ARMY ENGINE PLANT

STRATFORD, CONNECTICUT

I

I

Water Soil

Parameter Method MDL RL Units MDL RL Units

Cyanide' 901 OB 1.818 10.00 mg/L
- - -

TRPrf 418.1 0.74 1.000 mg/L 5.593 20.0 mg/kg

Chloride^ 300.0 0.047 0.200 mg/L - - -

Phosphate^ 300.0 0.038 0.500 mg/L - - -

COD^ 410.1 4.012 1.000 mg/L - - -

BOU^ 405.1 2.000 2.000 mg/L - - -

Sulfate^ 300.0 0.084 0.200 mg/L
- - -

Nitrate^ 300.0 0.012 0.100 mg/L
- - -

Nitnte^ 300.0 0.017 0.200 mg/L - - -

Sulfide^ 376.1 0.114 1.000 mg/L
- - -

Ammonia^ 350.2 0.02 0.040 mg/L
- - -

Alkalmity as Bicarbonate^ 310.1 2.139 5.000 mg/L - - -

Methane^ 175 0.44 1.000 ug/L - - -

TOC 9060 0.75 5.000 mg/L

NOTES:

'Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846 Final Update III, June, 1996
^Methods for Chemical Analysis of Water and Waste, EPA-600/4-79-020, March 1983

^Robert S. Kerr Laboratory Method Reference
MDL - method detection limit

RL - reporting limit

TRPH - total recoverable petroleum hydrocarbons

BOD - biochemical oxygen demand

TOG - total organic carbon

COD - chemical oxygen demand
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This Site Safety Plan is specifically prepared for:

Project Location: Stratford Army Engine Plant - Stratford. Connecticut

Project/Task Number: 47254/2001

Date: November 10.1998

Revision Date: June 25. 1999

ALL PERSONNEL PARTICIPATING IN THE FIELD MUST BE TRAINED IN THE GENERAL AND

SPECIFIC HAZARDS UNIQUE TO THE JOB AND, IF APPLICABLE, MEET RECOMMENDED
MEDICAL EXAMINATION REQUIREMENTS. ALL SITE PERSONNEL AND VISITORS SHALL
FOLLOW THE GUIDELINES, RULES, AND PROCEDURES CONTAINED IN THIS SAFETY

PLAN. THE PROJECT MANAGER OR SITE SAFETY OFFICER MAY IMPOSE ANY OTHER

PROCEDURES OR PROHBITIONS THAT THEY BELIEVE ARE NECESSARY FOR SAFE

OPERATIONS.
\

THIS PLAN IS PREPARED TO INFORM ALL FIELD PERSONNEL, INCLUDING HLA

CONTRACTORS AND HLA SUBCONTRACTORS, OF THE POTENTIAL HAZARDS ON THE

SITE. HOWEVER, EACH CONTRACTOR OR SUBCONTRACTOR MUST ASSUME DIRECT

RESPONSIBILITY FOR HIS OWN EMPLOYEES' HEALTH AND SAFETY.

TW)-110
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APPENDIX A

'  SITE SAFETY AND HEALTH PLAN

FOR THE NON-TIME CRITICAL REMOVAL ACTION FOR THE CHROMIUM AND VOC

GROUNDWATER (OU) 2 EE/CA
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SECTION 1

1.0. INTRODUCTION
1

A. SITE LOCATION: Stratford Armv Eneine Plant fSAEPI -Stratford. Connecticut

B. PLAN PREPARED: Rod Pendleton 11/10/98

Name Date

C. PLAN APPROVED: Nelson Walter 11/10/98

Technical Manager Date

Cindv Sundauist 11/10/98

/

DHSO Date

D. PLAN REVISED: Gina Rustad 06/25/99

Name Date

E. REVISION APPROVED: Nelson Walter 06/25/99

Technical Manager Date

Cindv Sundquist 06/25/99

I

I

F.

DHSO Date

THE POSSIBLE HAZARDS ON THIS JOB ARE EXPECTED TO BE:

Dust generated during dnllmg of concrete floor may contain chromium contamination.

Chromium (III and VI) contamination in sampled soil and groundwater.

VOC contamination in sampled soil groundwater, and soil gas.

G. REQUIRED PERSONAL PROTECTIVE ITEMS AND EQUIPMENT FOR THIS PROJECT:

Level C dermal and respiratory protection during concrete drilling inside the Chromium Plating Facility,
and Modified Level D protection during soil, groundwater, and soil gas sampling. Air monitonng
equipment (PID) during soil, groundwater. and soil gas sampling.

H. Only personnel that are current in their HAZWOPER (29CFR 1910.120) training, enrolled in HLA's
Medical Monitoring Program, and are medically authorized to work on hazardous waste projects will be
allowed within the Chromium Plating Facility.
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SECTION 2

I

2.0 PERSONS RESPONSIBLE AND INVOLVED

A. TECHNICAL MANAGER - Nelson Walter. P.E.

Health and Safety Responsibilities: Follow health and safety practices when on site and ensure

all potential personnel are aware of and understand the provisions of the health and safety plan.

B. SUE SUPERVISOR - D. Roderick Pendleton

Health and Safety Responsibilities: Follow health and safety practices and safe work practices

when on-site. Perform frequent inspections for safe work practices and conditions. Take appropriate

action to

maintain safe work environment.

C. SUE SAFETY OFFICER - AnnHewes

Health and Safety Responsibilities: Follow health and safety practices when on-site and inspect for

compliance with health and safety practices and safe work conditions during on-site activities.

Take appropnate action when necessary to maintain a safe work environment.

D. OTHERS - Wolfgang Cahcchio, Amy E. Bates, Stephen Mitchell Gina Rustad, Patrick Craine, Tom

Longlev, Brad LaForest

Health and Safety Responsibilities: Follow health and safety safe work practices when on-site and

report observed unsafe work conditions and practices..

E. SUBCONTRACTORS - Clean Harbors Environmental Services (for dust decontamination and

investigation-derived waste disposal): Stratigraphies, Inc. (for cone penetrometer investigation):

drilling subcontractor and geoprobe subcontractor (to be determined)

Health and Safety Responsibilities: Follow health and safety safe work practices when on-site and

and report observed unsafe work conditions and practices.
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SECTION 3

I

I  I

]  \

3.0 FACILITY BACKGROUND

A. FACILITY BACKGROUND AND DESCRffTION: The SAEP facility began operations in

1929. manufacturing seaplanes. The facility continued to develop and manufacture aviation

equipment and engines until 1995. The site consists of 124 acres and 77 buildings.

B. SITE HISTORY (USE OF SITE, ORIGIN OF CONTAMINATION): A portion of the SAEP.

located in the southeast comer of Building B-2. was used as an electroplating shop. Chromium,

nickel, and copper plating activities were conducted in this area. The remaining buildings were

used to support manufacturing operations, including waste storage and handling.

C. HAZARDOUS INCIDENCE HISTORY (HISTORY OF INJURIES, EXPOSURE, CHEMICAL SPILLS,
COMPLAINTS, ETC.):

Unknown.

D. PURPOSE OF ACTIVITY/OBJECTIVE OF HLA's WORK (CHARACTERIZATION, REMEDIAL
ACTIONS, EXCAVATION, TRENCHING; INCLUDE LOCATION WITH RESPECT TO AREAS OF

KNOWN OR SUSPECTED CONTAMINATION):
I

Further charactenzation of subsurface soil, groundwater. and soil gas in order to evaluate

implementation of potential removal actions. Site activities will include drilling, cone penetrometer
exploration, gephvsics. bench-scale testing, survey, and soil gas samples.

E. SITE STATUS (ACTIVE, INACTIVE, UNKNOWN): Inactive

F. SURROUNDINGS (LOCATION WITH RESPECT TO CITY, ROADS, RESIDENCES, BUSINESSES,
NATURAL FEATURES, GRADIENTS, TANKS, ETC.):

The surrounding area is light industrial use. The site is bounded on the east by the Housatomc

River, on the south and north by paved parking and open areas, and on the west by Main Street

and the Sikorsky Memorial Airport.

G. SITE MAP (ATTACHED MAP AT END OE THIS PLAN SHOWING SALIENT FEATURES,
INCLUDING LOCATION OF HLA'S WORK AND LOCATION OF CONTAMINATED AREAS) (SEE
PLATE 1).

H. CLIMATE

AVERAGE WIND SPEED AND DIRECTION: N/A

July October January Apnl
MEAN HIGH TEMPERATURE 86 64 32 60

MEAN LOW TEMPERATURE 70 45 28 42
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SECTION 4

4.0 IDENTIFIED CHEMICAL CONTAMINANTS

A. IDENTfflED CHEMICAL CONTAMINANTS KNOWN TO BE PRESENT

List chemical contaminants that have been identified, their concentration, and the environmental media in
which they are present. Hazardous property information for selected chemicals appears m the appendix.
Review this information for all chemicals listed below. If chemicals are not listed in the appendix, you
must enter the hazardous property information in the appendix in the spaces provided.

Chemical Environmental

Media (Enter Code)

Measured Concentration

Minimum Maximum

Hexavalent

chromium

Indoor surfaces 0.1 mg/m^ 176 mg/m^

Total chromium Indoor surfaces 0.275 mg/m^ 5,720 mg/m^

Hexavalent

chromium

So 0.534 mg/kg 640 mg/kg

Total chromium So 3.43 mg/kg 2,460 mg/kg

Cyanide So 0.416 mg/kg 230 mg/kg

Nickel So 5.2 mg/kg 223 mg/kg

Lead So 6.1 mg/kg 19,7000 mg/kg

Hexavalent

chromium

GW O.lmg/L 950 mg/L

Total chromium GW O.OOlmg/L 950 mg/L

TCE GW 1 pg/L 830,000 pg/L

PCE GW 1 pg/L 1,900 pg/L

1,1-DCA GW 1 pg/L 15,000 pg/L

1,1-DCE GW Ipg/L 8,900 pg/L

1.2-DCE GW 1 pg/L 29,000 pg/L

1,1.1-TCA GW Ipg/L 280,000 pg/L

Vinyl Chloride GW 1 pg/L 2,600 pg/L

t-1.2-DCE GW 5 pg/L 1,000 pg/L

c-l,2-DCE GW 1.3 pg/L 5,500 pg/L
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SECTION 4

B. SUSPECTED CHEMICAL CONTAMINANTS ONSITE

List chemical contaminants that are suspected to be present.

Chemical Environmental Media

Chromium (III) and (VI) So, GW, indoor building surfaces

VOCs So,GW

Code for environmental media:

SI Sludge
GW Groundwater

SW Surface water

LW Liquid waste
So Soil

A Air

Other - Specify

r

C. CHEMICAL CONTAMINANTS CHARACTERIZATION

Has the site been adequately charactenzed to the best of your knowledge?

Yes X No

If yes, list applicable references or previous reports/studies.

Draft Data Package, HLA 1999.
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SECTION 5

5.0 GENERAL WORK PRACTICES

No one will be peitnitted to engage in work operations alone.

Smoking, eating, drinking, chewing gum or tobacco will not be permitted within the work zones.

Personnel should keep track of weather conditions and wind direction to the extent they could affect
potential exposure.

Personnel should be alert to any abnormal behavior on the part of other workers that might indicate
distress, disorientation, or other ill effects.

Personnel should never ignore symptoms which could indicate potential exposure to chemical
contaminants. These should be immediately reported to their supervisor or the Site Safety Officer.

Others (specific to tasks, i.e., trenching safety, drill rig safety, site entry, etc.)
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SECTION 6

I
6.0 SITE CONTROLAVORK ZONES

A. DESCRIBE LOCATION OF EXCLUSION ZONE, HOT LINE, CONTAMINATION REDUCTIOl^
ZONE, AND DECONTAMINATION AREA AND SUPPORT ZONE. SHOW LOCATIONS ON SITE

PLAN.

The attached site plan (Plate II identifies the proposed work zone (i.e.. exclusion zone and

decontamination area) and the support zone for the dust decontamination activities. The exclusion

zone, contamination reduction zone, and decontamination area will be located within the boundaries
/

of the chromium plating room. Access to this room will be limited during investigation and

decontamination/remediation activities. The support zone will be located outside of this area.

During site-wide soil, groundwater, and soil gas sampling conducted with a GeoProbe, a work zone ̂

(i.e., exclusion zone and decontamination area) and support zone will be established around the

vehicle using caution tape.
(

B. DEFINE THE SITE CONTROL/SECURITY MEASURES (I.E., FENCING, LOCKED GATES, KEYS,
SECURITY GUARDS, FLAGGING, ETC.

Access to the SAEP facility itself is limited by security guards located at the main entrance.

Access to the exclusion, contamination reduction, and decontamination zones will be restricted

using caution tape. There are limited access points to the chromium plating facility (i.e.. two

doors)./ Caution tape will prevent entry to work zones by unauthorized personnel.

C. DESCRIBE SAFETY PLAN LOCATIONS.

Copies of the safety plan will be located m the vehicle used during completion of work and in

Room 15 of Building B-1 (i.e.. HLA'son-site field office)
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SECTION 7

(

7.0 SITE RESOURCES

SITE RESOURCES LOCATIONS
1

Toilet facilities: In Buildings B-1 and B-12, outside of work zone_

Drinking water supply: In Buildings B-1 and B-12, outside of work zone

Telephone: In Buildings B-1 and B-12, outside of work zone and cellular phone in support zone
j

Radio: Contact with security via on-site radios

Other: N/A

NE = NOT EXPECTED

Task 1 = Chromium Plating Facility dust decontamination Task 6 = Cone penetrometer sampling
Task 2 = Concrete drilling inside Chromium Plating Facility Task 7 = Soil gas sampling
Task 3 = Subsurface soil sampling Task 8 = Monitoring well installation
Task 4 = Groundwater sampling (using GeoProbe) Task 9 = Aquifer testing
Task 5 = Groundwater sampling (conventional) Task 10 = Geophysical survey
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SECTION 8

8.0 HAZARD ANALYSES
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SECTION 9

I•

9.0 HAZARD MITIGATION

Identify procedures to mitigate all hazards listed in Section VUI by placing the task number next to the
appropriate mitigating measure. Listing of standard procedures is not inclusive. A specific procedure
must be entered to mitigate each hazard identified in Section VUI.

Activity
List Number A. Mechanical Hazards

NE Do not stand near baclchoe buckets and earthmoving equipment.
1.2.3.4.5.6.7.8.9.10.11 Venfy that all equipment is in good condition.
1  Do not stand or walk under elevated loads or ladders.
NE Do not stand near unguarded excavation and trenches.
NE Do not enter excavation or trenches over 5 feet deep that are not

properly guarded, shored, or sloped.
NE Consult DHSO if other mechanical hazards exist.

B. Electrical Hazards

2.3.6.7.8.9.11 Locate and mark buried utilities before drilling.
2.3.6.7.8.9.11 Utilities located by; SAEP personnel during construction and located

on site plans.
NE Maintain at least 10-foot clearance from overhead power lines.
NE Contact utility company for minimum clearance from high voltage

power lines.
NE If unavoidably close to buried or overhead power lines, have power

turned off, with circuit breaker locked and tagged.
1.2.5.7.11 Properly ground all electrical equipment.
1.2.5.7.11 Avoid standing in water when operating electrical equipment.
NE If equipment must be connected by splicing wires, make sure all

connections are properly taped.
1.2.3.4.5.6.7.8.9.10.11 Be familiar with specific operating instructions for each piece of

equipment.

C. Chemical Hazards

1.2.3.4.5.6.7.8.9.10.11 Use personal protective equipment indicated m Section XI.
1.2.3.4.5.6.7.8.9.10.11 Conduct direct reading air monitoring to evaluate respiratory and

explosion hazards (list instrument, action level, monitoring location,
and action to be taken in Section X).

NE Consult DHSO for personal air monitoring.

NE = NOT EXPECTED

Task] = Chromium Plating Facility dust decontamination Task 6 = Cone penetrometer sampling
Task 2 = Concrete drilling inside Chromium Plating Facility Task 7 = Soil gas sampling
Task 3 = Subsurface soil sampling Task 8 = Monitoring well installation
Task 4 = Groundwater sampling (using GeoProbe) Task 9 = Aquifer testing
Tasks = Groundwater sampling (conventional) Task 10 = Geophysical survey
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SECTION 9

D. Temperature Hazards i

1. Heat Stress

L2.3,4.5,6.7.8,9.10.11 When temperature exceeds 70°F, take frequent breaks in shaded
area. Unzip or remove coveralls during breaks. Have cool water or
electrolyte replenishment solution available. Drink small amounts
frequently to avoid dehydration. Count the pulse rate for 30 seconds j
as early as possible in the rest period. If the pulse rate exceeds
110 beats per minute at the beginning of the rest period, shorten the i
work cycle by one-third. i 5

2. Cold Stress

3.4.5.6.7.8.9.10.11 Wear multilayer cold weather outfits. The outer layer should be of ' ̂
wind resistant fabnc.

NE 0° to -30°F total work time is 4 hours. Alternate 1 hour in and ^
1 hour out of the low-temperature area. Below -30°F, consult ' ^
industrial hygienist.

NE Drink warm fluid. Provide warm shelter for resting. Use buddy |
system. Avoid heavy sweating.

E. Acoustical Hazards ^ ]
! J

1.2.3.4.5.6.7.8.9.10.11 , Use earplugs or earmuffs when noise level prevents conversation in
normal voice at distance of 3 feet. I ^
F. O7 Deficiencv - Confined Space Hazards

Confined spaces include trenches, pits, sumps, elevator shafts, tunnels, or any other area where ; |
circulation of fresh air is restncted or ability to readily escape from the area is restricted. Consult DHSO '
and Corporate Health and Safety Policy pnor to entenng confined space. _

NE Obtain permits for confined space entry J
NE Monitor O2 and organic vapors before entenng. If following values r J

are exceeded, do not enter: 1 I

O2 less than 19.5 percent or greater than 25%.
Total hydrocarbons greater than 5 ppm above background, if
all air contaminants have not been identified.

Concentrations of specific contaminants exceeding action
level in Section X if all air contaminants are identified.

NE ; Monitor O2 and organic vapors continuously while inside confined
space. If values cited in Item 1 are exceeded, evacuate immediately.
Record instrument readings.

G \Projects\ESPS\SAEP\Plating\Fld\Vork\HASP\Hasp_a [ ̂
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SECTION 9

NE At least one person must be on standby outside the confined space
who IS capable of pulling workers from confined space in an
emergency.

NE Use portable fans or blowers to introduce fresh air to confined
spaces whenever use of respirator is required.

NE Work involving the use of flame, arc, spark, or other source of
ignition is prohibited within a confined space.

G. Radiation Hazards

NE If radiation rrieter indicates 2 mR/hr or more, leave the area and

consult DHSO.

H. Biohazards

NE Poison oak, poison ivy.
NE i_ Infectious waste.
NE' Rabid animals.
6.7.8.9.10.11 Ticks, mosquitoes, and other insects (disease carriers or poisonous).
NE Biological or animal laboratories.

NE = NOT EXPECTED

Task 1 = Chromium Plating Facility dust decontamination Task 6 = Cone penetrometer sampling
Task 2 = Concrete drilling inside Chromium Plating Facility Task 7 = Soil gas sampling
Task 3 = Subsurface soil sampling Task 8 = Momtormg well installation
Task 4 = Groundwater sampling (using GeoProbe) Task 9 = Aquifer testing
Tasks = Groundwater sampling (conventional) Task 10 = Geophysical survey
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SECTION 10

10.0 AIR MONITORING

Air monitoring should be conducted with instruments selected to measure contaminants that employees
may be exposed to. Measurements should be taken within the breathing zones of workers. If action
levels are reached for a 1-minute reading, appropriate action must occur.

A. GASES AND VAPORS

I

Instrument

(and
Calibration

Frequency)

Calibration

Gas Standard

Frequency/
Duration of Air

Monitoring

Action Level

(a)(b) Above
Background
(Breathing
Zone)

Action

Photoionizatio

n Detector

(Daily)

Isobutylene Continuous Any detection
above

background

Introduce

engineenng controls
(i.e., blower fans)
(Level D). Monitor to
ensure effectiveness

Vinyl Chloride
0.5/a Draeger
tube

N/A Whenever PID

IS greater than
Background
and Periodic

> 0.5 ppm

Handheld CO

meter (Daily)
CO Continuous Any detection

above

background

Photoionizatio

n Detection

(Daily)

Isobutylene Continuous > 22 ppm

(

Don respirator
(Level C)

Photoionizatio

n Detector

(Daily)

Isobutylene Continuous > 296 ppm Upgrade to Level B

Viny] Chloride
0.5/a Draeger

tube

N/A Periodic > 0.5 ppm

Photoionizatio

n Detector

(Daily)

Isobutylene Continuous > 445 ppm Upgrade to Level A.
May also backoff and
allow situation to

stabilize; consult

with Project Manager
and DHSO.

(a) Action Levels for "known contaminants" should be based upon the contaminants
Permissible Exposure Level (PEL) or Threshold Limit Values (TLVs).
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SECTION 10

(b) Action levels for unknown contaminants are based upon the following;

HNu or OVA Measurements in Breathing Zone
Reading for 1 minute

Background
>0-5 ppm above backgroimd
5-500 ppm above background
500-1000 ppm above background

Comments:

Level D

Level C

Level B

Level A or backoff and allow situation

to stabilize; consult with Project
Manager and DHSO.

B. EXPLOSION HAZARD

Instrument & Date of

Calibration

Action Level

Above Background
(Ambient Air)

Frequency/Duration of
Air Monitoring Action

Combustible gas
indicator

Greater than 20% LEL Continuous Leave area

C. OXYGEN DEFICIENCY

Instrument & Date of

Calibration

Action Level

(Ambient Air)
Frequency/Duration of

Air Monitoring Action

O2 meter Less than 19.5% O2

More than 23% O2

Continuous Leave work area if

meter alarm sounds or

reading is low.

CO meter
Less than 25 ppm

Greater than 200 ppm
Continuous Leave work area if

meter alarm sensor

reading is high

I

D. OTHER INSTRUMENTS

Instrument &

Date of Calibration

Action Level

(Breathing Zone/
Ambient Air)

Duration/Frequency
of Air Monitoring Action

Draeger pump/tubes:

Vinyl Chloride 0.5/a 0.5 ppm Periodic Introduce
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SECTION 10

Instrument &

Date of Calibration

Action Level

(Breathing Zone/
Ambient Air)

Duration/Frequency
of Air Monitoring Action

engineering
controls or upgrade
to Level B.

Radiation monitor (

Heat stress meter

Noise meter

H2S meter

Respirable dust meter 0.5 mg/m^ Continuous (during
dust decontamination)

Upgrade to Level C

''i

pH analyzer

Others: Personal air sampling
for chromium'

0.5 mg/m^

L

Representative
(during dust
decontamination, if
necessary)

Confer with DSHO

In the event visible dust cannot be controlled with wet or other methods, personal air sampling
pumps with collection filters will be used to measure for chromium dust during subsequent
chromium analysis. )
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SECTION 11

11.0 REQUIRED PERSONAL PROTECTIVE AND RELATED SAFETY EQUIPMENT

Place the activity number from Section VHI next to each item of personal protective equipment
anticipated to be required for that task. All personal safety equipment must meet ANSI standards or
equivalent.

LEVEL:

Corrunents:

B 1.2 C 3.4.5.6.7.8.9.10.11 Modified D

Head

1.2.3.4.6.7 .8.9.10.11

Eve/Face

1.2.3.4.5.6.7.8.9.10.11

Hand

1.2.3.4.5.6.7.8.9.10.11

1.2.3.45.6.7.8.9.10.11

Hardhat

Safety Glasses
Faceshield

Chemical Goggles

Neoprene
Nitnle

PVC

Viton

Underglove-Nitrile
Other =

Body

1.2.3.4.5.6.7.8.9.10.11

Lung

1.2
3.4.5.6.7.8.9.10.11

Full Encapsulating Suit:
Two,Piece Rainsuit, Matenal =

One Piece Splash Suit, Material = _
' Hooded Tyvek Suit
Hooded Tyvek/Saranax Suit
Hooded Tyvek/Polyethylene Suit
Cloth Coveralls

High Visibility Vest
Other

SCBA (open circuit, pressure demand):

Full Face Respirator, cartridge = Particulate/N95 cartridges

Full Face Respirator, cartndge " MSA GMC or equivalent with

N95 pre-filter (only if Level C upgrade is requiredl
Supplied Air, Airline
Half Mask Respirator, cartridge =
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SECTION 11

ar

2.3.4.5.6.7.8.9.10.11

Foot

1.2.3.4.5.6.7.8.9.10.11

Other Safety Equipment

3.4 (when indoors')

Earplug, type =
Earmuff, type ■

Steel-toed Boots, type = ANSI Approved
Disposable Overboots, type =.

Ventilation blower/fan

Traffic cones

Blast alarm

Ground fault circuit interrupter
Lifeline harness

Radiation Dosimeter

Comments: Water spray bottles and/or other appropriate mist snrav equipment will be available
for dust suppression dunne Task 2 (concrete drilling inside Chromium Plating or vacuum with

HEPA filter Facility). A ventilation blower/fan will be used to circulate air through the work

area and prevent the accumulation of fumes from the gas-powered equipment (i.e.. GeoProbel
when workine indoors, if necessary.
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SECTION 12

12.0 DECONTAMINATION PROCEDURES

A. EQUIPMENT (SAJ^IPLING, CONSTRUCTION, ETC.) DECONTAMINATION (SOLVENTS
USED, EQUIPMENT USED, METHOD OF DISPOSAL). ATTACH SITE
DECONTAMINATION MAP AS NECESSARY.

Concrete coring equipment will be decontaminated using potable water and Liquinox.

following use. Sampling eaxiipment that comes in contact with the sample media will be
decontaminated with a solution of Liquinox and potable water, followed by a deionized water

rinse.

B. PERSONNEL DECONTAMINATION (SOLVENTS USED, METHOD OF SOLVENT

DISPOSAL; INCLUDE DECONTAMINATION METHOD OF PPE AND DISPOSAL OF PPE).
ATTACH DECONTAMINATION MAP AS NECESSARY.

PPE will be placed in 55-gallon DOT-approved drums and disposed off-site. Decontamination
water containing surfactants (i.e.. Liquinox") will be placed in 55-gallon DOT-approved drums

and disposed off-site. Solid and liquid wastes will be drummed separately. Purged groundwater
will be containerized in 55-gallon drums and pre-treated using a granular activated carbon unit
pnor to discharge to the sump at Building 63. where it will then be pumped to the to the

Chemical Waste Treatment Plant.

C. INVESTIGATION-DERIVED MATERIAL DISPOSAL

1. Drill cuttings/well water: Soil cuttings will be placed in 55-gallon DOT-

approved drums and disposed off-site tbv Clean Harbors'). Purged groundwater will be

containenzed in 55-gallon drums and pre-treated using a granular activated carbon unit

pnor to discharge to the sump at Building 63. where it will then be pumped to the to the

Chemical Waste Treatment Plant.

2. Decontamination solutions: Decontamination water containing surfactants (i.e..

Liquinox) will be placed m 55-gallon DOT-approved drums and disposed off-site (bv

Clean Harbors).

3. Other: Chromium dust and related decontamination equipment and soil cuttings

will be containerized in 55-gallon drums and transported to an off-site facility.
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SECTION 13

13.0. DOCUMENTATION

HLA PERSONNEL TRAINING AND MEDICAL RECORDS ARE LOCATED AT HLA -

PORTLAND, MAINE. RECORDS WILL BE MAINTAINED ONSITE AS NECESSARY.

A. PROJECT PERSONNEL LIST AND SAFETY PLAN DISTRIBUTION RECORD

1. HLA Employees

All project staff must sign, indicating they have read and understand the Site Safety Plan.
A copy of this Site Safety Plan must be made available for their review and readily
available at the job site.

Employee Name/Job Title Date Distributed Signature

D. Roderick Pendleton

Gina L. Rustad

Wolfgang Calicchio

Amy E. Bates

Nelson Walter

Patnck Crame

Glenn Daukas

Tom Longley

Brad LaForest

Ann Hewes

2. Contractors. Subcontractors (

A copy of this safety plan shall be provided to contractors and subcontractors who may
be affected by activities covered under the scope of this Site Safety Plan. All contractors
and subcontractors must comply with applicable OSHA, EPA, and local government
rules and regulations.

Firm Name Contact Person Date Distributed

Clean Harbors Environmental

Services

John Mullen, 860-583-8917

Stratigraphies, Inc. Christine Strutysky, 630-790-4610

Drilling Subcontractors (TBD)

GeoProbe Subcontractor (TBD)

G \Projects\ESPS\SAEP\Plating\FldWork\HASP\Hasp_a Doc

13-1



SECTION 13

B. HEALTH AND SAFETY MEETING - ALL PERSONNEL PARTICIPATING IN THE

PROJECT MUST RECEIVE INITIAL HEALTH AND SAFETY ORIENTATION.

THEREAFTER, A BRIEF TAILGATE SAFETY MEETING IS REQUIRED AS DEEMED
NECESSARY BY THE SITE SAFETY (DAILY OR MORE OFTEN).

Date Topics Name of Attendee Firm Name
Employee
Initials

.

in

;  }

j  !

'.J
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SECTION 13

I
C. VISITOR - IT IS HLA's POLICY THAT VISITORS MUST FURNISH HIS/HER OWN

PERSONAL PROTECTIVE EQUIPMENT. ALL VISITORS ARE REQUIRED TO SIGN THE
VISITOR LOG AND COMPLY WITH THE SAFETY PLAN REQUIREMENTS. IF THE
VISITOR REPRESENTS A REGULATORY AGENCY CONCERNED WITH SITE HEALTH

AND SAFETY ISSUES, THE SITE SAFETY OFFICER SHALL ALSO IMMEDIATELY
NOTIFY DHSO.

VISITOR LOG

I

Name of Visitor Firm Name Date of Visit Signature

i
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SECTION 14

I
14.0. CONTINGENCY/EMERGENCY INFORMATION

A. REQUIRED EMERGENCY EQUIPMENT LOCATION

Safety shower/eyewash; In support zone.
First aid kit: In support zone.
Fire extinguisher: In support zone.

B. EMERGENCY TELEPHONE NUMBERS

Ambulance: ^ Call security (66531: thev will call 911

Police: Call security (66531: thev will call 911

Fire department: Call security (66531: thev will call 911
Hospital: Bridgeport Hospital QOSl 384-3000
Client contact: Security Headouaters (6652)
Poison Control Center: (8001 233-3360

CHEMTREC: (8001424-9300

Project Manager Office (2071828-3637 Home
DHSO Office (207) 828-3309 Home

C. * STANDARD PROCEDURES FOR REPORTING EMERGENCIES:

When calling for assistance in an emergency situation, the following information should be
provided: i

'  I

1. Name of person making call '
2. Telephone number at location of person making call
3. Name of person(s) exposed or injured
4. Nature of emergency
5. Actions already taken

Recipient of call should hang up first-not the caller.

D. EMERGENCY ROUTES: ATTACH MAP SHOWING ROUTE TO NEAREST HOSPITAL.

DESCRIBE NARRATIVELY THE ROUTE TO THE HOSPITAL. HAS HOSPITAL BEEN

CONTACTED TO DETERMINE IF THEY WILL HANDLE A CHEMICAL EXPOSURE?

Follow Main Street north about Va mile to W. Broad Street. Left on W. Broad Street about 'A

mile to Bamum Avenue. Left on Bamum about Vi mile to Mill Hill Avenue. Right on Mill Hill

Avenue to Bridgeport Hospital on left. Hospital has been contacted. See Plate 2.

E. CONTINGENCY PLANS AS APPROPRIATE: DESCRIBE CONTINGENCY PLANS FOR

EMERGENCIES SUCH AS: FIRES, EMERGENCY CARE, INJURY, PPE, OR OTHER

EQUIPMENT FAILURE. INCLUDE EMERGENCY SIGNALS AND EVACUATION

ROUTES. IF FORMAL CONTINGENCY PLAN DOCUMENT HAS BEEN PREPARED,

ATTACH A COPY.

In the event of a fire, personnel will exit the building through the nearest exterior exit to the West

Parking Lot. Personnel will have access to a golf cart for rapid transport to a telephone and the
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SECTION 14

main facility entrance. Since personnel will be working in several different buildings, and areas

of the facility, evacuation routes and gathenng points will be discussed at daily safety meetings.

1
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APPENDIX A

APPENDIX A

HAZARDOUS PROPERTY INFORMATION

This appendix contains hazardous property information for selected compounds. Place a check mark
next to each compound identified in Section IV, and review the hazardous property information for those
compounds. If you have identified compoimds in Section IV that are not listed in the appendix, you must
list the compounds and enter the appropriate information.

MSDSs will be provided in the Draft Final and Final SSHP.

I  V

\

j
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HAZARDOUS PROPERTY INFORMATION

I'heck

if

present Material

Water

Solubility^
Speeific

Gravity

Vapor

Density

Plash

Point °F

Vapor

Pressure®
LEL

DEL

LDjo
mg/kg

TLV/PEL

TWA® IDLH Level

Odor

Threshold or

Warning

Concentra

tion

Hazard^
Property

Dermal'^
Toxicity

Acute'
Exposure

Symptoms

VOLATII.F. 0R(;ANU PRIORITY POI.I.liTANTS

Acrolein 22':-o 0 8410 19 -15 214 mm 2.8%

31%

46 CO. 1 ppm,
A4, skin

2 ppm 0.1-16.6

(0.21-0.5)

BCED BJ ABDFGHIK

LMNOPQR

Acrylonitrilc 7 1% 0 8060 13 30 83 mm 3%

17%

82 2 ppm, A2,
skin

85 ppm 19-100 BCEGO DIG FGIKLMNO

R

Benzene 820 ppm 0 8705 2.8 12 75 mm 0.339%

7/1%

3800 0.5 ppm,
Al, skin

2,000 ppm 4.68 BCGO CIG BCDFHIKL

MNOQR

Bromomethane 0 1 g 1 732 3 3 none 1.88 atm 13.5%®
14.5%

5 ppmh 2,000 ppm no odor CD BCDEUKL

MNOQR

Bromodichioromethanc Insoluble 1 980
--

none n/a non

flam

916 none

established

none specified CGO BIMN

Bromoform 001 g 2.887
--

none 5 mm non

flam

1147 0.5 ppm,
A3, skin

n/a 530 CED BCDKLM

Carbon Tetrachioride 0.08% 1.5967 5.3 none 91 mm non

flam

2800 5 ppm, A2,
skin

300 ppm 21.4-200 CD JGH ABCFGHK

MO

Chlorobenzene 0.01 g 1.1058 3.9 84 8 .8 mm 1.3%

9.6%

2910 10 ppm, A3
skin

2,400 ppm 0.21-60 BCD CIF BCFIKLMN

OPQR

Chloroethane 0.6 g 0.8978 2.2 -58 1.36 atm 3.8%

15.4%

100 ppm,
A3, skin

20,000 ppm BCD BFHIKMNP

2-Chloroethylvinyt Ether Insoluble 1.0475 3.7 80 30 mm
-

250 none

established

none specified BCD NIM

Chloroform 0.8 g 1.4832 4.12 none 160 mm non

flam

800 10 ppm, A3 500 ppm 50-307

fatigue
(>4096)

CD BCDGIKLM

N

Chloromethane 0.74% 0.9159 1.8 32 50 atm 7.6%

19%

50 ppm, A4
skin

2,000 ppm 10-100

no odor

(500-1000)

BCD DHF ABCDEFGIJ

KLOQR
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HAZARDOUS PROPERTY INFORMATION

Check

if

present Material

Water

Solubility^
Specillc

Gra\ ity

Vapor

Density

Flash

Point °F

Vapor

Pressure^
EEL

UEL
^^50
mg/kg

TLV/PEL

TWA^ IDLH Level

Odor

Threshold or

Warning

Concentra

tion

HazarcP
Property

Dermal^
Toxicity

Acute^
Exposure

Symptoms

Dibromochioromethane Insoluble 2 451
-- - - -

848 none

established

none specified BCD BFHIMNPQ

X 1,1 -Dichioroelhane (I)CA) 0 1 g 1  1757 84 22 182 mm 6%

16%

725 100 ppm,
A4

3,000 ppm 5 ppm BCD AGHIMNO

X 1,2-Dichloroethane 0 8% 1 2554 34 '  55 87 mm 6 2%

16%

670 10 ppm, A4 50 ppm 6 ppm BCDG BCFGOLM

NQ

X 1,1-Dichloroethylene

(DCE)

2250 mg/1

@77ot
-

34 3 591 mm 7 3%

16 0%

200 5 ppm, A4 None 1

specified
BCD BIMN

X Trans-1,2-

Dichloroethylene
Slightly
soluble

1 2565 36 400 mm 9 7%

12 8%

200 ppm 1,000 ppm .0043 mg/1 BCD ABFILOQ

i

1,2 Dichloropropene 0 26% 1 583 3 9 60 40 mm 3 4%

14 5%

1900 75 ppm, A4 400 ppm 50 BCD ABGHIKMN 1
0  1

Cis-1,3-

Dichloropropene
Insoluble 1 2 3 8 83 28 mm 5%

14 5%

1 ppm, A3
skin

None

specified
BCD ABGIKLMN ^

P  1

Trans-l ,3-

Dichloropropane
Insoluble 1 2 3 8 83 28 mm 5%

14 5%

1 ppm, A3
skin

none specified BCD ABGIKLMN |
P  :

Ethylbenzene 0015 g 0 867 3 7 59 7 1 mm 1 0%

6 7%

3500 100 ppm 2,000 ppm BCD CIF ABFHIKLM

NPQR

Methylene Chloride Slightly
soluble

1 335 29 none 350 mm 12%*=
unavail

able

167 25 ppm, A3
skin

5,000 ppm 25-320

(200)
CED CIF BCIKLMNP j

R

1,1,2,2-

Tetrachloroethane

0 19% 1 5953 5 8 none 5 mm non

flam

1 ppmh, A3,
skin

150 ppm 3-5 CD

i

ABCFHIKL

MNOQ

X Tetrac h 1 oroe th y 1 en e 0 15 g/ml 1 6227 5 8 none 15 8 mm non

flam

8850 25 ppmh,
A3

500 ppm 4 68%-50

(160-690)
CD ACFHIKLM

NP

X 1,1,1 -Tnchloroethane

(TCA)

07g 1 3390 46 none 100 mm 8 0%^

10 5%

10300 350 ppm
A4

1,000 ppm 20-400

(500-1000)
BCED

-

ABEFHIKL |
NOP 1
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HAZARDOUS PROPERTY INFORMATION

Check

if

present Material

Water

Solubility^
Specific

Gravity

Vapor

Density

Flash

Point °F

Vapor

Pressure^
LEL

UEL

LDjo
mg/kg

TLV/PEL

TWA^ IDLH Level

Odor

Threshold or

Warning

Concentra

tion

Hazard^
Property

Dermal^
Toxicity

!

Acute^
Exposure

Symptoms

1,1,2-Trichloioethane 0 45 1 4397 4 6 none 19 mm 6%^

15 5%

1140 10 ppm, A3 500 ppm -0- C DEFGHIKM !
NOPQ

X Tnchloroethyiene ( ICE) 0 1% 1 4642 45 90"^ 58 mm 12 5%

90%

4920 50 ppmh 1,000 ppm 21 4-400 BC BFKLNOPQ

1 richloronuoromethane 0 1 1 g 1 494
-

none 0 91 atm non

flam

ClOOO ppm,
A4

2,000 ppm 135-209 CD BFHKLQ

X Toluene 0 05 g 0 866 3 2 40 22 mm 1 3%

7 1%

5000 50 ppm, A4

skin

500 ppm 0 17-40

fatigue
(300-400)

BC BHE DEFHIKLM

NOPQ

X Vinyl Chloride negligible 0 9100 2 24 -108 3 31 atm 3 6%

33%

500 1 ppm, A1
\

none specified 260 BCEG DJG ABFHIKLM i
N  1

METALS i

Arsenic b 5 727 n/a none n/a f 0 01 mg/m^
A1

None

specified
CEG CJG ACDGJMO

QR

Beryllium b 1 85 n/a none n/a f 002 mg/m3,
A1

4 mg/m3 C IJMNR

Cadmium b 8 642 n/a none n/a f 225 002 mg/m3

A1
9 mg/m^ C ABGHIKLM

NQR

X Chromium b 7 20 n/a none n/a f 0.5 mg/ m^'
A1

25 mg/m3 Not

Applicable
C FMNQ

Copper b 8 92 n/a none n/a f 0 1 mg/m^ 100 mg/3 C FGIJMOQR

X Lead b 11 3437 n/a none n/a f 05 mg/m^»
A3

100 mg/m3 Not

Applicable
C ACDFGKOQ

R

Mercury b 13 5939 70 none 0.0012 mm f 0.025

mg/m^' ̂ 4,
skin

10 mg/m^ C AGLMNQ
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HAZARDOUS PROPERTY INFORMATION

Check

if

present Material

Water

Solubility^
Specific

(iiavity

Vapor

Density

Flash

Point °F

Vapor

Pressure^
LEL

UEL
LD50
mg/kg

TLV/PEL

TWA^ IDLH Level

Odor

Threshold or

Warning

Concentra

tion

Hazard^
Property

Dermal'^
Toxicity

Acute^
Exposure

Symptoms

X Nickel b 8 9 n/a none n/a f 0 1 mg/m^'
skin

10 mg/m3 C DGHLMNQ

Sliver b 10 5 n/a none n/a f 0 Olmg/m^ 10 mg/m3 C IN

Thallium b I I 85 n/a none n/a f 0 Img/m^'
skin

15''mg/m3 C BG ABGLNOQ

Zinc b 7 14 n/a none n/a f 5 mg/m3 500 mg/m3 C DF

MISCELLANEOUS

Asbestos Insoluble 2 5 n/a none n/a non

flam -

0 1 fibers/cc,

A1

None

specified
CO MN

X Cyanides 58-72% n/a none n/a non

flam
C5 mg/m^'
skin

25 mg/m3 Not

Applicable
CE FKLMPQ

PCB (generic) slightly
-

n/a none n/a non

flam
0 5 mg/m^'
A3

5 mg/m3 CO CHLPQ

Phenol 8 4% 1 0576 3 2 175 0 36 mm 1 8%

8 6%

414 5 ppm, A4
skin

250 ppm 0.47-5 (48) C ABCDGIKM

NOQR

Xylene 0 00003% 0 8642 3 7 84 9 mm 1  1%

7%

5000 100 ppm,
A4

900 ppm 0.5-200

(200)
BCD ABFHIKLM

NPQ

Acetone soluble 08 20 -4 400 mm 2 6%

12 8%

9750 500 ppm A4 2,000 ppm 100 BCD DI H

Chromic Acid soluble 1 67-2 82 n/a none n/a non

flam

0.05 mg/m3,
A1

15 mg/m3 ACEG GIH

Diesel Fuel insoluble 0 81-0 90
--

130
-

0 6-1 3

6-7 5

100 ppm none specified 0.08 BC ABC IN

Gasoline insoluble 0 72-0 76 34 -45 variable 1 4%

7.6%

300 ppm none specified 0 005-10

x0 25

CD AB IN

G \Projects\ESPS\SAEP\Platmg\FldWrk\HASP\Hasp-b doc

47235 2001

c



HAZARDOUS PROPERTY INFORMATION

Check

if

present Material

Water

Solubility^
Specific

Ciiav ity

Vapor

Density

Flash

Point T

Vapor

Pressure^
LEL

UEL
LD50
mg/kg

TLV/PEL

TWA^ IDLH Level

Odor

Threshold or

Warning

Concentra

tion

Hazard^
Property

Dermal^
Toxicity

Acute^
Exposure

Symptoms

Kerosene insoluble 0 83-1 0
--

100-165 5 0 7%

5 0%

100 ppm\ none specified 1 0 BCD AB IN

Notes

A1 = Confirmed Human Carcinogen
A2 = Suspected Human Carcinogen

A3 = Confirmed Animal Carcinogen with unknown relevance to humans
A4 - Not classifiable as a human carcinogen

Skin = Danger of Cutaneous Absorption
C - Ceiling limit - The concentration cannot be exceeded during any part of the working exposure
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APPENDIX A

I

I

I

;
'1

HAZARDOUS PROPERTY INFORMATION

EXPLANATIONS AND FOOTNOTES

Water solubility is expressed in different terms in different references. Many references use the term
"insoluble" for materials that will not readily mix with water, such as gasoline. However, most of these
materials are water soluble at the part per million or part per billion level. Gasoline, for example, is
insoluble in the gross sense, and will be found as a discrete layer on top of the groimdwater. But certain
gasoline constituents, such as benzene, toluene, and xylene will also be found in solution in the
groundwater at the part per million of part per billion level.

a. Water solubility expressed as 0.2 g means 0.2 grams per 100 grams water at 20°C.

b. Solubility of metals depends on the compound in which they are present.

c. Several chlorinated hydrocarbons exhibit no flash point in conventional sense, but will bum in
presence of high energy ignition source or will form explosive mixtures at temperatures above
200°F.

d. Practically non-flammable upder standard conditions.

e. Expressed as mm Hg under standard conditions.

f. Explosive concentrations of airborne dust can occur in confined areas.

g. Values for Threshold Limit Value-Time Weighted Average (TLV-TWA) are OSHA Permissible
Exposure Limits except where noted in h and i.

h. TLV-TWA adopted by the Amencan Conference of Govemmental Industrial Hygienists, which
is lower than the OSHA PEL. ^

1. TLV-TWA recommended by the national Institute for Occupational Safety and Health (NIOSH).
A TLV or PEL has not been adopted by ACGIH or OSHA.

j. A - corrosive

B  - flammable

C  - toxic

D  , - volatile
E  - reactive

F  - radioactive

G  - carcinogen
H  - infectious

k  Dermal Toxicity data is summarized in the following three categones:

Skin Penetration

A  - negligible penetration (solid-polar)
+  B - slight penetration (solid-nonpolar)
++ C - rnoderate penetration (liquid/solid-nonpolar)
+++ D - high penetration (gas/liquid-nonpolar)
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APPENDIX A

Systemic Potency

slight hazard - LD50 = 500-15,000 mg/kg
lethal dose for 70 kg man = 1 pint-1 quart

moderate hazard - LD50 = 50-500 mg/kg
lethal dose fior 70 kg man = 1 ounce-1 pint-

extreme hazard - LD50 = 10-50 mg/kg
lethal dose for 70 kg/man = drops to 20 ml

Local Potency

H  - slight - reddening of skin
I  - moderate - irritation/inflammation of skin

J  - extreme - tissue destruction/necrosis

Acute Exposure Symptoms

A  - abdominal pain
B  - central nervous system depression
C  - comatose

D  - convulsions

E  - confusion

F  - dizziness

G  - diarrhea

H  - drowsiness

I  - eye irritation
J  - fever

K  - headache

L  - nausea

M  - respiratory system imtation
N  - skin imtation

O  - tremors

P  - unconsciousness

Q  - vomiting
R  - weakness
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APPENDIX B

APPENDIX B - HAZARD ANALYSIS EXAMPLES

I
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Appendix B

Hazard Analysis Examples

Hazard Analyses

List all activities in the Job Activity Column and assign a number to each activity (example: 1. Drilling, Soil Sampling, and Well Installation)

Identify bow each category of hazard exists at each activity.

Activity

Number Job Task Mechanical Electrical Chemical Temperature Acoustical Radioactive

02 Deficiency-
Confined Space Biohazard

1 Drilling, Soil Sampling,
and Well Installation

Rig Equipment,

materials handling

Overhead/buried

power lines at two

locations

Potentially in soils
and groundwater

Heat stress Rig noise NE NE NE

2 Well Development Pumping

equipment

Generator Potentially in soils
and groundwater

Heat stress Pumping
equipment

NE NE NE

3 Groundwater Sampling
from Monitoring Wells

NE, potentially
pumping

equipment

NE HeatTtress NE NE NE NE

i

4 Geophysical Survey Portable

equipment weight

& bulkiness

Portable

equipment

NE NE NE nuclear gauges NE Mosquitoes, snakes

5 Excavation of

Contaminated Soil,

Gasoline Station

Excavation

stability,
mechanical equip.

Utilities Same as 1, free and

dilute product
Heat stress Excavation

equipment

NE Excavatjon can be a
confined space

NE

6 Inspect Excavation of
Landfill (Domestic

Nonhazardous Waste)

Excavation

stability, shoring
stability

NE Same as 1, broad

range organic/
inorganic

Heat stress NE Pot. from hospital
and other wastes

Excavation can be a

confined space
Microbes, insects,

rodents, birds

Notes

A1 = Confirmed Human Carcinogen
A2 = Suspected Human Carcinogen
A3 = Confirmed Animal Carcinogen with unknown relevance to humans
A4 - Not classifiable as a human carcinogen
Sking = Danger of Cutaneous Absorption
C - Ceiling limit - The concentration cannot be exceeded during any part of the working exposure
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PLATE 2
LOCATION AND ROUTE TO NEAlUi.'.'l HOSPITAL
STRATFORD ARMY ENGINE PLAN F - CHROMIUM PLATING FACILITl'
STRATFORD. CONNECTICUT
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