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1.0 INTRODUCTION

This Supplemental Phase Il Scope of Work (SOW) details the scope, objectives, and procedures to
implement remedial investigation activities on behalf of Lockheed Martin Corporation (Lockheed
Martin) at the former General Electric (GE) disposal site located in the towns of Wilmington and North
Reading, Middlesex County, Massachusetts (site). This SOW was developed per 310 CMR 40.0834 and
has been prepared to meet the requirements of the Response Action Performance Standards (RAPS, 310
CMR 40.019).

11 PROJECT OBJECTIVES

The objectives of the activities outlined in this SOW are to:

e Further characterize soil, bedrock, and groundwater conditions and assess contaminant
concentrations in support of modifying the conceptual site model to support future risk

characterizations and a revised Phase 111 Remedial Action Plan (RAP).

e Collect data to support mass discharge calculations of chlorinated solvents in overburden and

bedrock groundwater along the down-gradient property boundary and in the off-site wetlands.

e Assess chlorinated solvent impacts in soil and groundwater in both overburden and bedrock
beneath Building 1 to determine the nature and extent of this area of concern, and its
relationship, if any, to impacts in the vicinity of the former Tank F as well as the former tank

farm area on site.

e Collect additional rounds of indoor air data to further assess the indoor air exposure pathway at
Building 1.

e Collect additional data to support the site-wide assessment of arsenic and 1,4-dioxane, and

monitored natural attenuation evaluation of chlorinated solvents in groundwater.

e Maintain the packer pressure within bedrock extraction well TRC-202R to prevent

communication between the overburden and bedrock groundwater.

e Meet the performance standards of the Massachusetts Contingency Plan (MCP).
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1.2 SCOPE OF WORK ORGANIZATION

This SOW has been prepared as a comprehensive document and includes the Sampling and Analysis
Plan (SAP), Quality Assurance Project Plan (QAPP), and Waste Management Plan (WMP) as outlined

below.

A Site-Specific Health and Safety Plan (HASP) has been prepared as a companion document separate
from this SOW to outline the procedures that will be undertaken to protect AECOM staff from potential
hazards that may exist as a result of the fieldwork performed at the site.

Details of the proposed activities are provided in the following sections:

e Section 2 provides a description of the site and surroundings, a summary of the geology and
hydrogeology, a summary of the site ownership and operational history, and a summary of the

regulatory and remedial response history previously performed at the site.

e Section 3 presents the SOW and description of the specific tasks that will be undertaken to gather

sufficient information to meet the project objectives through 2015.

e Section 4 is the SAP which provides the detailed methods and procedures for performing the

investigation activities.

e Section 5 is the QAPP which specifies the quality assurance (QA)/quality control (QC)
procedures that will be implemented during the fieldwork and for the laboratories that will
perform analyses of the samples collected during the investigation.

e Section 6 presents the WMP which outlines the procedures by which investigation-derived waste
(IDW) will be managed (stored, profiled, transported and disposed).

e Section 7 provides a list of the references cited in this SOW.

Appendices to the SOW include the following:

e Appendix A — Lockheed Martin Minimum Requirements for Intrusive Field Work
e Appendix B — Project Operation Plans (POPS)

e Appendices C through G — Subcontractor Standard Operating Procedures (SOPS)
e Appendix H— Example Field Records

e Appendix | — Waste Management Procedure and Forms
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2.0 SITE BACKGROUND

This section presents a description of the site and surrounding properties, information regarding site
ownership and operational history, and the regulatory history and results of the previous investigation

work at the former GE property.

2.1  SITE AND AREA DESCRIPTION

The property is located on a 13-acre parcel east of Fordham Road and north of Concord Street, within an
industrial park at 50 Fordham Road, in the towns of Wilmington and North Reading, in Middlesex
County, Massachusetts. The property is at 42° 33' 39.14"N latitude and 71° 8' 9.88"W longitude; the
Universal Transverse Mercator coordinates in meters are 324,654 E and 4,714,264 N in Zone 19T. The

property is identified as Map 91, Parcel 131A on the Wilmington, Massachusetts Assessor’s Maps.

The property is located in a mixed commercial, industrial, and residential area. The property is bounded
by wooded wetlands to the east and north, beyond which are residential properties. Fordham Road is
located along the western property boundary with commercial/industrial parcels further west and north
along Fordham Road. The former Converse, Inc. (Converse) property and other commercial/industrial

properties are located to the south along Concord Street. A site location map is provided as Figure 2-1.

The property contains a number of industrial buildings, paved parking areas, and an active sewage and
wastewater treatment plant. The buildings are identified as Building 1 and 1A, which are attached, and
Building 2. Ancillary structures still present include the Guard Shack, the former Pump House/Vault,
and the Treatment Building/Shed that houses the inactive groundwater treatment system. Building 3, the
Oil House (formerly referred to by GE as the Regulated Substances Storage Building — RSSB), the Tank
Farm, and the original Tank Farm area groundwater treatment building have been removed. The current

site plan is depicted in Figure 2-2.

The property is located within an Interim Wellhead Protection Area (IWPA) for the inactive North
Reading Stickney public water supply (PWS) well and a Zone Il WPA for nine emergency backup PWS
wells in Reading (Revay Well #1, Well #2, Well #3, B Line Well, Town Forest, Well # 82-20, Well #
66-8, Well #13, and Well #15). The Town of Reading has discontinued use of the Town Forest Wells
and dismantled the water treatment facility there but the wells are still listed as backup water supplies.
Wetlands and surface water bodies mapped by MassDEP are collocated in the eastern portion of the
property. No other sensitive receptors have been identified on the property.
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As provided in 310 CMR 40.0006 of the MCP, the term “site” refers to any place or area where oil or
hazardous material has come to be located. The “site” designation for MassDEP-required response
actions at the Former GE facility consists of a large portion of the 50 Fordham Road property and that
portion of the off-property wetlands area to the east where the groundwater plume has been delineated.

This formal delineation of the “site” boundary under the MCP is shown on Figure 2-2.

2.2 PROPERTY HISTORY

Prior to 1968, the 50 Fordham Road property was reportedly used for gravel mining. The property was
developed from 1968 through 1970. GE Aerospace Instruments Control Systems Department used the
facility (Buildings 1, 1A, 2, 3, the Oil House, and the Pump House) for manufacturing and supporting
research and development from the time of development through August 1989. A portion of Building 2
was subleased to Converse, a sports shoe manufacturer, from 1973 to 1986, and a portion of Building 1
was subleased to Hamilton Standard, a manufacturer of hydrogen generators, from 1983 to 1985. In
August 1989, GE’s operations at the facility were sold to Ametek, Inc.; however GE retained

environmental liability.

Martin Marietta acquired GE Aerospace on April 2, 1993, which was subsequently merged with
Lockheed Corporation to form Lockheed Martin on March 15, 1995 (MassDEP, 2000). Ametek
occupied the entire site until 1997 when General Scanning moved into Building 2. General Scanning
occupied Building 2 for 11 years and vacated Building 2 in 2008. In 2008, Ametek moved out of
Buildings 1 and 1A and into Building 2, which they still occupy today. Buildings 1 and 1A were vacant
from 2008 through May 2013.

The Wilmington Realty Trust (WRT), formerly the Barbo Realty Trust (BRT), is the current owner of
the property and has been since the property was developed in the late 1960s. The Town of Wilmington
Assessor’s property card shows the owner of record as Rosemarie Stanieich. WRT has leased portions of
Building 1 to a tenant, Got Books, who has occupied approximately 95% of the first floor and
approximately 20% of the second floor of Building 1 since around June 1, 2013. The majority of the
second floor of Building 1 and all of Building 1A remain vacant while WRT considers additional
prospective tenants.

2-2
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2.3 FORMER SITE OPERATIONS

The following information was obtained primarily from the Public Involvement Plan (PIP) generated by
the MassDEP dated November 17, 2000, as confirmed and augmented with details obtained from copies

of other historical reports and site plans (MassDEP 2000).

Two aboveground storage tanks (ASTs A and B) were located within the former Oil House. Both tanks
were 5,000-gallon capacity; Tank A reportedly contained jet fuel, and Tank B reportedly contained
waste oil (TRC, 2001a).

Tank C is described as a small concrete pit located in the former Pump House, also referred to as the
Vault, and reportedly received waste through concrete chase troughs from Buildings 1 and 3 prior to
transfer to the waste oil tank (Tank B) in the Oil House. This Pump House, or Vault, is still present on
site today.

From 1969 through June 1987, four underground storage tanks (USTs) (Tanks D, G, H, and 1), referred
to as the Tank Farm, were located between Buildings 1 and 3 (Figure 2-2). These tanks were located in

an area of shallow bedrock such that some of the bedrock had to be removed to install the tanks.

e Tank D was a 10,000-gallon “waste fuel” UST that received waste fuel and oil, thinners, and

solvents from the facility.

e Tank G was a 10,000-gallon UST that stored jet fuel and oil (Stoddard Fuel or Stoddard
Solvent).

e Tank Hwas a 1,000 gallon UST and contained JP-4 jet fuel.

e Tank I was a 500-gallon methanol storage tank.

According to GE personnel, Tank D did not receive any waste fluids after 1979, although it was
available as a contingency, to accept liquid if any overflow occurred from ASTs A and B in the Oil
House. Tanks G and H were drained of their contents in 1979 and were reportedly never used again.

Tanks D, G, H, and I were reportedly removed in June 1987.

Liquid acid and caustic wastes from a former metal finishing room within Building 1 drained via floor
drains into Tank F, a 3,500-gallon UST, located outside the southwestern corner of Building 1. Tank F
replaced an older butyl rubber-lined open top steel tank, which was taken out of service in 1981 and
2-3
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removed from the property in June 1987. No identification number of this open top steel tank is
provided, and it appears to be described by multiple names (acid tank and inorganic waste) and varying
capacities (ranging 3,000 to 3,800 gallons). Tank F was reported to have been taken out of service before
the summer of 1988 and removed in February 1990.

In 2012, AECOM, under direction of the Responsible Party (RP), Lockheed Martin, reviewed a series of
historical GE site plans provided by the current property owner. This review uncovered a trichloroethene
(TCE) AST (estimated to be approximately 275 gallons in size) that was formerly present in the metals
finishing room as part of the GE operations (southwest corner of Building 1). No detailed information or

mention of this tank has been found in any historical site documents.

Chemical liquid wastes generated by Hamilton Standard’s “Direct Energy Conversion Operation”
discharged into a 5,000-gallon UST (Tank J) located east of Building 1A. This tank was reported to have
been taken out of service in 1981 and removed in 1987.

Chemical wastes from sinks in the Liquid Crystal Division Laboratory, Materials Destruction
Laboratory, and Liquid Crystal Division clean room flowed into Tank E, an underground butyl rubber-
lined, open-top steel tank. Tank E was installed in 1981 and was located east of Building 1A, below the
ground surface in a concrete secondary containment vault. Tank E was removed in December 1992.

Tank E reportedly replaced Tank J.

GE’s former sub-lessee, Converse, installed a 5,000-gallon gasoline UST (Tank K) east of Building 2
and a blow-down UST associated with the steam curing of rubber (Tank L) north of Building 2.
Converse removed both tanks in 1986 before vacating the property. Converse also reportedly generated
waste naphtha, methyl ethyl ketone, and rubber compounds, which were removed from the property and

properly disposed.

According to Environmental Database Reports (EDRs) obtained by CDM Smith in 2009, and by
AECOM in 2012, there are no USTs currently on site.

2.4 PHYSICAL SETTING

This section summarizes the physical setting of the site including topography, geology, and
hydrogeology. The geologic and hydrogeologic descriptions are based on soil borings and monitoring
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wells at and in the vicinity of the site, as well as published studies of the area and other investigations of
nearby sites (TRC, Sept. 2001b).

2.4.1 Topography

Local topography of the former GE property, at an approximate elevation of 80 feet above mean sea
level, gently rises to the west. South of the property, land surface rises gently to Concord Road.
Wetlands directly border the northern and eastern property boundaries, and naturally occur throughout
the surrounding region. A tributary to the Ipswich River also follows the northeastern property
boundary, running from a small unnamed pond approximately 750 feet to the northeast, to within 500

feet east of the property, then moving southeast to the river basin.
2.4.2 Geology
24.2.1 Overburden Geology

The surficial geology in the vicinity of the former GE property includes Pleistocene glacial deposits and
recent swamp deposits. The former GE property is situated in an upland terrain comprised primarily of
glacial till and ice contact deposits (Sammel, et al, 1964). Recent swamp deposits consisting of peat are

located in low-lying areas to the east-northeast of the property and to the south along the Ipswich River.

According to past geological studies (Sammel, et al., 1964, Kick, 1990), the Wilmington and North
Reading areas of Massachusetts are characterized by glacial deposits in buried valleys that represent the
pre-glacial Ipswich River and its tributaries. The main river channel is coincident with the current
Ipswich River, with a depth to bedrock of as much as 90 ft below ground surface (bgs) (elevation: -20
feet National Geodetic Vertical Datum 1929 [NGVD29]) directly south of the former GE property. A
northwest trending buried valley that appears to be a tributary of the pre-glacial Ipswich River is located
to the northeast of the former GE property (Sammel, et al., 1964). This buried tributary valley extends
along the axis of the wetland area approximately 1,500 feet east of the property, and is expected to
represent a preferential flow pathway for groundwater in the overburden aquifer east of the former GE

property.

Based on observations from on-site investigation activities during the 2001 TRC Groundwater
Investigation, the former GE property is underlain by fill, very fine to coarse sand and gravel, boulders,
glacial till and organic deposits (peat). The overburden deposits range in thickness from 3 feet (in the
2-5
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Drum Storage area), to over 45 feet in the eastern portion of the former GE property. The wetland area
east of the former GE property is also underlain by peat, stratified glacial deposits (fine sands and
gravel), and till. These deposits are approximately 70 feet in thickness in the central portion of the
wetland area (TRC, Sept. 2001b).

2.4.2.2 Bedrock Geology

The bedrock in the vicinity of the site is comprised of Ordovician and Silurian plutonic rocks of the
Nashoba Zone. This Zone is a fault-bounded block of steeply dipping, high-grade meta-sedimentary and
meta-volcanic rocks intruded by younger felsic plutonic rocks (Zen et al., 1983). It is generally accepted
that the porosity of these types of igneous rocks is very low (Pankow & Cherry, 1996). Furthermore,
given the nature of these igneous rocks, and the complex regional history of deformation, intrusions, and
faulting, any localized fractures and jointing in the rock will be highly variable. Evidence of high angle
joints/faults at various orientations have been observed from rock cores collected at the site, borehole

geophysical logging, and pumping test results.

According to the TRC 2001 Groundwater Data Report, bedrock at the site is more highly fractured in the
upper zones and becomes more competent with depth. Based on observations made during previous
drilling activities, and geophysical logging, the upper 10 to 20 feet of bedrock is more highly fractured
and water-bearing. Bedrock becomes more competent with depth, thereby reducing its capacity to

transmit water.
2.4.3 Hydrogeology

Groundwater at the property flows through the overburden, ranging in thickness from one to three feet at
the former Tank Farm area to 45 feet in the eastern portion of the property, and fractured bedrock. The

degree of interconnection between these units is discussed below.
24.3.1 Overburden Aquifer

Shallow overburden groundwater flows to the east. As the shallow groundwater flows into the wetlands,
it is influenced by groundwater from the north, resulting in a southeast groundwater flow pathway
through the wetlands. Water level measurements from the deep overburden groundwater indicate that
groundwater flows to the east, both on site and through the wetlands. At the eastern end of the off-site

wetland area, the groundwater flow direction has been observed to deflect to the south. This diversion in
2-6
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flow direction coincides with a bend in the axis of the buried valley described by Sammel, et al. (1964).
Therefore, it appears that groundwater flow in the overburden follows the axis of the buried valley at

some distance from the property.

Hydraulic conductivity tests of overburden deposits performed by GZA during 1989 Phase Il activities
indicated the following results: approximately 40 to 600 feet per day in the sand and gravel deposits,
approximately 2 to 120 feet per day in the sandy zones, and approximately 0.2 to 7 feet per day in the
silty sand zones (GZA, 1990).

24.3.2 Bedrock Aquifer

The majority of bedrock wells on and near the property are located within the upper 50 feet of the
bedrock aquifer. In general, groundwater has the potential to flow to the east toward and under the

wetlands area (see Long-Term Groundwater Monitoring Report, TRC, 2000).

Aquifer tests in bedrock performed by GZA during 1989 Phase Il activities indicated that the hydraulic
conductivity of the bedrock decreases with depth. The shallow fractured zones of bedrock yielded results
ranging from 0.01 to 50 feet per day. At depths of 5 to 20 feet into bedrock, test results indicated ranges
of 0 to 0.5 feet per day (GZA, 1990).

TRC conducted groundwater pumping tests in June 2001 in borehole TRC-202R to determine the
maximum sustainable yield, transmissivity, and hydraulic conductivity of targeted bedrock intervals
(TRC, 2001b). The most conductive zone, based on a sustainable flow rate of approximately 3 gallons

per minute (gpm) was the 95-115 ft bgs interval.

25 UTILITIES

Underground utility services including gas, electric, and water are present on site. Based on the Existing
Conditions Plan EX-2 prepared by RJ O’Connell & Associates (October 2008) for WRT, these services
are mainly present under the grassy area between Fordham Road and Buildings 1, 1A, and 2 with feeds
coming from Fordham Road. These utilities also run between Buildings 1A and 2 and along the south
and east sides of Building 1. Underground electrical service to the Treatment Shed and the EPL lights is

from the east side of Building 1.

On-site storm water and sanitary sewage are treated at the Sewage Treatment Plant and Wastewater

Treatment Plant located in the northern portion of the property. The associated outfalls for the treated
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storm water, Outfall 001 and Outfall 002, are located at the western boundary of the wetlands along the

tree line with the EPL. The treated sewage is discharged to leach fields adjacent to the treatment plant.

Telephone and fiber optic services to the property are underground on the west side of Buildings 1 and
1A along Fordham Road.

2.6 REGULATORY AND RESPONSE HISTORY

Contamination of the Stickney Well, a currently inactive public supply well for the town of North
Reading, was discovered in the late 1970s. Subsequent investigations of multiple surrounding properties,
including the GE property, began in the early 1980s. The property has been involved in remedial
investigations and cleanup since 1986. A timeline summary of the regulatory history of the site is
provided in Table 2-1.

On October 9, 1987, the MassDEP classified the former GE facility as a Priority Disposal Site, prior to
the adoption of the MCP in 1988. In 1994, the MassDEP classified the former GE facility as a Tier 1A
Transition Site and provided Permit No. 83052 to authorize comprehensive remedial response actions to

meet the requirements of the MCP.
2.6.1 Release Tracking Number (RTN) 3-0518

The property has had a history of manufacturing processes performed by a number of firms that have
contributed to releases of fuels, oils, solvents, and metals to the environment. RTN 3-0518 incorporates
four separate operating units (OU) as summarized in Table 2-2.Analytical data have shown that six
primary types of organic and inorganic compounds are associated with RTN 3-0518. These include
chlorinated volatile organic compounds (CVOCs); total petroleum hydrocarbons (TPH); benzene,
toluene, ethyl benzene and xylenes (BTEX) compounds; methyl tertiary butyl ether (MTBE); several
metals; and light non-aqueous phase liquid (LNAPL) identified as Stoddard fuel (solvent).

Areas within OU-3 have been resolved and closed under the MCP via a partial RAO (Class A-2)
submitted in December 2004. In accordance with the MassDEP Water Quality Certification (WQC), the
wetland area was required to undergo a five-year post-restoration monitoring program through the fall of
2009. The work was completed and a final status report was submitted to MassDEP in December 2009.
OU-4 has been resolved and closed under the MCP via a partial RAO (Class A-2) dated November 9,
2010. The remaining two areas, OU-1 and OU-2, make up RTN 3-0518. A detailed summary of the

2-8
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historical remedial response actions is provided in the ROS Status, ROS Termination, and Tier IA
Permit Extension Report (AECOM, March 2013).

2.6.2 Tier | Permit

On July 13, 1999, a Tier | Minor Permit Modification was submitted to MassDEP by TRC, on behalf of
Lockheed Martin, to document that Lockheed Martin, the current signatory to the Tier 1A Permit, had
entered into an outsource agreement with TRC for future environmental work at the Former GE Facility;
and that there was a change in Licensed Site Professional (LSP)-of-Record for the site. On August 5,
1999, a Tier | Permit Extension application was submitted to the MassDEP by TRC, again on behalf of
Lockheed Martin, in anticipation of a change in the party conducting response actions. On October 22,
1999, Lockheed Martin contractually assigned direct responsibility for the MCP actions to TRC. On
December 13, 1999, TRC submitted a Tier | Permit Transfer application to transfer the Waste Site
Cleanup Permit from Lockheed Martin to TRC. The Permit Extension and Permit Transfer applications

were approved simultaneously by MassDEP on December 28, 1999.

With an effective date of January 18, 2000, the Tier 1A permit was extended for four years. Due to the
need for additional bioremediation studies prior to installation of the proposed groundwater source
control remedy, a second extension to the Tier 1A permit was submitted in December 2003 and was
subsequently approved (the approval date is unknown) for two additional years. A Remedy Operation
Status (ROS) Opinion was filed on April 20, 2006, which effectively suspended Tier IA Permit

requirements.

While each of the four Operable Units have proceeded on separate MCP response action courses from
2000 to 2006, an ROS Report was submitted for the entirety of RTN 3-0518 in April 2006. Since that

time, semi-annual ROS Reports have been submitted to MassDEP.

Lockheed Martin has reclaimed MCP responsibility for the remaining response actions under OU-1 and
OU-2 through the submittal of a Tier 1 Major Permit Modification to MassDEP dated January 6, 2012.
On May 30, 2012, a Tier 1 Minor Permit Modification (BWSC 109) was filed to replace the CDM Smith
LSP-of-Record with AECOM’s LSP, Elissa Brown (LSP #5371). AECOM completed a subsequent Tier
1 Minor Permit Modification (BWSC 109) and uploaded it to MassDEP’s eDEP system on March 13,
2013 to replace Elissa Brown, with Daniel Folan, LSP #1736, as LSP-of-Record for the site.
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On February 28, 2013, AECOM completed and submitted to Lockheed Martin a comprehensive data
evaluation and trend analysis for the monitoring well network to determine the impact of the 2007 EZVI
injection and the subsequent 2008 groundwater pump and treatment system shutdown. Based upon this
evaluation, AECOM and Lockheed Martin determined that groundwater data trends did not indicate
significant reductions in contaminant concentrations on site and additional actions may be necessary to
achieve a permanent-solution. Accordingly, Lockheed Martin and AECOM determined on February 28,
2013, that the requirements to maintain ROS are no longer being met, and therefore submitted the
required ROS Termination Notice on March 27, 2013. Since additional response actions (exclusive of
preliminary response actions) cannot be conducted at the site in the absence of a Tier 1 permit, a Tier |
Permit Extension Application was also submitted on March 27, 2013. With the submittal of the ROS
Termination and the Tier IA Permit Extension application, the site has now returned to Phase Il/Phase 11
of the MCP. Semi-annual status reports will not be required while in these phases of the MCP.

2.7 PUBLIC INVOLVEMENT PLAN

The site is one of four MCP Tier 1A sites in the Fordham Road and Concord Street portion of the towns
of Wilmington and North Reading, Massachusetts. These four sites are part of a single PIP, prepared by
MassDEP on November 17, 2000. The three other sites include Roadway Express, MSM Industries, and
Sterling Supply. On February 22, 2011, TRC (the previous environmental consultant/LSP) notified the
Public Involvement mailing list participants that the PIP was no longer considered active. However, no
formal modification or termination notice was submitted to MassDEP regarding the PIP. Lockheed
Martin and its contractors intend to continue communications as site activities are developed and

implement public involvement activities in accordance with the 2000 PIP (see Section 3.3.3).
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3.0 SCOPE OF WORK

This section presents the SOW for the supplemental phase Il investigation activities to be conducted in
2013 through 2015. This section also includes a summary of the supplemental investigation activities
conducted in 2012 and to date in 2013. Decision-making processes are also presented in this section. The
specific methods and procedures to be used in the performance of this SOW are contained in Sections 4
and 5. This SOW has been reviewed by the LSP-of-Record (Daniel W. Folan, LSP# 1736) to ensure
compliance with the RAP Standards of the MCP 310 CMR 40.0191.

3.1 2012 ACTIVITIES COMPLETED

The following supplemental investigation activities were conducted in 2012 while under ROS status to
support a revised conceptual site model. The results of these activities were presented in the Remedy
Operation Status, ROS Termination, and Tier 1 Permit Extension, which documented site activities
through December 1, 2012, and was submitted to the MassDEP on March 27, 2013. Refer to Figure 2-2

Site Plan for monitoring well locations.

e On May 31, 2012, AECOM performed the ROS groundwater monitoring event at four
monitoring wells (EMW-10D, EMW-11D, and GZA-105D in the EPL, PS-1D in the wetland).
Samples were analyzed for total and dissolved arsenic via Method 6010, VOCs via Method
8260, and 1,4-dioxane via Method 8270SIM. Samples for VOC analyses were analyzed via both
passive diffusion bag (PDB) and low-flow purge and sample procedures for comparison at all
wells except PS-1D.

e On May 31, 2012, AECOM gauged four monitoring wells (CW-1, CW-2, PZ-2S, and TRC-101)
in the EPL for the presence of LNAPL. Sheen with no detectable LNAPL thickness was present
in well CW-2; no other evidence of LNAPL was noted.

e On August 23, 2012, AECOM collected one round of indoor air samples within Building 1 (IA-
2, IA-3, 1A-4, 1A-7, and IA-8 on the first floor, and 1A-9 and IA-10 on the second floor) and the
Guard Shack (IA-6). The samples were collected during the cooling season with the Building 1
air conditioning (AC) system off. The Guard Shack does not have electrical service, and
therefore, no AC. One ambient outdoor air sample was collected . Samples were analyzed for
VOCs via Method TO-15.

e On August 28, 2012, AECOM collected one round of indoor air samples within Building 1 (IA-
2, 1A-3, 1A-4, 1A-7, and 1A-8 on the first floor, and 1A-9 and IA-10 on the second floor),
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including one ambient outdoor air sample, during the cooling season with Building 1 AC system
on. Location IA-6 within the Guard Shack was not sampled. Samples were analyzed for VOCs
via Method TO-15.

On August 29, 2012, AECOM collected one round of sub-slab vapor samples within Building 1
(SG-1, -2, -3, -4, -5, -6, -7, -8, -9, -14, -15, -16, and -17), during the cooling season with Building
1 AC system on. Location SG-13 in the Guard Shack was not sampled. Samples were analyzed
for VOCs via Method TO-15.

In August 2012, AECOM advanced 19 soil borings (AE-4 through AE-22) via hollow-stem
auger and drive and wash drilling methods to evaluate the potential presence of LNAPL and
petroleum hydrocarbons in soil beneath the EPL down-gradient of the former Tank Farm.
Collected soil samples for analyses of VOCs via Method 8260, EPH/VPH via MassDEP
Method, and arsenic via Method 6010. Two monitoring wells were installed and developed (AE-
3 and AE-4) in the EPL.

On August 14 and 15, 2012, twelve temporary soil gas points (SG-18 through SG-29) were
advanced outside the southwest corner of Building 1 in the vicinity of the former Tank F location
and immediately south of the former location of the TCE tank within the southwest corner of
Building 1. Soil gas screening samples were collected over a 1-hr period from a depth of
approximately two feet above the groundwater table to screen soils to aid in the placement of
groundwater monitoring wells AE-1S/I and AE-2l. Samples were analyzed for VOCs via
Method TO-15.

In August 2012, AECOM advanced two soil borings (AE-1 and AE-2) via drive and wash
methods to evaluate soil and groundwater conditions in the former Tank F area adjacent to the
southwest corner of Building 1. Soil samples were collected for analyses of metals (arsenic,
beryllium, chromium, copper, lead, nickel, silver, zinc) via Method 6010, VOCs via Method
8260, cyanide via Method 9012, and for pH and Oxidation Reduction Potential (ORP). Three
monitoring wells (AE-1S, AE-11, and AE-2I) were installed and developed outside the southwest
corner of Building 1.

On September 24, 2012, AECOM collected groundwater samples from two monitoring wells in
the EPL and from five monitoring wells in the former Tank F area. Samples were analyzed for
VOCs via Method 8260, 1,4-dioxane via Method 8270SIM, petroleum hydrocarbons via
MassDEP EPH/VPH Method, total and dissolved arsenic via Method 6010, and quantitative
dehalococcoides (gDHC). In addition, the samples from the former Tank F area were also
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analyzed for additional metals (beryllium, chromium, copper, lead, nickel, silver, zinc) via
Method 6010, and cyanide via Method 9012.

On November 5 — 7, 2012, AECOM performed the ROS groundwater monitoring event at 15
monitoring wells (EMW-10D, EMW-11D, EMW-11R1, EMW-11R2, IP-1R2, GZA-105D, and
TRC-401RB in the EPL; AE-1S, AE-1l, AE-2]l, GZA-12, and GZA-101R in the former Tank F
area; AE-3 and AE-4 in the EPL; and PS-1D in the wetland). Samples were analyzed for VOCs
via Method 8260, 1,4-dioxane via Method 8270SIM, total and dissolved arsenic via Method
6010. Samples from select EPL and wetland wells were also analyzed for gDHC, and select
wells in the former Tank F area were also analyzed for cyanide via Method 9012. In addition,
select EPL and former Tank F area wells were analyzed for petroleum hydrocarbons via the
MassDEP EPH/VVPH Method.

On November 5, 2012, AECOM gauged six monitoring wells (pre-existing wells CW-1, CW-2,
PZ-2S, TRC-101, new wells AE-3 and AE-4) in the EPL for the presence of LNAPL. The only
evidence of LNAPL was 0.01 ft measured in well CW-2.

Between May 29 and November 5, 2012, AECOM checked and maintained the packer pressure
at 200 psi in monitoring well TRC-202R. Troubleshooting, leak testing, and replacement of
fittings was performed in both June and July 2012 to repair pressure leaks.

In May and June 2012, AECOM performed inspection and evaluation of the inactive
groundwater treatment system.

In December 2012, AECOM removed and sealed pre-existing sub-slab vapor points within
Building 1 (SG-1, -2, -3, -4, -5, -6, -7, -8, -9, -14, -15, -16, and -17). Removal of these points was
required due to cracking and degradation of the concrete beyond repair at a number of locations.
The original SG-13 location in the Guard Shack still exists on site as an intact and viable
sampling point. The former locations SG-10, SG-11, and SG-12 were destroyed when Building 3

was demolished in 2011.

2013 ACTIVITIES COMPLETED

The following supplemental investigation activities were conducted in 2013 while under ROS status to

support a revised conceptual site model. The results of these activities have not yet been presented to

MassDEP, and will be included in the Supplemental Phase Il Report in 2015.
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In February 2013, AECOM installed vapor pins SG-1R, -2R, -3R, -4R, -5R, -6R, -7R, -8R, -9R,
-14R, -15R, -16R, and -17R were installed as replacements for former sub-slab vapor point
locations within Building 1.

On February 27, 2013, AECOM collected one round of indoor air samples within Building 1
(1A-2, 1A-3, IA-4, 1A-7, 1A-8 on the first floor, and 1A-9 and 1A-10 on the second floor) and the
Guard Shack (1A-6), including one ambient outdoor air sample. These samples were collected
during the heating season with the Building 1 heating system on. Samples were analyzed for
VOCs via Method TO-15.

On February 28, 2013, AECOM collected one round of sub-slab vapor samples within Building
1 (SG-1R, -2R, -3R, -4R, -5R, -6R, -7R, -8R, -9R, -14R, -15R, -16R, and -17R). These samples
were collected during the heating season with Building 1 heating system on. Location SG-13 in

the Guard Shack was not sampled. Samples were analyzed for VOCs via Method TO-15.

The following supplemental investigation activities were conducted in 2013 following termination of

ROS status. The results of these activities have not yet been presented to MassDEP, and will be included

in the Supplemental Phase Il Report in 2015.

Supplemental Phase I Scope of Work

On May 21, 2013, AECOM collected one round of indoor air samples within Building 1 (1A-2,
IA-3, 1A-4, IA-7, 1A-8 on the first floor, and 1A-9 and 1A-10 on the second floor) and the Guard
Shack (1A-6), including one ambient outdoor air sample. These samples were collected with the
heating and ventilation system off. Samples were analyzed for VOCs via Method TO-15.

On May 21, AECOM gauged seven monitoring wells (AE-3, AE-4, CW-1, CW-2, GZA-102S,
PZ-2S, and TRC-101) in the EPL for the presence of LNAPL. The only evidence of LNAPL was
0.01 ft measured in wells CW-1 and CW-2.

On May 22, 2013, AECOM collected groundwater samples at five wells (AE-3, AE-4, GZA-
102S, PZ-2S, and TRC-101) in the EPL for analyses of VOCs via Method 8260 and EPH/VPH
via MassDEP Method.

In May and June 2013, AECOM advanced three soil borings and installed and developed two
shallow overburden wells AE-23S and AE-24, and one bedrock well AE-23R, beneath the
southwestern corner of Building 1. These wells were installed in the vicinity of the highest
detected sub-slab vapor and indoor air concentrations. Soil samples were collected for analysis of
metals (arsenic, beryllium, chromium, copper, lead, nickel, silver, zinc) via Method 6010, VOCs
via Method 8260, and cyanide via Method 9012.
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On July 3, 2013, AECOM collected groundwater samples from wells AE-23S, AE-23R, and AE-
24 for analysis of metals (arsenic, beryllium, chromium, copper, lead, nickel, silver, zinc) via
Method 6010, VOCs via Method 8260, cyanide via Method 9012, and 1,4-dioxane via Method
8270SIM.

In May 2013, AECOM performed a site-wide inventory of all groundwater monitoring wells and
piezometers, performed trail maintenance, and generated a detailed well inventory and summary
of proposed future well rehabilitation and maintenance activities.

On January 11, April 1, June 28, and August 28, 2013 AECOM checked and maintained the
packer pressure in monitoring well TRC-202R. The pressure was maintained between 190 and
200 psi.

In August and September 2013, AECOM performed an evaluation of a condition of Substantial
Release Migration (SRM). This included: communications with the N. Reading Board of Health;
review of private well construction details and proximity to the site chlorinated solvent plume;
water level measurements to confirm groundwater flow directions; and collection of groundwater
samples at four wells (MW-5, PS-8S, PS-8D, and PS-3) in the wooded/wetland area down-
gradient of the site for VOC (8260) analyses. The results indicated a lack of impacts in
monitoring wells located between the private wells and the CVOC plume. In addition, the private
wells are clearly located up-gradient of the CVOC plume. Therefore, it was concluded that a
Condition of SRM has never existed and does not currently exist.

PROPOSED FUTURE SUPPLEMENTAL INVESTIGATION ACTIVITIES 2013 - 2015

The following supplemental investigation activities will be conducted to further delineate impacted soil

and groundwater beneath Building 1, and to collect additional overburden and bedrock groundwater data

in the EPL and the wooded and wetland areas to refine the site CSM and further support future risk

assessments and a Phase 11l remedial action alternatives evaluation.

331

Planning, Preparation, and Permits

Based on supplemental borings and wells planned for the on-site wetlands buffer area and off-site

wetlands east of the -site, wetland permits will likely be required. Access to and from the wooded and

wetland areas is planned to be via the old Stickney Well access road off of Redmond Avenue. The Town

of North Reading will be notified in advance, and agreements obtained, if needed.
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A Request for Determination of Applicability (RDA) will be submitted to the North Reading
Conservation Commission for borings/wells to be placed on site in the EPL. A Notice of Intent Wetlands
Permit for the access and installation of borings/wells in the off-site wetlands will also be submitted to
the same agency with a dual filing to the State.

Depending on the total disturbed footprint area, a variety of separate permits may be required. The
trigger for these permits would be disturbance of 5,000 square feet of wetlands. If triggered, these

additional permits include:

- Massachusetts EPA (MEPA) Environmental Notification Form (ENF)
- Massachusetts DEP 401 Clean Water Act Water Quality Certificate
- US Army Corps of Engineers (USACE) Category 2 404b Wetlands Permit

Prior to subsurface drilling or any probing or excavation, the Massachusetts one-call utility clearance
(DigSafe) system will be contacted and a permit obtained for the areas in question. A street opening
permit may be required from the Town of North Reading for the boring/wells to be advanced adjacent to
the STM-8 location along Concord Street. The need for this permit will be dependent on the final
selected location of the boring(s), and will be confirmed with local municipal departments and obtained,

if needed, prior to commencing intrusive work.

No other approvals will be required for installation and operation of the 2013-2015 site-wide activities

on site or within the wooded areas and wetlands.

Site preparation work will be conducted in advance of mobilizing with the drilling subcontractor. Site
preparation work may include, but is not limited to, the mobilization and set up of the following:
portable facilities, equipment staging areas, and materials storage, decontamination pads, site mark-outs,
geophysical utility clearance, fencing, wetlands flagging, vegetation clearing, grubbing, grading, erosion

control, swamp mats, or any other requirements as stated in permits or Orders of Conditions obtained.

AECOM’s Project Manager (PM) and the subcontracted driller’s field supervisor will complete
Lockheed Martin’s Risk Handling Checklist and the Dig Permit and submit it to the Lockheed Martin
Project Lead, who will complete and approve it, and then forward them to the Lockheed Martin
Environmental Safety and Health (ESH) Professional and the Managing Contractor for review. It is
anticipated that separate checklists and dig permits will be completed for drilling in the Building 1
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activities and for the EPL, Concord Street, and wetland activities. Copies of these forms are attached in

Appendix A.
3.3.2 Access Agreements

Prior to performing field work, AECOM will review the locations of planned activities and access routes
and if necessary contact the various property owners to secure formal access permission for the work. A
list of properties for which Lockheed Martin has access, and or will likely need to obtain access, is
included in Table 3-1. If the need for access to additional properties is identified, these will be addressed
during execution of this SOW in 2014.

Prior to any intrusive field work or sampling on properties other than those owned by Lockheed Martin,
AECOM will prepare the required BWSC 123 form, “Notice of Environmental Sampling,” and submit

to the appropriate property owners prior to the work.
3.3.3 Agency Notification and Public Involvement

The former GE facility is subject to both the minimum public involvement requirements of the MCP

those required by the joint PIP.

Minimum Public Involvement Requirements of the MCP

All work conducted will conform to the MCP, and other applicable state, federal, and local laws and
regulations. Multiple public notifications are necessary to execute this work. This includes the
requirements provided in Sections 40.1403 and 40.1406 of the MCP. On the behalf of Lockheed Martin,
AECOM will prepare and submit the necessary documents, letters, legal notices, forms and associated

supporting materials to the applicable public parties that apply to the SOW described in this proposal.

A summary of the minimum public involvement requirements listed at 310 CMR 40.1400 include the

following:

1) Written notification of the Chief Municipal Officer (CMO) and Board of Health (BOH) agent for
the towns of Reading, North Reading and Wilmington upon availability of Phase Il, Phase Il
Report and RAO Statement submittals to MassDEP. MassDEP is copied on notifications to

towns.
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2) When sampling on off-property locations the MassDEP Form BWSC-123, “Notice of
Environmental Sampling,” will be submitted to the property owners in advance of any sampling.
Within 30 days of receipt of the analytical data from the laboratory, the form will be re-issued to

the property owners with a copy of the analytical data.

Additional minimum public involvement requirements are listed at 310 CMR 40.1406 and include the

following:

1) Provide written notice to the owners of properties within the boundaries of the disposal site as
depicted and described in a Phase 11 Report and RAO Statement.

2) The written notice shall include the following information:
a) a copy of the disposal site map showing the boundaries of the disposal site;
b) a copy of the Phase Il Report or RAO Statement conclusions;

c) a statement that Public Involvement Activities are available under 310 CMR 40.1400; d) the
name, address and telephone number of a contact person representing the persons conducting
response actions who may be contacted for additional information on the disposal site; and

e) a copy of all written notices shall be submitted to the MassDEP with the corresponding Phase Il
Report or RAO Statement.

PIP Requirements

The former GE facility is part of a joint PIP with other Potentially Responsible Parties (PRPs) that was
prepared in 2000 by the MassDEP. Being a “PIP” site, there are additional regulatory requirements
above and beyond the minimum requirements. These include public notifications including local
newspapers, public meetings, draft document public comment periods and responding to public

comments on final documents.

1) For the following draft documents: Phase Il SOW, Phase Il Report, Phase 11l Report, Phase 1V
Remedy Implementation Plan (if applicable) and RAO Statement, the November 17, 2000 PIP
Plan requirements (MassDEP, 2000) that specifically apply to the former GE facility will include
the following documents or activities: Provide a copy of the draft document to the designated
information repository established in the PIP (Town of North Reading library).
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A written Notice of Availability of the draft document will be sent to parties on the PIP site
mailing list.

A Notice of Public Meeting to present the draft document will be sent to parties on the PIP site
mailing list 14 days in advance of the meeting.

Hold public meeting(s) to discuss the draft document.

Starting after the public meeting, allow a 20-day public comment period on the draft document.
MassDEP will determine if the comment period should be extended based on site complexity.
Public comments are to be sent to MassDEP (Northeast Regional Office), AECOM (Chelmsford,
MA) and Lockheed Martin concurrently.

Within 60 days of the close of the comment period, AECOM, on the behalf of Lockheed Martin,
will prepare a Response Summary that will include a summary of all comments received on the
draft document available for public comment, and the responses to these comments prepared by
AECOM and Lockheed Martin. In addition, those comments that are incorporated into the
revised document will be identified and an explanation will be provided for each comment that is
not incorporated into the revised document.

A copy of the Response Summary will be sent to all those who submitted comments and will be
placed in the information repository.

A Notice of Availability of the Response Summary will be sent to the PIP mailing list.

Written Notice of start of field work for Phase Il activities will be sent to parties on the PIP site
mailing list at least 7 days in advance.

Additional public notification requirements may be required as part of the wetland permitting process.

3.34

Well Rehabilitation

A number of monitoring wells on site and off site within the wooded and wetland areas are in need of

rehabilitation, mainly as a result of wear and tear and deterioration of road boxes and concrete pads due

to age. A drilling subcontractor, New Hampshire Boring (NH Boring) of Londonderry, NH, will conduct

this work with AECOM oversight. A summary of the well repairs needed is presented in Table 3-2.

Prior to conducting this repair work, a one-call system utility coordination mark-out will be conducted.

No other utility clearance activity will be required for this task. Additionally, well TRC-301R will be

evaluated in the field against the construction log, as preliminary observations indicate there may be an
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obstruction down-hole. Depending on the evaluation, this well may also require rehabilitation or

replacement.
3.3.5 Vapor Intrusion — Building 1

Two (2) indoor air sampling events will be conducted, one each during the heating seasons of 2014 and
2015 to evaluate potential indoor air risks. These sampling events will be conducted with the heating
system operational for a minimum of 48 to 72 hours prior to start of sampling. After notifying the
property owner, and prior to commencing sampling, AECOM will conduct an indoor air quality building
survey per WSC#11-435 Interim Final Vapor Intrusion Guidance (MassDEP, December 2011). This
survey will include an inventory questionnaire and photographs of the sampling locations and relevant
interior areas of the building. Screening of indoor air with a photoionization detector (PID) will be
conducted concurrent with commencement of sampling. Indoor air samples will be collected at 7
locations within Building 1: 1A-2, 1A-3, 1A-4, 1A-7, and 1A-8 on the first floor, and 1A-9 and 1A-10 on
the second floor. One (1) duplicate sample will be collected for QC and one (1) upwind ambient air
sample will be collected outside Building 1 to account for any potential outdoor contaminant sources
impacting the indoor air results. The location of the upwind sample will be determined on the day of
sampling. Samples will be collected in 6-liter Summa air canisters and the air samples will be analyzed
for volatile organic compounds via Method TO-15. Refer to Figures 3-1 and 3-2 for the indoor air

sample locations.
3.3.6 Utility Clearance

Utility mark-out and clearance activities will be performed prior to commencing any phase of subsurface
investigation activities. These will include one-call system utility coordination mark-outs, as well as a
review of available historical building and site activity sub-surface plans and as-builts. Live utility
screening and mark-outs by a geophysical subcontractor and licensed electrician may be conducted if
needed in select areas such as in Building 1, the EPL and along Concord Street.

Boring locations within the EPL and along Concord Street will be cleared using soft dig methods (air
knife and/or vacuum excavation) to a depth of 5 ft bgs or a reasonable depth to verify that subsurface
utilities or obstructions are not present. Utility survey and vacuum excavation will not be required at

well locations within the wooded areas or in the wetland.
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The site electrician for WRT will perform a live locate and markout of the electrical lines within and
below the floors in the proposed work areas of Building 1. In addition, the electrician will de-energize
and isolate nearby electrical panels, bus ducts, and transformers, to the extent possible, for the duration
of the indoor work.

3.3.7 Mobilization 1 — EPL Soil Boring and Monitoring Well Installation

AECOM will oversee the drilling activities along Transect A (Figure 3-3) located on the eastern edge of
the EPL. Cascade Drilling, L.P. (Cascade) of Northborough, Massachusetts will perform all drilling

activities.

The initial bedrock boring (AE-102R) will be installed upgradient of TRC-202R with a min-sonic
drilling rig. Cascade will use an eight-inch core barrel followed by temporary 10-inch sonic casing, to
advance a ten-inch borehole through the overburden and up to five feet into the competent bedrock.
Overburden soil at all boreholes will be continuously logged from ground surface, screened for VOCs,
and sampled following standard protocols. Prior to sealing permanent casing into competent bedrock, the
weathered bedrock interval will be cored at each bedrock borehole, screened for VOCs, and sampled

following standard protocols.

To seal off the overburden, a 6-inch diameter permanent steel casing will be advanced up to 5 feet into
competent rock and tremie-grouted to the surface as the 10-inch casing is withdrawn. The top of the 6-
inch casing will be threaded to allow future attachment of a temporary casing extension at the surface, if
needed. After a minimum 24-hour curing period, bedrock coring will be performed to 175 ft bgs.
Bedrock will be cored using a PQ sized conventional single wall core barrel, or a triple tube core barrel,
as needed. The PQ-sized core barrel (4.83 inch diameter) results in a 5-inch open rock borehole.
Typically, the triple tube core barrel is used when the rock is highly fractured and numerous loose
fragments are anticipated. Rock Quality Designation (RQD) will be calculated for each core run. The
core barrel will be either 5- or 10-ft in length. Bedrock core lengths may be adjusted longer or shorter as

appropriate based on rock conditions encountered.

Stone Environmental, Inc (Stone) of Montpelier, Vermont will be on site to crush and containerize rock
samples at a high frequency from the rock core for VOC analysis. The spacing of the samples will
depend on fracture density and spacing. For planning purposes a frequency of one sample per foot was
assumed. Cascade will develop the open borehole via air lift methods. After development, Flexible Liner
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Underground Technologies, Ltd. Co. (FLUTe) of Velarde, New Mexico will perform the installation of a
blank FLUTe liner within the open rock borehole. The purpose of this initial FLUTe visit will be to
install and demonstrate the blank liner installation technique to Cascade so the driller can perform future
blank liner installations. To complete the liner installation, FLUTe will install a 5-ft long polyvinyl
chloride (PVC) casing extension to the top of the well, setup a five (5) foot high scaffolding over the
well, and add a combination of heavy drilling mud and water to extend the liner down the hole to the
optimal depth. The installation of the blank liners will seal the borehole so that mixing of impacted

groundwater from different zones does not occur.

Four nested overburden monitoring well triplets (AE-101S/M/D, AE-102S/M/D, AE-103S/M/D, and
AE-104S/M/D) will be installed in a straight line with the initial boring AE-102R, perpendicular with
the direction of groundwater flow, with either 5-foot or 10-foot screens in the following anticipated
intervals: 10 to 20 ft bgs, 20 to 30 ft bgs, and 30 to 40 ft bgs. Cascade will install these wells with a min-
sonic drilling rig which allows for continuous core sampling of the overburden soils. The core sample
will be extruded into polyethylene bags and laid out for characterization. For these nested wells, a

telescopic casing advancement technique will be used.

A six-inch sonic borehole will be advanced to approximately 40 ft bgs with continuous core recovery.
Seven-inch override casing will then be advanced to approximately 30 ft bgs and eight-inch override
casing will be advanced to approximately 20 ft bgs. The monitoring wells will be constructed using
either 1.5-inch or 2-inch diameter Schedule 40 PVC casing. It is anticipated that 0.10-slot screen size
will be used. Screen length and slot size may be adjusted based on field observations. Bentonite chips
will be used to separate each interval with a finer-grained “choker” sand used to separate the sandpack
from the bentonite chips. Each triplet will be finished with a flush-grade road box. All overburden
monitoring wells will be developed by Cascade within 48 hours of installation via bailing, surging, and
purging methods.

During borehole advancement, two soil samples will be collected from each well cluster location (AE-
101 through AE-104, and at STM-8R1/R2) from just below the water table to the top of bedrock for
analysis of VOCs via Method 8260, 1,4-dioxane via Method 8270SIM, and fraction organic carbon
(fOC) via Lloyd Khan. The samples for fOC will be collected preferentially at intervals where no
evidence of impacts are observed The objective is to obtain estimates of the amount of naturally-

occurring organic carbon in the soil.
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In addition, as part of Transect C (Figure 3-3), bedrock well STM-8R1/R2 will be drilled and installed
adjacent to STM-8 along Concord Street following the same procedure as for AE-102R. Bedrock coring
will be performed to 100 ft bgs at this location. The borehole will be advanced five (5) feet into
competent bedrock with a sonic drilling rig and a 6-inch diameter permanent steel casing will be grouted
inside the borehole to seal off the overburden. Bedrock coring will proceed after a minimum 24-hour
cure period. After development of the open borehole by Cascade, the driller will install a blank liner.
Based on historical water levels, it is anticipated that a casing extension and scaffolding will be
unnecessary at this location to install the liner. However, heavy mud and water will likely be needed.

Refer to Table 3-3 for a general summary of the rationale for each of the mobilizations. Refer to Table

3-4 for details pertaining to the Mobilization 1 activities.
3.3.8 Building 1 Soil and Groundwater Investigation

Additional soil and groundwater investigation activities will be performed beneath Building 1 to
delineate soil and groundwater impacts encountered at locations AE-23S/R and AE-24 installed in May
and June 2013.

3.3.8.1 Soil Boring and MW Installation / Development

Three overburden-bedrock well pairs (AE-25S/R, AE-26S/R, and AE-27S/R) will be installed inside of
Building 1 to the northwest, northeast, and east of AE-23S/R and AE-24, respectively. In addition, one
bedrock well (AE-2R) will be installed adjacent to overburden well AE-21 outside Building 1 to the
south (Figure 3-3). Cascade will drill and install these monitoring wells via sonic drilling methods. The
overburden wells will be drilled utilizing 6-inch diameter temporary drill casing and will allow
installation of two-inch diameter PVC wells. For the well pairs, the bedrock well will be installed
adjacent to the overburden well. The bedrock well will be installed utilizing telescopic casing
advancement. Overburden soil at all boreholes will be continuously logged from ground surface,
screened for VOCs, and sampled following standard protocols.

Using an eight-inch core barrel followed by temporary 10-inch sonic casing, a ten-inch borehole will be
advanced through the overburden and up to five feet into the competent bedrock. Prior to sealing
permanent casing into competent bedrock, the weathered bedrock interval will be cored at each bedrock
borehole, screened for VOCs, and sampled following standard protocols. To seal off the overburden, a 6-

inch diameter permanent steel casing will be advanced up to 5 feet into competent rock and tremie-
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grouted to the surface as the 10-inch casing is withdrawn. After a minimum 24-hour curing period,
bedrock coring will be performed to at least 55 ft bgs. Bedrock will be cored using PQ sized
conventional single wall core barrel, or a triple tube core barrel, as needed. RQD will be calculated for
each core run. The core barrel will be either 5- or 10-ft in length.

Total depths of the four bedrock monitoring wells (AE-2R, AE-25R, AE-26R, and AE-27R) is
anticipated to be approximately 25 feet into competent bedrock, or no deeper than approximately 55 ft
below the slab. Monitoring well AE-27R is intended to be drilled at an angle to investigate soil and
groundwater quality beneath the portion of southwest corner room of Building 1 east of AE-24 where
drill rig access is not possible. Bedrock coring will be performed to the planned total depth after a
minimum 24-hour grout curing period. Air lift purging of the open borehole will be performed during
drilling to aid in the identification of water bearing bedrock fractures for screen placement. After
development of the open borehole by Cascade, a standard construction PVVC monitoring well will be
installed. It is anticipated that these wells will be 2-inch diameter PVC wells with 5 or 10 foot long,
0.10-slot screens. Well diameter, screen length, and slot size may be adjusted based on field

observations.

The three overburden monitoring wells (AE-25S, AE-26S and AE-27S) will be installed through six-
inch sonic drill casing as standard construction 2-inch diameter PVC wells with 10 foot long, 0.10-slot
screens. The total depth of these wells is estimated to be between 20 - 30 ft bgs with the screen intervals
just at/below the water table or above the bedrock surface, depending on subsurface conditions
encountered. Well diameter, screen length, and slot size may be adjusted based on field observations.
Monitoring well AE-27S will follow the same angle as AE-27R and total depth will be adjusted to reach

the desired screen interval and depth beneath the southwest corner room of Building 1.

Three soil samples will be collected from each monitoring well pair location for analysis of VOCs via
Method 8260, EPH/VVPH via the MassDEP Method, and RCRA Metals via Method 6010. If no impact is
observed, the three samples will be collected from below the slab, above the water table, and from just

above the bedrock surface.

Refer to Table 3-5 for more details pertaining to the Building 1 soil and groundwater investigation

activities.
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3.3.8.2 Building 1 Groundwater Sampling

Prior to commencing groundwater sampling, one round of synoptic water level measurements will be
obtained at the 7 newly installed wells within and outside of Building 1 (AE-25S/R, SE26S/R, SE-
27S/R, and AE-2R) as well as 9 existing wells (AE-1S/1, AE-21, AE-23S/R, AE-24R, GZA-12, GZA-
101R, and TRC-201R.

One round of groundwater samples will be collected from the seven newly installed wells (AE-2R, AE-
25S/R, AE-26S/R, and AE-27S/R) and three pre-existing wells AE-23S/R and AE-24 within and outside
of Building 1. Groundwater sampling will be performed using low flow purging and sampling
procedures using either peristaltic or bladder pumps. Groundwater samples will be collected for analysis
of VOCs via Method 8260and 1,4-dioxane via Method 8270-SIM.

Following receipt of groundwater analytical results, a pumping test will be conducted in one bedrock
monitoring well within Building 1. The pumping well will be selected based on hydraulic conductivity
information obtained during well development and on the groundwater VOC analytical results, biasing

the well selection towards higher hydraulic conductivity and higher groundwater VOC concentrations.

Water level elevations shall be collected from all wells prior to the pumping test. Pressure transducers
shall be installed in each overburden and bedrock well within the Building 1 foot print and in the
pumping well. Water levels shall be collected via transducers for a period of 72 hours before to 24 hours
after the pumping test. The intended duration of the pumping event is 8 hours. Water levels from wells
proximate to Building 1 along Fordham Road and the entrance driveway will be monitoring periodically
by hand during the pumping test. Grab groundwater samples shall be collected from the pumped well at
the beginning, midpoint and conclusion of pumping and analyzed for VOCs via Method 8260. The
performance and methods for this pumping test may be modified based on observed field conditions and
the well development and analytical results. The use of other NAPL evaluation methods, such as product

reactive paste or reactive liners, may also be considered.
Refer to Table 3-9 for more details pertaining to the Building 1 groundwater investigation activities.
3.3.9 Mobilization 2 — EPL Monitoring Well Completion

Once field and analytical data is obtained and reviewed from the borings/wells performed in the EPL in
Mob 1, AECOM will oversee the remaining drilling activities along Transect A which will include the
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drilling and installation of four bedrock monitoring wells AE-100R, AE-101R, AE-103R, and AE-104R

along the eastern edge of the EPL (see Figure 3-3). Cascade will perform all drilling activities.

Bedrock monitoring well installation will consist of drilling through overburden to a depth of 5 feet into
competent bedrock with a sonic drilling rig and temporary 10-inch diameter casing. Overburden soil at
all boreholes will be continuously logged from ground surface, screened for VOCs, and sampled
following standard protocols. A 6-inch diameter permanent steel casing will be grouted inside the
borehole to seal off the overburden. After a minimum 24-hour curing period, bedrock coring will be
performed to 175 ft bgs using a 5-inch diameter core barrel. Five- to 10-foot long bedrock core samples
will be collected continuously to completion depth. Bedrock core lengths may be adjusted longer or
shorter as appropriate based on rock conditions encountered. Cascade will develop the open borehole via

air lift methods.

After development using air lift pumping, Cascade will install a blank liner within the open borehole. To
complete the liner installation, Cascade will install a 5-ft long PVC casing extension to the top of the
well, setup a five (5) foot high scaffolding over the well, and add a combination of heavy drilling mud

and water to extend the liner down the hole to the optimal depth..

No soil or bedrock samples will be collected for chemical or physical analyses during Mobilization 2.
Refer to Table 3-6 for details pertaining to the Mobilization 2 activities.

3.3.10 Mobilization 3 — Wetlands Soil Boring and Monitoring Well Installation

3.3.10.1 Site Preparation- Wetland Mats Installation

Following access and permit approvals, access roads within the wetland will be prepared (see Figure
3-3). Tree and brush cutting activities will be performed along the designated routes. Following
completion of the clearing activities, 14-foot wide wetland mats will be laid down and stacked along the

designated paths to allow the drill rig and support equipment to reach to the drilling locations.

Cascade will set up a decontamination pad for drilling tool decontamination and a staging area for
drums, rolloffs, and frac tanks, will be created at a secure location on site. Other site preparation
activities will also be performed such as mobilization of equipment, preparation of a lay-down area,

porta-johns, temporary fencing, utility mark-outs, erosion controls, etc.
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3.3.10.2  Soil Boring and MW Installation / Development

AECOM will oversee the drilling and well installation activities along Transect B (see Figure 3-3) in the
wetlands. This will include the installation of three monitoring well clusters (AE-105, AE-106, and AE-

107). Cascade will perform all drilling activities.
AE-105 cluster

The AE-105 cluster will include one open rock hole (AE-105R) with a total depth of 175 ft bgs and an
overburden triplet (AE-105S, AE-105M, and AE-105D) with either 5-foot or 10-foot screens installed in
the following anticipated overburden intervals: 10 to 20 ft bgs, 30 to 40 ft bgs, and 50-60 ft bgs. The
well construction details for the open rock hole will be determined after all borehole testing is

completed.
AE-106 cluster

The AE-106 cluster will include one open rock hole (AE-106R) with a total depth of 175 ft bgs and an
overburden triplet (AE-106S, AE-106M, and AE-106D) with either 5-foot or 10-foot screens installed in
the following anticipated overburden screen intervals: 10 to 20 ft bgs, 30 to 40 ft bgs, and 50-60 ft bgs.
The well construction details for the open rock hole will be determined after all borehole testing is
completed.

AE-107 cluster

The AE-107 cluster will include an overburden triplet (AE-107S, AE-107M, and AE-107D) with either
5-foot or 10-foot screens installed in the following anticipated screen intervals: 10 to 20 ft bgs, 30 to 40
ft bgs, and 50-60 ft bgs.

Bedrock monitoring well installation will consist of drilling through overburden to a depth of 5 feet into
competent bedrock with a mini-sonic drilling rig and temporary 10-inch diameter casing. Overburden
soil at each borehole will be continuously logged from ground surface, screened for VOCs, and sampled
following standard protocols. Prior to sealing permanent casing into competent bedrock, the weathered
bedrock interval will be cored at each bedrock borehole, screened for VOCs, and sampled following
standard protocols. A 6-inch diameter permanent steel casing will be grouted inside the borehole to seal

off the overburden. After a minimum 24-hour curing period, bedrock coring will be performed to 175 ft
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bgs using a 5-inch diameter core barrel. Bedrock will be cored using PQ sized conventional single wall
core barrel, or a triple tube core barrel, as needed. RQD will be calculated for each core run. The core
barrel will be either 5- or 10-ft in length. Bedrock core lengths may be adjusted longer or shorter as
appropriate based on rock conditions encountered. Stone will be on site to crush and containerize rock
core samples for DFN analysis at either location AE-105R or AE-106R.

Cascade will develop the open boreholes via air lift methods. Existing wetland well TRC-301R, located
between the AE-105 and AE-106 clusters, will be redeveloped using air lift methods. After development,
Cascade will install blank FLUTe liners within the open rock boreholes, as well as in well TRC-301R.
To complete the liner installation, Cascade will install a 5-ft long PVC casing extension to the top of the
well, setup a five (5) foot high scaffolding over the well, and add a combination of heavy drilling mud

and water to extend the liner down the hole to the optimal depth.

Three nested overburden monitoring well triplets (AE-105S/M/D, AE-106S/M/D, AE-107S/M/D) will
be installed in the wetlands with either 5-foot or 10-foot screens in the following anticipated intervals: 10
to 20, 30 to 40, and 50 to 60 ft bgs inside of eight (8) inch diameter, seven (7) inch diameter, and six (6)
inch diameter telescoping casings, respectively. Cascade will install these wells with a mini-sonic
drilling rig which allows for continuous core sampling of the overburden soils. The core sample will be
extruded into polyethylene bags and laid out for characterization. For these nested wells, a telescopic
casing advancement technique will be used. A six-inch sonic borehole will be advanced to
approximately 60 ft bgs with continuous core recovery. Seven-inch override casing will then be
advanced to approximately 40 ft bgs and eight-inch override casing will be advanced to approximately
15 ft bgs.

The monitoring wells will be constructed using either 1.5-inch or 2-inch diameter Schedule 40 PVC
casing. It is anticipated that 0.10-slot screen size will be used. Screen length and slot size may be
adjusted based on field observations. Bentonite chips will be used to separate each interval with a finer-
grained “choker” sand used to separate the sandpack from the bentonite chips. Each triplet will be
finished with a locking standpipe. All overburden monitoring wells will be developed by Cascade within

48 hours of installation via surging and purging methods.

During borehole advancement, two soil samples will be collected from each triplet location, at regular
intervals where no evidence of impacts are observed from just below the water table to the top of

bedrock, with one sample from the peat layer. Soil samples will be analyzed for fOC via Lloyd Khan.
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Refer to Table 3-7 for more details pertaining to the Mobilization 3 activities.
3.3.11 Mobilization 4 — Borehole Geophysics and Transmissivity Profiling
3.3.11.1 Mobilization 4A — Borehole Geophysics and FLUTe Transmissivity Profiling

Borehole geophysical tests and FLUTe transmissivity profiling will be performed at nine (9) bedrock
wells locations: AE-100R, AE-101R, AE-102R, AE-103R, AE-104R, AE-105R, AE-106R, STM-
8R1/R2, and TRC-301R.

FLUTe will mobilize to the Site to conduct transmissivity profiling and will remove the blank liners in
advance of the borehole geophysics contractor. Hager-Richter Geoscience, Inc. (Hager-Richter) of

Fords, New Jersey will perform the following geophysical tests on the designated boreholes:

1) Fluid temperature

2) Fluid resistivity

3) Single point resistance

4) Spontaneous potential

5) Natural gamma

6) Electrical formation resistivity

7) Acoustic borehole televiewer (data from this log will be used to generate an acoustic caliper log)
8) Optical televiewer

9) Mechanical caliper (this will be run if the ATV does not produce a usable acoustic caliper)

10) Field data analysis to select targets followed by heat pulse flow meter (ambient and pumping)

FLUTe will mobilize to the site to conduct transmissivity profiling. To complete the transmissivity

profile, The following sequence will be followed:

1. FLUTe will dismantle the 5-ft extension and temporary scaffolding then remove the blank liner
from the first borehole using a linear capstan to help develop the well.

2. Hager-Richter will start borehole geophysics on the first hole the following morning. It is
assumed that borehole geophysics will take the entire day to complete.

3. While borehole geophysics is being completed, FLUTe will mobilize to the 2d hole and pull that

liner so borehole geophysics can be conducted the following day.

Supplemental Phase I Scope of Work 3-19 November 2013



AECOM Environment

4. Once borehole geophysics is completed on the 1% hole, FLUTe will then conduct a transmissivity
profile on the well.

5. Once completed with the transmissivity profile, FLUTe will re-install the blank liner with the 5-
ft extension, scaffolding, and recycled heavy mud.

6. Both FLUTe and Hager-Richter will continue this process for all nine bedrock borehole locations

until the borehole geophysics and transmissivity profiling is completed in all 9 holes.
Refer to Table 3-8 for more details pertaining to the Mobilization 4A activities.
3.3.11.2 Mobilization 4B — ALS Temperature Profiling

Waterloo Geophysics, Inc. (WGI) of Waterloo, Ontario will be on site to perform Active Line Source
(ALS) temperature logging with a heated source within the following nine (9) FLUTe lined wells: AE-
100R, AE-101R, AE-102R, AE-103R, AE-104R, AE-105R, AE-106R, STM-8R, and TRC-301R. The
ALS Temperature logging technique is useful for detecting ambient groundwater flow in a fractured
bedrock borehole. The method places a borehole into thermal dis-equilibrium, and thereby allows
interpretation of groundwater flow through fractures where it may have been previously undetected.
The method consists of temperature logging while after a borehole is heated by the cable and during
cooling after the heating. With two or more logs collected during cooling, an estimate of thermal

conductivity is obtained.

Alternative methods for flow detection, such as flow-meters, require an open borehole and either have
poor vertical resolution or require multiple stationary measurements, often with packers to minimize
the effects of connecting flow. The ALS technique is a comparatively simple tool, useful in both open
and cased or lined boreholes, run continuously down the length of the borehole, with fracture

resolution on the order of a few centimeters.
Refer to Table 3-8 for more details pertaining to the Mobilization 4B activities.
3.3.12 Mobilization 5 - FLUTe Well and STM-8R1/R2 Well Completion

AECOM will oversee the completion of the following bedrock monitoring wells: AE-100R, AE-101R,
AE-102R, AE-103R, AE-104R, AE-105R, AE-106R, STM-8R1/R2, and TRC-301R. Standard PVC
well construction will be used for STM-8R1 and STM-8R2. All other holes will be fitted with permanent
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Water FLUTe systems or equivalent multi-level well completion depending on the results of the

borehole geophysical logging.

Permanent Water FLUTe liners will be ordered following a review of available preliminary data and
identification of optimal sampling depths. The Water FLUTe liners will have sampling ports installed at
the targeted screen intervals. FLUTe will remove existing scaffolding, 5-ft casing extensions and pull the
blank liners. FLUTe will install the Water FLUTe permanent sampling liners. Heavy mud will be used,
as needed, to install the permanent Water FLUTes manufactured with up to five liner ports within each
bedrock monitoring well. The depths of the ports will be based on the borehole geophysics, FLUTe

transmissivity, and ALS temperature profiling results at each location.

Cascade will be on site to install monitoring wells STM-8R1 and STM-8R2 within borehole STM-
8R1/R2. It is intended that these two wells will be standard construction 1.5-inch diameter PVC casings
installed within the 5-inch diameter open-rock borehole. Screen intervals within the bedrock will be
selected based on the coring logs, borehole geophysics, FLUTe transmissivity profiling, and ALS

temperature logging results.

Wells within the EPL and along Concord Street are anticipated to be completed with flush-mount road
boxes with concrete pads, while the wetland wells will be completed with steel protective casings set in

concrete casings.
3.3.13 Hydraulic Conductivity Testing

AECOM will complete aquifer testing (slug tests) at all new conventional monitoring wells locations to
provide spatial distribution in the overburden across the site, and in bedrock at the Concord Street
location. It is anticipated that three or more tests (rising or falling head) will be performed at each well,
using different initial displacements (slug sizes). Both rising and falling head tests will be conducted if
possible (falling head tests will be not performed in water table wells). A pressure transducer and data-
logger will be employed to record the head changes. Data will be evaluated using the approach
recommended by Butler 1998. Plots of head displacement versus time and estimates of hydraulic

conductivity will be generated.
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3.3.14 Rock Core Diffusion Rate Testing

Select rock cores (approximately 5) will be packaged and shipped to Golder Associates Ltd. (Golder) of
Mississauga, Ontario to perform rock core diffusion rate testing. The results obtained from this method
allow for calculation of an estimate of the diffusion rate of chlorinated solvents in the fractured bedrock
matrix. This method uses chloride as a surrogate tracer. The resulting matrix diffusion coefficient for
chloride is then divided by the chloride diffusion coefficient in pure water to give a matrix “tortuosity
factor”. The resulting tortuosity factor can be used to calculate matrix diffusion coefficients for specific
chlorinated solvents. The method also includes analysis for specific gravity, total porosity, dry bulk

density, hydraulic conductivity, and water content.
3.3.15 Well Survey

The horizontal coordinates and top of casing vertical elevations will be surveyed of all new monitoring
wells installed within Building 1, in the EPL, in the wooded and wetland areas, and along Concord
Street. The monitoring wells installed within Building 1 will be located by measuring distances from
internal walls. The survey will be accurate to the nearest 0.01 foot for vertical elevations in the North
American Vertical Datum 1988 and 0.1 foot for horizontal coordinates in the Massachusetts State Plane
Coordinate System relative to the North American Datum 1983. The well survey may be conducted in

phases and may also include the resurvey of existing wells, as needed.
3.3.16 Groundwater and Surface Water Sampling in EPL, Wetlands, and Concord Street

Prior to commencing each of three groundwater sampling events, a round of synoptic water level
measurements will be obtained. Following installation of the new wells in 2014, water levels will be
measured at the 63 newly installed wells/screens, as well as an estimated 20 existing monitoring wells.
In October 2014 and October 2015, site-wide synoptic water level measurement rounds will be

conducted on all existing monitoring wells.

Three rounds of groundwater sampling will be performed in 2014 and 2015 as detailed in Table 3-9.
The first round will be performed in 2014 following the installation of the monitoring wells along
Transects A, B, and C. It is intended that groundwater sampling at Building 1 will be conducted
separately from the initial sampling of the Transect A, B, and C wells. The second round will be
conducted in October 2014 with the third round to be conducted in October 2015. The first round is

intended as a screening of new wells to identify locations with significant VOC concentrations in
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groundwater, and will include approximately 63 screen intervals (21 overburden and 42 bedrock) with
analyses for field parameters, VOCs and oxygen, sulfur, and deuterium isotopes in samples from the
three sets of overburden monitoring wells completed in the wetlands. The scope of the second and third
rounds are detailed in Table 3-9, but may change based on the analytical results obtained from the first
2014 sampling event. These events will include newly installed and pre-existing wells.. The second and

third rounds will include analyses of VOCs with an expanded list of MNA parameters at select wells.

In addition, to evaluate substantial hazards and potential ecological impacts, four surface water samples
from the wetlands and three from the Ipswich River will be sampled. Each of the samples will be
analyzed for VOCs, and the wetland samples will also be analyzed for isotopes. The scope of the
sampling rounds is presented in Table 3-9. All groundwater sampling will be performed using low flow
purging and sampling procedures using either peristaltic, bladder, or potentially submersible pumps. All
FLUTe sample ports in bedrock will be sampled in accordance with FLUTe sampling procedures.

Surface water samples will be collected as grab samples.
3.3.17 Treatment System O&M Activity

AECOM will continue to periodically monitor the packer within the bedrock extraction well TRC-202R
in the EPL to ensure the packer pressure is maintained between 180 and 200 psi to prevent
communication between the overburden and bedrock groundwater. Packer pressure will be monitored at
a minimum during the following months: March, June, September, and December of 2014, and March,
June, September of 2015. More frequent checks may be made as personnel are on site performing other

work.

In addition, during each system O&M visit, AECOM will gauge six wells (PZ-2S, CW-1, CW-2, TRC-
101, AE-3, and AE-4) to monitor for the presence of LNAPL. Water and product levels, if present, will
be gauged with an interface probe to the nearest 0.01 foot. Depth to product, depth to groundwater, and
product thickness shall be noted in the field records.

3.3.18 Waste Management

Drill cuttings will be containerized in 55-gallon drums and/or rolloff containers, depending on the
volume of cuttings and the timing of generation. All containers will be segregated according to point of
generation and will be temporarily staged in a secure location on site pending characterization analyses.

Laboratory analyses to be determined by the disposal facility will be used for waste characterization and

3-23

Supplemental Phase I Scope of Work November 2013



AECOM Environment

profiling to determine appropriate off-site management. Other accumulated solid waste such as used
gloves, paper towels, and plastic will be bagged and placed in appropriate containers to be managed as

standard solid waste.

Well development/purge water and decontamination fluids will be containerized in 55-gallon drums,
275-gallon totes, and/or in frac tanks, depending on the volume of liquids and the timing of generation.
All containers will be will be segregated according to point of generation and will be temporarily staged
in a secure area on site pending characterization analyses. Laboratory analyses to be determined by the
disposal facility will be used for waste characterization and profiling to determine appropriate off-site

management.
3.3.19 MCP Reporting

The following MCP required reports will be prepared and submitted to the MassDEP in accordance with

MCP requirements, including public involvement notifications.

e The Supplemental Phase Il Comprehensive Site Assessment Report will be prepared in
accordance with Section 40.0835 of the MCP and the applicable performance standards
(40.0833). This document will summarize the required details pertaining to the disposal site, site
history, and hydrogeological characteristics, and will include environmental fate and transport
evaluation, nature and extent of contamination, an exposure assessment, risk characterization,
and conclusions.

e A Phase Ill Remedial Action Plan will be prepared and submitted in accordance with Section
40.0850 of the MCP.

e A Response Action Outcome (RAO) Statement will be prepared in accordance with Section
40.1000 of the MCP, specifically 40.1056. The RAO will be submitted to MassDEP on or before
May 1, 2015.

e A Post Class C RAO Status and Remedial Monitoring Report (RMR) will be prepared in
accordance with Section 40.0898 of the MCP for submittal to MassDEP.

3.3.20 Schedule
The table below outlines the proposed schedule for the Supplemental Phase 1l activities detailed in this

SOW.
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2014

2015

Quarter

ROS Termination Notice

Tier 1 Permit Extension Application

Planning, Permitting, Notifications

Additional Site Assessment Activities

Phase Il Evaluation

Site-wide Risk Characterization

Phase Ill Evaluation

RAO Deadline
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4.0 SAMPLING AND ANALYSIS PLAN

This section details the methods and procedures to be used during the performance of the supplemental
investigation activities outlined in Section 3. Field work and sampling will be conducted in multiple
phases as described in Section 3 to further characterize indoor air, soil, bedrock, and groundwater quality
at the site.

4.1 PROJECT OPERATION PROCEDURES

All investigation activities will be conducted in accordance with detailed Project Operation Procedures
(POPs). Table 4-1 provides a summary of the POPs and clarification of site-specific procedures and
methods to be followed during the execution of this SOW. Copies of the following POPs are provided in
Appendix B of this SOW:

POP # POP name

001 Recording of Field Data

002 Chain of Custody Procedures

003 Packing and Shipment of Environmental Samples
004 Procedures for Passive Sampling of Air Using SUMMA Canisters
005 Monitoring Well Construction and Installation
006 Operation and calibration of a PID

007 Headspace Screening

008 Subsurface Soil Sampling

009 Rock Core Drilling

010 Logging of Rock Cores

011 Decontamination of Field Equipment

012 Monitoring Well Development

013 Water Level Measurements

014 Low Stress Groundwater Sampling Procedures
015 Field Calibration of the YSI Water Quality Meter
016 Hydraulic Conductivity Testing

42  SUBCONTRACTOR STANDARD OPERATING PROCEDURES

In addition, the following SOPs provided by the different subcontractors that will likely be involved with

the supplemental investigation activities are provided in Appendices C through G of this SOW:
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Subcontractor SOP

Stone Environmental VOCs in Rock Core Samples

FLUTe Liner Installation Procedure

FLUTe Groundwater Sampling Procedures
Hager-Richter Borehole Geophysical Procedures

Waterloo Active Line Source (ALS) Temperature Profiling
Golder Rock Core Diffusion Testing Procedure

Copies of example field records to be used to document field activities and data collection are provided

in Appendix H.

43  ANALYTES OF CONCERN

Samples will be analyzed for the constituents listed in Tables 4-2 through 4-4 for soil, groundwater,
surface water, bedrock, air, and IDW. Analyses specific to each sample are presented in the Section 3
Tables.

44  ANALYTICAL PROCEDURES

Soil, groundwater, and surface water samples will be analyzed for typical analytes by:

Spectrum Analytical, Inc.
11 Almgren Drive
Agawam, MA 01001-3831
(413) 789-9018

Spectrum Analytical, Inc. (Spectrum) will also perform fractional organic carbon analyses on soil
samples. The Spectrum facility located at 175 Metro Center Boulevard, Warwick, Rl will perform a

separate analysis for 1,4-dioxane in order meet sensitivity requirements.
Analysis of groundwater samples for microbial populations and functional genes will be performed by:

Microbial Insights, Inc.
2340 Stock Creek Boulevard
Rockford, TN 37853

(865) 573-8188
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Natural isotopic analysis of surface waters and groundwater for oxygen, hydrogen/deuterium, and sulfur

will be performed by:

Isotech Laboratories, Inc.
1308 Parkland Court
Champaign, IL 61821
(217) 398-3490

Air samples will be analyzed by:

Alpha Analytical
320 Forbes Boulevard
Mansfield, MA 02048
(508) 844-4156
Compound Specific Isotope Analyses (CSIA) and dissolved gases analyses in groundwater will be
performed by:
Microseeps, Inc.
220 William Pitt Way
Pittsburgh, PA

(412) 826-5245
VOC analyses of crushed bedrock will be performed by:

Stone Environmental
535 Stone Cutters Way
Montpelier, VT 05602

(802) 229-4541
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Rock core diffusion and physical parameter analyses will be performed by:

Golder Associates Ltd.
6925 Century Ave. Suite 3100
Mississauga, Ontario Canada L5N 7K2

(905) 567-4444

Samples will be analyzed for the constituents listed in Tables 4-2 through 4-4. The laboratory analytical

methods to be used are summarized in Table 4-5.

45  SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIME

Sample bottles and chemical preservatives will be provided by the laboratories. The containers will be
cleaned by the manufacturer to meet or exceed all analyte specifications established in the latest United
States Environmental Protection Agency’s (USEPA) Specifications and Guidance for Contaminant-Free
Sample Containers. Certificates of analysis will be kept on file at the laboratory providing the containers
for each lot of containers and maintained to document conformance to USEPA specifications. In
addition, SUMMA® canisters for TO-15 analyses will be batch-certified by the laboratory for samples
associated with sub-slab and indoor air sampling. Batch certification will be performed on canisters used
for soil gas sampling.

A summary of sample container, preservation, and holding time requirements is presented in Table 4-6.

4.6 FIELD QUALITY CONTROL

QC samples for laboratory analyses will include field duplicates, MS/MSDs, equipment blanks, trip

blanks, and temperature blanks. These samples will be collected as described below:
Field Duplicates

Field duplicates will be collected at a frequency of one field duplicate per 20 field samples, per matrix,
per sampling technique, with certain exceptions. Field duplicates for solid samples will be collected by
alternately filling two sets of identical sample containers from the interim container used to homogenize
the sample. For soil VOC samples, the field duplicate will be collected using the collection device (e.qg.,
sample coring device) from the same areas as the parent sample (i.e., soil VOC samples are not
homogenized). For aqueous samples, the parent sample and field duplicate sample containers will be
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filled in an alternating fashion (i.e., one parent sample container filled, one field duplicate container
filled). For soil gas samples, a T-connection will be used to fill two canisters simultaneously. All field

duplicates will be analyzed for the same parameters as their associated samples.
Matrix Spike/Matrix Spike Duplicate

MS/MSD samples will be collected at a frequency of one for every 20 field samples, per matrix where
applicable to the method. For those samples designated as MS/MSDs, sufficient additional volume or

mass (based on the laboratory’s requirements) will be collected.
Equipment Blanks

Equipment blanks will be collected at a rate of one for every 20 field samples, per matrix, per sampling
technique, when possible. Equipment blanks will be collected by pouring laboratory volatile organic
analysis (VOA)-free water over the decontaminated sampling equipment, and collecting the rinsate into
the appropriate sample containers. Equipment blanks will not be collected when dedicated sampling

equipment is used (e.g., peristaltic pump with dedicated tubing) or for air samples.
Trip Blanks

Trip blanks will be included with each shipment of bedrock cores, groundwater and soil samples
collected for VOC analyses. Trip blanks associated with groundwater samples will originate in the
laboratory and will be prepared by filling two 40-mL VOA vials with laboratory VOA-free water and
the chemical preservative, and sealing the vials with septum-lined caps (allowing no headspace). Trip
blanks associated with soil VOC samples will consist of one set of VOA vials (i.e., two low level VOA
vials and one high level VOA vial) with water, preservative, and a stir bar (no soils). Trip blanks will
accompany the sample bottles to the site and will remain (unopened) in the shipping container until the

sample bottles are received back at the laboratory.
Temperature Blanks

Temperature blanks will be included in each cooler, allowing the laboratory to determine the
temperature of the shipment without disturbing the field samples. Temperature blanks will be prepared

by filling a plastic or glass vial with water.
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4.7 LABORATORY QUALITY CONTROL
The analytical laboratories have a QC program in place to ensure the reliability and validity of the
analysis performed at the laboratory. All analytical procedures are documented in writing as SOPs and
each SOP includes the minimum requirements for the procedure. The internal QC checks differ slightly
for each individual procedure and are outlined in the SOPs. In general they include:

e Blanks (method, reagent/preparation, instrument)

e MS/MSDs

e Surrogate spikes (organic analyses)

e Laboratory duplicates

e Laboratory control samples (LCSs)

e Internal standard area counts (gas chromatography/mass spectrometry [GC/MS] analyses)

e Calibration check compounds

e Interference checks (ICP analysis)

e Serial dilutions (ICP analysis)

¢ Individual canister cleaning certification
The control limits for precision and accuracy will be the laboratory limits current at the time of analyses.

The MassDEP’s WSC #10-320: Compendium of Quality Control Requirements and Performance
Standards for Selected Analytical Protocols, “Compendium of Analytical Methods” (CAM) for each
analysis defines the type, frequency, and corrective action for the applicable QC checks. The control
limits for precision and accuracy will be the control limits published in the CAM laboratory protocols.
For non-CAM analyses, the control limits for precision and accuracy will be the laboratory limits current

at the time of analyses.

48 REPORTING

Data management and reporting operations include data recording, validation, transformation,
transmittal, reduction, analysis, tracking, storage and retrieval. Once the field and laboratory information
is reviewed, they are included into various summary reports with conclusions associated to them.

4-6
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Upon receipt from the laboratory, hard copy data and electronic data deliverables (EDDs) will be
checked for completeness. During the data analysis process, a variety of quality checks are performed to
ensure data integrity. These checks include

e Audits to ensure that laboratories reported all requested analyses

e Checks that all analytes are consistently and correctly identified

e Reviews to ensure that units of measurement are provided and are consistent

e Reports to review sample definitions (depths, dates, locations)

e Proofing manually entered data against the hard-copy original
Records of the checks are maintained on file.

Once all data quality checks are performed, the data will be exported to a variety of formats to meet

project needs. Cross-tab tables showing concentrations by sample location will be prepared.

The project data will be maintained on a secure network drive, which is backed up regularly. Access to

the data will be limited to authorized users and will be controlled by password access.
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5.0 QUALITY ASSURANCE PROJECT PLAN

The USEPA QAPP policy as presented in USEPA Requirements for QAPP (EPA QA/R-5, March 2001)
and the Massachusetts Contingency Plan (MCP) [Massachusetts Department of Environmental
Protection (MassDEP, June 2009)] were used as guidance in preparing the following QAPP sections.
Additional guidance in MassDEP’s WSC #10-320: Compendium of Quality Control Requirements and

Performance Standards for Selected Analytical Protocols (the "CAM™) was used as additional guidance.

5.1 QUALITY ASSURANCE OBJECTIVES FOR DATA ASSESSMENT

QA objectives for the data to be collected include quantitative determinations of the data quality
indicators or precision, accuracy (bias), representativeness, comparability, and completeness
(PARCC) parameters. The objectives for PARCC parameters will vary with the anticipated use of
the data. A discussion of how each of these five parameters will be integrated into this project is

provided below. Sensitivity, as demonstrated by laboratory reporting limits, is also discussed below.
Precision

Precision is a measure of the degree to which two or more measurements are in agreement. Field
precision is assessed through the collection and measurement of field duplicates at a rate of one duplicate

per twenty analytical samples, per matrix, per sampling technique.

Precision will be measured through the calculation of relative percent difference (RPD). The objective
for field precision RPDs is < 30% RPD for aqueous and soil vapor samples, and < 50% RPD for solid

samples, where results reported at greater than 5 times the reporting limit.

Precision in the laboratory is assessed through the calculation of RPD for duplicate samples, either as
MS/MSDs or as laboratory duplicates. The precision objectives, as measured by RPDs, will be the

control limits generated by the laboratories that are current at the time of analyses.
Accuracy

Accuracy is the degree of agreement between the observed value and an accepted reference or true
value. Accuracy in the field is assessed through the use of trip blanks and equipment blanks and through

the adherence to all sample handling, preservation, and holding time requirements. The objective for trip
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blanks and equipment blanks is that no target compounds are present above the reporting limit. Sampling

preservation and holding time requirements are provided in Table 4-6.

Laboratory accuracy is assessed through the analysis of laboratory method blanks, and spiked samples
such as MS/MSDs, LCSs, and surrogate compounds. Method blanks should not contain any target
compounds above the reporting limits (RLs). For spiked samples, the accuracy objectives, as measured
by percent recoveries (%Rs) will be the control limits generated by the laboratories that are current at the

time of analyses.
Representativeness

Representativeness expresses the degree to which data accurately and precisely represents a
characteristic of a population, parameter variations at a sampling point, a process condition, or an

environmental condition within a defined spatial and/or temporal boundary.

Representativeness is ensured through the design of the sampling program and will be satisfied by
ensuring that the SOW is followed and that proper sampling techniques are used. Within the laboratory,
representativeness will be ensured by the use of appropriate methods, conformance to the approved

analytical procedures, and adherence to sample holding times.
Comparability

Comparability expresses the confidence with which one data set can be compared to another.
Comparability is dependent upon the proper design of the sampling program and will be satisfied by
ensuring that the protocols described in this QAPP are followed and that proper sampling techniques are
used. Planned analytical data will be comparable when similar sampling and analytical methods are used
as documented in the SOW.

Completeness

Completeness is a measure of the amount of valid data obtained from a measurement system compared
to the amount that was expected to be obtained under normal conditions. "Normal conditions"” are

defined as the conditions expected if the sampling plan was implemented as planned.

Field completeness is a measure of the amount of valid samples obtained during all sampling for the

project. The field completeness objective is greater than 90 percent.
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Laboratory completeness is a measure of the amount of valid measurements obtained from all the

measurements taken in the project. The laboratory completeness objective is greater than 95 percent.
Sensitivity

Sensitivity of analytical data is demonstrated by laboratory RLs and Method Detection Limits (MDLs).
The target RLs for the analytes to be analyzed are presented in Tables 4-2 through 4-4 for soil
groundwater, air and IDW. The RLs for chlorinated VOCs in bedrock will range from 125 to 1250
ug/kg. The RLs for the actual samples may differ due to analytical dilutions, sample volume, or sample
matrix. The laboratory will notify AECOM if significant sample dilutions are needed or matrix

interferences are encountered during sample analysis that may result in elevated RLSs.

Reporting limits were selected in part by consideration of the data quality levels (DQLS) to be achieved
and in part by consideration of the actual ability of the laboratory to attain reporting limits at the DQLS.
Selected lon Monitoring (SIM) will be performed for 1,4-dioxane analyses to obtain lower reporting
limits. Not all risk based target analyte DQLs are obtainable using the RLs of conventional USEPA or
MassDEP methods.

5.2 DATA QUALITY OBJECTIVES

The USEPA data quality objectives (DQO) process is a multi-step, iterative process that ensures that the
type, quantity, and quality of environmental data used in decision making is appropriate for its intended

application. The DQO process is summarized below.

DQO Step Description

State the Problem Releases or spills to the environment have occurred from historical operations.

Identify the Fill data gaps identified from previous investigations at the site.
Decision

Identify Inputs to
the Decision

Water level measurements

Water quality measurements

Drilling of soil borings

Soil gas point installation

Well installation and development

Groundwater samples from monitoring wells

Soil samples

Soil gas, indoor, and ambient air samples

Headspace screening for total VOCs during borehole advancement, soil sampling, and
bedrock coring

e Analysis of soil, groundwater, and soil vapor/indoor air samples for the parameters
listed in Tables 4-2 through 4-5.
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DQO Step Description
Define Study The Disposal Site.
Boundaries

Develop a Decision | The results of the sampling program will be used to meet the objectives stated in Section
Rule 5.2.1 of this QAPP

Specify Decision The data will be considered acceptable if they are collected according to this SOW and

Error Limits QAPP and they meet the applicable screening levels and data validation criteria.
Optimize the Study | Since a formal statistical design is not being utilized, an iterative process with dynamic
Design work strategies for optimizing the sample design will be used.

5.2.1 Project Objectives
The objectives of this investigation are to:

e Further characterize soil, bedrock, and groundwater conditions and assess contaminant
concentrations in support of modifying the conceptual site model to support future risk

characterizations and a revised Phase 111 RAP.

e Collect data to support mass flux calculations of chlorinated solvents in overburden and bedrock

groundwater along the down-gradient property boundary and in the off-site wetlands.

e Assess chlorinated solvent impacts in soil and groundwater in both overburden and bedrock
beneath Building 1 to determine the nature and extent of this area of concern, and its
relationship, if any, to impacts in the vicinity of the former Tank F as well as the former tank

farm area on site.

e Collect additional rounds of indoor air data to further assess the indoor air exposure pathway at
Building 1.

e Collect additional data to support the site-wide assessment of arsenic and 1,4-dioxane, and

monitored natural attenuation evaluation of chlorinated solvents in groundwater.

e Maintain the packer pressure within bedrock extraction well TRC-202R to prevent

communication between the overburden and bedrock groundwater.

e Meet the performance standards of the MCP.

5-4
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53  SAMPLING REQUIREMENT

5.3.1 Sample Receipt and Handling

The AECOM Field Team Leader is responsible for all samples collected on site. The AECOM Field
Team Leader will designate a sample custodian for each day of the sampling event. The designated
sample custodian is responsible for overseeing and supervising the implementation of proper sample
custody procedures in the field. The sample custodian is also responsible for ensuring sample
custody until the samples have been transferred to the laboratory. Once received by the laboratory,
the samples proceed through an orderly processing sequence specifically designed to ensure
continuous integrity of both the sample and its documentation. By following these procedures,
documents or records needed to ensure a traceable link between the reported measurement results

and the represented site conditions will be generated.
5.3.2 Sample Custody

Custody is one of several factors that are necessary for the admissibility of environmental data as
evidence in a court of law. Custody procedures help to satisfy the two major requirements for
admissibility: relevance and authenticity. Sample custody is addressed in two parts: field sample

collection and laboratory analysis.
A sample is considered to be under a person's custody if:

e Theitem is in the actual possession of a person.
e The item is in the view of the person after being in actual possession of the person.

e The item was in the actual physical possession of the person but is locked up to prevent

tampering.

e Theitem is in a designated and identified secure area.
Field Custody Procedures

The field sampler is personally responsible for the care and custody of the samples until they are
transferred or dispatched properly. Field procedures have been designed such that as few people as
possible will handle the samples. Field samplers will maintain control of all samples in their possession

during field activities. When not in field sampler’s direct possession, all samples will be locked in secure
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locations, either within field vehicles or the treatment building on site. Samples may also be temporarily

secured at the AECOM office in Chelmsford, MA while awaiting pickup by a laboratory courier.

All sample containers will be identified by the use of sample labels with sample numbers, sampling
locations, date/time of collection, and type of analysis. Sample labels will be completed for each sample
using waterproof ink unless prohibited by weather conditions. For example, a logbook notation would
explain that a pencil was used to fill out the sample tag because the pen would not function in freezing

weather.

Samples will be accompanied by a properly completed Chain of Custody (COC). The sample numbers
and locations will be listed on the COC. When transferring the possession of samples, the individuals
relinquishing and receiving will sign, date, and note the time on the record. This record documents the
transfer of custody of samples from the sampler to another person, to the permanent laboratory, or
to/from a secure storage location. An example COC is presented in Appendix H. For soil vapor samples
collected in SUMMA® canisters, a specialized COC that includes fields for initial and final canister
pressure must be used. An example COC to be used for TO-15 (air samples) is presented in Appendix
H.

All sample shipments will be accompanied by the COC identifying the contents. The original record will
accompany the shipment, and the back copy will be retained by the sampler and placed in the project

files.

Field samples will be packed and shipped to the laboratory according to Section 4.14.5 of this SOW.
With the exception of the SUMMA® canisters, samples will be properly packaged on ice at 4°C for
shipment and dispatched to the laboratory for analysis, with a separate signed custody record enclosed in
and secured to the inside top of each sample box or cooler. Shipping containers will be sealed and
secured with strapping tape and custody seals for shipment to the laboratory. The custody seals will be
attached to the front right and back left of the cooler and covered with clear plastic tape after being
signed by field personnel. The cooler will be strapped shut with strapping tape in at least two locations.

For the SUMMA® canisters, the samples will be shipped in the boxes in which they were received.

If the samples are sent by common carrier, the waybill will be used. Waybills will be retained as part of
the permanent documentation. Commercial carriers are not required to sign off on the custody forms
since the custody forms will be sealed inside the sample cooler and the custody seals will remain intact.
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Laboratory Custody Procedures

Samples will be received and logged in at the laboratory by a designated sample custodian or his/her
designee. Upon sample receipt, the sample custodian will

e Examine the shipping containers to verify that the custody tape is intact.

e Examine all sample containers for damage.

e Determine if the temperature required for the requested testing program has been maintained

during shipment and document the temperature on the COC or in sample log-in records.
e Compare samples received against those listed on the COC.
e Verify that sample holding times have not been exceeded.
e Examine all shipping records for accuracy and completeness.

e Determine if sample pH is adequate and whether any adjustments were required (if applicable)

and record sample receipt form.
e Sign and date the COC immediately (if shipment is accepted) and attach the wayhbill.

e Note any problems associated with the coolers and/or samples on the cooler receipt form and
notify the Laboratory Project Manager (PM), who will be responsible for contacting the client.

e Attach laboratory sample container labels with unique laboratory identification and analyses

required.

e Place the samples in the proper laboratory storage.
Following receipt, samples will be logged in according to the following procedure:

e The samples will be entered into the laboratory information management system (LIMS). At a
minimum, the following information will be entered: project name or identification, unique
sample identification numbers (both client and internal laboratory), type of sample, required

analyses, and date and time of laboratory receipt of samples.
e The appropriate laboratory personnel will be notified of sample arrival.

e The completed COC, waybills, and any additional documentation will be placed in the project
file.
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Specific details of laboratory custody procedures for sample receiving, sample identification, sample

control, and record retention are described in the Laboratory QA Manual and laboratory SOPs.
5.3.3 Sample Holding Time Requirements

Holding time requirements for the analyses to be performed on the soil, groundwater, and air samples

are presented in Table 4-6.

5.4 DATA REDUCTION, REVIEW, AND ASSESSMENT

Field data will be reviewed daily by the AECOM Field Team Leader to ensure that the records are
complete, accurate, and legible and to verify that the sampling procedures are in accordance with the
protocols specified in the SOW and QAPP.

Laboratory data reduction procedures will be performed according to the following protocol.

e All information related to analysis will be documented in controlled laboratory logbooks,

instrument printouts, or other approved forms.

e All entries that are not generated by an automated data system will be made neatly and legibly in

permanent, waterproof ink.

¢ Information will not be erased or obliterated. Corrections will be made by drawing a single line
through the error and entering the correct information adjacent to the cross-out. All changes will

be initialed, dated, and, if appropriate, accompanied by a brief explanation.
e Unused pages or portions of pages will be crossed out to prevent future data entry.

e Analytical laboratory records will be reviewed by the supervisory personnel on a regular basis,
and by the Laboratory QA Coordinator periodically, to verify adherence to documentation

requirements.

Prior to the release of any data from the laboratory, the data will be reviewed and approved by laboratory
personnel. The review will consist of a tiered approach that will include reviews by the person

performing the work, by a qualified peer, and by supervisory and/or QA personnel.
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Corrective Action during Data Review and Data Assessment

The need for corrective action may be identified during either data review or data assessment. Potential
types of corrective action may include re-sampling by the field team or rejection/re-analysis of samples
by the laboratory. These actions are dependent upon the ability to mobilize the field team and whether
the data to be collected is necessary to meet the required QA objectives. If the AECOM data reviewer or
data assessor identifies a corrective action situation, the AECOM PM, who in consultation with the LSP-

of-Record, will be responsible for informing the appropriate personnel.

5.5 LABORATORY OPERATION DOCUMENTATION

5.5.1 Laboratory Reports

The standard laboratory turnaround time will be ten business days for all parameters. At certain points in
the program, in order to accommodate the timing of dynamic work strategies, preliminary (unvalidated

by lab) data may be needed for some analyses prior to the ten day period.

The laboratory will provide a hard copy report as a PDF file and an EDD. The EDD will be provided as
text files in AECOM-specific EQuIS® format. The hardcopy data report will conform to the
specifications found in the applicable CAM protocols for those analyses. For non-CAM analyses, the

hard copy data report will contain QC results provided on summary forms.
5.5.2 Data Assessment or Validation Reports

A limited qualitative validation of the data deliverables will be performed. All QC results specified as a
laboratory report deliverable in the CAM protocols will be reviewed by AECOM's data validation staff.
These method-specific QC results typically include method blanks, LCS, matrix spikes, matrix
duplicates, and/or surrogates, and are summarized on QC forms. In addition, the CAM protocols require
that the laboratory include a narrative in the report that details all QC non-conformances that may have
occurred during sample shipping, receipt, processing, and analysis. This information will also be
reviewed by AECOM's data validation staff and will be evaluated with regard to any potential impacts to
the sample data. The QC criteria specified in the CAM protocols will be used to evaluate the QC

information (summarized on forms and detailed in the narrative) during data validation.

Validation of the data will be performed using actions in described in U.S. USEPA Region |, USEPA-
NE Data Validation Functional Guidelines for Evaluation of Environmental Analyses (USEPA, 1996)
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and USEPA Region | Inorganic Data Validation Functional Guidelines (USEPA, 2008), modified for

non-Contract Laboratory Program (CLP) methods.

Upon completion of the validation, a Validation Summary Report will be prepared. This report will
summarize the samples reviewed, elements reviewed, any non-conformances with the established
criteria, and validation actions (including application of data qualifiers). Data qualifiers will be
consistent with the USEPA guidelines. In addition, a Data Usability Report will be prepared in
conformance with the Data Usability Guidelines of MassDEP Policy BWSC 07-350 “MCP Data
Usability Assessment”.

5.6 CORRECTIVE ACTION MEASURES

Corrective action is the process of identifying, recommending, approving, and implementing measures
to counter unacceptable procedures or out-of-limit QC performance that can affect data quality.
Corrective action can occur during field activities, laboratory analyses, and data assessment. All
corrective action proposed and implemented should be documented in the QA reports to management
(see Section 5.6.3 below). Corrective action should only be implemented after approval by the AECOM
PM and LSP-of-Record, or their designee.

The Lockheed Martin PM will be notified of significant issues that potentially impact the achievement of

the project objectives.
5.6.1 Field Activities

Corrective action in the field may be needed when the sample network is changed (i.e., more/less
samples, sampling locations other than those specified in the QAPP, etc.), or when sampling procedures
and/or field analytical procedures require modification, etc. due to unexpected conditions. The field team
may identify the need for corrective action. The AECOM Field Team Leader, if they concur, will notify
the AECOM PM. The AECOM PM, in consultation with the AECOM Laboratory Task Manager and
LSP-of-Record, will approve the corrective measure. The AECOM Field Team Leader will ensure that

the corrective measure is implemented by the field team.

Corrective action resulting from internal field audits will be implemented immediately if data may be
adversely affected due to unapproved or improper use of approved methods. The AECOM Laboratory

Task Manager, Field Task Manager, and LSP-of-Record will identify deficiencies and recommend
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corrective action to the AECOM PM and LSP-of-Record. Implementation of corrective actions will be
performed by the AECOM Field Team Leader and field team. Corrective action will be documented in

QA reports to the project management team (see Section 5.6.3 below).

Corrective actions will be implemented and documented in the field record book. Documentation will

include:

e A description of the circumstances that initiated the corrective action
e The action taken in response
e The final resolution

e Any necessary approvals

No staff member will initiate corrective action without prior communication of findings through the

proper channels.
5.6.2 Laboratory

Corrective action in the laboratory may occur prior to, during, and after initial analyses. A number of
conditions such as broken sample containers, multiple phases, low/high pH readings, and potentially
high concentration samples may be identified during sample log-in or analysis. Following consultation
with laboratory analysts and supervisory personnel, it may be necessary for the Laboratory QA
Coordinator to approve the implementation of corrective action. The AECOM PM and LSP-of-Record

will be notified if the non-conforming condition causes the project objectives to be missed.

These corrective actions are performed prior to release of the data from the laboratory. The corrective
action will be documented in both the laboratory’s corrective action files, and in the narrative data report
sent from the laboratory to the AECOM PM. If the corrective action does not rectify the situation, the
laboratory will contact the AECOM PM, who after consultation with the LSP-of-Record, will determine

the action to be taken and inform the appropriate personnel.
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5.6.3 Implementation and Reporting

QA reports will be submitted to the AECOM PM and LSP-of-Record to ensure that any problems
identified during the SAP programs are investigated and the proper corrective measures taken in
response. The QA reports will include (where applicable):

e All results of field and laboratory audits

e A summary of revisions to the QAPP

e Results of any performance evaluation (PE) or split samples

e Problems noted during data validation and assessment

e Significant QA/QC problems, recommended corrective actions, and the outcome of corrective

actions

QA reports will be prepared by the AECOM Laboratory Task Manager and submitted on an as-needed
basis.

5.7 DOCUMENTATION

Documentation for this project will include a variety of field and office reports to log or record
information for further evaluation and review. These include:
e Field log books
e Soil boring logs
e Well construction logs
e Field data sheets
e Well development and sampling logs
e Equipment calibration forms
e Indoor air building survey form
e Field summary report
e Semi-annual ROS Report
5-12
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6.0 WASTE MANAGEMENT PLAN

This section describes the functional details that comprise the project’s WMP. This WMP has been
prepared in accordance with Lockheed Martin EROP-03: EESH Remediation Waste Management
procedure. In summary, this WMP satisfies the preparation of a waste sampling, testing and hazardous
waste determination plan for approval prior to remediation-derived waste generation. The purpose of the
plan is to ensure that all wastes are properly characterized prior to disposal. Copies of Lockheed Martin

waste management procedures and forms are included in Appendix I.

6.1 INVESTIGATION DERIVED WASTE STREAMS

IDW anticipated to be generated during site activities will include:

e drill cuttings and soil cores from soil borings and monitoring well installation activities
e groundwater from development and purging of monitoring wells

e decontamination fluids

e absorbent wicks saturated with NAPL for Stoddard Fuel (only if deployed)

e soiled personal protective equipment (PPE) and sampling supplies

As a sustainability measure, attempts will be made to minimize the volume of IDW generated by
returning these materials to their point of origin, to the extent practical. All waste soils and rock pieces
not sampled will be contained for profiling and disposal. Where possible, purged groundwater will be
discharged back to the point of withdrawal, as per 310 CMR 40.0045, providing there is no silt or NAPL
evident. Other criteria that will be used as triggers for potentially impacted IDW are visual or olfactory
evidence of contamination, and/or photoionization detector (PID) screening vapors of 5 ppm, above
background. Used but not soiled PPE and sampling supplies will be segregated from soiled materials and
disposed as general trash. Attempts will also be made to reduce usage of materials through the
dedication of sampling equipment at individual locations, where possible without compromising data

quality.

IDW to be managed will be containerized in 55-gallon steel drums while on or off site, or in containers
of appropriate size and material for that particular IDW (i.e., rolloff containers, 275-gallon totes, or frac
tanks). The material will be temporarily stored in a secure area on and off site pending analytical
6-1
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characterization. For drilling and testing/sampling of monitoring wells, it is anticipated that temporary
secured IDW storage areas will be constructed both on site and along the access path leading from the
Stickney Well Road to proposed wells AE-105 series. Each container will be labeled with the following

information:

e Container contents (type of IDW)

e Location(s) from which the IDW was generated (SB, MW identification) including approximate
depths

e Date(s) of generation
e AECOM contact information:

Scott Olson
250 Apollo Drive Chelmsford, MA 01824
978.905.2100

All containers and associated information will be tracked on an IDW log (excel spreadsheet — example
included in Appendix H) to facilitate management of the IDW and the characterization, profiling, and

disposal process.

6.2 WASTE PROFILES

For soil cuttings generated during drilling, chemical analysis of the soil samples will be used to profile
soil IDW. Similarly, water samples collected from wells will be used to profile IDW liquids generated
during development, purging and sampling. These total chemical concentrations along with generator
knowledge can be sufficient for the waste contractor to generate a profile for transport and disposal of
material categorized as non-hazardous. If additional analyses are required, a grab sample will be
obtained for VOC analysis, and a composite sample will be obtained for submittal to the laboratory for
other parameters. If the total concentration data yields concentrations that are borderline hazardous
(generally using the 20 times rule) then Toxicity Characteristic Leaching Program (TCLP) extraction
analyses and possible additional waste characterization analyses will be performed. A composite liquid
sample may be collected to profile liquid IDW generated during drilling, decontamination, and/or well

development activities.
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The following are typical waste characterization analyses, some or all of which may be conducted as
required, either based on the materials encountered on site (grossly impacted materials, material
generated from a new investigation area, discovery of a new condition, etc.) or based on requirements of

the disposal facility:

o total (RCRA 8) metals by USEPA Method 6010B

e total VOCs by USEPA Method 8260B

e total semi-volatile organic compounds (SVOCs) by USEPA Method 8270C
e TPH by USEPA Method 8015 Modified

e total PCBs by USEPA Method 8082

e TCLP (metals, VOCs, SVOCs)

e RCRA Characteristics (ignitability, corrosivity, reactivity)

6.3 WASTE CLASSIFICATION DETERMINATION

Concentrations obtained from the waste characterization analyses will be used to determine waste
classification during waste profile preparation, based on the Maximum Concentration of Contaminants
for the Toxicity Characteristic listed in 40 CFR § 261.24.

AECOM personnel managing Lockheed Martin wastes will complete one Waste Listing Assessment
Form per media per area of concern (anticipated to be soils, liquids, and solids such as spent absorbent
wicks with NAPL, possible PPE, supplies, etc.) based on the anticipated nature of the materials to be
generated. The LSP-of-Record will review and approve the form(s) and forward to the AECOM PM
who will submit them to the Lockheed Martin Project Lead for approval of the determinations made.
Finalization of the waste classification will be made upon receipt of the analytical profiling results which
will be provided to the Lockheed Martin Project Lead in an updated Waste Listing Assessment form for
approval.

IDW generated for disposal from the site is not anticipated to be characterized as hazardous material. If
any IDW is characterized as hazardous, AECOM personnel have the requisite training to satisfy Element

B of the EROP-03: EESH Remediation Waste Management procedure. In addition, the requirements of
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Element C of the EROP-03: EESH Remediation Waste Management procedure will be addressed in the

Waste Listing Assessment Form.

6.4  WASTE HANDLING, TRANSPORTATION, DISPOSAL, AND DOCUMENTATION

Based on the waste classification determination made, a Waste Management Vendor will be selected
from Lockheed Martin’s approved vendor list. AECOM intends to subcontract Clean Harbors, a
Lockheed Martin approved hazardous waste vendor. Although not required for transport and disposal of
non-hazardous materials, AECOM selected Clean Harbors to allow for flexibility with one vendor in
case any IDW from site activities is characterized as a hazardous material. Clean Harbors will arrange
for transportation and disposal of IDW from the site. Recommendations to use a non-Lockheed Martin

approved vendor require prior written approval by the Lockheed Martin Project Lead.

Manifests shall be signed by a Lockheed Martin employee or an AECOM employee as designated agent
by Lockheed Martin and then only after a Lockheed Martin authorization form is completed and

approved by the Lockheed Martin Project Lead.

Typically, manifests are provided by the waste hauler in advance of shipment. Manifests are preprinted
with waste names, codes, and generator information. AECOM will review the manifests for accuracy
and completeness, and forward them to the Lockheed Martin Project Lead for signature, after which
AECOM will hold in preparation for the shipment of waste. This “pre-signing” may occur weeks in
advance. When a manifest is to be used, the actual waste quantity, hauler’s name, and signature are
added to the form. This completes the manifest for purposes of waste transport. AECOM tracks the
unique identifying numbers of pre-signed and used manifests for the purpose of manifest inventory
control. The maximum time-frame for waste storage on site prior to removal, based on the date of

generation, will be as follows: 90 days for hazardous wastes, 120 days for non-hazardous wastes.

Soils and liquids will be transported off site in sealed drums in a box truck. One signed manifest is
required per batch of drums shipped. To save on costs, batching waste shipments to maximize loads are

the best approach.

Upon shipment off site, a copy of each manifest is given to AECOM. AECOM will provide one copy to
the Lockheed Martin Project Lead and retain one copy in the project file.
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The “Designated Facility to Generator” manifest copy should be sent directly to Lockheed Martin from

the disposal facility within 30 days after waste receipt.

6.5 TRAINING REQUIREMENTS

All AECOM personnel working at the former GE site in Wilmington, MA will be trained in OSHA
hazardous waste operations (HAZWOPER) with current annual refreshers as specified in 29 CFR
§1910.120.

In addition, AECOM employees who may be involved with the signing of manifests at the Wilmington
site will have the required Department of Transportation (DOT) Basic Hazmat Employee training, HM-
181 per 49 CFR §172.704 (Subpart H)).

Federal training requirements do not apply to remediation projects that generate less than 100 kilograms
per month (kg/month) of hazardous waste. AECOM personnel (either project team members or select
personnel in our Chelmsford, MA office) are familiar with hazardous waste handling and emergency

procedures, in the event that any IDW at the site is characterized as hazardous material.
6.6 EXPECTED WASTE SCHEDULE
Waste characterization determinations will be re-evaluated, at a minimum, whenever any of the
following circumstances occur:

e A change occurs in the process that produces the waste (e.g. — a new chemical constituent is

discovered, the treatment process is changed).

e A change in the treatment media is made (e.g. — a new media vendor or type is used).

e A waste was tainted by inadvertent mixing of the waste with another waste.

e A change occurred in the hazardous waste regulations that apply to the waste.
Wastes generated as a result of ongoing remediation or treatment operations shall be profiled once per
year unless a more frequent profile is dictated by one of the circumstances defined above. For the scope
of the 2013-2015 site-wide activities at the Wilmington site, it is anticipated that the waste

characterization determinations will be made once for each waste media for each area of concern (solids,

liquids, wicks, etc.).

Supplemental Phase I Scope of Work 6-5 November 2013



AECOM Environment

6.7 SUBMITTALS

AECOM will submit the Waste Listing Assessment Form (Appendix 1) to the Lockheed Martin Project
Lead for approval prior to disposal of wastes generated as a result of AECOM’s work performed on site.
This form will be updated upon receipt of the analytical results and resubmitted for approval by the
Lockheed Martin Project Lead.

Waste characterization analytical results, the generator copy of the waste manifest, COC, transportation,
and destruction records (including certificates of destruction) shall be scanned and electronically
submitted to Lockheed Martin for records retention within 30 days of record finalization for any wastes

transported and disposed of as a result of AECOM performed work.
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Table 2-1

Site Characterization History and Regulatory Timeline

Former GE Facility, 50 Fordham Roa

Wilmington, MA

A=COM

Development of 50 Fordham Road property

GE's Aerospace Instruments Control Systems enters facility

Town of North Reading tests the Stickney Well; Well is shut down

Tank K removed

DEP (DEQE) issues GE a Notice of Responsibility (NOR)

Phase | study

Tanks D, G, H, I, J and a small tank adjacent to Tank F are removed.

Interim Phase 11 Site Investigation Report

DEP (DEQE) classifies the GE site as a Priority Disposal Site

Tank F removed

Phase Il investigation Report

MassDEP approves Tank Farm Area Interim Measure

Tank Farm Pump-and-Treat System Installed (TF-1) (operated ~1993 - 2002)

Phase Il Supplemental Investigation Report

MassDEP approves Eastern Parking Lot Interim Measure

Public Health and Ecological Risk Characterization Report

Interim Measure Remediation System Installed at the Tank Farm and Eastern Parking Lot
- Groundwater treatment and product recovery (RW-1 and RW-2) (operated ~1992 - 1994)

Second Phase Il Supplemental Investigation Report

Martin Marietta acquires GE Aerospace

Phase |11 Remedial Action Plan (RAP)

Completion of product recovery operations in Eastern Parking Lot (no product in wells RW-1 & RW-2)

MassDEP classifies the site as Transition Tier 1A site - Issues Permit #83052

Lockheed and Martin Marietta merge to form Lockheed Martin

MassDEP conditionally approves RAP soil and sediment remediation activities

MassDEP conditionally approves on-site groundwater remediation activities

MassDEP approves RAP modification to eliminate soil vapor extraction and treatment in Tank Farm Area

Conditional approval from MassDEP to proceed with a modified long term groundwater monitoring program

Wilmington Sediment Evaluation letter report

Letter Report presenting proposed change to the Phase 111 RAP

Request to change Tank K selected remedy from SVE to in situ chemical oxidation

Phase IV Remedy Implementation Plan (RIP)
- Eastern Parking Lot and Tank K areas

MassDEP approves request for temporary solution based on technical impracticability and natural attenuation study

MassDEP approves change in selected remedy for Tank K Area pending pilot test results

Eastern Parking Lot Supplemental Investigation Report
- Additional groundwater data for RIP

Groundwater Sampling Summary and Evaluation of Natural Attenuation Report

| e
|

Jul. 25, 2000
Aug. 31, 2000

Tank K Chemical Oxidation Pilot Test letter report
- Technology not able to achieve cleanup standards

Tier | Permit Extension Application Submittal 8/6/99

LMC contractually assigns environmental liability and MCP response action responsibility to TRC

MassDEP approves Supplemental Biosparging/SVE Pilot Test for Tank K Area

MassDEP approves Supplemental Soil Sampling in Eastern Parking Lot

MassDEP receives a petition to designate the site as a PIP site

MassDEP grants the Tier | permit Extension and Transfer Application

Tank K Phase Il Addendum Report
- Biosparging/SVE Pilot Test Results

MassDEP comment letter regarding 1998-1999 reports on groundwater remediation

Phase 111 RAP Addendum for Tank K Area

Phase 111 RAP Addendum for Eastern Parking Lot

Conditional approval from MassDEP of Phase I11 RAP for Eastern Parking Lot

Conditional approval from MassDEP of Phase 111 RAP for Tank K Area

Phase IV RIP for Eastern Parking Lot / Drum Storage Area

Phase IV RIP for Tank K Area

Conditional approval from MassDEP of Phase IV RIP for Eastern Parking Lot Area

Conditional approval from MassDEP of Phase IV RIP for Tank K Area

Bk
al
Nov. 7, 2000

Complete Eastern Parking Lot area soil excavation and disposal

Public Involvement Plan issued by MADEP

Phase 1V As-Built and Final Inspection Report for Eastern Parking Lot / Drum Storage Area

Eastern Parking Lot Interim Measure Completion Report

Tank K Biosparge/SVE System Startup

Phase 1V As-Built and Final Inspection Report for Tank K

Conditional approval from MassDEP of Phase 1V As-Built Final Inspection Report for Eastern Parking Lot

Conditional approval from MassDEP of proposed work plan addendum for groundwater investigation

Supplemental Groundwater Investigation

Conditional approval from MassDEP of Phase 1V As-Built Final Inspection Report for Tank K Area
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Table 2-1
Site Characterization History and Regula’gory Timeline
Former GE Facility, 50 Fordham Road, Wilmington, MA

MassDEP approval of Comprehensive Review of Groundwater Data Report

Scope of Work - Stage |1 Environmental Risk Characterization for Outfalls 001 and 002
Tank Farm Pump-and-Treat System Decommissioned

Phase 111 Remedial Action Plan Addendum for Groundwater

Tank Farm Interim Measure Completion Report
Conditional approval from MassDEP of Phase |11 RAP Addendum for Groundwater
Conditional approval from MassDEP of Stage Il Environmental Risk Characterization Scope of Work
Phase 1V Remedy Implementation Plan for Groundwater
Eastern Parking Lot Area Phase V Operations and Maintenance Report
Tank Farm Phase V Operations and Maintenance Report
Conditional approval from MassDEP of Phase 1V RIP for Groundwater
Groundwater Pump-and-Treat System Installed - Start up in August 2003
Aug. 11, 2003 Revisions to the MCP; direct oversight no longer provided by MassDEP
Sept. 11, 2003 Phase IV As-Built and Final Inspection Report for Groundwater
Jan. 21, 2004 Part | - Stage Il Environmental Risk Characterization and Part I - Phase IV RIP, Outfalls 001 and 002
Aug - Oct 2004 Remediation of Wetlands (Outfalls 001 and 002) August - September and Restoration in October 2004
Dec. 13, 2004 Phase IV As-Built Construction & Final Inspection Report & Partial (A-2) RAO for Outfalls 001 and 002
5-May-05 Release Abatement Measure (RAM) Plan - New Sewer Line System
Mar. 6, 2005 RAM Completion Report - New Sewer Line System
Apr. 20, 2006 Remedy Operation Status Opinion
EZVI Injected into Open Boreholes at Tank Farm Area

Phase 111 RAP Addendum I1 for Groundwater
Modified Phase IV RIP for Groundwater
Phase IV As-Built Construction and Final Inspection Report for Groundwater

Oct-07 TRC Work Plan Evaluation of Emerging Chemicals and TICs in Groundwater

May-08 Work Plan - Vapor Intrusion Study

Groundwater Pump-and-Treat System Shutdown

S
Jun. 30, 2008 Tank K biosparge/SVE System Shutdown
Sep-08 TRC Work Plan Evaluation of Emerging Chemicals and TICs in Groundwater Addendum A

Notification to MassDEP of 120-day Reporting Condition for arsenic in groundwater above RCGW-1
MassDEP issued Notice of Responsibility to Lockheed Martin and issued RTN 3-28282
Work Plan - Vapor Intrusion Study Addendum A
Vapor Intrusion Sampling Report
Final Status Report for Outfalls 001 and 002 W.Q. Cert. (5-Year Post-Restoration Monitoring)
Phase | Site Assessment Rpt, Completion Statement & Tier 1C Permit Application RTN 3-28282
Vapor Intrusion Sampling Report
Nov. 9, 2010 Partial (A-2) RAO for the Tank K Area

Jun-11 RAM Plan for Building 3 and Oil House Demolition and B3 Soil Excavation/Disposal

Aug-11 RAM Plan Addendum Building 3 and Oil House Demolition and B3 Soil Excavation/Disposal
RAM Status Report Building 3 and Oil House Demolition and B3 Soil Excavation/Disposal
Tier 1 Permit Mod. Transferring Environmental Liability from TRC to Lockheed Martin
Interim Phase 11 Comprehensive Site Assessment for RTN3-28282
RAM Completion Report Building 3 and Oil House Demolition and B3 Soil Excavation/Disposal
RTN 3-28282 Linked to RTN 3-0518
ROS Status Report
Mar. 13, 2013 T1 Minor Permit Modification - Change LSP of Record

Source:

Information listed 1968 through February 2000 taken from the Public Involvement Plan (PIP) (MassDEP 11/17/00).
Subsequent information compiled from site historical files provided by CDM, TRC, and the MassDEP website.
While this project timeline summary is detailed, it is not considered to be comprehensive.
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Table 2-2
Operable Unit Summary
Former GE Facility, 50 Fordham Rd, Wilmington, MA

Operable Unit Description Affected Media Compounds of Regulatory Status
Concern
OuU-1 Former Tank Farm source |Vadose zone soils and Stoddard solvent LNAPL |Open
area and adjacent EPL shallow groundwater in groundwater and
extractable petroleum
hydrocarbons (EPH)-
volatile petroleum
hydrocarbons (VPH) in
both soils and groundwater;
associated arsenic
Ou-2 Former Tank Farm source |Groundwater CVOCs and 1,4-dioxane |Open
area and down-gradient
plume on- and off-property
OuU-3 Stormwater/Wastewater Sediment Metals and petroleum Closed, Partial Class A-2
Outfalls 001 and 002 hydrocarbons Response Action Outcome
(RAO) (Submitted
December 2004)
Ou-4 Former Tank K source area | \VVadose zone soils and Gasoline related petroleum |Closed, Partial Class A-
and immediately down- shallow groundwater hydrocarbons Volatile 2RAO (Submitted
gradient plume Organic Compounds November 9, 2010)
(VOCs)
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Table 3-1
Property Access Requirements
Former GE Facility, 50 Fordham Rd, Wilmington, MA

Property/Owner Owner Activities

99 Concord Street, N. Reading, MA International Family Church Access needed for well rehabilitation activities,
groundwater sampling, and walking access to the
other properties and well locations in the
wooded/wetland areas.

Stickney Well Road, N. Reading, MA Town of N. Reading, MA Acces via the paved Stickney Well Road for
AECOM and subcontractor equipment to the other
properties in the wooded/wetland areas.

0 Furbish Pond Lane, N. Reading, MA Town of N. Reading, MA Access needed for well rehabilitation activities,
groundwater sampling, and walking access to the
other properties and well locations in the
wooded/wetland areas. In addition, access via a pre-
existing road on this property needed for AECOM
and subcontractor equipment to the other properties
in the wooded/wetland areas. The pre-existing road
still exists and will require minor clearing to make it

usable again.
#91 Concord Street, N. Reading, MA Federal Express Possible access needed from this property to the
(formerly Coles Express property) wetlands for AECOM and subcontractor equipment
to install and sample proposed AECOM well cluster
AE-106
#71 Concord Street, N. Reading, MA Concord Street Realty Trust (DL Maher property) |Access needed to the grass area along Concord
(Assessor shows as #65) Street to install and sample proposed bedrock
nested well pair STM8-R1/R2.
#87 Concord Street, N. Reading, MA Howland Development Access needed to the wetland areas to the north and
(formerly Bard Med Systems) northwest of this property to install and sample

proposed bedrock clusters AE-106 and AE-107.

Notes:
If the need for access to additional properties is identified, this will be addressed during execution of the Scope of Work in 2014.
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Table 3-2

Monitoring Well Rehabilitation Summary
2013-2014 Supplemental Investigation Acitivities
Former GE Facility, 50 Fordham Road, Wilmington, MA

Well Location Condition/Notes

BRW-1

BRW-1R1
9" Roadbox broken on side; has 7" steel casing inside box; three 2" PVC risers inside box that all feel loose (can move side to

BRW-1R2 Edge of EPL and Wetlands . . . .
side freely); no bolts or bolt holes. Recommend replacing road box and installing large concrete pad.

BRW-1R3

BRW-1R4
Soft bottom could be ~2.4 feet of silt in well (expected total depth 29 ft) - does not impact well screen for sampling but could
redvelop to remove silt. Bolts do not tightly seal roadbox, may be able to retap threads; PVC casing is jagged but expansion
plug provides a seal; Recommend attempt to retap bolt threads and seal lid; else recommend to replace roadbox and to cut

EMW-10D (WE-10D) PVC flat and resurvey TOC elevation; Redevelop to remove silt.

EPL at edge of Wetlands
6" Roadbox; bolt holes are stripped and concrete pad has plants growing through. Needs gasket. Recommend to replace

EMW-10R (WE-10R) roadbox.

EMW-10S (WE-10S) 6" Roadbox; bolt holes are broken and concrete pad has plants growing through. Recommend to replace roadbox.
Roadbox not water tight as it is missing one bolt (broken dog ear) and one bolt is stripped; PVC casing is at an angle but
expansion plug does provide a seal. Recommend to attempt repair/replace bolts; else replace roadbox and cut PVC flat and

EMW-11D (WE-11D) resurvey TOC elevation;

EMW-11R1 (WE-11R1)

EPL at edge of Wetlands 8" roadbox; has three 1" PVC risers inside each with PVC cap; has gasket; needs 3 new bolts; Recommend to attempt to

EMW-11R2 (WE-11R2) replace bolts and secure the lid; if not possible then recommend to replace roadbox.

EMW-11R3 (WE-11R3)

8" Roadbox; 2" PVC riser; one of the three bolt hole ears is broken off; concrete pad has weeds growing through;
EMW-11S (WE-11S) Recommend to replace roadbox.
67A-103R1 8" Roadbox is a water cleanout style fitting. Flush mount, located in grass. 3" steel casing with 2 - 0.5" PVC risers inside. PVC
- Tank Farm risers feel solid in position. Recommend to gauge wells to confirm depths, and if accurate, to replace roadbox with standard
monitoring well roadbox. Consider redevelopment of the wells.

GZA-103R2

GZA-105D Bottom felt firm, but is shy of expected total depth of 26 ft bgs. Could be compacted silt or an inacurrate installation record.
Road box in good condition; PVC casing cut at steep angle and is cracked. Roadbox is water tight so repair not required.

EPL Recommend to cut PVC down below crack to allow adding an expansion plug, and resurvey TOC elevation.
8" Roadbox; 0.5" ID PVC riser; has two 0.5" plastic tubing inside of roadbox; has bolts, but bolt holes are stripped.

GZA-105R EPL Recommend to attempt retap threads to secure lid; if no luck then recommend to replace roadbox.

7" Roadbox; 2" PVC riser cut at 45 degree angle; no expansion cap, but roadbox is water tight; Recommend to cut PVC flat

GZA-105S EPL and add an expansion plug., and resurvey of TOC elevation.

Road box in good condition with expansion plug; Rehab not critical but could cut PVC down to install an expansion plug; Would

GzA-12 Tank E require resurvey of TOC.

\P-13 12" Roadbox in a 34" x 34" concrete pad; pad slightly cracked. Has one bolt; good condition. 8" steel casing inside; casing

Tank Farm feels solid in position. Replace bolt to secure lid.
\P-14 12" Roadbox in a 34" x 34" concrete pad; pad slightly cracked. Has no bolts; good condition. 8" steel casing inside; casing
Tank Farm feels solid in position. Replace bolts to secure lid.
3" tall steel guard pipe located in wetland in ~1-2' standing water. Marked with pink flagging. Has lock. Bottom of guard pipe
corroded and able to lift off of well. 1.5" PVC riser. Recommend to replace outer casing; will need to install within outer

MW-5 Wetlands surface casing or tube with standing water removed to allow for pouring concrete to hold locking casing in place.

1" tall Skinny stickup casing located in wetland in less than 0.5 standing water. Has lock, but clasp is broken; fabricate/install

PS-3 Wetlands locking cover.

6" tall Skinny stickup casing located in wetland in less than 0.5' standing water. Obstruction at 0.4 ft inside; attempt to

PS-3S Wetlands remove obstruction; if unsuccessful - abandon point; if successful, fabricate/install a locking cover.

PS-8S Wetlands Skinny stickup located in wooded area. No standing water. Does not have a cover; fabricate/install locking cover.
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Table 3-2

Monitoring Well Rehabilitation Summary
2013-2014 Supplemental Investigation Acitivities

Former GE Facility, 50 Fordham Road, Wilmington, MA

Well Location Condition/Notes
PS-8M Wetlands Skinny stickup located in wooded area. No standing water. Does not have a cover; fabricate/install locking cover.
PS-8D Wetlands Skinny stickup located in wooded area. No standing water. Does not have a cover; fabricate/install locking cover.
p7-28 LNAPL gauging well. 4-inch dia. PVC. Road box in good condition but no bolts. Well sealed with expansion plug. Recommend
3 EPL - Tank Farm attempt to replace bolts to secure lid; if no luck then recommend to replace roadbox.
PZ-9D
3" tall steel guard pipe with broken cap and no lock. Three 1" PVC risers inside of pipe, only 1 has a PVC cap. Poison ivy
PZ-9R Wetland north of Bldg 2 around well. Recommend to replace cap and lock, and install PVC caps/expansion plugs.
PZ-9S
STM-8D
8" Roadbox located in grass 20" east of fire hydrant. Good condition, but bolts rusted, should be replaced. No concrete pad.
STM-8M Concord Rd Four 1" PVC risers within a 4" steel casing. One of the risers does not have a cap or label. STM-8M has a 1" riser that is
outside of the 4" steel casing, but within the roadbox. Recommend to attempt to retap or replace bolts; else replace road
STM-8R box and install concrete pad.
STM-8S
STM-10R1
7" Roadbox; fair condition, no bolts or concrete pad. Three 1" PVC risers within roadbox. All have expansion plugs.
STM-10R2 Concord Rd
Recommend to replace roadbox.
STM-10S
TRC-101 6" Roadbox; has 1" PVC riser; no bolts; has one broken bolt ear and concrete pad is cracked to the subsurface. Recommend
EPL to replace roadbox.
TRC-102 6" Roadbox; has 1" PVC riser; no bolts; has one broken bolt ear and concrete pad is cracked to the subsurface. Recommend
EPL to replace roadbox.
TRC-103 6" Roadbox; has 1" PVC riser; roadbox cover is broken; no bolts and concrete pad is cracked to the subsurface. Recommend
EPL to replace roadbox.
8" roadbox; has gasket and bolts; one bolt hole stripped 3/8"; has 4" steel casing with expansion plug that provides seal on
TRC-401R-B
EPL the well; Recommend try to retap threads, else replace roadbox.
Notes:

Evaluate each MW roadbox prior to commencing removal. Permanent well casings and grout around PVC may impact ability to remove roadbox without damaging PVC.

Re-evaluate if significant damage to PVC well could occur.

Concrete pads to be 2' x 2' x minimum 6" thick; wire mesh bar to be set in prior to pouring concrete for reinforcement.
Pads are to be poured in such a manner to minimize potential plow damage, while not allowing for puddling over the pad.
Pads set in grass or dirt areas will be set with a 2' x 2" wood form (with cut 2x4s)
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Table 3-3

Rationale of Proposed 2013-2015 Investigation Activities
2013-2014 Supplemental Investigation Activities
Former GE Facility, 50 Fordham Rd, Wilmington, MA

Location ID

Activities

Objective/Rationale

General Mobilization

Site Preparation

« Will consist of grubbing and grading access pathways through the wooded area up to the entry points to the wetlands.

« Access roads through the wetlands will be installed by laying down and stacking swamp matts.

« Setup of facilities; including decontamination area, portable restroom, storage area for drums, core boxes, FLUTe reels, etc.

Prepare site for proposed work scope.

Building 1
Mobilization

Building 1 Drilling and Well Installation
« Conduct electric utility and geophysics scans beneath the floor for utility clearance prior to drilling.
« Conduct pumping test at AE-23R. Stress well by pumping and screen purge water for possible evidence of DNAPL using dye or other
methods.
« Install one bedrock well to a depth of approximately 55 feet, outside and to the South of Building 1. This well will be paired with the
overburden well AE-21.
« Install one bedrock (55 feet deep) and one overburden well (30 feet deep) pair in the high bay room to the North of AE-23R/S.
« Install one bedrock (55 feet deep) and one overburden well (30 feet deep) pair in Building 1 between AE-23R/S and the Tank Farm.
« Install two angled borings from the high bay room to reach soil beneath the southwest corner room. Complete one boring as an
overburden well (30 feet deep) and one boring as a bedrock well (55 feet deep).
« Cascade will use a compressor to perform well development for the open bedrock boreholes using the air-lift method. Cascade will
use a surge block and pump to develop overburden wells.
« Cascade will perform well development on each overburden well after the PVC has been installed and well materials have had time to
settle (minimum of 24-48 hours).

Evaluate nature and extent of CVOC impacts within overburden and bedrock
groundwater beneath Building 1. Secondary objective is to evaluate whether a source
of CVOCs exists beneath the Building.

Mobilization 1

Initial Boring and Well Installation

« Drilling acitvities will be completed along Transect A, located on the eastern edge of the Eastern Parking Lot. The initial boring will
consist of drilling through overburden to the bedrock surface and then coring into bedrock to 175 feet below surface grade.

+ Rock core samples will be collected at high frequency for discrete fracture network (DFN) analysis.

+ Stone Environmental on-site to crush and containerize rock samples.

+ A bedrock boring will be installed along Transect C, located on Concord Street in the vicinity of existing well STM-8. This boring will
consist of two nested PVC wells installed to a maximum depth of 100 feet below surface grade.

+ Cascade will use a compressor to perform well development for the open bedrock boreholes using the air-lift method. Cascade will
use a surge block and pump to develop overburden wells.

+ A blank FLUTe liner will be installed in the open boreholes following drilling and development. A FLUTe technician will be on-site to
instruct Cascade how to install a liner in the initial well. Temporary scaffolding, a 5-foot long PVC extension and heavy drilling mud will
be used for each bedrock well to install the FLUTe liner.

« Four nested overburden wells will be installed in the vicinity of the initial boring. Each nested well will have three separate PVC wells
installed at three depths to a maximum depth of 40 feet below surface grade.

« Cascade will perform well development on each well after the PVC has been installed and well materials have had time to settle
(minimum of 24-48 hours).

Evaluate extent of CVOC impacts within bedrock fractures immediately downgradient
of Tank Farm source area; including evaluation of vertical "zone of irrelevance”.
Results from this rock core DFN hole will be used to evaluate whether the proposed
maximum drilling depth of 175 ft bgs is adequate, or if this hole and other proposed
bedrock holes in later mobilizations need to be drilled deeper. Install overburden wells
to complete the shallow portion of the monitoring well "fence” (Transect A). Also, the
bedrock boring near STM-8 along Concord Street will be used to complete a
monitoring well "fence” (Transect C). Each "fence" will be used for future mass
flux/mass discharge evaluations.

Mobilization 2

Eastern Parking Lot Bedrock Wells

« Drilling activities along Transect A will be completed with the installation of four bedrock wells.

« The drilling depth will be determined using information gained from the initial well installation and testing.

« Cascade will use a compressor to perform well development for the open bedrock boreholes using the air-lift method.

« Cascade will install a blank FLUTe liner in each borehole following well development. Temporary scaffolding, a 5-foot long PVC
extension and heavy drilling mud will be used for each bedrock well to install the FLUTe liner.

Once the maximum drilling depth has been confirmed, based on results from
Mobilization #1, install additional bedrock wells to complete the bedrock portion of the
monitoring well “fence” (Transect A). The “fence" will be used for future mass flux and
mass discharge evaluations.

Mobilization 3

Wetland Wells
« Two nested overburden wells will be installed along Transect B, located in the vicinity of existing well TRC-301R. Each nested well will
have three separate PVC wells installed at three depths to a maximum depth of 40 feet below surface grade.
« Two bedrock wells will be cored adjacent to the two overburden wells. Rock samples will be collected from one for DFN analysis.
+ One nested overburden well will be installed East of Transect B. The well will be constructed with three separate PVC wells, installed at
three depths to a maximum of 40 feet below surface grade.
« Cascade will use a compressor to perform well development for the open bedrock boreholes using the air-lift method. Cascade will
use a surge block and pump to develop overburden wells.
+ Cascade will perform well development on each overburden well after the PVC has been installed and the well materials have had
time to settle (minimum of 24-48 hours).
+ Cascade will install a blank FLUTe liner in each bedrock borehole following well development. Temporary scaffolding and a 10 foot
long PVC extension will used for each bedrock well to install the FLUTe liner.

Install "fence” (Transect B) of overburden and bedrock monitoring wells in wetlands
near existing well TRC-301R to be used for future mass flux and mass discharge
evaluations. Install additional overburden well cluster in wetlands along the mid-point
of the plume. Objective of this additonal well cluster is to better define this portion of
the plume along the southern side.

Mobilization 4A

Borehole Testing

« FLUTe will remove the blank liner from the first borehole in the morning.

« Hager-Richter will perform borehole geophysics on the first hole in the afternoon.

« In the same afternoon, FLUTe will mobilize to next hole, pull the liner and perform a transmissivity profile on the second hole.

« Both FLUTe and Hager-Richter will continue this process for all eight new bedrock borehole locations in addition to TRC-301R.

Conduct testing to identify and evaluate transmissive bedrock fractures that may
represent contaminant migration pathways. Also, collect data on hydraulic properties

Mobilization 4B

Borehole Testing
« Waterloo Geophysics will perform ALS temperature profiling on all eight new bedrock borehole locations in addition to TRC-301R. This
testing will be completed with the 5-ft extension, 5-ft scaffolding and blank FLUTe liners installed (with heavy mud at the bottom).

of these fractures to assist with the future mass flux and mass discharge evaluations.

Mobilization 5

Bedrock Well Completion
« Cascade and FLUTe will complete all bedrock wells by installing either PVC nested wells or FLUTe wells at each location.

Once all preliminary data collected is evluated, dtermine the optimal locations to
screen bedrock boreholes for future groundwater sampling and head measurements.

Tables 3-3 to 3-9.xIsx
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Table 3-4

Mobilization 1 - Transect A (EPL) and Transect C (Concord St) Investigation Summary
2013-2015 Supplemental Investigation Activities
Former GE Facility, 50 Fordham Rd, Wilmington, MA

Location ID

Completion Depth*

Media

Sample Depth

No. of Samples

Analyses

Procedures

General Preparation Work:

Cascade to set up decontamination pad for driling tool decon. Setup drum staging area.

AE-102R

Estimated 175 feet, leave as open borehole

Samples will be collected at high
frequency from bedrock surface to

Discrete fracture network (DFN);
physical parameter analysis (dry bulk
density, sepecific gravity, total
porosity, TOC, hydraulic conductivity)

+ Soft dig to 5 feet below grade for utility clearance using vaccuum excavator.

+ Cascade to will advance a 10 inch borehole 5 feet into competant bedrock, allowing for a 6 inch permanent steel casing to be
grouted inside the borehole to seal off the overburden. Grout will cure for 24 hours prior to coring.

+ Cascade will core into bedrock using a 4.83 inch inside diameter core barrel.

+ Stone Environmental on-site to crush and containerize rock samples for analysis.

+ Cascade to develop open boreholes using air lift methods.

+ FLUTe on-site to instruct Cascade how to install blank liners in open borehole. Liners installed after development.

«+ 5 foot high scaffolding and 5 foot long PVC extension added to bedrock wells in order to install FLUTe liner.

ID - identification
NA - Not applicable

MW - Monitoring Well

No. of samples listed does not include QA/QC samples

Soil sample intervals for laboratory analyses may be adjusted based on observed field conditions
* - Depths may be adjusted based on depth to water and depth to bedrock

(MW-Bedrock) sealed by FLUTe liner. Bedrock completion depth. Expected interval to be conducted on an estimated 4
Eastern Parking Lot
from 40-175 ft. samples, or at a representative
spacing based on fracture conditions
encountered.
135
+ Soft dig to 5 feet below grade for utility clearance using vaccuum excavator.
AE-101S Two overburden soil samples to be + Cascade to develop overburden wells a minimum of 24-48 hours after installation.
AE-101M . . collected per location; if no
AE-101D Ez::z:::g #gsilézggr;gg‘osgriir; I;:x)alé Soil contamination evident, first sample VOCs, EPH/VPH, RCRA Metals
(MW - Overburden Nested Triplet) ' ' from just above water table, and
Eastern Parking Lot second just above bedrock
2
+ Soft dig to 5 feet below grade for utility clearance using vaccuum excavator.
AE-102S Two overburden soil samples to be « Cascade to develop overburden wells a minimum of 24-48 hours after installation.
AE-102M collected per location; if no
E: 40 f -ff 10- I
AE-102D e:::m::zg frgr:iléiol o zg ;Os'fr:‘ré e Soil contamination evident, first sample VOCs, EPHIVPH, RCRA Metals
(MW - Overburden Nested Triplet) ' ' from just above water table, and
Eastern Parking Lot second just above bedrock
. « Soft dig to 5 feet below grade for utility clearance using vaccuum excavator.
AE-103S Two overburden soil samples to be « Cascade to develop overburden wells a minimum of 24-48 hours after installation.
AE-103M . . collected per location; if no
AE-103D Ez::z:::g ég::i%zg:;gjoszrziz Iggﬁx)alff Soil contamination evident, first sample VOCs, EPH/VPH, RCRA Metals
(MW - Overburden Nested Triplet) ' ' from just above water table, and
Eastern Parking Lot second just above bedrock
’ + Soft dig to 5 feet below grade for utility clearance using vaccuum excavator.
AE-104S Two G‘IIIETbULde" 5|0|| Samp'fes to be « Cascade to develop overburden wells a minimum of 24-48 hours after installation.
AE-104M . . collected per location; if no
AE-104D Ez::z:::g ;tg;]eellé_sz-g;:rzlé]:sﬂosfireaenr; |2:}e_::)al€ Soil contamination evident, first sample VOCs, EPH/VPH, RCRA Metals
(MW - Overburden Nested Triplet) ' ' from just above water table, and
Eastern Parking Lot second just above bedrock
+ Soft dig to 5 feet below grade for utility clearance using vaccuum excavator.
+ Cascade to will advance a 10 inch borehole 5 feet into competant bedrock, allowing for a 6 inch permanent steel casing to be
grouted inside the borehole to seal off the overburden. Grout will cure for 24 hours prior to coring.
+ Cascade will core into bedrock using a 4.83 inch inside diameter core barrel.
+ Cascade to develop open boreholes using air lift methods.
. + Cascade to install blank FLUTe liner following development.
Two overburden soil samples to be « 5 foot high scaffolding and 5 foot long PVC extension added to bedrock wells in order to install FLUTe liner.
STM-8 Estimated 100 feet, leave as open borehole collected per location; if no
(MW - Bedrock Nested Couplet) N P Bedrock contamination evident, first sample VOCs, EPH/VPH, RCRA Metals
sealed by FLUTe liner.
Concord St from just above water table, and
second just above bedrock
2
Notes:

Tables 3-3 to 3-9.xIsx
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Table 3-5

Building 1 Investigation Summary

2013-2014 Supplemental Investigation Activities
Former GE Facility, 50 Fordham Rd, Wilmington, MA

Location ID

Completion Depth*

Media

Sample Depth

No. of

Samples

Analyses

Procedures

General Preparation
Work:

Geophysics scan for sub-floor indoor utilities. Electric utility clearance. Cascade to setup exhaust fan to ventilate work area from drill rig exhaust fumes.

AE-2R

Estimated 45-55 feet,
may leave as 10-ft

Three overburden soil samples; if
no impacts evident: 1) first

VOCs (EPA method

« Soft dig to 3-5 feet below grade for utility clearance.

« Cascade to will advance a 10 inch borehole 5 feet into
competant bedrock, allowing for a 6 inch permanent steel
casing to be grouted inside the borehole to seal off the

ID - identification
NA - Not applicable

MW - Monitoring Well

No. of samples listed does not include QA/QC samples

* - Depths may be adjusted based on depth to water and depth to bedrock

(MW-Bedrock) Soil / Bedrock sample from boring 2) above WT 3 8260B); MassDEP  |overburden. Grout will cure for 24 hours prior to coring.
o open borehole or ! : : . S
South of Building 1 |. I 2-inch 0 and 3) from shallowest non- EPH/VPH; RCRA Metals |* Cascade will core into bedrock using a 4.83 inch inside
install 2-inch PVC well. impacted depth diameter core barrel.
« Cascade to develop open boreholes using hoist and
submersible pump.
« Soft dig to 3-5 feet below grade for utility clearance.
« Cascade to will advance a 10 inch borehole 5 feet into
. Three overburden soil samples; if competant bedrock, allowing for a 6 inch permanent steel
AE-25R Estlmalted 45’5‘::;8" no impacts evident: 1) first VOCs (EPA method casing to be grouted inside the borehole to seal off the
(MW - Bedrock) may esve :SI it Soil / Bedrock sample from boring 2) above WT 0 8260B); MassDEP overburden. Grout will cure for 24 hours prior to coring.
Building 1 High Bay |. op”en_ oLe o'e or " and 3) from shallowest non- EPH/VPH; RCRA Metals |+ Cascade will core into bedrock using a 4.83 inch inside
install 2-inch PVC well. impacted depth diameter core barrel.
« Cascade to develop open boreholes using hoist and
submersible pump.
« Soft dig to 3-5 feet below grade for utility clearance.
. « Cascade to develop overburden wells a minimum of 24-48
AE-25S Estlmateq 30 feet, Soil samples to be collected from hours after installation.
screen interval
(MW - Overburden) . Soil the bedrock well at each well 3 NA
e X estimated from 20-30 !
Building 1 High Bay ft pair.
« Soft dig to 3-5 feet below grade for utility clearance.
« Cascade to will advance a 10 inch borehole 5 feet into
. Three overburden soil samples; if competant bedrock, allowing for a 6 inch permanent steel
AE-26R Estlme:ted 45-55 fefet, no impacts evident: 1) first VOCs (EPA method casing to be grouted inside the borehole to seal off the
(MW - Bedrock) may esve :SIIO' t Soil / Bedrock sample from boring 2) above WT 0 8260B); MassDEP overburden. Grout will cure for 24 hours prior to coring.
Building 1 e o el and 3) from shallowest non- EPHIVPH; RCRA Metals |+ Cascade will core into bedrock using a 4.83 inch inside
install 2-inch PVC well. impacted depth diameter core barrel.
« Cascade to develop open boreholes using hoist and
submersible pump.
« Soft dig to 3-5 feet below grade for utility clearance.
i « Cascade to develop overburden wells a minimum of 24-48
AE-26S Esllmateq 30 feet, Soil samples to be collected from hours after installation
screen interval " .
(MW - Overburden) . Soil the bedrock well at each well 3 NA
e estimated from 20-30 i
Building 1 ft pair.
«+ Soft dig to 3-5 feet below grade for utility clearance.
« Cascade to will advance a 10 inch borehole 5 feet into
. Three overburden soil samples; if competant bedrock, allowing for a 6 inch permanent steel
AE-27R Esnmalted 45’5‘?3‘?" no impacts evident: 1) first VOCs (EPA method casing to be grouted inside the borehole to seal off the
(a"(?IEdkMW ° may e;\ve :SI it Soil / Bedrock sample from boring 2) above WT 0 8260B); MassDEP overburden. Grout will cure for 24 hours prior to coring.
BEA ”?c ) . open . orehole or and 3) from shallowest non- EPH/VPH; RCRA Metals |* Cascade will core into bedrock using a 4.83 inch inside
Building 1 install 2-inch PVC well impacted depth diameter core barrel.
« Cascade to develop open boreholes using hoist and
submersible pump.
« Soft dig to 3-5 feet below grade for utility clearance.
AE-27S Estimated 30 feet, Soil samples to be collected from « Cascade to develop overburden wells a minimum of 24-48
(angled MW - screen interval " P hours after installation.
N Soil the bedrock well at each well 3 NA
Overburden) estimated from 20-30 pair.
Building 1 ft :
Notes

Tables 3-3 to 3-9.xIsx
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Table 3-6

Mobilization 2 - Transect A Well Completion Summary
2013-2015 Supplemental Investigation Activities
Former GE Facility, 50 Fordham Rd, Wilmington, MA

Location ID

Completion Depth*

Media

Sample Depth

No. of
Samples

Analyses

Procedures

General Preparation
Work:

Cascade to set up decontamination pad for drillng tool decon. Setup drum staging area.

AE-100R
(MwW-Bedrock)
Eastern Parking Lot

Estimated 175 feet,
leave as open
borehole sealed by
FLUTe liner.

Bedrock

No sampling expected

NA

« Soft dig to 5 feet below grade for utility clearance using
vaccuum excavator.

« Cascade to will advance a 10 inch borehole 5 feet into
competant bedrock, allowing for a 6 inch permanent steel
casing to be grouted inside the borehole to seal off the
overburden. Grout will cure for 24 hours prior to coring.

« Cascade will core into bedrock using a 4.83 inch inside
diameter core barrel.

« Cascade to develop open boreholes using hoist and
submersible pump.

« Cascade to install blank FLUTe liner following development.
« 5 foot high scaffolding and 5 foot long PVC extension added
to bedrock wells in order to install FLUTe liner.

AE-101R
(MW - Bedrock)
Eastern Parking Lot

Estimated 175 feet,
leave as open
borehole sealed by
FLUTe liner.

Bedrock

No sampling expected

NA

« Soft dig to 5 feet below grade for utility clearance using
vaccuum excavator.

« Cascade to will advance a 10 inch borehole 5 feet into
competant bedrock, allowing for a 6 inch permanent steel
casing to be grouted inside the borehole to seal off the
overburden. Grout will cure for 24 hours prior to coring.

« Cascade will core into bedrock using a 4.83 inch inside
diameter core barrel.

« Cascade to develop open boreholes using hoist and
submersible pump.

« Cascade to install blank FLUTe liner following development.
« 5 foot high scaffolding and 5 foot long PVC extension added
to bedrock wells in order to install FLUTe liner.

AE-103R
(MW - Bedrock)
Eastern Parking Lot

Estimated 175 feet,
leave as open
borehole sealed by
FLUTe liner.

Bedrock

No sampling expected

NA

« Soft dig to 5 feet below grade for utility clearance using
vaccuum excavator.

« Cascade to will advance a 10 inch borehole 5 feet into
competant bedrock, allowing for a 6 inch permanent steel
casing to be grouted inside the borehole to seal off the
overburden. Grout will cure for 24 hours prior to coring.

« Cascade will core into bedrock using a 4.83 inch inside
diameter core barrel.

« Cascade to develop open boreholes using hoist and
submersible pump.

« Cascade to install blank FLUTe liner following development.
« 5 foot high scaffolding and 5 foot long PVC extension added
to bedrock wells in order to install FLUTe liner.

AE-104R
(MW - Bedrock)
Eastern Parking Lot

Estimated 175 feet,
leave as open
borehole sealed by
FLUTe liner.

Bedrock

No sampling expected

NA

« Soft dig to 5 feet below grade for utility clearance using
vaccuum excavator.

« Cascade to will advance a 10 inch borehole 5 feet into
competant bedrock, allowing for a 6 inch permanent steel
casing to be grouted inside the borehole to seal off the
overburden. Grout will cure for 24 hours prior to coring.

« Cascade will core into bedrock using a 4.83 inch inside
diameter core barrel.

« Cascade to develop open boreholes using hoist and
submersible pump.

« Cascade to install blank FLUTe liner following development.
« 5 foot high scaffolding and 5 foot long PVC extension added
to bedrock wells in order to install FLUTe liner.

Notes
ID - identification
NA - Not applicable

No. of samples listed does not include QA/QC samples
MW - Monitoring Well

* - Depths may be adjusted based on depth to water and depth to bedrock

Tables 3-3 to 3-9.xIsx
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Table 3-7

Mobilization 3 - Transect 3 (Wetlands) Investigation Summary

2013-2015 Supplemental Investigation

Former GE Facility, 50 Fordham Rd, Wilmington, MA

Location ID

Completion Depth*

Media

Sample Depth

No. of
Samples

Analyses

Procedures

General Preparation
Work:

Access roads constructed using swamp matts. Cascade to set up decontamination pad for drillng tool decon. Setup drum staging area.

TRC-301R

open borehole is
grouted up to

« Cascade to re-develop open borehole well using air lift
methods and/or submersible pump.
« Cascade to install blank liner in open borehole after

(MW - Overburden
Nested Triplet)
Wetlands

ft, 35-40 ft, and 55-60
ft

within PEAT layer. Samples not
collected in soil with evidense of
impact.

(Existing Bedrock approximately NA NA NA NA development.
MW - Wetlands) 105 feet; to seal with
FLUTe liner
« Following coring and screening of the weathered bedrock
zone, Cascade to will advance a 10 inch borehole 5 feet into
competant bedrock, allowing for a 6 inch permanent steel
casing to be grouted inside the borehole to seal off the
Discrete fracture network |overburden. Grout will cure for 24 hours prior to coring.
(DFN); physical parameter |+ Cascade will core into bedrock using a 4.83 inch inside
analysis (dry bulk density, |diameter core barrel.
AE-105R Estimated 175 feet, Samples to be collected at high sepecific gravity, total |+ Stone Environmental on-site to crush and containerize rock
(MW-Bedrock) leave as open Bedrock frequency f_rom bedrock surface 115 poro;ny, TOC, hydraulic  [samples for analysis. ' -
Wetlands borehole Sgaled by to cgmpletlon depth. Expected CO"dUC"WFY) to be conducted |+ Cascade to develop open boreholes using air lift methods
FLUTe liner. interval from 60-175 ft. on an estimated 4 samples, |and/or submersible pump.
or at a representative « Cascade to install blank liners in open borehole after
spacing based on fracture |development.
conditions encountered. |+ 5 foot high scaffolding and 5 foot long PVC extension added
to bedrock wells in order to install FLUTe liner.
AE-105S . Two samples from below water « Cascade to develop overburden wells a minimum of 24-48
AE-105M E::g:;esni?\:;?' table to top of bedrock. Collected hours after installation.
AE-105D N ’ in regular intervals. One sample .
MW - Ov_erburden ﬁ,sgzitg?[,ff:; éoséf) Soil within PE_AT Ia_yer' Samples not 3 total organic carbon (TOC)
Nested Triplet) ft collected in S.0I| with evidense of
Wetlands impact.
« Following coring and screening of the weathered bedrock
zone, Cascade to will advance a 10 inch borehole 5 feet into
competant bedrock, allowing for a 6 inch permanent steel
casing to be grouted inside the borehole to seal off the
overburden. Grout will cure for 24 hours prior to coring.
« Cascade will core into bedrock using a 4.83 inch inside
AE-106R Estimated 175 feet, diameter core barrel. o
(MW-Bedrock) leave as open Bedrock No sampling expected « Cascade to deyelop open boreholes using air lift methods
Wetlands borehole sealed by and/or submersible pump.
FLUTe liner. « Cascade to install blank liners in open borehole after
development.
« 5 foot high scaffolding and 5 foot long PVC extension added
to bedrock wells in order to install FLUTe liner.
AE-106S . Two samples from below water « Cascade to develop overburden wells a minimum of 24-48
AE-106M E;I:Ig:;eidnti?vfaelzt' table to top of bedrock. Collected hours after installation.
I(ANEV\} ?%Dverbur den estimated from 10-15 Soil xi{siiu;aé /Lr]rt?;\;aels. SC; IEPT:?:LGI 3 fraction organic carbon (fOC)
) ft, 35-40 ft, and 55-60 . o .
Nested Triplet) ft collected in s_0|l with evidense of
Wetlands impact.
AE-107S Estimated 60 feet Two samples from below water « Cascade to develop overburden wells a minimum of 24-48
AE-107M . ' table to top of bedrock. Collected hours after installation.
AE-107D screen intervals . in regular intervals. One sample . .
estimated from 10-15 Soil 3 fraction organic carbon (fOC)

Notes
ID - identification
NA - Not applicable

MW - Monitoring Well

No. of samples listed does not include QA/QC samples

* - Depths may be adjusted based on depth to water and depth to bedrock

Tables 3-3 to 3-9.xIsx

Page 1 of 1
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Table 3-8

Mobilizations 4A and 4B - Borehole Geophysics, FLUTe Transmissivity Profiling, and ALS Temperature Profiling Summary
2013-2015 Supplemental Investigation Activities
Former GE Facility, 50 Fordham Rd, Wilmington, MA

Activity

Location ID

Procedure

General Preparation
Work:

Cascade will construct temporary scaffolding 10 feet high at each borehole location. Each borehole will have a blank FLUTe liner in place prior to testing.

Mobilization 4A

AE-100R, AE-101R,
AE-102R, AE-103R,

« FLUTe will remove the blank liner from two boreholes to allow work on two at one time.

Borehole. AB-104R, AE-105R, |, Hagar Richter will perform the following borehole geophysical test: (1) acoustic caliper (2) fluid temperature (3) fluid resistivity (4) single point resistance (5)
Geophysics AE-106R, X . N X ! X .
STM-8R1/R2. and spontaneous potential (6) natural gamma (7) acoustic borehole televiewer (8) optical televiewer (9) heat pulse flow meter [ambient and low flow pumping]
TRC-301R
AE-100R, AE-101R,
AE-102R, AE-103R, . o - . _— . . .
FLUTe « FLUTe will perform FLUTe transmissivity profiling on the second borehole that has had the blank liner removed. This will be done while Hagar Richter is
- AE-104R, AE-105R, . " " . . . . . . . A
Transmissivity AE-106R working on the first borehole. After testing, the two companies will swap locations. Leap-frogging will continue until all borehole testing is complete.
Profiling STM-8R1/R2, and * FLUTe will re-install the blank liner following all down-hole testing.
TRC-301R

Mobilization 4B

ALS Temperature
Profiling

AE-100R, AE-101R,
AE-102R, AE-103R,
AE-104R, AE-105R,
AE-106R,
STM-8R1/R2, and
TRC-301R

« Waterloo Geophysics will perform ALS temperature profiling. This test will be completed with the blank FLUTe liner in place.

Notes
ID - identification
NA - Not applicable

No. of samples listed does not include QA/QC samples
MW - Monitoring Well

* - Depths may be adjusted based on depth to water and depth to bedrock

Tables 3-3 to 3-9.xIsx
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Table 3-9A.xlsx

Table 3-9a

Groundwater Sampling Summary - Initial 2014 Round
Former GE Facility, 50 Fordham Rd, Wilmington, MA

VOCs . Field Parameters:
Well (Sws4e6/U 1,4-dioaxne pH, temperature, . 16,18
. . . (SW846/USEP . Isotopic Analysis: 07/0™,
Area Location New Well? Strata D!ameter Matrix SEPA A Method conductivity, ORP, Hl/HZ and 534/535
(inches) Method DO, and/or
8260C) 8270DSIM) turbidity
Building 1 AE-01l N Overburden 2 WG
Building 1 AE-01S N Overburden 2 WG
Building 1 AE-02| N Overburden 2 WG
Building 1 AE-02R Y Bedrock 2 WG 1 1 1
Building 1 AE-23R N Bedrock 2 WG 1 1 1
Building 1 AE-23S N Overburden 2 WG 1 1 1
Building 1 AE-24 N Overburden 2 WG 1 1 1
Building 1 AE-25R Y Bedrock 2 WG 1 1 1
Building 1 AE-25S Y Overburden 2 WG 1 1 1
Building 1 AE-26R Y Bedrock 2 WG 1 1 1
Building 1 AE-26S Y Overburden 2 WG 1 1 1
Building 1 AE-27R Y Bedrock, Angled 2 WG 1 1 1
Building 1 AE-27S Y Overburden, Angled 2 WG 1 1 1
Building 1 GZA-101R N Bedrock 0.5 WG
Building 1 GZA-12 N Overburden 2 WG
Building 1 Pumped Well N Bedrock 2 (or open) WG 3 1
Concord Street STM-8D N Overburden 0.75 WG
Concord Street STM-8M N Overburden 0.75 WG
Concord Street STM-8R N Bedrock 1.5 WG 1 1
Concord Street STM-8R1 Y Bedrock 1.5 WG 1 1
Concord Street STM-8R2 Y Bedrock 1.5 WG 1 1
Concord Street STM-8S N Overburden 0.75 WG
EPL Area AE-03 N Overburden 2 WG
EPL Area AE-04 N Overburden 2 WG
EPL Area GZA-105D N Overburden 1.5 WG
EPL Area GZA-105S N Overburden 1.5 WG
EPL Area TRC-102 N Overburden 1.25 WG
LTGMP EMW-10D N Overburden 2 WG
LTGMP EMW-10R N Bedrock 2 WG
LTGMP EMW-11D N Overburden 2 WG
LTGMP EMW-11R1 N Bedrock 0.75 WG
LTGMP EMW-11R2 N Bedrock 0.75 WG
LTGMP EMW-11R3 N Bedrock 0.75 WG
LTGMP TRC-402 existing? Overburden 2 WG
LTGMP TRC-403 existing? Overburden 2 WG
Source Control - Downgradient Wetland Wells GZA-14 N Overburden 2 WG
Source Control - Downgradient Wetland Wells GZA-14A N Overburden 2 WG
Source Control - Downgradient Wetland Wells MW-4 N Overburden 1.5 WG
Source Control - Downgradient Wetland Wells MW-4A N Overburden 1.5 WG
Source Control - Downgradient Wetland Wells MW-5 N Overburden 1.5 WG
Source Control - Downgradient Wetland Wells MW-7 N Overburden 1.5 WG
Source Control - Downgradient Wetland Wells PS-1D N Overburden 0.62 WG
Source Control - Downgradient Wetland Wells PS-1M N Overburden 0.62 WG
Source Control - Downgradient Wetland Wells PS-1S N Overburden 0.62 WG
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Table 3-9A.xlsx

Table 3-9a

Groundwater Sampling Summary - Initial 2014 Round
Former GE Facility, 50 Fordham Rd, Wilmington, MA

VOCs . Field Parameters:
Well (Sws4e6/U 1,4-dioaxne pH, temperature, . 16,18
. . . (SW846/USEP . Isotopic Analysis: 07/0™,
Area Location New Well? Strata D!ameter Matrix SEPA A Method conductivity, ORP, Hl/HZ and 534/535
(inches) Method DO, and/or
8260C) 8270DSIM) turbidity

Source Control - Downgradient Wetland Wells PS-2D N Overburden 0.62 WG

Source Control - Downgradient Wetland Wells PS-2M N Overburden 0.62 WG

Source Control - Downgradient Wetland Wells PS-2S N Overburden 0.62 WG

Source Control - Downgradient Wetland Wells PS-3 N Overburden 0.62 WG

Source Control - Downgradient Wetland Wells PS-4 N Overburden 0.62 WG

Source Control - Downgradient Wetland Wells PS-5D N Overburden 0.62 WG

Source Control - Downgradient Wetland Wells PS-5S N Overburden 0.62 WG

Source Control - Downgradient Wetland Wells PS-8D N Overburden 0.62 WG

Source Control - Downgradient Wetland Wells PS-8M N Overburden 0.62 WG

Source Control - Downgradient Wetland Wells PS-8S N Overburden 0.62 WG

Source Control - Onsite IP-1R2 N Bedrock 2 WG

Source Control - Onsite TRC-401R N Bedrock 2 WG

Transect A AE-100R-A Y Bedrock FLUTE WG 1 1

Transect A AE-100R-B Y Bedrock FLUTE WG 1 1

Transect A AE-100R-C Y Bedrock FLUTE WG 1 1

Transect A AE-100R-D Y Bedrock FLUTE WG 1 1

Transect A AE-100R-E Y Bedrock FLUTE WG 1 1

Transect A AE-101D Y Overburden 1.5 WG 1 1

Transect A AE-101M Y Overburden 1.5 WG 1 1

Transect A AE-101R-A Y Bedrock FLUTE WG 1 1

Transect A AE-101R-B Y Bedrock FLUTE WG 1 1

Transect A AE-101R-C Y Bedrock FLUTE WG 1 1

Transect A AE-101R-D Y Bedrock FLUTE WG 1 1

Transect A AE-101R-E Y Bedrock FLUTE WG 1 1

Transect A AE-101S Y Overburden 1.5 WG 1 1

Transect A AE-102D Y Overburden 1.5 WG 1 1 1
Transect A AE-102M Y Overburden 1.5 WG 1 1

Transect A AE-102R-A Y Bedrock FLUTE WG 1 1

Transect A AE-102R-B Y Bedrock FLUTE WG 1 1 1
Transect A AE-102R-C Y Bedrock FLUTE WG 1 1

Transect A AE-102R-D Y Bedrock FLUTE WG 1 1

Transect A AE-102R-E Y Bedrock FLUTE WG 1 1

Transect A AE-102S Y Overburden 1.5 WG 1 1 1
Transect A AE-103D Y Overburden 1.5 WG 1 1

Transect A AE-103M Y Overburden 1.5 WG 1 1

Transect A AE-103R-A Y Bedrock FLUTE WG 1 1

Transect A AE-103R-B Y Bedrock FLUTE WG 1 1

Transect A AE-103R-C Y Bedrock FLUTE WG 1 1

Transect A AE-103R-D Y Bedrock FLUTE WG 1 1

Transect A AE-103R-E Y Bedrock FLUTE WG 1 1
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Table 3-9A.xlsx

Table 3-9a

Groundwater Sampling Summary - Initial 2014 Round
Former GE Facility, 50 Fordham Rd, Wilmington, MA

VOCs . Field Parameters:
Well (Sws4e6/U 1,4-dioaxne pH, temperature, . 16,18
. . . (SW846/USEP . Isotopic Analysis: 07/0™,
Area Location New Well? Strata D!ameter Matrix SEPA A Method conductivity, ORP, Hl/HZ and 534/535
(inches) Method DO, and/or
8260C) 8270DSIM) turbidity

Transect A AE-103S Y Overburden 1.5 WG 1 1
Transect A AE-104D Y Overburden 1.5 WG 1 1
Transect A AE-104M Y Overburden 1.5 WG 1 1
Transect A AE-104R-A Y Bedrock FLUTE WG 1 1
Transect A AE-104R-B Y Bedrock FLUTE WG 1 1
Transect A AE-104R-C Y Bedrock FLUTE WG 1 1
Transect A AE-104R-D Y Bedrock FLUTE WG 1 1
Transect A AE-104R-E Y Bedrock FLUTE WG 1 1
Transect A AE-104S Y Overburden 1.5 WG 1 1
Transect B AE-105D Y Overburden 1.5 WG 1 1
Transect B AE-105M Y Overburden 1.5 WG 1 1
Transect B AE-105R-A Y Bedrock FLUTE WG 1 1
Transect B AE-105R-B Y Bedrock FLUTE WG 1 1
Transect B AE-105R-C Y Bedrock FLUTE WG 1 1
Transect B AE-105R-D Y Bedrock FLUTE WG 1 1
Transect B AE-105R-E Y Bedrock FLUTE WG 1 1
Transect B AE-105S Y Overburden 1.5 WG 1 1
Transect B AE-106D Y Overburden 1.5 WG 1 1
Transect B AE-106M Y Overburden 1.5 WG 1 1
Transect B AE-106R-A Y Bedrock FLUTE WG 1 1
Transect B AE-106R-B Y Bedrock FLUTE WG 1 1
Transect B AE-106R-C Y Bedrock FLUTE WG 1 1
Transect B AE-106R-D Y Bedrock FLUTE WG 1 1
Transect B AE-106R-E Y Bedrock FLUTE WG 1 1

Transect B AE-106S Y Overburden 1.5 WG 1 1 1
Transect B AE-107D Y Overburden 1.5 WG 1 1
Transect B AE-107M Y Overburden 1.5 WG 1 1
Transect B AE-107S Y Overburden 1.5 WG 1 1
Transect B TRC-301R-A Y Bedrock FLUTE WG 1 1
Transect B TRC-301R-B Y Bedrock FLUTE WG 1 1
Transect B TRC-301R-C Y Bedrock FLUTE WG 1 1
Transect B TRC-301R-D Y Bedrock FLUTE WG 1 1
Transect B TRC-301R-E Y Bedrock FLUTE WG 1 1

EPL, Concord St, Wetlands: 64 10 64 9

Notes: Bldg 1: 10 10 10 0

Pumped Well 3 0 1 0

Totals: 77 20 75 9
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Table 3-9b

Groundwater and Surface Water Sampling Summary - October 2014

Former GE Facility, 50 Fordham Rd, Wilmington, MA

) EPH and polycyclic Total Dissolved
VOCs 1,4-dioaxne Field Parameters: Isotopic Analysis: aromatic As, Fe, Mn As, fe, Mn ) ! ) Methane/ Ferrous iron . ) .
Well (Swg4a6/U (SW846/USEP pH, temperature, [ CSIA: 13C/12C 0'%/0% VPH (MassDEP- hydrocarbons (SW846/ (field Chloride Nitrate Sulfate Total organic ethane/ Dissolved and Microbial Analysis:
Area Location New Well? Strata Diameter Matrix SEPA A Method conductivity, ORP, | ratio for PCE, TCE, HH2 VPH-04-1.1 (PAH) (MassDEP- USEPA filtered) (USEPA Nitrite (USEPA (USEPA Sulfide carbon ethene hydrogen manganese Quantaray
(inches) Method 8270D SIM) DO, and/or Cis-1,2-DCE, VC 3,36 Revision 1) EPH-04-1.1 Method (SW846/USE|  300.0) 300.0) 300.0) (SW-846 9060A)| (Microseeps field test kits (Microbial Insights)
8260C) turbidity and S7/S Revision 1) (on-site 60100) PA Method AM20Gax)
wells only) 6010C)

Concord Street STM-8D N Overburden 0.75 WG 1 1 1 1
Concord Street STM-8M N Overburden 0.75 WG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Concord Street STM-8R N Bedrock 15 WG 1 1 1
Concord Street STM-8R1 Y Bedrock 15 WG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Concord Street STM-8R2 Y Bedrock 15 WG 1 1 1
Concord Street STM-8S N Overburden 0.75 WG 1 1 1 1 1
EPL Area AE-03 N Overburden 2 WG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
EPL Area AE-04 N Overburden 2 WG 1 1 1 1 1 1
EPL Area GZA-105D N Overburden 15 WG 1 1 1 1 1 1
EPL Area GZA-105S N Overburden 15 WG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
EPL Area TRC-102 N Overburden 1.25 WG 1 1 1 1 1 1
LTGMP EMW-10D N Overburden 2 WG 1 1
LTGMP EMW-10R N Bedrock 2 WG 1 1
LTGMP EMW-11D N Overburden 2 WG 1 1
LTGMP EMW-11R1 N Bedrock 0.75 WG 1 1
LTGMP EMW-11R2 N Bedrock 0.75 WG 1 1
LTGMP EMW-11R3 N Bedrock 0.75 WG 1 1
LTGMP TRC-402 existing? Overburden 2 WG 1 1
LTGMP TRC-403 existing? Overburden 2 WG 1 1
Source Control - Downgradient Wetland Wells GZA-14 N Overburden 2 WG 1 1 1 1 1 1
Source Control - Downgradient Wetland Wells GZA-14A N Overburden 2 WG 1 1
Source Control - Downgradient Wetland Wells MW-4 N Overburden 15 WG 1 1
Source Control - Downgradient Wetland Wells MW-4A N Overburden 15 WG 1 1
Source Control - Downgradient Wetland Wells MW-5 N Overburden 15 WG 1 1
Source Control - Downgradient Wetland Wells MW-7 N Overburden 15 WG 1 1
Source Control - Downgradient Wetland Wells PS-1D N Overburden 0.62 WG 1 1
Source Control - Downgradient Wetland Wells PS-1M N Overburden 0.62 WG 1 1
Source Control - Downgradient Wetland Wells PS-1S N Overburden 0.62 WG 1 1
Source Control - Downgradient Wetland Wells PS-2D N Overburden 0.62 WG 1 1
Source Control - Downgradient Wetland Wells PS-2M N Overburden 0.62 WG 1 1
Source Control - Downgradient Wetland Wells PsS-2S N Overburden 0.62 WG 1 1
Source Control - Downgradient Wetland Wells PS-3 N Overburden 0.62 WG 1 1
Source Control - Downgradient Wetland Wells Ps-4 N Overburden 0.62 WG 1 1
Source Control - Downgradient Wetland Wells PS-5D N Overburden 0.62 WG 1 1
Source Control - Downgradient Wetland Wells PS-5S N Overburden 0.62 WG 1 1
Source Control - Downgradient Wetland Wells PS-8D N Overburden 0.62 WG 1 1
Source Control - Downgradient Wetland Wells PS-8M N Overburden 0.62 WG 1 1
Source Control - Downgradient Wetland Wells PS-8S N Overburden 0.62 WG 1 1
Source Control - Onsite IP-1R2 N Bedrock 2 WG 1 1
Source Control - Onsite TRC-401R N Bedrock 2 WG 1 1
Surface Water Ipswich River ws

" (Zt expected discharge pt.) NA NA - 1 1
Surface Water Ipswich River ws

" (Zownstream of discharge pt.) NA NA - 1 1
Surface Water Ipswich River ws

" (Zpstream of discharge pt.) NA NA - 1 1
Surface Water Wetlands near AE-102 NA NA -- WS 1 1 1
Surface Water Wetlands near AE-105 NA NA - S 1 1 1
Surface Water Wetlands near AE-106 NA NA -- WS 1 1 1
Surface Water Wetlands near AE-107 NA NA - WS 1 1
Transect A AE-100R-A Y Bedrock FLUTE WG 1 1 1
Transect A AE-100R-B Y Bedrock FLUTE WG 1 1 1
Transect A AE-100R-C Y Bedrock FLUTE WG 1 1 1
Transect A AE-100R-D Y Bedrock FLUTE WG 1 1 1
Transect A AE-100R-E Y Bedrock FLUTE WG 1 1 1
Transect A AE-101D Y Overburden 15 WG 1 1 1
Transect A AE-101M Y Overburden 15 WG 1 1 1
Transect A AE-101R-A Y Bedrock FLUTE WG 1 1 1
Transect A AE-101R-B Y Bedrock FLUTE WG 1 1 1
Transect A AE-101R-C Y Bedrock FLUTE WG 1 1 1
Transect A AE-101R-D Y Bedrock FLUTE WG 1 1 1
Transect A AE-101R-E Y Bedrock FLUTE WG 1 1 1
Transect A AE-101S Y Overburden 1.5 WG 1 1 1
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Table 3-9b

Groundwater and Surface Water Sampling Summary - October 2014

Former GE Facility, 50 Fordham Rd, Wilmington, MA

) EPH and polycyclic Total Dissolved
VOCs 1,4-dioaxne Field Parameters: Isotopic Analysis: aromatic As, Fe, Mn As, fe, Mn ) ! ) Methane/ Ferrous iron . ) .
Well (Swg4a6/U (SW846/USEP pH, temperature, [ CSIA: 13C/12C 0'%/0% VPH (MassDEP- hydrocarbons (SW846/ (field Chloride Nitrate Sulfate Total organic ethane/ Dissolved and Microbial Analysis:
Area Location New Well? Strata Diameter Matrix SEPA A Method conductivity, ORP, | ratio for PCE, TCE, HH2 VPH-04-1.1 (PAH) (MassDEP- USEPA filtered) (USEPA Nitrite (USEPA (USEPA Sulfide carbon ethene hydrogen manganese Quantaray
(inches) Method 8270D SIM) DO, and/or Cis-1,2-DCE, VC 3,36 Revision 1) EPH-04-1.1 Method (SW846/USE|  300.0) 300.0) 300.0) (SW-846 9060A)| (Microseeps field test kits (Microbial Insights)
8260C) turbidity and S7/S Revision 1) (on-site 60100) PA Method AM20Gax)
wells only) 6010C)

Transect A AE-102D Y Overburden 1.5 WG 1 1 1
Transect A AE-102M Y Overburden 15 WG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Transect A AE-102R-A Y Bedrock FLUTE WG 1 1 1
Transect A AE-102R-B Y Bedrock FLUTE WG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Transect A AE-102R-C Y Bedrock FLUTE WG 1 1 1
Transect A AE-102R-D Y Bedrock FLUTE WG 1 1 1
Transect A AE-102R-E Y Bedrock FLUTE WG 1 1 1
Transect A AE-102S Y Overburden 15 WG 1 1 1
Transect A AE-103D Y Overburden 15 WG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Transect A AE-103M Y Overburden 15 WG 1 1 1
Transect A AE-103R-A Y Bedrock FLUTE WG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Transect A AE-103R-B Y Bedrock FLUTE WG 1 1 1
Transect A AE-103R-C Y Bedrock FLUTE WG 1 1 1
Transect A AE-103R-D Y Bedrock FLUTE WG 1 1 1
Transect A AE-103R-E Y Bedrock FLUTE WG 1 1 1
Transect A AE-103S Y Overburden 15 WG 1 1 1
Transect A AE-104D Y Overburden 1.5 WG 1 1 1
Transect A AE-104M Y Overburden 15 WG 1 1 1
Transect A AE-104R-A Y Bedrock FLUTE WG 1 1 1
Transect A AE-104R-B Y Bedrock FLUTE WG 1 1 1
Transect A AE-104R-C Y Bedrock FLUTE WG 1 1 1
Transect A AE-104R-D Y Bedrock FLUTE WG 1 1 1
Transect A AE-104R-E Y Bedrock FLUTE WG 1 1 1
Transect A AE-104S Y Overburden 15 WG 1 1 1
Transect B AE-105D Y Overburden 15 WG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Transect B AE-105M Y Overburden 15 WG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Transect B AE-105R-A Y Bedrock FLUTE WG 1 1
Transect B AE-105R-B Y Bedrock FLUTE WG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Transect B AE-105R-C Y Bedrock FLUTE WG 1 1
Transect B AE-105R-D Y Bedrock FLUTE WG 1 1
Transect B AE-105R-E Y Bedrock FLUTE WG 1 1
Transect B AE-105S Y Overburden 15 WG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Transect B AE-106D Y Overburden 1.5 WG 1 1
Transect B AE-106M Y Overburden 15 WG 1 1
Transect B AE-106R-A Y Bedrock FLUTE WG 1 1
Transect B AE-106R-B Y Bedrock FLUTE WG 1 1
Transect B AE-106R-C Y Bedrock FLUTE WG 1 1
Transect B AE-106R-D Y Bedrock FLUTE WG 1 1
Transect B AE-106R-E Y Bedrock FLUTE WG 1 1
Transect B AE-106S Y Overburden 15 WG 1 1
Transect B AE-107D Y Overburden 15 WG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Transect B AE-107M Y Overburden 15 WG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Transect B AE-107S Y Overburden 15 WG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Transect B TRC-301R-A Y Bedrock FLUTE WG
Transect B TRC-301R-B Y Bedrock FLUTE WG
Transect B TRC-301R-C Y Bedrock FLUTE WG
Transect B TRC-301R-D Y Bedrock FLUTE WG
Transect B TRC-301R-E Y Bedrock FLUTE WG

EPL, Concord St, Wetlands: 96 50 96 11 4 19 19 19 19 15 15 15 15 15 15 15 15 15 11
Notes: Surface Water 7 0 7 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Totals: 103 50 103 11 7 19 19 19 19 15 15 15 15 15 15 15 15 15 11
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Table 3-9¢

Groundwater Sampling Summary - October 2015
Former GE Facility, 50 Fordham Rd, Wilmington, MA

EPH and polycyclic

VOCs 1,4-dioaxne Field Parameters: CSIA: 13C/12C Isotoplic aromatic AST::E:VIn E:Slt:ze((:i:z Methane/ Ferrous iron
New Well (Sws4e/U (S\lN846/USEP pH, temperature, ratio for PCE An;'VSEi VPH (MassDEP- hydrocarbons (SlW8146/ }iltered) Chloride Nitrate Sulfate Total organic ethane/ Dissolved and Microbial Analysis:
Area Location Strata Diameter Matrix SEPA conductivity, ORP, R ! 07°/0 VPH-04-1.1 (PAH) (MassDEP- (USEPA Nitrite (USEPA (USEPA Sulfide |[carbon (SW- ethene Quantaray
Well? . A Method TCE, Cis-1,2-DCE, 1,02 L USEPA (SW846/USE ) hydrogen manganese . R |
(inches) Method DO, and/or H/H Revision 1) EPH-04-1.1 300.0) 300.0) 300.0) 846 9060A) | (Microseeps . .| (Microbial Insights)
82600) 8270D SIM) turbidity vC and S¥/5% Revision 1) (on-site Method PA Method AM20Gax) field test kits
6010C) 6010C)
wells only)

Concord Street STM-8D N Overburden 0.75 WG

Concord Street STM-8M N Overburden 0.75 WG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Concord Street STM-8R N Bedrock 1.5 WG

Concord Street STM-8R1 Y Bedrock 1.5 WG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Concord Street STM-8R2 Y Bedrock 1.5 WG

Concord Street STM-8S N Overburden 0.75 WG

EPL Area AE-03 N Overburden 2 WG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
EPL Area AE-04 N Overburden 2 WG

EPL Area GZA-105D N Overburden 1.5 WG

EPL Area GZA-105S N Overburden 1.5 WG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
EPL Area TRC-102 N Overburden 1.25 WG

LTGMP EMW-10D N Overburden 2 WG 1 1

LTGMP EMW-10R N Bedrock 2 WG 1 1

LTGMP EMW-11D N Overburden 2 WG

LTGMP EMW-11R1 N Bedrock 0.75 WG

LTGMP EMW-11R2 N Bedrock 0.75 WG

LTGMP EMW-11R3 N Bedrock 0.75 WG

LTGMP TRC-402 existing? |Overburden 2 WG

LTGMP TRC-403 existing? |Overburden 2 WG

Source Control - Downgradient Wetland Wells GZA-14 N Overburden 2 WG

Source Control - Downgradient Wetland Wells GZA-14A N Overburden 2 WG 1 1

Source Control - Downgradient Wetland Wells MW-4 N Overburden 1.5 WG 1 1

Source Control - Downgradient Wetland Wells MW-4A N Overburden 1.5 WG

Source Control - Downgradient Wetland Wells MW-5 N Overburden 1.5 WG 1 1

Source Control - Downgradient Wetland Wells MW-7 N Overburden 1.5 WG

Source Control - Downgradient Wetland Wells PS-1D N Overburden 0.62 WG

Source Control - Downgradient Wetland Wells PS-1M N Overburden 0.62 WG 1 1

Source Control - Downgradient Wetland Wells PS-1S N Overburden 0.62 WG

Source Control - Downgradient Wetland Wells PS-2D N Overburden 0.62 WG

Source Control - Downgradient Wetland Wells PS-2M N Overburden 0.62 WG 1 1

Source Control - Downgradient Wetland Wells PS-2S N Overburden 0.62 WG

Source Control - Downgradient Wetland Wells PS-3 N Overburden 0.62 WG 1 1

Source Control - Downgradient Wetland Wells PS-4 N Overburden 0.62 WG

Source Control - Downgradient Wetland Wells PS-5D N Overburden 0.62 WG

Source Control - Downgradient Wetland Wells PS-5S N Overburden 0.62 WG 1 1

Source Control - Downgradient Wetland Wells PS-8D N Overburden 0.62 WG

Source Control - Downgradient Wetland Wells PS-8M N Overburden 0.62 WG 1 1

Source Control - Downgradient Wetland Wells PS-8S N Overburden 0.62 WG

Source Control - Onsite IP-1R2 N Bedrock 2 WG 1 1

Source Control - Onsite TRC-401R N Bedrock 2 WG

Transect A AE-100R-A Y Bedrock FLUTE WG 1 1 1

Transect A AE-100R-B Y Bedrock FLUTE WG

Transect A AE-100R-C Y Bedrock FLUTE WG 1 1 1

Transect A AE-100R-D Y Bedrock FLUTE WG

Transect A AE-100R-E Y Bedrock FLUTE WG 1 1 1

Transect A AE-101D Y Overburden 1.5 WG

Transect A AE-101M Y Overburden 1.5 WG 1 1 1

Transect A AE-101R-A Y Bedrock FLUTE WG 1 1 1

Transect A AE-101R-B Y Bedrock FLUTE WG

Transect A AE-101R-C Y Bedrock FLUTE WG 1 1 1

Transect A AE-101R-D Y Bedrock FLUTE WG

Transect A AE-101R-E Y Bedrock FLUTE WG 1 1 1

Transect A AE-101S Y Overburden 1.5 WG

Transect A AE-102D Y Overburden 1.5 WG

Transect A AE-102M Y Overburden 1.5 WG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Transect A AE-102R-A Y Bedrock FLUTE WG 1 1 1

Transect A AE-102R-B Y Bedrock FLUTE WG 1 1 1 1 1 1 1 1 1 1 1 1 1
Transect A AE-102R-C Y Bedrock FLUTE WG 1 1 1

Transect A AE-102R-D Y Bedrock FLUTE WG

Transect A AE-102R-E Y Bedrock FLUTE WG 1 1 1

Transect A AE-102S Y Overburden 1.5 WG

Transect A AE-103D Y Overburden 15 WG 1 1 1 1 1 1 1 1 1 1 1 1 1
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Table 3-9c
Groundwater Sampling Summary - October 2015
Former GE Facility, 50 Fordham Rd, Wilmington, MA

EPH and polycyclic .
VOCs 1,4-dioaxne Field Parameters: CSIA: 13C/12C Isotoplic aromatic AST::E:VIn [;':S;:ze(‘:i:;' Methane/ Ferrous iron
New Well (Sws4e/U (S\lN846/USEP pH, temperature, ratio for PCE An;'VSEC VPH (MassDEP- hydrocarbons (SlW8146/ }iltered) Chloride Nitrate Sulfate Total organic ethane/ Dissolved and Microbial Analysis:
Area Location Strata Diameter Matrix SEPA conductivity, ORP, R ! 07°/0 VPH-04-1.1 (PAH) (MassDEP- (USEPA Nitrite (USEPA (USEPA Sulfide |[carbon (SW- ethene Quantaray
Well? . A Method TCE, Cis-1,2-DCE, 1,02 L USEPA (SW846/USE ) hydrogen manganese . R |
(inches) Method DO, and/or H/H Revision 1) EPH-04-1.1 300.0) 300.0) 300.0) 846 9060A) | (Microseeps . .| (Microbial Insights)
82600) 8270D SIM) turbidity vC and S¥/5% Revision 1) (on-site Method PA Method AM20Gax) field test kits
6010C) 6010C)
wells only)

Transect A AE-103M Y Overburden 1.5 WG 1 1 1
Transect A AE-103R-A Y Bedrock FLUTE WG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Transect A AE-103R-B Y Bedrock FLUTE WG
Transect A AE-103R-C Y Bedrock FLUTE WG 1 1 1
Transect A AE-103R-D Y Bedrock FLUTE WG
Transect A AE-103R-E Y Bedrock FLUTE WG 1 1 1
Transect A AE-103S Y Overburden 1.5 WG
Transect A AE-104D Y Overburden 1.5 WG
Transect A AE-104M Y Overburden 1.5 WG 1 1 1
Transect A AE-104R-A Y Bedrock FLUTE WG 1 1 1
Transect A AE-104R-B Y Bedrock FLUTE WG
Transect A AE-104R-C Y Bedrock FLUTE WG 1 1 1
Transect A AE-104R-D Y Bedrock FLUTE WG
Transect A AE-104R-E Y Bedrock FLUTE WG 1 1 1
Transect A AE-104S Y Overburden 1.5 WG
Transect B AE-105D Y Overburden 1.5 WG
Transect B AE-105M Y Overburden 1.5 WG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Transect B AE-105R-A Y Bedrock FLUTE WG 1 1 1
Transect B AE-105R-B Y Bedrock FLUTE WG 1 1 1 1 1 1 1 1 1 1 1 1 1
Transect B AE-105R-C Y Bedrock FLUTE WG 1 1 1
Transect B AE-105R-D Y Bedrock FLUTE WG
Transect B AE-105R-E Y Bedrock FLUTE WG 1 1 1
Transect B AE-105S Y Overburden 1.5 WG
Transect B AE-106D Y Overburden 1.5 WG
Transect B AE-106M Y Overburden 1.5 WG 1 1
Transect B AE-106R-A Y Bedrock FLUTE WG 1 1 1
Transect B AE-106R-B Y Bedrock FLUTE WG
Transect B AE-106R-C Y Bedrock FLUTE WG 1 1 1
Transect B AE-106R-D Y Bedrock FLUTE WG
Transect B AE-106R-E Y Bedrock FLUTE WG 1 1 1
Transect B AE-106S Y Overburden 1.5 WG
Transect B AE-107D Y Overburden 1.5 WG
Transect B AE-107M Y Overburden 1.5 WG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Transect B AE-107S Y Overburden 1.5 WG

EPL, Concord St, Wetlands: 43 29 43 0 0 11 11 11 11 11 11 11 11 11 11 11 11 11 0
Notes: Surface Water 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Totals: 43 29 43 0 0 11 11 11 11 11 11 11 11 11 11 11 11 11 0
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Table 4-1

Project Operation Plan (POP) Summary
Former GE Facility, 50 Fordham Rd, Wilmington, MA

SUMMA Canisters;
Revision 0, September 2013

* Batch Certified canisters acceptable for routine monitoring. Individually Certified
canisters are recommended if data to be used for risk assessment.

¢ Flow controllers to be set by laboratory for 8-hour sample duration.

e Shut canister off after 8-hr sample duration or when a vacuum of 5 in. Hg remains.
o If canister fills slowly, fill until at least 15 in. Hg to obtain sufficient sample volume.
¢ No field blanks to be collected.

e Collect one 8-hr ambient outdoor air sample with each round of indoor air
samples. From an upwind location, if possible to determine on sampling day, else
check with Field Team Leader or PM for location to sample.

POP # Title, L POP option or
. Originating N
or Revision, L. Equipment Type Comments
Organization . . . .
Reference Date (if POP provides different options)
POP-001 |Recording of Field Investigation AECOM - -
Revision 0, September 2013
POP-002 |Chain of Custody; AECOM Sample labeling procedure: --
Revision 0, September 2013 (1) Two digits to represent the year, followed by a letter (beginning with A) to
indicate the first, second, etc. sampling round of the year (e.g., 12A).
(2)The sample IDs will then contain the following location and/or matrix identifier:
¢ Groundwater — Well ID (PDB samples for VOCs will include “PDB” after the well ID)
 Soil — Boring ID followed by the depth interval (e.g. SB12 -2-4)
 Soil gas (outside) — Soil gas point (e.g., SGxx)
¢ Sub slab (inside) — Sub-slab point (e.g., SSxx)
e Ambient air — (e.g., AAxx)
e Indoor air — (e.g., |1Axx)
® Rock cores — (e.g., RCxx)
(3)The last character of the sample identifications will represent the sample type:
-1 - field sample
-2 - duplicate sample
Equipment blanks and trip blanks will be labeled as follows:
¢ Equipment blank — “EB” followed by date (e.g., EB-063012).
e Trip blank — “TB” followed by date (e.g., TB-063012).
Example sample ID: 12A-GZA-105D-2 represents a field duplicate sample collected at
well GZA-105D during the first sampling event of 2012. Samples being designated for
MS/MSD analysis will not include an identifier as part of the sample code, but will be
identified as such on the COCs.
POP-003 Packing and Shipment of Environmental AECOM -- -
Samples;
Revision 0, September 2013
POP-004 |Procedures for Passive Sampling of Air Using AECOM e Use 6-liter SUMMA canisters Sampling events scheduled during the heating season in February of 2014

and 2015. Need to verify that the Building 1 heating system is operational
for a minimum of 48 to 72 hours prior to and during these sampling
events. The building is now occupied so this should not be a problem.

Table 4-1 POP List.xIsx

Page 1of 3

November 2013



Table 4-1

Project Operation Plan (POP) Summary
Former GE Facility, 50 Fordham Rd, Wilmington, MA

Revision 0, September 2013

POP # Title, L POP option or
L. Originating .
or Revision, L. Equipment Type Comments
Organization ) A . .
Reference Date (if POP provides different options)
POP-005 |Monitoring Well Construction and AECOM ¢ Overburden wells will be either 1.5-inch or 2-inch diameter PVC All soil borings and monitoring wells will be located a minimum of five feet
Installation;  Slot size, [from any utilities identified during the utility clearance and geophysical
Revision 0, September 2013 screen length and placement to be finalized based on field observations survey. In the event that a location cannot be moved five feet from a
* Inspect well materials and, if needed, have driller steam clean, prior to installation [utility, the drillers will carefully hand-dig (or vac-ex) to the equivalent
o Surge well screen following installation of sand filter pack prior to installing depth of the utility to ensure that the utility is not present at the intended
bentonite seal location and that installation may proceed. A minimum lateral clearance
* For bedrock wells within/near Building 1, purge borehole to confirm water bearing |of 24 inches will be maintained from all utilities.
fractures prior to installing well (ideal is > 0.5 gpm). Screen and FLUTe liner port
placement will be determined at other locations via analytical, geophysical, and
profiling results.
POP-006 |Operation and Calibration of a PID; AECOM e Use a PID with a 10.6 eV lamp -
Revision 0, September 2013 o Ambient air will be acceptable for zeroing the PID prior to calibration
e Use 100 ppm isobutylene calibration gas
POP-007 |Headspace Screening; AECOM e Use a PID with a 10.6 eV lamp PID logbook notes include:
Revision 0, September 2013 o Use top-sealing "Zip-Loc" type plastic bags as preferred method ® PID calibration and bump test details
¢ Headspace development time should be the same for all samples. « Periodic background/ambient concentrations in work zone PID
o If ambient temperature is below 32F, headspace development should be within a |notes on boring logs and field records include:
heated environment (building or vehicle) * Sample location (borehole/well id)
* Bump test equipment regularly (increase the frequency if moisture is present in * Depth interval of sample measured
sampling bag or ambient air).  Soil description
o If bump test result changed more than 20% than target, recalibrate PID. * Reading time
¢ PID reading and units of measure
POP-008 |[Subsurface Soil Sampling; AECOM * Continous soil sampling to be performed via rotosonic drilling * Soil cores|--
Revision 0, September 2013 to be collected in sonic core liners for logging and collection of soil samples.
® Use unique boring log for each borehole
POP-009 Rock Core Drilling; AECOM Use PQ sized triple tube core barrel (4.83" OD) with speed increaser All bedrock boreholes will be cored; RQDs will be calculated for all core
Revision 0, September 2013 runs.
POP-010 Logging of Rock Cores; AECOM ® Use unique boring log for each borehole -
Revision 0, September 2013 ¢ Photographic record of cores from each borehole
POP-011 Decontamination of Field Equipment; AECOM (1) Rinse with tap water to remove gross contamination Down-hole drilling equipment: hot water pressure wash between
Revision 0, September 2013 (2) Wash with detergent or soap solution (Alconox or Liquinox) investigation locations and place on polyethylene plastic sheets to dry.
(3) Rinse with distilled water
POP-012  |Monitoring Well Development; AECOM (1) Air lift development method, or For bedrock borehole development, air lift will be the primary and
Revision 0, September 2013 (2) Surge block and submersible pumps, or preferred method. For overburden monitoring wells, the preferential
(3) Surge block and bailer method will be surge block and submersible pumps. A water quality
meter will be used to monitor pH, temp, and conductivity, and a
nephelometer will be used to monitor turbidity, during development.
Wells will be developed until water is visibly free of silt, turbidity is <50
NTU, and/or field parameters are stable.
POP-013  |Water Level Measurements; AECOM e Use electronic water-level meter capable reading in 0.01 ft increments. -
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Table 4-1

Project Operation Plan (POP) Summary
Former GE Facility, 50 Fordham Rd, Wilmington, MA

POP # Title, L POP option or
. Originating N
or Revision, L. Equipment Type Comments
Organization . . . .
Reference Date (if POP provides different options)
POP-014  |Low Stress Groundwater Purging and AECOM o Refer to FLUTe procedures for sampling of bedrock wells with FLUTe liners Monitoring wells with low recharge which cannot sustain a purging rate of
Sampling Procedure; installed. 100 ml/min will not be purged dry and sampled upon recharge. A limited
Revision 0, September 2013 e Overburden and bedrock wells deeper than approximately 30 feet will be purged [purge (removal of one sampling system volume) at the lowest possible
and sampled via non-dedicated bladder pumps. flow rate, approximately 50 - 100 ml/min will be conducted and the
e Wells that are too skinny for the use of a bladder pump (even a skinny diameter samples immediately collected at the same low flow rate.
pump) will be purged and sampled via peristaltic pump. This includes a number of
0.5” - 0.6” diameter wells deeper than 30 ft that have sufficient head of water
column for use of a peristaltic pump.
POP-015 Field Calibration of YSI Water Quality Meter; AECOM e Calibrate water quality meter instrument in AM Calibration solutions:
Revision 0, September 2013 o Recheck calibration during the day when erratic readings or significant drift is * Use 3 point calibration for pH (4, 7, and 10)
observed; recalibrate as needed e Use conductivity standard (1,000 pS/cm)
End-of-day check (read-only) in PM ® Use ORP calibration standard (mV)
* Use air saturation for DO calibration; a zero DO solution may be used as a
check or a zero calibration, but is not required.
POP-016  |[Slug Testing; AECOM o Use solid slug method for wells screened across water table Perform three or more tests (rising or falling head) at each well. Use at
Revision 0, September 2013 Falling Head Test least two different initial displacements that vary by a factor of 2 or more.
Rising Head Test Conduct both rising and falling head tests if possible (falling head tests will
¢ Use pneumatic slug method for wells in high K formations not screened across be not performed in water table wells). Run each test to near completion.
water table Follow the data analysis approcah recommended in Butler 1998.
Pressurize system
Release pressure and record system recovery
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Table 4-2

Analytes and Reporting Limits for Soil and Groundwater
Former GE Facility, 50 Fordham Rd, Wilmington, MA

Project Action Limit* Laboratory Reporting Limit2
Parameter Groundwater Soil Groundwater Soil
(ug/L) (mg/kg) (ug/L) (mg/kg)
VOCs by SW-846 8260B
Low Level**
Acetone 6300 6 10 0.05
Amyl Methyl Ether (TAME), tert- NE NE 1 0.005
Benzene 5 2 1 0.005
Bromobenzene 1000* 100* 1 0.005
Bromochloromethane 832 162 1 0.005
Bromodichloromethane 3 0.1 0.5 0.005
Bromoform 4 0.1 1 0.005
Bromomethane 10 05 2 0.01
Butylbenzene, sec- NE NE 1 0.005
Butylbenzene, n- 7802 39002 1 0.005
Butylbenzene, tert- 1000* 100* 1 0.005
Carbon Disulfide 7202 100* 2 0.01
Carbon Tetrachloride 5 10 1 0.005
Chlorobenzene 100 1 1 0.005
Chlorodibromomethane 2 0.005 0.5 0.005
Chloroethane 1000* 100* 2 0.01
Chloroform 70 0.4 1 0.005
Chloromethane 1902 100* 2 0.01
Chlorotoluene, 2- 1902 100* 1 0.005
Chlorotoluene, 4- 1902 16002 1 0.005
1,2-Dibromo-3-chloropropane 100* 10* 2 0.01
Dibromoethane, 1,2- (EDB) 0.02 0.1 0.5 0.005
Dibromomethane 5000* 500 1 0.005
Dichlorobenzene, 1,3- (m-DCB) 40 1 1 0.005
Dichlorobenzene, 1,2- (0-DCB) 600 9 1 0.005
Dichlorobenzene, 1,4- (p-DCB) 5 0.7 1 0.005
Dichlorodifluoromethane (Freon 12) 1400** 942 2 0.01
Dichloroethane, 1,1- 70 0.4 1 0.005
Dichloroethane, 1,2- 5 0.1 1 0.005
Dichloroethylene, 1,1- 7 3 1 0.005
Dichloroethylene, cis-1,2 70 0.3 1 0.005
Dichloroethylene, trans-1,2 100 1 1 0.005
Dichloropropane, 1,2- 5 0.1 1 0.005
Dichloropropane, 1,3- 2902 16002 1 0.005
Dichloropropane, 2,2- NE NE 1 0.005
Dichloropropene, 1,1- NE NE 1 0.005
Dichloropropene, cis-1,3- 0.4** 0.01 0.5 0.005
Dichloropropene, trans-1,3- 0.4** 0.01 0.5 0.005
Diethyl Ether 1000* 100 1 0.005
Diisopropy! Ether (DIPE) 1000* 100 1 0.005
Dioxane, 1,4- (and see SVOC below) 0.3** 0.2 20 0.1
Ethyl Tertiary Butyl Ether (ETBE) NE NE 1 0.005
Ethylbenzene 700 40 1 0.005
Hexachlorobutadiene 0.6 6 0.5 0.005
Hexanone (MBK), 2- 342 100* 10 0.05
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Table 4-2

Analytes and Reporting Limits for Soil and Groundwater
Former GE Facility, 50 Fordham Rd, Wilmington, MA

Parameter

Project Action Limit

Laboratory Reporting Limit2

Groundwater Soil Groundwater Soil
(ug/L) (mg/kg) (ug/L) (mg/kg)
Isopropylbenzene (Cumene) 3902 1000* 1 0.005
Isopropyltoluene, p- NE NE 1 0.005
Methyl Ethyl Ketone (MEK) 4000 4 10 0.05
Methyl Isobutyl Ketone (MIBK) 350 0.4 10 0.05
Methyl Tertiary Butyl Ether (MTBE) 70 0.1 1 0.005
Methylene Chloride 5 0.1 2 0.01
Naphthalene 140 4 1 0.005
Propylbenzene, n- 5302 34002 1 0.005
Styrene 100 3 1 0.005
Tetrachloroethane, 1,1,1,2- 5 0.1 1 0.005
Tetrachloroethane, 1,1,2,2- 2 0.005 0.5 0.005
Tetrachloroethylene 5 1 1 0.005
Tetrahydrofuran (THF) 1.3** 500* 2 0.01
Toluene 1000 30 1 0.005
Trichlorobenzene, 1,2,4- 70 2 1 0.005
Trichlorobenzene, 1,2,3- NE NE 1 0.005
Trichloroethane, 1,1,1- 200 30 1 0.005
Trichloroethane, 1,1,2- 5 0.1 1 0.005
Trichloroethylene (TCE) 5 0.3 1 0.005
Trichlorofluoromethane (Freon 11) 11002 1000* 1 0.005
Trichloropropane, 1,2,3- 1000* 100* 1 0.005
Trimethylbenzene, 1,2,4- 152 622 1 0.005
Trimethylbenzene, 1,3,5- 872 10* 1 0.005
Vinyl Chloride 2 0.6 1 0.005
Xylene, o- 10,000 400 1 0.005
Xylene, m- 2 (reported as [ 0.010 (reported as
10,000 400 m&p-Xylene) m&p-Xylene)
Xylene, p- 2 (reported as [ 0.010 (reported as
10,000 400 m&p-Xylene) m&p-Xylene)
SVOC by SW-846 8270C with SIM
1,4-Dioxane 0.3** 0.2 0.1 N/A
VPH by MADEP -VPH-04-1.1
Cs-Cg Aliphatic Hydrocarbons 300 100 75 0.75
Cy-C1, Aliphatic Hydrocarbons 700 1000 25 0.25
Cy-C4o Aromatic Hydrocarbons 200 1000 25 0.25
Benzene 5 2 5 0.05
Ethylbenzene 700 40 5 0.05
Methyl-tert-butyl ether 70 0.1 5 0.05
Naphthalene 140 4 5 0.05
Toluene 1000 30 5 0.05
0-Xylene 10000 400 5 0.05
[Im & p -Xylene 10000 400 10 0.1
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Table 4-2

Analytes and Reporting Limits for Soil and Groundwater
Former GE Facility, 50 Fordham Rd, Wilmington, MA

Project Action Limit Laboratory Reporting Limit2

Parameter Groundwater Soil Groundwater Soil

(ug/L) (mg/kg) (ug/L) (mg/kg)
EPH by MADEP -EPH-04-1.1
Cy-Cyg Aliphatic Hydrocarbons 700 1000 100 10m
C19-C36 Aliphatic Hydrocarbons 14000 3000 100 10
C11-C», Aromatic Hydrocarbons 200 1000 100 10
Naphthalene 140 4 5 0.333
2-Methylnaphthalene 10 0.7 5 0.333
Phenanthrene 40 10 5 0.333
Acenaphthene 20 4 5 0.333
Fluorene 30 1000 5 0.333
Acenaphthylene 30 1 5 0.333
Anthracene 60 1000 5 0.333
Fluoranthene 90 1000 5 0.333
Pyrene 80 1000 5 0.333
Benzo(a)anthracene 1 7 5 0.333
Chrysene 2 70 5 0.333
Benzo(b)fluoranthene 1 7 5 0.333
Benzo(k)fluoranthene 1 70 5 0.333
Benzo(a)pyrene 0.2 2 5 0.333
Indeno(1,2,3-cd)pyrene 0.5 7 5 0.333
Dibenz(a,h)anthracene 0.5 0.7 5 0.333
Benzo(g,h,i)perylene 50 1000 5 0.333
Dissolved Gases by AM20GAX
Ethene NE NA 0.025 NA
Ethane NE NA 0.025 NA
Methane NE NA 0.1 NA
Acetylene NE NA 0.5 NA
Carbon dioxide NE NA 5 NA
Hydrogen NE NA 0.0012 NA
Compound Specific Isotope Analyses
Tetrachloroethene NE NA 0.005 NA
Trichloroethene NE NA 0.005 NA
Dichloroethene, cis-1,2 NE NA 0.005 NA
Vinyl chloride NE NA 0.005 NA
Stable Isotopes of Water (S, O, H) NE NA NA NA
Metals by SW-846 6010C or 7196A
Arsenic 10 20 4 15
Beryllium 4 100 2 0.5
Chromium 100 30 5 1
Hexavalent Chromium 100 30 5 4
Copper 10 1000 5 1
Lead 15 300 7.5 15
Nickel 100 20 5 1
Silver 100 100 5 15
Zinc 200 2500 5 1
Iron NA NA 30 NA
Manganese NA NA 2 NA
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Table 4-2
Analytes and Reporting Limits for Soil and Groundwater
Former GE Facility, 50 Fordham Rd, Wilmington, MA

Project Action Limit Laboratory Reporting Limit2

Parameter Groundwater Soil Groundwater Soil

(ug/L) (mg/kg) (ug/L) (mg/kg)
General Chemistry Parameters
Cyanide, total 5000 100 5 0.5
Sulfite NE NA 2 mg/l NA
Sulfate NE NA 1 mg/l NA
Nitrate NE NA 0.1 mg/l NA
Nitrite NE NA 0.1 mg/l NA
Chloride NE NA 1 mg/l NA
Total organic carbon NE NA 1 mg/l NA
Dissolved organic carbon NE NA 1 mg/l NA
Fractional organic carbon NE NA NA 0.0001*
Sulfide NE NA 0.1 mg/l NA
Microbial Populations 500 — 3000
(Quantarray Method) NE NA cells/sample NA
Functional genes
(bvcA, tceA, vcrA) NE NA 500 cells/sample NA
Notes:

' Massachusetts Contingency Plan Method 1 Standards and Reportable Concentrations (RCs). Method 1 GW-1 standards used for groundwater and
Method 1 S-1/GW-1 standards used for soil. RCGW-1 RC (*) used for groundwater if Method 1 GW-1 standard or Office of Research and Standard
Guideline (ORSG) not established. ORSG for drinking water (**) (May 2011) used if Method 1 GW-1 standard not established. RCS-1 RC (*) used for

0il if Method 1 S-1/GW-1 standard not established.

Project Action Limits from USEPA Regional Screening Levels (RSLs) for tapwater. April 2012
[http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm].

3 Water preserved sample

4 Laboratory Reporting Limits are approximately 50x higher for methanol preserved sample

SIM - Selected lon Monitoring

NA - Not applicable

NE - Not established

DHC - Dehalococcoides

DSM - Desulfuromonas

DHB - Dehalobacter

DSB - Desulfitobacterium

Laboratory Reporting Limits that exceed the Project Action Limit are inbold type

* No units used for this analysis. It is a mathematical expression of the TOC soil result divided by 1 million.

Table 4-2 Soil-GW Analytes-Reporting Limits.xlsx Page 4 of 4
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Table 4-3

Analytes and Reporting Limits for Investigation Derived Waste
Former GE Facility, 50 Fordham Rd, Wilmington, MA

Laboratory Reporting Limit

Analyte Aqueous (ug/L) Soil (mg/kg)
VOCs

TPH 0.2 mg/l 26.6
Corrosivity NA NA
Ignitability NA NA
Reactive Cyanide 1 mg/l 25
Reactive Sulfide 4 mgl/l 50

TCLP VOCs See Table 4-2 water reporting limits, multiplied by 5
TCLP Metals

Arsenic 0.008 mg/I

Barium 0.01 mg/I
[[Cadmium 0.005 mg/I
[[Chromium 0.01 mg/l

Lead 0.015 mg/I

Selenium 0.03 mg/I

Silver 0.01 mg/I

Mercury 0.0002 mg/l

PCBs

Aroclor -1016 0.2 0.02
Aroclor -1221 0.2 0.02
Aroclor -1232 0.2 0.02
Aroclor -1242 0.2 0.02
Aroclor -1248 0.2 0.02
Aroclor -1254 0.2 0.02
Aroclor -1260 0.2 0.02
Aroclor -1262 0.2 0.02
Aroclor -1268 0.2 0.02
SVOCs

Acenaphthene 5 0.165
Acenaphthylene 5 0.165
Acetophenone See below See below
Aniline 5 0.33
Anthracene 5 0.165
Azobenzene 5 0.33
Benzo(a)anthracene 5 0.165
Benzo(a)pyrene 5 0.165
([Benzo(b)fluoranthene 5 0.165
(Benzo(k)fluoranthene 5 0.165
(Benzo(g,h,i)perylene 5 0.165
([Bromopheny! phenyl ether , 4- 5 0.33
(Butyl benzyl phthalate 5 0.33
(Buty! phthalate, Di-n- 5 0.33
([Chloroaniline, 4- 5 0.165
(Ibis (2-Chloroethoxy)methane 5 0.33
(Ibis (2- Chloroethyl)ether 5 0.165
(Ibis (2-Chloroisopropyl) ether 5 0.165
[[Chloronaphthalene, 2- 5 0.33
([Chlorophenol, 2- 5 0.165
[[Chrysene 5 0.165
([Dibenz(a,h)anthracene 5 0.165
[Dibenzofuran 5 0.165
Table 4-3 Analytes-RLs for IDW.xlsx Page 1 of 2
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Table 4-3

Analytes and Reporting Limits for Investigation Derived Waste

Former GE Facility, 50 Fordham Rd, Wilmington, MA

Laboratory Reporting Limit

Analyte Aqueous (ug/L) Soil (mg/kg)
Dichlorobenzene, 1,2- 5 0.33
[[Dichlorobenzene, 1,3- 5 0.33
[[Dichlorobenzene, 1,4- 5 0.33
[[Dichlorobenzidine, 3,3'- 5 0.33
[[Dichlorophenol, 2,4- 5 0.165
(Diethyl phthalate 5 0.33
[[Dimethy! phthalate 5 0.33
([Dimethylphenol, 2,4- 5 0.33
[[Dinitrophenol, 2,4- 5 0.33
[[Dinitrotoluene, 2,4- 5 0.165
[Dinitrotoluene, 2,6- 5 0.165
[[Dioxane, 1,4- NA NA
(Ibis (2-Ethylhexyl) phthalate 5 0.165
([Fluoranthene 5 0.165
(Fluorene 5 0.165
[Hexachlorobenzene 5 0.165
[Hexachlorobutadiene 5 0.165
Hexachloroethane 5 0.165
Indeno (1,2,3-cd) pyrene 5 0.165
Isophorone 5 0.165
Methylnaphthalene, 2- 5 0.165
((Methylphenol, 2 - 5 0.33
Methylphenol, 3- Reported as 3,4- Reported as 3,4-
Methylphenol at 10 Methylphenol at 0.330
Methylphenol, 4- Reported as 3,4- Reported as 3,4-
Methylphenol at 10 Methylphenol at 0.330
((Naphthalene 5 0.165
(Nitrobenzene 5 0.165
(Nitrophenol, 2- 5 0.165
(Nitrophenol, 4- 20 1.32
[[Octy! phthalate, di-n- 5 0.33
([Pentachlorophenol 20 0.33
(Phenanthrene 5 0.165
(Phenol 5 0.33
Pyrene 5 0.165
Trichlorobenzene, 1,2,4- 5 0.33
Trichlorophenol, 2,4,5- 5 0.33
Trichlorophenol, 2,4,6- 5 0.165

Notes:

Acetophenone will be analyzed as a tentatively identified compound (TIC).

NA Not applicable

Table 4-3 Analytes-RLs for IDW.xlsx
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Table 4-4
Analytes and Reporting Limits for Indoor and Ambient Air
Former GE Facility, 50 Fordham Road, Wilmington, MA

Project Action Limitl Laboratory Reporting Limit
(ug/m3) (ppbv) (ug/m3) (ppbv)
\VVOCs by MassDEP TO-15 SIM 2010

Acetone 91 NE 4.7 2
Benzene 2.3 NE 0.319 0.1
Bromodichloromethane 0.14 NE 0.134 0.02
Bromoform 2.2 NE 0.207 0.02
Bromomethane 0.6 NE 0.078 0.02
Chlorobenzene 2.3 NE 0.092 0.02
Chloroform 1.9 NE 0.098 0.02
Carbon tetrachloride 0.54 NE 0.126 0.02
1,1-Dichloroethane 0.8 NE 0.081 0.02
1,1-Dichloroethylene 0.8 NE 0.079 0.02
1,2-Dibromoethane 0.011 NE 0.154 0.02
1,2-Dichloroethane 0.09 NE 0.081 0.02
1,2-Dichloropropane 0.13 NE 0.092 0.02
Dibromochloromethane 0.1 NE 0.17 0.02
trans-1,2-Dichloroethylene 0.8 NE 0.091 0.02
cis-1,2-Dichloroethylene 0.8 NE 0.079 0.02
cis-1,3-Dichloropropene 0.6 NE 0.091 0.02
m-Dichlorobenzene 0.6 NE 0.12 0.02
o-Dichlorobenzene 0.72 NE 0.12 0.02
p-Dichlorobenzene 0.5 NE 0.12 0.02
trans-1,3-Dichloropropene 0.6 NE 0.091 0.02
1,4-Dioxane 0.59 NE 0.36 0.1
Ethylbenzene 7.4 NE 0.087 0.02
Hexachlorobutadiene 4.6 NE 0.533 0.05

Methylene chloride 5 NE 3.46 1
Methyl ethyl ketone 12 NE 1.48 0.5
Methyl Isobutyl Ketone 2.2 NE 2.05 0.5
Methyl Tert Butyl Ether 39 NE 0.072 0.02
Naphthalene 0.61 NE 0.262 0.05
Styrene 1.4 NE 0.085 0.02
1,1,1-Trichloroethane 3 NE 0.109 0.02
1,1,2,2-Tetrachloroethane 0.04 NE 0.137 0.02
1,1,2-Trichloroethane 0.15 NE 0.109 0.02
1,2,4-Trichlorobenzene 3.4 NE 0.371 0.05
Tetrachloroethylene 14 NE 0.136 0.02
Toluene 54 NE 0.188 0.05
Trichloroethylene 0.8 NE 0.107 0.02
Vinyl chloride 0.27 NE 0.051 0.02
m,p-Xylenes 20 NE 0.174 0.02
0-Xylene 20 NE 0.087 0.02
Chloroethane 100,002 NE 0.053 0.02
Carbon disulfide 7302 NE 0.62 0.2

Methyl acetate NE NE See below See below

Freon 113 310,002 NE 0.383 0.05
Dichlorodifluoromethane 1002 NE 0.247 0.05
Chloromethane 942 NE 1.03 0.5

Notes:

1. Project Action Limits from Massachusetts Department of Environmental Protection’s Interim Final Vapor Intrusion Guidance,
December 2011, WSC#-11-435 . Residential Threshold Values in Table 1.1 were used.

2. Project Action Limits from USEPA Regional Screening Levels (RSLs) for Residential Air. April 2012
[http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm].

NE - Not Established

Methy! acetate will be analyzed for as a Tentatively Identified Compound (TIC)

Actual Reporting limits may be higher depending on the dilution factor and/or sample matrix effects.
Laboratory Reporting Limits that exceed the Project Action Limit are in bold type

Table 4-4 Analytes-RLs for Indoor-Outdoor Air.xlsx Page 1of 1 November 2013



Table 4-5
Analytical Methods
Former GE Facility, 50 Fordham Rd, Wilmington, MA

Parameter Methodology
VOCs (excluding 1,4-dioxane) SW-846 8260C (CAM)
1,4-Dioxane SW-846 8270D SIM (CAM)

Metals, total and/or dissolved

SW-846 6010C (CAM)

Cyanide, total

SW-846 9012B (CAM) /EPA 335.4

IH

SW-846 9045D

ORP

Spectrum Analytical SOP

Hexavalent Chromium

SW-846 3060A/7196A

Microbial populations and functional genes

Polymerase Chain Reaction

EPH MADEP-EPH-04-1.1 Revision 1 (CAM)
\VPH MADEP-VPH-04-1.1 Revision 1.1 (CAM)
Sulfite SM4500-S03-B

Sulfide SM4500-S D

Sulfate EPA 300.0

Nitrate EPA 300.0

Nitrite EPA 300.0

Chloride EPA 300.0

Total organic carbon

SW-846-9060A

Dissolved organic carbon

SW-846-9060A

Fractional organic carbon

Lloyd Kahn

Ethene/ethane/methane/carbon dioxide/acetylene

Microseeps SOP AM20GAX

Dissolved hydrogen

Microseeps SOP AM20GAX (bubble strip)

Compound specific isotope analyses

Microseeps SOP AM24

Stable isotopes of water (S, O, H)

Isotech methods using CRDS and EA-IRMS

SVOCs SW-846 8270D (CAM)

PCBs SW-846 8082A (CAM)

TPH SW-846 8015C

\VVOCs in air EPA TO-15 (CAM)

\VVOCs in bedrock (performed by Stone Environmental, Inc.) |SW-846 8260C with microwave assisted extraction
Porosity International Society for Rock Mechanics method
Ignitability SW-846 1030

Corrosivity SM2330B

Reactivity SW-846 Ch. 7.3

TCLP Metals SW-846 1311, SW-846 6010C/7470A (CAM)
TCLP VOCs SW-846 1311, SW-846 8260C (CAM)

Rock core diffusion analyses Refer to Golder Associates SOP in Appendix F
Notes:

CRDS Cavity Ring-Down Spectroscopy

EA-IRMS Elemental Analyzer-1sotope Ratio Mass Spectrometer

Table 4-5 Analytical Methods.xlsx
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Table 4-6

Sample Containers, Preservations, and Holding Times
Former GE Facility, 50 Fordham Rd, Wilmington, MA

Parameter Container * Preservation Holding Time 2
Aqueous Samples
VVOCs (excluding 1,4-dioxane) 3 x40 mL vials HCI to pH <2; Ice, 4°C. 14 days

1,4-Dioxane

1L amber glass

Ice, 4°C.

7 days to extraction; 40 days
from extraction to analysis

Metals, total and dissolved (excluding
mercury)

500 mL plastic

HNO; to pH <2. Ice, 4°C.

(field filter first for dissolved
metals)

6 months

Cyanide, total

500 mL plastic

NaOH to pH = 12.0; Ice, 4°C.

14 days to distillation; analyze
distillates within 24 hours of
distillation

Microbial populations and functional
genes

Filter 2 L groundwater, ship
filter

Ice, 4°C.

24 - 48 hours

EPH 1L amber glass HCl to pH <2; Ice, 4°C 14 days to extraction; 40 days
from extraction to analysis
VPH 3 x40 mL vials HCI to pH <2; Ice, 4°C. 14 days
Sulfite 250mL plastic Ice, 4°C. Analyze immediately
Sulfide 500 mL plastic Zinc acetate, NaOH to pH >9; cool 7 days
4°C
Sulfate 500 mL plastic Ice, 4°C. 28 days
Nitrate 250 mL plastic Ice, 4°C. 2 days
Nitrite 250 mL plastic Ice, 4°C. 2 days
Chloride 250 mL plastic Ice, 4°C. 28 days
Total organic carbon 2 x40 mL vials H;PO, pH <2. Ice, 4°C. 28 days
Dissolved organic carbon 2 x40 mL vials Ice, 4°C. 28 days
||Ethene/ethane/methane/carbon 2 x 40 mL vials with butyl Benzalkonium chloride; cool 4°C 14 days
dioxide/acetylene rubber septa
Dissolved hydrogen 1 — 22cc Headspace vial, setto  |[Ice, 4 14 days
atmospheric pressure w/UHP
nitrogen and a stopper type
septum
Compound specific isotope analyses |9 x 40 mL vials HCI to pH <2; Ice, 4°C. 14 days

SVOCs 1L amber glass Ice, 4°C 7 days to extraction; 40 days
from extraction to analysis

PCBs 1L amber glass Ice, 4°C 7 days to extraction; 40 days
from extraction to analysis

TPH 1L amber glass HCI to pH <2; Ice, 4°C 7 days to extraction; 40 days

from extraction to analysis

Table 4-6 Container_Pres_HT.xlsx
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Table 4-6

Sample Containers, Preservations, and Holding Times
Former GE Facility, 50 Fordham Rd, Wilmington, MA

lined cap

Parameter Container * Preservation Holding Time 2
TCLP metals 500 mL plastic Ice, 4°C. 28 days to leaching for
mercury;180 days to leaching
for other metals. 28 days
from leaching to analysis for
mercury;180 days from
leaching to analysis for other
metals
TCLP VOCs 4 x 40 mL vials Ice, 4°C. TCLP extraction within
14 days of collection, analysis
within 14 days from TCLP
extraction
Flashpoint 100 ml plastic or glass Ice, 4°C. ASAP
Reactivity 100 ml plastic or glass Ice, 4°C. 7 days
Corrosivity/ pH 100 ml plastic or glass None Required Analyze immediately
Stable isotopes of water (S, O, H) 1L plastic or glass Ice, 4°C. None established; 1 month
advisory
Soil Samples
VOCs High level analysis: 140-mL |(|ce, 4°C, in field:; Freeze at |48 hours to freezing for water
vial filled with 15 mL methanollend of day. preserved samples; 14
(15 g soil to 15 mL methanol) days from collection to
Low level analysis: 2 40-mL analysis for methanol and
vials with teflon stir bar and water preserved samples
filled with 5 mL deionized
water (5 g soil to 5 mL
deionized water) %
solids: 1 60-mL plastic
Metals (excluding mercury) 8 0z amber glass with Teflon- (Ice, 4°C. 6 months
lined cap
Cyanide, total 4 oz amber glass with Teflon- |lce, 4°C. 14 days to distillation; analyze
lined cap distillates within 24 hours of
distillation
pH 4 oz jar with Teflon lined cap |lce, 4°C 24 hours
and no headspace
Oxidation Reduction Potential (ORP) (4 oz jar with Teflon lined cap |lce, 4°C. 24 hours
and no headspace
Hexavalent Chromium 4 oz jar with Teflon lined cap |lce, 4°C 30 days
and no headspace
EPH 8 0z amber glass with Teflon- [Ice, 4°C. 14 days to extraction; 40 days
lined cap from extraction to analysis
VPH 40 mL vial filled with 15 mL |lce, 4°C. 28 days
methanol (15g soil in 15 mL
methanol)
SVOCs 8 0z amber glass with Teflon- |Ice, 4°C. 14 days to extraction; 40 days
lined cap from extraction to analysis
PCBs 8 0z amber glass with Teflon- |Ice, 4°C. 1 year to extraction; 40 days
lined cap from extraction to analysis
TPH 8 0z amber glass with Teflon- |Ice, 4°C. 14 days to extraction; 40 days

from extraction to analysis

Table 4-6 Container_Pres_HT.xlsx
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Table 4-6

Sample Containers, Preservations, and Holding Times
Former GE Facility, 50 Fordham Rd, Wilmington, MA

expression of the TOC soil
result divided by 1 million.

Parameter Container * Preservation Holding Time 2
TCLP metals 8 0z amber glass with Teflon- [Ice, 4°C. 28 days to leaching for
lined cap mercury;180 days to leaching
for other metals. 28 days
from leaching to analysis for
mercury;180 days from
leaching to analysis for other
metals
TCLP VOCs 4 oz glass jar with no Cool to 4°C. Keep from light. TCLP extraction within
headspace 14 days of collection, analysis
within 14 days from TCLP
extraction
Ignitability 8 0z amber glass with Teflon- (Ice, 4°C. ASAP
lined cap
Reactivity 8 0z amber glass with Teflon- [Ice, 4°C. 7 days
lined cap
Corrosivity/pH 8 0z amber glass with Teflon- [Ice, 4°C. ASAP
lined cap
Fractional organic carbon It is a mathematical It is a mathematical expression of (14 days

the TOC soil result divided by 1
million.

Bedrock Samples

VOCs

250-mL wide mouth jar with
Teflon-lined cap containing
100 mL methanol

Cool to 4°C. Keep from light.

14 day extraction period in
methanol, 14 days from
extraction to analysis

VOCs (anlaysis performed by Stone
Environmental, Inc.

1 40-mL vial filled with 15 mL
methanol (10 — 15 g crushed
rock)

Cool to 4°C from field to
laboratory. Freeze at laboratory.

30 days for frozen samples

1 HDPE jar, size dependent

? Holding time begins from date of sample collection.

Porosity - None None
on rock core size

Rock core diffusion analyses Wrapped_wnh pl_ast|c wrap and None None
sealed (dipped) in paraffin wax

Air Samples

VOCs (TO-15) |6 L SUMMA® canister |N0ne Required 30 days

Notes:

! Laboratory may provide alternate containers as long as the containers meet the requirements of the method and allow the collection of
sufficient volume to perform the analyses and any reanalyses required by the method.

Table 4-6 Container_Pres_HT.xlsx
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Lockheed Martin Minimum Requirements for Intrusive Fieldwork Work
Plans

PURPOSE

The purpose of this requirements document is to prevent damage to subsurface and overhead utilities and
structures and unexpected chemical releases during ground disturbance activities such as drilling, augering,
direct-push technologies, excavation, trenching, chemical injection, grading or other similar operations.

SCOPE

This document provides minimum requirements for subsurface clearance activities, which must be followed
prior to and during ground disturbance activities at any Lockheed Martin remediation project sites. Even after
completing the subsurface clearance activities identified in this procedure, all ground disturbance activities shall
proceed with caution.

This document also provides requirements on implementing in situ chemical injection programs, on managing
significant field changes in field work plans and worksite housekeeping.

The Lockheed Martin Project Lead (PL), the managing contractor, and the performing contractor will be
responsible for fulfilling the objectives of this document by ensuring that these requirements are carried out by
the performing contractor's employees, sub-contractors and their employees and any other persons involved in
the intrusive activity. The work requirements outlined below shall be incorporated into the work plan.

WORK REQUIREMENTS

General

The performing contractor’s project manager and the supervisor of the intrusive field work subcontractor must
review and sign the Risk Handling Checklist and complete Dig Permit found within the Corporate Staff
Procedure EO-28, Digging Projects. Requirements and questions within the Risk Handling Checklist including
identification of potential failure modes and hazards, traffic control, and excavation requirements shall be
addressed in the work plan. In addition to the provisions of CS-28, relevant state, local and facility requirements
must be identified in the work plan and in place before initiating any work. CS-28, the Risk Handling Checklist
and the Dig Permit are included in Appendix A of this document.

The permit and the checklist shall be completed and approved by the PL before initiating any ground
disturbance activities. The PL shall forward these items to the Environment, Safety and Health (ESH)
professional, the performing contractor responsible for oversight, and the facility manager, as necessary, for
their review.

Utility and Underground Structure Clearance

A utility and underground structure location survey which includes, but is not limited to records research,
consultation with site facilities personnel, site inspection to locate physical evidence of underground or
overhead utilities or structures and geophysical or other appropriate remote sensing techniques must be
performed by a qualified utility location firm at least two weeks prior to initiating any intrusive activities. The
survey shall include the appropriate equipment necessary to detect buried foundations and slabs, piping, direct-
bury cables and other buried conduits and structures using the technologies appropriate to the anticipated
utilities such as electromagnetic detector; ground penetrating radar; acoustic plastic pipe locator; probe, beacon,
or trace wire; or cesium magnetometer. A table summarizing applicability of technologies for detecting various
utilities is presented in Appendix B.

6/04/2009 Revision 1 1



Because undocumented or inactive utilities can result in problems as severe as or more severe than documented
utilities, utility location work must include, at minimum, ground penetrating radar as a screening tool to identify
objects that may not be documented on utility record plans and other records.

The utility location/survey firm operators shall have at least 2 years of experience on industrial sites and
preferably direct experience on the site under review. The utility survey firm shall be approved by the
Lockheed Martin PL.

In addition to the utility survey, the state or other legally-mandated utility clearing organization (“Dig Safe,”
“U-Dig” or other such organization) having jurisdiction over the region in which the work is to occur, shall be
notified within the time period required by that organization, state and local regulations. Even if all of the work
is conducted entirely on Lockheed Martin or other private property, the utility clearing organization shall be
contacted.

All aboveground indicators of subsurface and overhead utilities/services that may be leading to or from
buildings and structures within the planned intrusive work area must be located and marked out in the field.
Locations of utilities and structures detected by remote sensing equipment shall also be marked out in the field.
Public utility mark-outs by for all exterior locations must be identified within required time period. Physical
evidence of underground or overhead utilities may include, but is not limited to lights, signs, telephone systems,
drains, electrical junction boxes, manhole covers, valve boxes, hand holes, pavement patching or other evidence
of prior excavations, and natural gas meters.

The contractor shall make all efforts to avoid known or observed utilities in planning the work. If, however,
subsurface structures are known or observed by geophysical survey within five feet of the work area and the
work area cannot be moved, the performing contractor and/or its subcontractor shall carefully excavate to
within two vertical feet of the expected top of the utility, then hand dig, air lance or otherwise gently remove the
remaining soil to expose the utility. Additional precautions shall be described in the work plan if the intrusive
work is to be performed in frozen soils.

The performing contractor must witness the utility clearance work to verify that the expected scope is
performed and be available to work with the utility location contractor to answer questions and facilitate
additional research or discussions with site facilities personnel.

The utility clearance contractor’s report must include details concerning the methods used to locate utilities and
documentation of how specific utilities were located in plan and depth, including a copy of instrument output
when instruments producing output are used. It is not sufficient for the report to merely state that the utilities on
the site plan were verified or that no utilities were found without providing supporting documentation.

Pre-Planning for Soil Fracturing and In Situ Injection Work

If subsurface disturbance activities such as soil fracturing or geophysical techniques that significantly alter the
natural soil conditions are to be employed, the utility location survey shall be conducted at least one month prior
to any chemical injection. Attention must be given not only to the locations of utilities and underground
structures but also to the fact that utilities, structures and earth bedding can provide short-circuit pathways for
the injected substance to travel significant distance to be intercepted by other utilities (sewers and drains), to be
accumulated in undesirable locations (manholes or handholes) or to be discharged to surface waters.

Additionally, an aquifer assessment should be conducted to determine the nature of the aquifer receiving the
chemical injections before and after any subsurface disturbance is conducted. Calculations and chemical
injection volumes shall be determined as to what volume of chemical would be expected to fill the opened up
pore space. An evaluation must be made of the quality and quantity of the data and assumptions that form the
basis for design. Examples of typical data requirements that form the basis for design include aquifer
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transmissivity, soil type, effective porosity, contaminated thickness, presence of confining layers,
potentiometric surface configuration, and ambient groundwater flow velocity.

Upon completion of soil fracturing, the field data collected shall be thoroughly reviewed and assessed relative
to the types and sizes of the resultant fractures and potential connection of fractures to short circuit migration
pathways. Injection can proceed only after this review is completed and appropriate monitoring and
contingency measures are in place to detect and prevent unwanted migration of injected medium.

A technical expert in the injection technique shall be employed and fully integrated in the project team. The PL
will have responsibility for engaging the technical expert. This expert will be part of the managing contractor
staff and shall have responsibilities including reviewing and approving the technical and functional
requirements, the design, the work plan, and the injection procedures. This expert will engage with the PL to
ensure that all potential failure modes and effects have been identified and mitigation strategies employed as
necessary. The failure modes and mitigation strategies shall be documented and submitted to the PL for records
retention.

Field Implementation Activities

All field personnel must review the approved work plan, subsurface utility location survey data, and related
information prior to becoming involved in subsurface disturbance/intrusive activities. The field personnel must
sign the authorization form in Appendix C indicating their review. This form shall be scanned and
electronically submitted to the PL once all personnel have signed the form.

Change Management

Significant changes made during the field implementation should be avoided as much as possible. If such
changes are required to the field work plan, the program should be temporarily suspended as long as is
necessary so that effectiveness and unintended consequences can be thoroughly evaluated by the project
manager, PL and performing contractors (including specialty subcontractors) and the necessary equipment and
procedural changes can be developed, communicated, approved and implemented. The PL should be contacted
immediately and the performing contractor overseeing the work shall be included in any decisions to modify the
approved work plan.

In Situ Injection Implementation

If soil fracturing is required before chemical injection, injection can proceed only after review of the fracture
patterns is completed, as stipulated in the “Pre-Planning” section and appropriate monitoring and contingency
measures are in place to detect and prevent unwanted migration of injected medium. The contingency measure
shall be outlined in the work plan. If monitoring shows that the injected compound is detected in unwanted
locations (such as a storm drain or sewer), injection shall be halted and measures taken to prevent further
unwanted migration.

The chemical injection method should be thoroughly defined in the work plan and followed during the field
implementation program. If chemical daylighting (surface leaks from subsurface injections) or seeps are
observed the injection should be immediately stopped. The surface leaks should then be properly contained to
prevent runoff and allowed, if feasible, to percolate back into the subsurface. As a result of this condition,
subsequent injection rates should be reduced by at least 20% or until chemical daylighting is no longer
observed.

In most cases, low pressure methods should be employed whereby gravity or low flow recirculation systems are
established to let the chemical slowly percolate into the subsurface. In no case should the injection pressures at
or near the surface be greater than the available water table elevation distance to the ground surface unless
approved by the PL or the PL’s designated representative. Water table elevation changes as a result of chemical
injections must be monitored and kept to a minimum as much as practicable.
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Spill Prevention, Containment, Cleanup and Reporting

Chemicals stored onsite, including oil and fuels, reagents, injection medium, shall be placed in vessels within
110% volume secondary containment. Good housekeeping procedures must be practiced. Even benign reagents
are contaminants if they migrate to a sensitive receptor. In no case should incidental spills or transfer leaks be
tolerated on the site. All spills must be contained, cleaned and reported immediately to the site’s spill response
coordinator and the Lockheed Martin PL. Local storm drains should be temporarily plugged or booms or berms
be placed to divert storm water flow from the storage area away from active storm drains.

DEVIATIONS

All deviations from this procedure must have prior approval by the Director of Environmental Remediation.
The approval shall be documented and uploaded to the Lockheed Martin Document Management System.

APPENDIX A
P W W
EO-28 Dig Permit Risk Handling
Checklist
APPENDIX B

=

Utility / Underground
Structure Clearance 1

APPENDIX C

Invasive Fieldwork
Authorization
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A
LOCKNEED MARTIN 7 Enterprise Operations Procedure

Enterprise Operations Procedure EQ-28

Rewision No: Onginal

Effective: Jaruary 26, 2009

Copyright 2009 Lockheed Martin Corporation

Current policies and procedures are on the Lockheed Martin Intranet

Digging Projects

Form EC-28-1, Dig Permit | Form EC-28-2, Risk Handling Chedklist

1.0 Applicability

This procedure applies to digging projects at facilities operated by Corporate Headquarters or Enterprise Business Services (collectively, "Enterprise Operations™). A “digging project”™
or “dig” is any subsurface excavation, including trenching. Small areas of hand excavation (less than four inches deep), where the excavated material is put back in the same location, are
not considered digs and are excluded from this procedure.

2.0 Purpose

To prevent facility damage, minimize disruptions to operations, provide for the proper handling of environmental issues, and ensure that digs are properly coordinated and safely
performed.

3.0 Implementation
3.1 The Project Manager (the Lockheed Martin employee responsible for the dig) will complete the activities below before the dig begins:

+ Coordinate with Enterprise Operations Environment, Safety & Health (ESH), who will review the project plans for environmental risk and develop handling plans as required,
obtain any environmental permits required by law or regulation, and determine the method of soil disposal when part of the project.

s Have the local utility identification service and Lockheed Martin organizations such as Telecommunications identify and mark underground utilities/obstacles within 10 feet of the
dig area.

+ Prepare and sign form EO-28-1, Dig Permit. Obtain signatures from the Building/Facility Manager, local internal customers, Telecommunications, and ESH.

+ Review and sign form EO-28-2, Risk Handling Checklist.

s Meet with the contractor or Lockheed Martin organization that will perform the dig to communicate the location of underground utilities/obstacles; ensure that appropriate safety
precantions such as those in EO-20, Contractor Requirements, have been taken; and identify any state or local requirements, customer direction such as launch lock-down
periods, or other conditions that will affect the dig.

¢ Inform Industrial Security of the dig and support requirements such as traffic control.

s DPut barricades around the excavation site to prevent unauthorized persons from approaching. Put warning lights around the site if the excavation will remain uncovered at night,
unless the dig location does not warrant warning lights.

3.2 Lockheed Martin emplovees must not dig or enter any excavation that is more than four feet deep.

3.3 As applicable, ESH will monitor the dig for environmental compliance, and oversee the implementation of risk handling plans, and disposal of soil
3.4 When the dig is complete, the Project Manager will inform the individuals who signed the Dig Permit.

4.0 Responsibilities

Building Facility Manager

4.1 Have overall approval authority and responsibility for dig projects.

Project Manager

4.2 Ensure that the dig complies with this procedure.

4.3 Retain the Dig Permit and Risk Handling Checkdist until the project is complete. Any other permits related to the dig must be retained in accordance with EM-001, Corporate
Records Retention Schedule.

Contractors
4 4 Are responsible for ensuring that their work complies with OSHA regulations.
5.0 Deviation

Any deviation from this procedure requires the prior approval of the Vice President Human Resources Enterprise Operations or designee.

l/s/! Kimberly S. Adams
Vice President Human Resources Enterprise Operations
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Dig Permit

See Enterprise Operations Procedure EO-28, Digging Projects, for instructions.

Date

Project Manager

Building/Location

Purpose of excavation

Company/LM organization performing dig

Planned dig date

Duration

Start time

Expected depth

Width

Length

Underground utilities identified? Overhead utilities? Electrical lines? Gas lines?

O ves [ No O Yes O No [ N/A O Yes [ No O Yes [ No

Sewer? Water? Telecommunications? Other? Specify:

[ Yes [ No [ Yes O No [ Yes [ No [ Yes [ No
Site-specific or customer utility locating requirements completed?

[ Yes I No [ N/A

Sketch of dig project (or attach drawing)

Project Manager Date Customer Date
Telecommunications Date Customer Date
ESH Date Customer Date
Building/Facility Manager Date

Form EO-28-1 (January 26, 2009)
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Risk Handling Checklist

Project Manager: Use this checklist to develop risk handling plans before the dig starts. You must also review Enterprise Operations Procedure
EO-28, Digging Projects.

General Questions

W hat Lockheed Martin processes could be affected by the dig?

What are the safety hazards?

What could fail?

How could it fail?

Does the area need to be returned to its normal state when the work is complete?

How could the dig affect operations/test/production?

Have potential risks been addressed with area management?

Am | comfortable with any risk handling plans, understanding the potential impact?

Traffic Control

Ensure proper signage and communication.

Coordinate road or access closures through Industrial Security before starting the dig.

Ensure the work area is isolated from foot traffic by placing barriers and warning lights as required by EO-28.

Ensure that vehicle traffic will be safe.

Ensure that product transport will be safe.

Excavation

Review facility drawings to identify utilities. Research old drawings as necessary.

Discuss the project with Facility Engineering/Maintenance staff who may have unique knowledge about the construction area not
documented in facility drawings.

Process form EO-28-1, Dig Permit. Use this opportunity to explain the process and relate expectations to the contractor/LM organization
that will perform the dig.

Have LM Telecommunications and the local utility identification service locate and mark utilities/underground obstacles.

Coordinate with other ongoing projects in the affected area.

Make every effort not to excavate around live utilities in service. Schedule an outage in advance or have Maintenance temporarily shut down
and isolate the utilities while excavating.

If live utilities cannot be shut down while excavating, know where to isolate or shut them down if they are damaged while excavating.

Have a spotter(s) work with the equipment operator. Hand dig when necessary.

Excavate along the side of the utility; not on top.

W eather may affect the dig. Ensure water pipes are protected during freezing weather, especially if the trench will be left open over night.
Rain may cause the side of the trench to slough, which can undermine and break pipes/conduit.

Ensure care when moving trench boxes in and out of trenches so pipes/conduit aren’t damaged by the boxes.

Ensure surface drainage is controlled so that water doesn’t get into the excavation and undermine soil supporting utilities.

Ensure stocked material is kept far enough back (minimum 2 feet) so that material and rocks don't fall on utilities in the open hole.

Ensure backfilling is done carefully: Re-bed utilities with proper material, filling all voids below. Keep inappropriate material from falling on or
being placed in the trench. Be careful when compacting backfill in the two feet directly above the utility.

O Ogog) gogog Oogg o goiogogoioojoog oo .

Keep the as-built utility drawing in the field while the excavation site is open. Take pictures if possible (horizontal alignment and elevations),
if known utilities deviate from facility drawings or if utilities are found that are not on facility drawings. Give the modified as-built drawings to
the Building/Facility Manager, who will update the drawing database.

Ensure that the equipment operator digs slowly and remains in control.

Personal

Safety

Og| gjg

Ensure that trenching and shoring methods comply with the applicable OSHA regulations and are overseen by a “Competent Person,” as
defined in those regulations.

Regularly inspect methods to prevent violations.

Ensure LM employees do not dig or enter any excavation that is more than four feet deep.

Project Manager signature indicating completion of checklist review Date

Form EO-28-2 (January 26, 2009)




NOTE: Each project may have unique conditions, therefore do not use this chart as the sole decisio
selection. Use the chart as a starting point to assess available technology(s) applicable.

KEY

Description

Generally and applicable technology

May or may not be applicable

Not generally applicable

Indicates best technology for given object. Site structures, rebar in concrete
performance and reliability of any electromagnetic method.

Metallic lines that have power running through them or can be connected to

Natural gas pipeline locating technicians must be trained/certified. US requil
Safety Standards.

Most sensitive to interpretation; the skill, training, and experience of the ope

Emerging technology with limited availability.
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Access: induce unigque electronic signature, apply acoustical impulse, or ins

Subsurface Mark-out Technology Application Chart
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(GPR) V Wire
Y
*
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Additional Considerations

Acoustic Plastic
Pile Locator

Ground Pentrating
Radar
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Technology — Electro-
Magnetic
Variable | Detector
Moist Soil
Dry Soil
Clay

Concrete w/Rebar

Long Horizontal Profile

Short Horizontal but
Deep Vertical Profile

Access to Line +

No Access to Line +

Ferrous Metal

Non-Ferrous Metal

(GPR) V

Wire
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Lockheed Martin Invasive Fieldwork

Project:
Fieldwork Description:

By signing this form, you are indicting that you have reviewed the field work plan, utility
location survey data, and Health and Safety Plan relevant to the project listed above.

Name: Date:

10.

11.

12.

13.

14.

15.

16.

This form shall be scanned and electronically submitted to the Lockheed Martin Project
Lead.

01/29/2009
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Lockheed Martin Wilmington
Project Operating Procedure

POP-001
Recording of Field Data

1.0 Scope and Applicability

1.1 Purpose and Applicability

This Project Operating Procedure (POP) provides instructions for recording data when documenting a
sample collection event, field measurements, or a site visit. Field data may be recorded in field
logbooks, on standardized forms, as annotated maps, as photo documentation, or electronically.

2.0 Health and Safety Considerations

Not applicable.

3.0 Interferences

Not applicable.

4.0 Equipment and Materials

4.1 The following materials are necessary for this procedure:
e  Bound field logbook (preferably waterproof, such as Rite-in-Rain™)

e  Standardized field data sheets (refer to individual POPs for test pit logs, boring logs, groundwater
sample collection logs, etc.)

e  Penor Sharpie™

e  Waitch or other time-keeping device
4.2 The following materials may also be needed:

e  Site maps

e  Clipboard
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e  Three-ring binder or equivalent

° Camera

. Hand-held electronic recording device (e.g., personal digital assistant [PDA], laptop, or tablet
personal computer [PC])

5.0 Procedures

51 General

511

51.2

513

514

515

516

517

Field activities vary widely and no general rules can specify the exact information that must be
recorded for each event. However, the field records must contain sufficient detail so that
persons going to the site could reconstruct a particular situation without reliance on the
collector’'s memory.

Field logbooks may be supplemented by standardized forms (e.g., boring logs, well
construction records, well development forms, sample collection forms, waste inventory logs).
In that case, the logbook provides a chronology of daily events, summary of personnel on site,
and a narration of events not covered by the standardized forms. It is recommended that the
details recorded on the standardized forms not be replicated in the logbook due to the
potential for transcription errors and inconsistencies. References to standardized forms must
be included in the logbook.

Entries will be recorded legibly in permanent ink (a black ballpoint pen is preferable) and will
be signed and dated. No erasures or obliterations will be made. If an incorrect entry is made,
the information will be crossed out with a single strike mark which is initialed and dated by the
sampler, and the correct information added.

Pencil should not be used. If a ballpoint pen cannot be used because of adverse weather
conditions (rain or freezing temperatures), a fine-point Sharpie™ is an acceptable substitute.
If conditions are such that only pencil can be used, an explanation must be included in the
logbook and the affected data should be photocopied, signed as verified copy, and
maintained in the project files as documentation that the data has not been changed.

Information to be recorded should address the questions of who, where, what, when, how,
and why. A specific list of information that should be recorded is included in Table 1.

Entries will be objective, factual, and free of personal feelings or inappropriate language.
Cryptic notes and undefined abbreviations or acronyms should be avoided.

Information will be recorded in as close to real time as possible. Information recorded
significantly after the fact (e.g., the following day) must be dated as such.

5.2 Field Logbooks

521

52.2

523

Field logbooks will be bound water-proof field survey books or notebooks with consecutively
numbered pages.

Logbooks will be assigned to field personnel, and will be identified by a unique document
number. The logbook should be kept in the field person’s possession or in a secure location
during field activities and archived in the project files upon completion of the field program.

Logbooks should be specific to a project. Multiple projects should not be included in one
logbook because of document retention and evidentiary reasons.
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5.2.4 The title page of each logbook will contain the following:

5.3

54

55

5.6

525

52,6

e  AECOM office location and phone number,

e  The logbook number,

e  Project name, reference information, and Project Manager, and
e  Start and end dates of work covered by the logbook.

Logbook entries documenting sample collection or field measurements must clearly identify
the task being completed (for example, water level measurements, headspace readings).
Units must be included for all measurements.

For ease of reference, it is recommended that a new page be started for each sampling day
and that the time be recorded in the far left column. Each day’s entries will be signed and
dated by the person making the entries. A diagonal line across the bottom of the page will
indicate the end of an entry.

Standardized Forms

531

53.2
5.3.3

534

At a minimum, each form must include a title identifying the activity being documented and the
project identification (hame and number).

Each form must be signed and dated by the person completing the form.

There should be no blank spaces on the form. Each space must be filled in with the
information requested or “NA” (not applicable).

Forms should not be loose, but should be maintained in an organized manner (e.g.,
clipboards, binders).

Maps and Drawings

54.1

54.2

Maps and drawings that document final sampling locations and which are separate from the
field logbook must be referenced in the logbook. These maps or drawings must include the

project name and number, site identification and location, and must be signed and dated by
the person recording the locations.

Maps and drawings must include compass orientation and scale.

Photographs and Other Photo Documentation

551

55.2

Photo documentation, if permitted at the site, can provide invaluable information on site
conditions, sample locations, and the sample itself.

Photographs, videos, or slides must be cross-referenced to entries in the field logbook or on a
photo documentation log. Information to be recorded includes name of photographer, date,
time, direction faced, description of subject, and sequential number of the photograph. An
indication of scale is also helpful. Image-enhancing techniques (lenses, film) should also be
noted.

Electronic Files

56.1

5.6.2

Electronically captured data may include data logging systems and hand-held electronic
recording devices such as PDAS, laptops, or tablet PCs.

Field data that is captured electronically must be cross-referenced in the field logbook.
Information to be recorded includes the identity of the person recording the data, instrument
make and model number, measurement time and date, and file identification.
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6.0

6.1

6.2

6.3

6.4

7.0

7.1

8.0

8.1

8.2

8.3

5.6.3 Sufficient backup systems must be in place to protect against the loss of data. Electronic files
must be saved to a disk or backed up immediately upon completion. The backup disk or other
media (CD, flash drive) should then be stored in a secure location separate from the laptop,
tablet, or PDA.

5.6.4 Files must be uniquely identified and should be stored in the project files on the network. An
unedited version of the file must be maintained and all subsequent manipulations tracked.

Quality Assurance / Quality Control

Field records provide evidence and support for technical decisions, interpretations, and judgments. It
is therefore critical that procedures and systems be in place to ensure that they are legible,
identifiable, and retrievable, and protected from loss or damage. In addition, client or regulatory
requirements, or the end use of the data (e.g., to support litigation) may determine the format in which
the data must be recorded. For example, some projects may require that all field information be
recorded in the field logbook and may not allow the use of standardized forms. The requirements
necessary to meet the data quality objectives for a particular project will be defined in the site-specific
workplan and/or Quality Assurance Project Plan (QAPP) hereafter referred to as the project plan.

The field records will be reviewed by the Field Team Leader, or by the Project Manager or his/her
designate, for accuracy, completeness, and adherence to the requirements of this POP. At a
minimum, this must occur at the end of the field event. For field activities of extended duration, it is
recommended that this review occur more frequently (e.g., daily or weekly).

If information recorded in the field is transcribed to another format, the original record must be retained
for comparison purposes.

Periodic copying of the field records should be considered to insure against the loss or destruction of
the original documents.

Data and Records Management

At the end of the field program, original field records must be placed in the project files and maintained
for a certain retention time. The duration of record retention will be determined by project-specific
requirements, or, in the absence of project requirements, by corporate policy.

Personnel Qualifications and Training

The Project Manager is responsible for ensuring that project-specific requirements are communicated
to the project team and for providing the materials, resources, and guidance necessary to perform the
measurements in accordance with this POP and the project plan. In the absence of a Field Team
Leader, the Project Manager is responsible for ensuring that field records are reviewed and approved
as described below.

The Field Team Leader is responsible for reviewing and approving the field records for accuracy,
completeness, and conformance to the procedures in this POP.

Field personnel are responsible for recording data according to the procedures outlined in this POP.
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Table 1 Specific Information to be Recorded

o Site name and location
. Personnel on site (clients, site contacts, regulators, oversight personnel, subcontractors, general
public)
. Results of phone calls, conversations
. Chronology of activities, including mobilization, investigatory activities, and demobilization
. Weather conditions (initial and any changes; temperature, barometric pressure, wind conditions,
precipitation)
. Tidal stage (if applicable)
Inspections of equipment, materials, supplies (problems, corrective action)
Subcontractor name, description of services to be provided, and any issues (problems, stand by
time)
Description of major equipment (drill rigs, backhoe, survey vessels, sampling platforms)
Field measurements
0 Description of procedure
0 Instruments (make, model, serial number, lamp)
o Instrument calibration (date, time, personnel, standard, lot number, standard expiration date,
true/measured results, units, corrective action, calibration checks and results)
0 Results (including units of measure, any correction factors applied, documentation of
calculations (if applicable)
o Total depths of monitoring wells will be measure annually where possible
o Date and time of measurement
o Identity of person performing the measurements
o0 Atmospheric conditions (if applicable)
Equipment decontamination procedures and materials
Well information (depth to water, static water depth, condition of well)
. Well purging information (procedure, equipment, volumes, pumping rate, criteria for acceptance,
time and date)
. Presence and detection of immiscible layers, detection method, sampling method
. Sampling information
o0 Procedures and equipment (type and material)
Sample (soil) selection criteria/rationale (PID, staining, water table)
Sample location identification (e.g., boring, well identification)
Sample location description (sketch, GPS coordinates, compass and distance measurements
from fixed points).
0 Sample depth
o0 Sample flow rate/drawdown
0 Sample description (recovery, moisture, color, odor, texture, turbidity, artifacts)
o Sample manipulations (filtration, homogenization, compositing, preservation)
0 Sample date and time
o]
o]
o]
o]

(olNelNe]

Unique sample ID
Identity of sampler
Sample parameters, containers (size/type), preservation
QC samples (field duplicates, trip blanks, field/equipment blanks, MS/MSDs, split samples) —
include ID, associated field sample, method of collection
. Any pertinent field observations that could affect data quality (instrument problems, contamination
sources)
. Deviations from approved plan (schedule modifications, relocation or elimination of sample locations,
change orders), including rationale
. Investigation-derived waste (IDW) types, volumes, storage, and disposal
. Health and safety (H&S) meetings, personal protective equipment (PPE) worn, H&S monitoring
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1.0

11

1.2

1.3

2.0

21

3.0

3.1

Lockheed Martin Wilmington
Project Operating Procedure

POP-002

Chain-of-Custody Procedures

Scope and Applicability

Chain of custody (COC) is defined as the unbroken trail of accountability that ensures the physical
security of samples, data, and records (USEPA Glossary of Quality-Related Terms). This Project
Operating Procedure (POP) describes COC procedures applicable to environmental samples
collected by AECOM during field sampling and analysis programs. Custody procedures within the
laboratories analyzing the samples are not addressed.

Samples are physical evidence. The objective of COC procedures is to provide sufficient evidence of
sample integrity to satisfy data defensibility requirements in legal or regulatory situations.

The National Enforcement Investigations Center (NEIC) of the United States Environmental Protection
Agency (USEPA) defines custody of evidence in the following manner:

. It is in your actual possession;
. It is in your view, after being in your physical possession;
. It was in your possession and then you locked or sealed it up to prevent tampering; or

° It is in a secure area.

Health and Safety Considerations

The health and safety considerations for the work associated with this POP, including both potential
physical and chemical hazards, will be addressed in the site-specific Health and Safety Plan (HASP).
In the absence of a site-specific HASP, work will be conducted according to the AECOM Health and
Safety Policy and Procedures Manual and/or direction from the Regional Health and Safety Manager

Interferences

The following may impact the legal or regulatory defensibility of the data:
e  The samples are not accompanied by a COC form,

e  The information recorded on the COC form is incomplete, inaccurate, or differs from the
information recorded on the sample containers,
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4.0 Equipment and Materials

4.1 The following materials are relevant to this procedure:
e COC Form (Figure 1)

e  Sample labels

e COC tape or seal

e Indelible pen or Sharpie™

e  Clear plastic sealing tape

4.2 Materials identified in related POPs may also be needed

5.0 Procedures

51 Pre-sample collection activities

51.1

Some measurement methods require preparation of sample collection media or special
treatment of sample containers prior to sample collection. In these cases, COC procedures
should be initiated with the media preparation or container treatment. This requires that
sample identification numbers or media/container identification numbers be assigned. These
numbers should be entered on the COC form, leaving room for the subsequent recording of
the associated sample numbers. In this variation, the custodian responsible for media
preparation or container treatment has the responsibilities outlined in Section 5.2, and the
sampler or field sample custodian has the responsibilities stated in Section 5.3 when he or
she receives the prepared media or treated containers. There are a number of acceptable
approaches to this variation, and the detailed procedures should be defined in the project-
specific QAPP.

5.2 Sample collection phase

521

5.2.2

5.2.3

524

As few people as possible should handle the samples. For certain programs, it is helpful if a
single person is designated as the sample custodian (the person responsible for the care and
custody of the samples until they are transferred to the laboratory for analysis).

While in the field, sampling personnel should be able to testify that tampering of the samples
could not occur without their knowledge. Examples of actions taken may include sealing the
sample containers with COC tape or locking the samples in a secure area.

If samples are to be shipped by commercial overnight carrier, the field sampler or sample
custodian completes a COC form for each cooler/package of samples and places the original
of completed form inside the associated cooler/package before the package is sealed (a copy
is retained and kept in the field record files). Each completed COC form should accurately list
the sample identification numbers of the samples with which it is packaged, and should
contain the identification number of the COC tape on the cooler/package. Representatives of
commercial carriers are not required to sign the COC form.

If samples are hand carried to a laboratory, the person hand carrying the samples is the
sample custodian. If the carrier is a different person than the one who filled out the COC form
and packaged the samples, then that person transfers custody to the carrier by signing and
dating each form in the "Relinquished By" section. The carrier then signs and dates each form
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5.3

54

5.5

5.6

5.25

in the adjacent "Received By" section. When the carrier transfers the samples to the
laboratory, he or she signs and dates each form in the next "Relinquished By" section, and
the laboratory sample custodian signs and dates each form in the adjacent "Received By"
section.

If samples are transmitted to the laboratory by courier, the procedures described in either
Section 5.2.3 or 5.2.4 are followed, depending on whether the courier is a commercial courier
or laboratory representative, and whether the cooler has been secured by COC seals prior to
pick up by a laboratory courier.

Sample labeling

5.3.1
5.3.2

5.3.3

534

5.3.5

Labeling of samples occurs at the time of sample collection.

Waterproof, adhesive labels are preferred. Labels should be applied to the container, not the
lid whenever possible. Additional interior labels may be required for certain biological
samples.

Sample tags may be required for certain samples. If tags are utilized, their use will be
addressed in the specific work plan or Quality Assurance Project Plan (QAPP).

Labels should be completed in waterproof, indelible ink. Covering the label with clear plastic
tape is recommended to protect the legibility of the label and to prevent the label from
detaching from the sample container.

The following information should be recorded on the sample label:

e  Project identification (project name and number/client/site)

e  Field sample identification code (exactly as it appears on the COC form)
e  Sampler's initials

e  Date and time of sample collection

e  Analyses requested

° Preservation

Documentation of sample history

54.1

5.4.2

Sample history includes, but is not limited to, preparation of sample containers or collection
media (for example, wipes), collection, handling (such as subsampling or compositing),
storage, shipment, analytical preparation and analysis, reporting, and disposal.

Refer to the Recording of Field Data POP 001, for specific guidance on documentation of field
activities, field measurements, and sample collection.

Documentation of custody

55.1

It is recommended that a COC form be initiated upon sample collection. If this is not feasible
for a particular event, the COC form may be initiated at the time of sample packaging. If this is
the case, the sample collection records will serve as the initial custody document and will
document the collection of the sample (sample location and identification, date and time of
collection, sampler, and parameters to be analyzed, including containers and preservatives).

The following information is recorded on the COC form:

. Project identification (AECOM project number, client, site name and location).

e  Page number (for example, 1 of 2, 2 of 2).
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5.7

5.8

Field sample identification code. This code should be unique to the sampling event and to the
program. This code should agree exactly with the field sample identification code recorded on the
bottle label.

Sampling point location (optional if recorded elsewhere in field records).
Date and time of sample collection.

Sample matrix (soil, water, air, etc.).

Preservative.

Analysis requested.

Number of containers.

Type of sample (grab or composite). Identifying if aqueous samples have been filtered in the field
is recommended.

Signature(s) of sampling personnel and signatures of all personnel handling, receiving, and
relinquishing the samples.

Date(s) and time(s) of each sample transfer.

Sampler remarks. These comments may serve to alert the laboratory to highly contaminated
samples or identify quality control (QC) sample requirements.

Airbill number (if shipped by overnight commercial carrier).

Laboratory name and address.

COC tape numbers.

5.7.1 The COC is filled out completely and legibly in indelible ink. There should be no unexplained

blank spaces. Blank lines should be lined out and initialed and dated.

5.7.2 Data will not obliterated. Corrections are made, if necessary, by drawing a single line through

and initialing and dating the error. The correct information is then recorded with indelible ink.

5.7.3 Information on the COC should agree exactly with that recorded on the sample containers.

Discrepancies may result in the samples being incorrectly logged into the laboratory or delays
in initiating sample analysis.

Sample receipt and inspection

5.8.1 Upon sample receipt, the coolers or packages are inspected for general condition and the

condition of the COC tape. The coolers or boxes are then opened and each sample is
inspected for damage.

5.8.2 Sample containers are removed from packing material and sample label information is verified

against the COC form.

5.8.3 The condition upon receipt, including any discrepancies or problems, is documented and the

COC form is completed by signing and recording the date and time of receipt.

5.8.4 Receipt and inspection of samples by subcontractor analytical laboratories will adhere to

written procedures established by the laboratory.
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6.0 Quality Assurance / Quality Control

6.1 The records generated in this procedure are subject to review by the sampling team leader, project
manager, or designee.

6.2 The records generated in this procedure will become a part of the evidence reviewed in the data
validation process (see QAPP).

6.3 The field team leader is responsible for reviewing the chain-of-custody forms for completeness and
accuracy prior to sample shipment.

7.0 Data and Records Management

7.1 The records generated in this procedure are part of the permanent record supporting the associated
measurements and may include, as applicable, the COC forms, sample tags, carrier waybills, and field
and laboratory records of sample history (collection, handling, storage, analysis, etc.).

7.2 Unanticipated changes to the procedures or materials described in this POP (deviations) should be
appropriately documented in the project records.

7.3 Records associated with the activities described in this POP should be maintained according to the
document management policy for the project.

8.0 Personnel Qualifications and Training

8.1 Qualifications and training
8.1.1 The individual executing these procedures should have read, and be familiar with, the

requirements of this POP.
8.1.2 No specialized skills are necessary in order to implement these procedures; however, an
understanding of the concept of custody is useful.
8.2 Responsibilities

8.2.1 The project manager is responsible for providing the project team with the materials,
resources and guidance necessary to properly execute the procedures described in this POP.

8.2.2 The individual performing the work is responsible for implementing the procedures as
described in this POP and any project specific work plans.

8.2.3 For certain sampling programs, the project manager, sampling team leader, or designee may
assign an individual to serve as sample custodian. This individual is responsible for
supervising the implementation of COC procedures in accordance with this POP and any
project-specific work plans or QAPP.
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1.0

2.0

Lockheed Martin Wilmington
Project Operating Procedure
POP-003

Packing and Shipment of Environmental Samples

Purpose and Applicability

This project operating procedure (POP) describes proper packaging methods and
transporting/shipment of samples to minimize the potential for sample breakage, leakage, or
cross-contamination, and provide a clear record of sample custody from collection to analysis.
Specific project requirements as described in an approved Work Plan, Sampling Plan, Quality
Assurance Project Plan, Task Hazard Analysis (THA), or Site-Specific Health and Safety Plan
(HASP) will take precedence over the procedures described in this document.

The Environmental Protection Agency (EPA) Resource Conservation and Recovery Act (1976)
(RCRA) regulations (40 CFR Section 261.4 (d)) specify that samples of solid waste, water, soil, or
air collected for the purpose of testing are exempt from regulation when any of the following
conditions apply:
« Samples are being transported to a laboratory for analysis
« Samples are being transported to the collector from the laboratory after analysis
e Samples are being stored:
> By the collector prior to shipment for analysis
> By the analytical laboratory prior to analysis

> By the analytical laboratory after testing but prior to return of sample to the collector
or pending the conclusion of a court case

Samples collected by AECOM are generally qualified for these exemptions. POP 110 deals only
with these sample types. If you have any additional questions about delivery or shipping
requirements contact the AECOM Environment, Health and Safety (EHS) Department.

Responsibilities

The field sampling coordinator is responsible for the enactment and completion of the chain-of-
custody and the packaging and transporting/shipping requirements outlined here and in project-
specific sampling plans.
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Health and Safety

This section presents the generic hazards associated with packing and transporting/shipping
samples and is intended to provide general guidance in preparing site-specific health and safety
documents. The Site-Specific HASP and THAs will address additional requirements and will take
precedence over this document. Note that packing and transporting/shipping samples usually
requires Level D personal protection unless there is a potential for airborne exposure to site
contaminants. Under circumstances where potential airborne exposure is possible respiratory
protective equipment may be required based on personal air monitoring results. Upgrades to
Level C will be coordinated with your Site Safety and Health Officer (SSHO) or EHS Coordinator.

Health and safety hazards with packing and transporting/shipping of samples include the
following:

o Exposure to sample preservatives — Know the types of sample preservatives sent to you
by the analytical laboratory. Understand the potential exposures (inhalation, ingestion
skin contact) and use chemically impervious gloves to protect your hands from acids in
particular.

« Anticipate the potential for spills — Glass containers are subject to breakage and if
dropped on the floor will create a spill. Know how to contain the spill, have spill response
materials available, and understand the proper disposal methods for spilled materials.
Wear personal protective equipment (PPE) to clean up the spill as appropriate (Level C
or D).

« Broken glass — Be aware of the possibility for broken glass in previously used coolers.
Inspect the cooler before you place samples in it and clean out any broken glass safely
(i.e. with a small brush).

o Coolers can be heavy — Use proper lifting techniques to pick up loaded coolers. Bend
your legs and lift with a straight back to avoid a back injury.

« Do not use your teeth to cut tape to size, use a tape dispenser.

4.0 Supporting Materials

The following materials must be on hand and in sufficient quantity to ensure that proper packing
and transporting/shipping methods and procedures may be followed:

« Chain-of-custody forms and tape

« Sample container labels

« Coolers or similar transport/shipping containers

o Duct tape or transparent packaging tape

o Zip-lock type bags

« Protective wrapping and packaging materials

« lce

« Shipping labels for the exterior of the ice chest

« Transportation carrier forms (Federal Express, Airborne, etc.)
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o PPE as specified in the Site-Specific HASP

« Material Safety Data Sheets (MSDSs) for any chemicals or site-specific contaminants
(including sample preservatives)

« A copy of the Site-Specific HASP

Methods and Procedures

Samples must be packaged so they do not leak, break, vaporize, or cause cross- contamination
of other samples. Waste samples and environmental samples (e.g., groundwater, soil, etc.)
should not be placed in the same transport/shipping container. Each individual sample must be
properly labeled and identified. A chain-of-custody record must accompany each
transport/shipping container. When refrigeration is required for sample preservation, samples
must be kept cool during the time between collection and final packaging.

Samples must be clearly identified immediately upon collection. Each sample bottle label
(example provided as Figure 1) will include the following information:

« Client or project name, or unique identifier, if confidential

« A unique sample description

« Sample collection date and time

« Indication of filtering or addition of preservative, if applicable

« Analyses to be performed

After collection, identification, and preservation (if necessary), the samples will be maintained
under chain-of-custody procedures as described below.

Chain-of-Custody

A sample is considered to be under custody if it is in one’s possession, view, or in a designated
secure area. Transfers of sample custody must be documented by chain-of-custody forms
(example form provided in POP 002 — Chain-of-Custody procedures). The chain-of-custody
record will include, at a minimum, the following information:

« Client or project name, or unique identifier, if confidential

« Sample collector's name

« AECOM'’s mailing address and telephone number

« Designated recipient of data (name and telephone number)

« Analytical laboratory’s name and city

« Description of each sample (i.e., unique identifier and matrix)

« Date and time of collection

o Quantity of each sample or number of containers

o Type of analysis required

« Date and method of shipment
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Additional information may include type of sample containers, shipping identification air bill
numbers, etc.

When transferring custody, both the individual(s) relinquishing custody of samples and the
individual(s) receiving custody of samples will sign, date, and note the time on the form. If
samples are to leave the collector's possession for transport/shipment to the laboratory, the
subsequent packaging procedures will be followed.

Packing for Transport/Shipment

To prepare a cooler for transport or shipment, the sample bottles should be inventoried and
logged on the chain-of-custody form. At least one layer of sorbent protective material should be
placed in the bottom of the container. Be careful for any broken glass. A heavy-duty plastic bag, if
available, should be placed in the transport/shipping container to act as an inner container. As
each sample bottle is logged on the chain-of-custody form, it should be wrapped with protective
material (e.g., bubble wrap, matting, plastic gridding, or similar material) to prevent breakage.
Each sample bottle should be placed upright in the heavy-duty plastic bag inside the
transport/shipping container. Each sample bottle cap should be checked during wrapping and
tightened, if needed. Avoid over tightening, which may cause bottle cap to crack and allow
leakage. Additional packaging material, such as bubble wrap, should be spread throughout the
voids between the sample bottles.

Most samples require refrigeration as a minimum preservative. To ensure that samples are
received by the laboratory within required temperature limits, place cubed ice directly over packed
samples, making sure that ice is present on all sides of each sample (a 2-inch layer of ice should
be present on top of the samples prior to transport/shipment).

Secure the inner heavy-duty bag with clear packing tape. This will prevent water from leaking out
of the package, thus stopping shipment (package handling companies will not ship a leaking
package). An acceptable alternate chilling option is to fill zipper-lock style bags with cubed ice,
preferably double bagged. The bags of ice should be distributed throughout the cooler to insure
proper chilling of samples.

Place the original completed chain-of-custody record in a zip-lock type plastic bag and place the
bag on the top of the contents within the cooler or transport/shipping container. Alternatively, the
bag may be taped to the underside of the container lid. Retain a copy of the chain-of-custody
record with the field records.

Close the top or lid of the cooler or transport/shipping container and rotate/shake the container to
verify that the contents are packed so that they do not move. Add additional packaging if needed
and reclose. Place signed and dated chain-of-custody seal (example provided as Figure 2) at
two different locations (front and back) on the cooler or container lid and overlap with transparent
packaging tape. The chain-of-custody seal should be placed on the container in such a way that
opening the container will destroy the tape. Packaging tape should encircle each end of the
cooler at the hinges. Use proper lifting techniques when picking up the cooler.

Samples being shipped via a commercial carrier should be sent via an overnight express service
that can guarantee 24-hour delivery. Retain copies of shipment records as provided by the
shipper.

If transporting the samples by hand directly to the laboratory, they should be delivered within 24-
hours. This applies to samples being picked up by a laboratory courier.
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6.0 Quality Assurance/Quality Control

Recipient of sample container should advise shipper and/or transporter immediately of any
damage to the container, breakage of contents, or evidence of tampering.

7.0 Documentation

The documentation for support of proper packaging and shipment will include chain-of-custody
records and the delivery receipt (if hand carried) or the transportation carrier’s airbill or delivery
invoice. Documentation will be retained in the project files.

8.0 Revision History

Revision Date Changes

0 September 2013 Original POP
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Figure 2 Chain-of-Custody Seal
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2.0

Lockheed Martin Wilmington
Project Operating Procedure
POP-004

Procedures for Passive Sampling of Air Using

SUMMA Canisters

Scope and Applicability

This project operating procedure (POP) describes the procedure for passively collecting air
samples in SUMMA stainless steel canisters for the analysis of volatile organic compounds
(VOCs). This method is applicable for whole-air sampling of ambient air, soil/landfill gas, or
stationary sources with compounds of interest measured at the parts per billion by volume
(ppbv) level. The target compounds that can be analyzed from samples collected by this
method generally have a vapor pressure greater than 0.1 torr at 25 °C and 760 mm Hg.

The procedure describes the collection of passive (i.e. without the use of a pump) samples.
The samples can be taken as grab sample (over a short period of time) or as integrated
samples which are taken over a longer period.

Health and Safety Considerations

The health and safety considerations for the work associated with this POP, including both
potential physical and chemical hazards, will be addressed in the site specific Health and
Safety Plan (HASP). In the absence of a site-specific HASP, work will be conducted
according to the AECOM Health and Safety Policy and Procedures Manual and/or direction
from the Regional Health and Safety Manager.

Canisters are under vacuum, and should not be dented or punctured. They should be stored
in a cool, dry place out of direct sunlight. They should always be placed in their shipping
boxes during transport and storage.
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Interferences

Contamination may occur in the sampling system if canisters are not properly cleaned before
use. Additionally, all other sampling equipment (e.g., flow controllers and sample lines)
should be thoroughly cleaned.

Particulates may clog or foul the mass flow controller or critical orifice and result in incomplete
and/or inaccurate sampling. Particulate filters must be used (see section 4.2).

Moisture in the sample or liquid in the canister will adversely affect the recovery of polar
compounds. Sampling ports should be purged prior to sampling to remove any entrained
liquid or water vapor.

Leaks in the sampling train will lead to incomplete and/or inaccurate sampling. The sample
could become diluted or the sample could leak out. All valves and fittings must be tightened
appropriately. In general, Swagelok® fittings are finger-tightened plus ¥4 turn with a wrench.
Do not overtighten. When properly tightened, the pieces cannot be rotated by hand.

The sampling train should be kept out of direct sunlight to avoid temperature changes and
drifting of the sample flow.

To further reduce unnecessary contamination during grab sampling, non-essential personnel
should be kept away from the canister and the sampler should avoid breathing near the
canister inlet during the actual sampling.

Equipment and Materials

SUMMA Canisters, 1 Liter (L) or 6L — the canisters are supplied by the analytical laboratory,
already pre-cleaned and evacuated (SUMMA refers to the process by which the inside of the
canister is made chemically inert). Each canister may be individually certified for the target
compound of interest or may be “batch” certified. The degree of certification will depend on
the end use of the data. For air sampling used for risk assessment purposes the use of
individually certified canisters is recommended. For routine monitoring, “batch” certified
canisters may be appropriate. Canisters designated for blanks (field or ambient) should be
certified to the same degree as the associated field samples. Each canister will have a valve
and inlet cap.

Particulate filter — the filter prevents particulate material from fouling or clogging the valve or
flow controller. Typically, a 5 micron filter is used for 1L canisters and a 7 micron filter is used
for 6L canisters. The filter may be built into the flow controller by the laboratory providing the
equipment.
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Vacuum gauge — the gauge is used to measure the initial vacuum of the canister as well as
the final vacuum upon completion of sampling. It is also used to monitor the progress of
sampling as the vacuum in the canister will decrease as the canister fills up. The gauge may
be a separate item or may be integrated as part of the valve mechanism.

Flow controllers — regulate the rate at which air enters the canister. There are two types:

Mass flow controller — actively adjusts the sample flow to provide a constant mass
through the valve. As the canister fills up and the differential pressure decreases, the
sample flow into the canister would tend to decrease. The mass flow controller
responds by opening up its diaphragm to allow more samples to flow through.

Critical orifice device — used most commonly. It has a built-in vacuum gauge and is
recommended for field sampling. The critical orifice is calibrated by the laboratory to
provide a rate at which desired volume of air will be collected over the sampling period,
according to the following formula:

flow rate (mL/min) = target fill volume (mL)/sampling interval (min)

Thus, to collect 5 Liters of air over a one hour sampling interval, a flow rate of 83.3
mL/min is used. Itis expected that samples will be collected at 100-200 mL/min.

Air, ultra zero — for use in preparing equipment blanks
Tubing and Fittings — as required for sampling.
Tubing — only chromatographic-grade stainless steel should be used.

Fittings — the nuts, ferrules, and other fittings should be chromatographic-grade, % inch
Swagelok®

Wrenches —two wrenches are needed to tighten the fittings on the tubing, valves and
canisters. These are % inch Swagelok© fittings, requiring 9/16 inch open ended wrenches.

Procedures

NOTE: When sampling a process under pressure or vacuum, the effects on the sample must
be considered. A process under pressure will fill the canister faster and it is possible to
pressurize the canister. (If a canister becomes pressurized, excess pressure must be bled off
by temporarily opening the valve.) When sampling a process under vacuum, the canister fills
more slowly and it may be difficult to fill the canister with the desired amount of sample.

NOTE: Actual field conditions may require minor modifications to these procedures.

Prior to sampling
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Verify contents of the shipped package (e.g., chain-of-custody, canister, particulate filter,
gauge or flow controller)

Verify that gauge is working properly. If the gauge does not read “zero”, it may need to
be equilibrated by cracking the rubber seal at the top of the gauge. If this does not reset
the indicator, the gauge may be damaged and is unusable.

Record the initial vacuum of the canister. Canisters for passive sampling will be under a
vacuum of 30 in. Hg.

Confirm that valve is closed (knob should already be tightened clockwise)
Remove the brass cap.

Attach gauge.

Attach brass cap to side of gauge tee fitting.

Open and close valve quickly (a few seconds).

Read vacuum on the gauge. If the vacuum is less than 28 in. Hg, do not use the
canister.

Record gauge reading on “Initial Vacuum” column of chain-of-custody.
Verify that canister valve is closed then remove gauge.

Replace the brass cap.

Sampling

Remove brass cap.

For grab samples only:

o] Attach particulate filter directly to canister.

o] Open valve 1/2 turn, allowing the sample into the canister (a 6L canister will

normally take about 16 sec to fill). As the canister nears capacity, the sound of air
rushing into the canister will change pitch.

NOTE: A grab sample can be collected either by allowing the canister to reach ambient
conditions or by leaving some residual vacuum in the canister (e.g., 5 in Hg). Leaving residual
vacuum is preferable. In either case, the final vacuum should be noted on the “Final Vacuum”
column on the chain-of-custody. This will enable the laboratory to compare the final vacuum
with the receipt vacuum (i.e., the vacuum measured upon arrival at the laboratory) to ensure
sample integrity.

For integrated samples only

Attach the flow controller to the canister and attach the filter to the flow controller.

Make sure that the sample will flow through the filter in the proper direction. Some
laboratories supplying the equipment may include the filter as part of the flow controller,
and not as a separate piece of hardware.
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6.0

If necessary, attach the canister assembly to the sampling port. The sampling port
should be purged of liquid or water vapor prior to connecting the assembly. Do not
overtighten the connectors and fittings.

Open valve 1/2 turn, allowing the sample to start flowing into the canister. Periodically
monitor the progress of the sampling during the sampling interval. The volume of air
sampled has a linear relationship to the canister vacuum. Thus halfway through the
sampling interval, half of the sample will have collected (2.5 Liters) and the vacuum
gauge should read 17 in Hg (halfway between 29 in Hg and 5 in Hg).

NOTE: Different from a grab sample canister, an integrated sample canister should not be
allowed to reach ambient pressure. The flow controller is calibrated to leave approximately 5
in Hg residual vacuum in the canister and because of normal fluctuations during sampling the
final vacuum will be between 2-10 in Hg. A residual vacuum less than 1 in Hg indicates that
the canister may have come to ambient conditions before the completion of the sampling
interval. See Section 6.5 for the effects of residual vacuum on integrated sampling.

e  Atthe conclusion of sampling, close valve by hand tightening knob clockwise.
o  Verify and record final vacuum of canister (repeat steps used to verify initial vacuum).
Post Sampling

. Replace brass cap.

. Fill out canister sample tag. The canister number, initial vacuum and final vacuum must
be recorded on the sample tag and chain of custody.

. Return canister to box and place accessories (e.g. gauges, filters) in packaging
provided.

. Fill out chain-of-custody and relinquish samples properly. The canister number, initial
vacuum and final vacuum must be recorded.

e  Tape box shut and affix custody seal (if applicable) across flap.

Ship or transport accordingly to meet method holding times.

Quality Assurance / Quality Control

Sample Preservation and Holding Time — The holding time for whole air samples is 14
days from collection to analysis. Although the TO-15 method states that most compounds can
be adequately recovered up to 30 days, recovery of polar compounds is significantly reduced
after 14 days.

SUMMA Canister Holding Time — Canisters must be analyzed with 30 days of preparation
(evacuation by the laboratory). Care must be taken to ensure that the samples can be
collected and analyzed within this time frame. If the sampling event is postponed once the
canisters are in-house or in the field, it may be necessary to return them and request freshly
evacuated canisters in order to meet the 30 day schedule.
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Contamination — Contamination may be monitored through the use of field blanks and
ambient blank samples. The collection of one blank per sampling event is recommended.

. Field Blanks are prepared by passing ultra zero air through a clean regulator and tubing
into a certified canister. It can provide information about the decontamination procedures
used on the tubing in the field.

e  Ambient Blanks are collected over the same duration as, and are used in conjunction
with, integrated samples to assess background conditions around the sampling site.

Precision and Accuracy — Precision can be assessed through the use of field duplicates
which are prepared by connecting the canisters to a “tee” and filling them simultaneously.
Accuracy can be assessed through the use of performance evaluation samples or certified
gas standards.

Affects of Residual Vacuum
. Greater than 5 in Hg — Less than 5 Liters of sample was collected. The sample will be

diluted during analysis and the reporting limits will be elevated.

. Less than 5 in Hg — The initial flow rate was high and the sample results will be biased
towards the first portion of the sampling interval.

. Near ambient — The canister is “full” and the sampler will not be able to determine the
actual sampling interval (when the canister became “full”).

Reporting Limits — Reporting limits are calculated from the method reporting limit adjusted
for the effects of sample volume, residual vacuum and dilutions as shown in Table 1.

6.1 Table 1: Effect of Vacuum, Volume, and Dilution on Reporting Limits

Final Vacuum (in. Hg) 0 2.5 5 7.5 10 125 15 17.5 20

Volume Sampled (L) 6 5.5 5 4.5 4 3.5 3 2.5 2

Sample Dilution Factor | 1.34 | 1.46 | 1.61 1.79 2.01 2.30 2.68 3.22 4.02

6.2 Source: Air Toxics Limited

Reporting Limit = (method reporting limit) x (sample dilution factor) x (analysis dilution factor)*

! . The analysis dilution factor is a ratio of the pressurization required for analysis and the
vacuum recorded at sample receipt.
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8.0

8.1

8.2

Data and Records Management

The chain of custody form will be completed following sample collection describing all
pertinent sample information, site information, intended analyses, etc. This form must be
completed properly and the intended recipients must receive their respective copies.

All data and information (e.g., sample collection method used) must be documented on field
data sheets and/or site log books with permanent ink. Data recorded will include the following:
e weather conditions (humidity has an effect on compound recoveries)

e  canister and flow controller type and serial number

e  start and stop times (for integrated sampling)

e  deviations from the procedure as written

Unanticipated changes to the procedures or materials described in this POP (deviations) will
be appropriately documented in the project records.

Records associated with the activities described in this POP will be maintained according to
the document management policy for the project.

Personnel Qualifications and Training

Qualifications and training

The individual executing these procedures must have read, and be familiar with, the
requirements of this POP.

All field samplers are required to take the 40-hour OSHA health and safety training course
and annual 8-hour refresher courses prior to engaging in any field collection activities.

Prior to implementation of this procedure, the field sampler will be instructed by a person
experienced with this procedure and the collection of air samples using SUMMA canisters.
The sampler will demonstrate to the Sampling Task Manager or designee the proper set-up,
calibration, operation, and routine maintenance of the air sampling equipment, as well as an
understanding of this procedure.

Responsibilities
The project manager is responsible for providing the project team with the materials,
resources and guidance necessary to properly execute the procedures described in this POP.

The individual performing the work is responsible for implementing the procedures as
described in this POP and any project-specific work plans.












6. EXPECTED WATER LEVEL DISPLACEMENT CALCULATION (optional)
Volume / Linear Ft. of Pipe

a. Diameter of Slug (in) Diam. (in) Gallon Liter
b. Length of Slug (ft) 0.25 0.0025 0.0097
¢. Volume/Linear ft of Slug (gal/ft from chart) 0375 00057 0.0217
d. Volume of Slug (gal) (b*c) 05 0.0102 0.0386
e. Diameter of Well (in) 0.75 00229 00869
f. Volume/Linear ft of Well (gal/it from chart) 1 00408 01544
g. Expected Change in Water Level (dff) 1.25 0.0637 02413
1.5 0.0918 0.3475
MNote: Water column height (1-g from front page) must be greater 2 01632 06178
than transducer length plus length of slug.
7. MANUAL WATER LEVEL MEASUREMENTS
Time |Elapsed Time |Depthto Water Head, h hiHo Comments
(HH:MM) (min) from TOC (ft) |(TOC - water depth)

0 1




Indoor Air Quality Building Survey

Date: ID#

Address:

Building Contact: Phone: Tel: ) -
Cell: (¢ )
Work: ( )

List of Current Occupants:

INITIALS AGE SEX (M/F)

Building Construction Characteristics:

(Circle, Highlight or Underline appropriate responses)

Single Family Multiple Family School Commercial

Ranch 2-Family

Raised Ranch Duplex

Cape Apartment House

Colonial # of units

Split Level Condominium

Colonial # of units

Mobile Home Other (specify)

Other (specify)

General Description of Building Construction Materials: Wood, Brick, Stone, Metal, Other

How many occupied stories does the building have?

Has the building been weatherized with any of the following?
Energy-Efficient Windows

Insulation Storm Windows

Massachusetts Department of Environmental Protection
Interim Final Vapor Intrusion Guidance, WSC-11-435
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Other (specify)
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What type of basement does the building have?
Full basement Crawlspace Slab-on-Grade Other (specify)

What are the characteristics of the basement?

Finished Basement Floor: Foundation Walls: Moisture:

Unfinished Concrete Poured Concrete Wet

Other (specify) __ Dirt Block Damp
Layed Up Stone Dry

Is a basement sump present? (Y/N) __

Does the basement have any of the following characteristics (i.e., preferential pathways into the building)
that might permit soil vapor entry:
Cracks Pipes/Utility Conduits Other (specify)
Foundation/slab drainage Sump pumps

Heating and Ventilation System(s) Present:

What type of heating system(s) are used in this building?

Hot Air Circulation Heat Pump Steam Radiation Wood Stove

Hot Air Radiation Unvented Kerosene heater Electric Baseboard Other (specify):
What type (s) of fuel(s) are used in this building?

Natural Gas Electric Coal Other (specify):
Fuel Oil Wood Solar

What type of mechanical ventilation systems are present and/or currently operating in the building?

Central Air Conditioning Mechanical Fans Bathroom Ventilation
Fan Kitchen Range Hood Open Windows
Individual Air Conditioning Units Air-to-Air Heat Exchanger Other (specify):

Sources of Chemical Contaminants:

Do one or more smokers occupy this building on a regular basis?

Has anybody smoked in the building in the last 48 hours?

Does the building have an attached garage?

If so, is the garage used for parking cars?

Do the occupants of the building frequently have their clothes dry-cleaned?

Was there any recent remodeling or painting done in the building? __
Are there any pressed wood products in the building (e.g., hardwood plywood wall paneling,
particleboard, fiberboard)? __

Are there any new upholstery, drapes or other textiles in the building?

Has the building been treated with any insecticides/pesticides? If so, what chemicals are used and how
often are they applied?

Massachusetts Department of Environmental Protection December, 2011
Interim Final Vapor Intrusion Guidance, WSC-11-435
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Which of these items are present in the building? (Check all that apply)

Potential VOC Source Location of Source Removed 48 hours prior to
sampling ?(Yes/No/NA)

Paints or paint thinners

Gas-powered equipment

Gasoline storage cans

Cleaning solvents

Air fresheners

Owen cleaners

Carpet/upholstery cleaners

Hairs pray

Nail polish/polish remover

Bathroom cleaner

Appliance cleaner

Furniture/floor polish

Moth balls

Fuel tank

Wood stowve

Fireplace

Perfume/colognes

Hobby supplies (e.g., solvents, paints,
lacquers, glues, photographic darkroom
chemicals)

Scented trees, wreaths, potpourri, etc.
Other

Other

Other

Other

QOutdoor Sources of Contamination:

Do any of the occupants apply pesticides/herbicides in the yard or garden? If so, what chemicals are
used and how often are they applied?

Is there any stationary emission source in the vicinity of the building?

Are there any mobile emission sources (e.g., highway, bus stop, high-traffic area) in the vicinity of the
building?

Weather Conditions During Sampling:

Outside Temperature (°F):

Prevailing wind direction and approximate wind speed:
Describe the general weather conditions (e.g., sunny, cloudy, rain):
Was there any significant precipitation (0.1 inches) within 12 hours preceding the sampling
event?

Type of ground cover (e.g., grass, pavement, etc.) outside the building:

Massachusetts Department of Environmental Protection December, 2011
Interim Final Vapor Intrusion Guidance, WSC-11-435
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General Comments

Is there any other information about the structural features of this building, the habits of its occupants or
potential sources of chemical contaminants to the indoor air that may be of importance in facilitating the
evaluation of the indoor air quality of the building?

Adapted from

NHDES (New Hampshire Department of Environmental Services. October, 1998. “Residential Indoor Air

Sampling Form.” Draft Residential Indoor Air Assessment Guidance Document. Waste Management
Division. Site Remediation Programs.

NYSDOH (New York State Department of Health). 1997. “Indoor Air Quality Questionnaire and Building
Inventory.” Division of Environmental Health Assessment. Bureau of Toxic Substance Assessment.

VDOH (Vermont Department of Health). June, 1993. “Indoor Air Study Questionnaire.”

Massachusetts Department of Environmental Protection December, 2011
Interim Final Vapor Intrusion Guidance, WSC-11-435
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FIGURE 6-2

Soil Gas Sampling Log Sheet
Sample ID

Client:
Project Name:
Project Number:
Date:

Sampler:

Location:

Canister Number:
Core Diameter: Core Material:
Core Length:
Magnehelic Measurement: (Positive number indicates higher pressure in Core)
Depth of Hand Auguring:

Soil Type:
Method of Probe Advancement:
Depth of Probe Advancement: Length Probe is Retracted:
Time of Purging PID Reading Time of Purging PID Reading
Starting Time: Starting Pressure:
Finish Time: Final Pressure:
Room Dimensions: Length: Width: Height:
Comments:
Indoor Air/Ambient Air Sample
Sample ID
Location:
Sample ID:
Canister Number:
Starting Time: Starting Pressure:
Finish Time: Final Pressure:
Comments:

General Weather Conditions:
Chemical Inventory:

AECOM



FILENAME: 05510—106—05A.DWG

BULKHEAD SEAL OR
MODELING CLAY

TEFLON TUBING
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1
|
METAL OR PLASTIC — =
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0% SAMPLING PORT
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ﬂ T OR TEDLAR
L BAG
HELIUM —=—
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NOTES:

—— SUB-SLAB VAPOR POINT

1. USE BRASS FITTINGS FOR TEST CHAMBER. FITTINGS TO BE CLEANED PRIOR TO USE.
2. CHECK HOSE DIAMETERS OF HELIUM METER, PUMP, AND SUMMA CANISTERS PRIOR TO

ARRIVING AT SITE.

3. USE WEIGHT ON TOP OF TEST CHAMBER TO HOLD IN PLACE.

4. FILL TEST CHAMBER TO AT LEAST

10% HELIUM.

ENSR CORPORATION

2 TECHNOLOGY PARK DRIVE
WESTFORD, MASSACHUSETTS 01886
PHONE: (978) 589-3000

FAX: (978) 589—3100

WEB: HTTP: //WWW.ENSR.AECOM.COM
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FIGURE NUMBER:
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DRAWN BY:

DATE:

PROJECT NUMBER:

SHEET NUMBER:
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AZCOM

Lockheed Martin
Former GE Site
50 Fordham Road - Wilmington, MA
2012 Site Wide Activities

Drum ID

Contents

Location(s) Generated

Date(s) of Generation

Lab Results Due
Date

Date Transported
Off-site

Transportation
Firm

Place of Disposal

Date Final Disposal
Paperwork Received

1

2

10

11

12

13

14

15

16

17

18

19

20




AZCOM

PHOTOGRAPHIC LOG

Client Name:
Lockheed Martin

Site Location:
Former GE Site — Wilmington, MA

Project No.
60267214

Photo No. Date:

Direction Photo
Taken:

Description:

Photo No. Date:

Direction Photo
Taken:

Description:




AZCOM

CHAIN OF CUSTODY RECORD

Page of
Client/Project Name: Project Location: Container Type Presenation
) ) Analysis Requested P — Plastic 1-Hcl, 4
A — Amber Glass 2 —H2S04, 4°
G — Clear Glass 3 - HNO3, 4°
AECOM Project Number: Field Logbook No.: V - VOA Vial 4 - NaOH, 4°
AECOM PO Number: O~ Other 5 - NaOH/ZnAc, 4°
E — Encore 6 — Na25203, 4°
7-4°
Sampler (Print Name)/(Affiliation): Chain of Custody Tape Nos.: Vi Codes:
DW - Drinking Water S - Saoil
WW — Wastewater SL — Sludge
GW - Groundwater SD - Sediment
SW — Surface Water SO - Solid
Signature: Send Report to: TAT: ST - Storm Water A—Air
W — Water L — Liquid
P — Product
. . . o |m| Sampe . Field Lab
Field Sample No./Identification Date | Time Container Matrix | Preserv. ) Remarks
M A ) ! Filtered 1.D.
P B (SlZe/Mat I)
Relinquished by: (Print Name)/(Affiliation) Date: Received by: (Print Name)/(Affiliation) Date: Analytical Laboratory (Destination):
Signature: Time: Signature: Time:
Relinquished by: (Print Name)/(Affiliation) Date: Received by: (Print Name)/(Affiliation) Date:
Signature: Time: Signature: Time:
Relinquished by: (Print Name)/(Affiliation) Date: Received by: (Print Name)/(Affiliation) Date:
' ' Sample Shipped Via: Temp blank
. Time: . Time: )
Signature: Signature: UPS FedEx  Courier  Other Yes No

\\Uswtf1fp001\jobs\Rem_Eng\Project Files\Lockheed Martin\Wilmington, MA Project #\Project Implementation files\Work Plans\SAP\Appendix DIAECOM COC.doc

Serial No. 001




CHAIN OF CUSTODY RECORD

Special Handling:
O Standard TAT - 7 to 10 business days
0 Rush TAT - Date Needed:
- All TATSs subject to laboratory approval.
- Min. 24-hour notification needed for rushes.

SPECTRUMQS{::E'CA'—' INC. Page of - Samples disposed of after 60 days unless
HANIBAL TECHNOLOGY otherwise instructed.
Report To: .
P Invoice To: Project No.:
Site Name:
Location: State:
Telephone #: |
Project Mgr. P.O. No.: RON: Sampler(s):
1=Na,S$20; 2=HCl 3=H,SO, 4=HNO; 5=NaOH 6=Ascorbic Acid 7=CH;OH List preservative code below: QA/QC Reporting Notes:
8= NaHSO, 9= Deionized Water  10=H;PO, 11= 12= | ‘ ‘ ‘ ‘ ‘ * additional charges may apply
DW=Drinking Water = GW=Groundwater ~WW=Wastewater Containers: Analyses: MA DEP MCP CAM Report: YesTd NoOl
O=0il SW= Surface Water SO=Soil SL=Sludge A=Air CT DPH RCP Report: Yes NoO
X1= X2= X3= © (_% 2 QA/QC Reporting Level
S| oS O Standard O NoQC O DQA*
_ _ - > 5|9 ONY ASPA* [ NY ASP B*
G=Grab  C=Composite g 2188 O NJ Reduced*  CI NJ Full*
o 2 |>|<|0|a OTIERI* DOTIER IV*
& T |B|B|B|B O Other
Lab Id: Sample Id: Date: Time: = 2 | w | w | w | ow State-specific reporting standards:
Relinguished by: Received by: Date: Time: Temp'C 00 EDD Format
O E-mail to
Condition upon receipt:
O Ambient [lced [ Refrigerated [ DIVOAFrozen [ Soil Jar Frozen

11 Almgren Drive . Agawam, MA 01001 .413-789-9018 . FAX 413-789-4076 . www.spectrum-analytical.com

Revised Feb 2012




OF

PAGE

\ AIR ANALYSIS
INlLPhA CHAIN OF CUSTODY

320 Forbes Blvd, Mansfield, MA 02048
TEL: 508-822-9300 FAX: 508-822-3288

Project Information

Project Name:

Client Information Project Location:

Date Rec'd in Lab:

Report Information - Data Deliverables

a FAX
Q ADEx
Criteria Checker:

ALPHA Job #:

Billing Information

Q Same as Clientinfo | PO #:

(Default based on Regulatory Criteria Indicated)

Client: Project #:
Other Formats:
Address: Project Manager: 0 EMAIL (standard pdf report) Regulatory Requirements/Report Limits
ALPHA Quote #: O Additional Deliverables: State/Fed Program Criteria
Phone: Turn-Around Time Report tO: (if different than Project Manager)
Fax:
3 Standard 0 RUSH (only confirmed if pre-approved!)
Email: AN A
O These samples have been previously analyzed by Alpha Date Due: Time:
Other Project Specific Requirements/Comments:
2]
ind
L g/ e
N ~ 2 ind
A O =¥X=1Ke == ed O <Q < g O
2] O ~
CCollecticon § ,i’,’ 'L\’/) Q 5 V\
ALPHA Lab ID Sample ID Initial Final Sample [Sampler's. Can ID |1B-Flow /5" /5 /3 5:5 fé’ S /o -
(Lab Use Only) Date |Start Time | End Time | Vacuum | Vacuum | Matrix* | Initials | Size | can |contoner /< /< /< < /T /< /~ /Sample Comments (i.e. PID)
AA = Ambient Air (Indoor/Outdoor)
*SAMPLE MATRIX CODES SV = Soail Vapor/Landfill Gas/SVE Container Type Please print clearly, legibly and
Other = Please Specify completely. Samples can not be
logged in and turnaround time
Relinquished By: Date/Time Received By: Date/Time: cquk will not start until any ambi-
guities are resolved. All samples
submitted are subject to Alpha's
Terms and Conditions.
See reverse side.

Form No: 101-02 (19-Jun-09)



REPORT TO:
Name:
Company:
Address:

email:
Phone:
Fax:

Project Manager:
Project Name:

INVOICE TO: (For Invoices paid by a third party it is imperative that all information be provided. )

Name:

Company:

Address:

email:

Phone:

Fax:

Purchase Order No.

Subcontract No.

mucrobialinsights

2340 Stock Creek Blvd.
Rockford, TN 37853-3044
phone (865) 573-8188
email: info@microbe.com
www.microbe.com

Please Check One:
[0 More samples to follow

[0 No Additional Samples

Project No.:
Report Type: [0 Standard (default) O Microbial Insights Level IIl (15% surcharge) [ Microbial Insights Level IV (25% surcharge) [0 Comprehensive (15% surcharge) [ Historical (35% surcharge)
EDD type: O Microbial Insights Standard (default) O All other available EDDs (5% surcharge) Specify EDD Type:
Please contact us with any questions about the analyses or filling out the COC at (865) 573-8188 (9:00 am to 5:00 pm EST, M-F). After these hours please call (865) 300-8053.
Sample Information Analyses CENSUS: Please select the target organism/gene
g - e =
g s gl e £
123 S = IS o | | - bl X
=8l ]€]|2 =3 I sl=Zl sl &= 5] e =
= - gls|T|s]|2 S| 2% Zlzl2lzl8|®]5 o
D D ol | © £ & S [N =] < S ol 21¢ o | = s
= = Sl=l&8]1¢g|s8 c| 2|8 2lsls|B 2|l &8]|X @
£ £ o | o sls|1gl2lEl=s]lels)|s gl1s|lalglzlelg]. I I
@ [ | ® gls|l2l3|z|El=2]|5)|% ElE|ls|Sls|ElE|(&]|e
& @ x < ] P slzlelelélela|=|s|al8|Elz|elelslel2|el2|d
MIID b e < 5 8 8 & ololasl=lall]|a 515 % Llzlz2fale|z al<c]l<s]<|<= s 5| 5
(Laboratory Use Only) Sample Name = = = o a | al|E& ala|lal812[a|5[=[=ld|8[2|z|lz|lZslalcl=]lcl&zlsls]%
Relinquished by: Received by: Date

Itis vital that chain of custody is filled out correctly & that all relative information is provided. Failure to provide sufficient and/or correct information regarding reporting, invoicing & analyses requested information may result in delays for which MI will not be liable.

* additional cost and sample preservation are associated with RNA samples.

**Saturday delivery: See sampling protocol for alternate shipping address.




AlISOTECH

ISOTECH LABORATORIES INC
1308 Parkland Court Champaign, IL 61821 « (877) 362-4190 « www.isotechlabs.com

Send Data and Invoice to

Name: Project:
Company: Purchase Order #:
Address: Location:

Sampled By:

Phone: Circle one: Standard

Fax: Priority

Email: Rush
Analysis Requested l

Sample Description

Container
Number

Sample Identification Date Sampled Time Comments

Chain-of-Custody Record

Signature Company Date Time

Relinquished by

Received by

Relinquished by

Received by

Relinquished by

Received by

4
Weatherford

LABORATORIES .
© 2013 Weatherford. All rights reserved.

Weatherford products and services are subject to the Company’s standard terms and conditions, available on request or at weatherford.com. For more information contact an authorized Weatherford representative. Unless noted otherwise, trademarks and service marks
herein are the property of Weatherford and may be registered in the United States and/or other countries. Weatherford products named herein may be protected by one or more U.S.and/or foreign patents. For more information, contact patents@weatherford.com.
Specifications are subject to change without notice. Weatherford sells its products and services in accordance with the terms and conditions set forth in the applicable contract between Weatherford and the client.
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Corporate Energy, Environment, Safety, & Health
[ESH Remediation Operating Procedure No: ERCP-03
Lffective: 04/17/2009

Revision No.: 4

Subject: EESH Remediation Waste Management

Ref: 1. Code of Federal Regulations, Title 40, Parts 260, 261, 262, 264, 265, 268,
761, and 763

Code Federal Regulations, Title 49, Parts 100 through 180

Corporate Functional Procedure No: ESH-06

Corporate Functional Procedure No: ESH-08

Corporate Policy Statement 527

B

1.0 Purpose

This procedure establishes practices for management and transportation of solid and
hazardous waste (waste in this context also refers to DOT hazardous materials) generated
at remediation project sites in a manner that complies with Subtitle C of the. Resource
Conservation and Recovery Act (RCRA), Department of Transportation (DOT)
regulations, and similar state and/or host country waste regulations. Additionally, this
procedure ensures waste disposal is managed in accordance with Corporate Functional
Procedure ESH-06 and ESH-08, and records retained in accordance with Corporate
Policy Statement 527,

2.0 Applicability

This procedure applies to the Energy, Environment, Safety and Health (EESH)
Remediation Organization (the Organization) and to the remediation projects for which
the Organization has waste management responsibility. Each member of the
‘Organization, including IWTA, contractor staff and, where applicable, support
organizations (e.g. Global Supply Chain Management), is responsible for execution of
this procedure,

The materials to which this practice applies are solid wastes generated as a result of
remediation project activities, including such things as investigation derived waste,
environmental sampling, treatment of contaminated media, and routine operations and
maintenance, unless such solid waste is exempt under applicable regulations.

3.0 Key National Agreement

Waste management requirements shall be included within the EESH Key National
Agreements (KNA). The KNA establishes the requirements under which Remediation
Contractors perform work for Lockheed Martin.

The KNA will stipulate that the Remediation Contractor shall comply with Lockheed
Martin waste management, transportation, and disposal requirements and all applicable
state, federal, and/or host country laws and regulations.



4.0 Statement of Work Requirements

4.1 Waste Management Plan

All remediation project statements of work that include the generation of solid waste,
excluding office trash (e.g. food wastes, consumer packaging) that may be disposed of at
a municipal solid waste facility, shall include a requirement for the waste management
contractors (i.e. Remediation Contractors and/or Corporate Approved Waste
Management Vendors) to submit a waste management plan to Lockheed Martin. A site
specific waste management plan shall be prepared that identifies all potential solid waste
streams that may reasonably be expected to be generated or discovered during project
activities. The plan will address the required elements listed below; however, if the waste
is determined to be non-hazardous following completion of Element A, then only the
additions of Elements D and E are required.

Element A) Hazardous Waste Determination
i) Listing assessment (See Attachment #1 — Waste Listing Assessment Form)
i) Characteristic determination

Hazardous waste determinations shall be made in accordance with 40 CFR 262.11 using
a combination of process knowledge and/or analytical evaluation of waste sampling.
Hazardous waste determinations shall be reevaluated whenever any of the following
circumstances occur:

+ A change in the process that produces the waste {e.g. a new chemical constituent
is discovered, the treatment process changes),

« A change in the treatment media is made (e.g. new media vendor or media type);

« A waste was tainted by inadvertent mixing with another waste; or

« A change occurred to the hazardous waste regulations that apply to that waste.
Characteristic waste determinations based on analytical sampling shall be rcevaluated at
some reasonable frequency to verity the accuracy of the initial waste determination. The

waste determination reevaluation {requency for ongoing remediation or treatment
operations should be specified in the waste management plan and be profiled at least once

a yecar.

Element B) Responsibilities and Training Requirements
i) Contractor staff responsibilities with regard to waste management and training
requirements necessary to comply with Section 6.0 and all state, federal,
and/or host country laws and regulations. Contractor training certifications
shall be provided electronically to the Lockheed Martin Project Lead.

Element C) Pre-Shipment Requirements
i) Material identification and classification per DOT requirements
ii) Packaging, storage, segregation, marking, labeling, and accumulation of waste
i11) Waste shipment documentation
(1) Hazardous Waste Generator Identitication Number



iv) Hazardous Material Transportation Plan

(1) Hazardous material transportation risk identification, prioritization, and
mitigation plan

(2) Emergency Response (material information to be provided with
shipments, actions to be taken in the event of an incident, staffing the
emergency response phone number)

(3) Hazmat Security Plan (as required based on thresholds outlined in 49 CFR
§172.800)

(4) Transportation and disposal logistics

I.ockhced Martin Project Leads shall ensure the use of the Lockheed Martin Corporate
Purchasing Agreements and the associated Corporate Approved Wastc Management
Vendors (WMYV) for hazardous waste management and ensure that waste is transported to
a lreatment, storage, and disposal (1SD) facility on the Lockheed Martin Corporate
Hazardous Waste Approved Vendors List as outlined in the ESH-06. Remediation
contractors can contract directly with the WMV,

Additionally, hazardous waste manifests shall be signed only by a DOT trained and
qualified Lockheed Martin employee or authorized designee (See Attachment #2 —
Hazardous Waste Manifest Authorization Form). In addition to completing the
Authorization Form, Project Leads shall verify that the designee is DOT trained and
qualified to sign manifests and has adequate DOT experience. It is preferable to have
contractors designated to sign that are involved in the waste characterization and
oversight. For contractor personnel handling hazardous waste, appropriate hazardous
waste handling training shall be provided by the contractor as outlined in Section 6.0 and
complying with all state, federal, and/or host country laws and regulations.

Non-hazardous waste is not required to be managed by Corporate Approved Waste
Management Vendors but shall be transported to an approved industrial waste disposal
facility as outlined in ESH-06.

Within the United States, waste shall be characterized and disposed in accordance with
the state regulations where it was generated unless the state requirements are less
stringent than the federal requirements. For instance, California non-RCRA hazardous
waste cannot be disposed of in a non-hazardous waste facility. Within a host country,
wasle shall be managed in accordance with the host country regulations; however, if the
host country standards are less stringent than those of the US Environmental Protection
Agency (EPA), than the EPA standards shall apply.

Element D) Shipping Requirements
i) Manifest certification and accuracy verification of physical waste shipment
against manifested waste shipment (for non-hazardous waste this may not be
applicable)
(1) For hazardous waste, the contractor responsible for waste shipment shall
utitize the Lockheed Martin Hazardous Material/Waste Shipment
Checklist (see Attachment #3) during the preparation and pre-transport
review of waste shipments and submit a completed electronic copy to the
Lockheed Martin Project Lead with the shipping documentation.



ii) For non-specification bulk containcrs (e.g. dump trucks and roll-offs), the
contractor responsible for waste shipment shall adhere to the Lockheed Martin
requirements for packing and closing (see Attachment #4).  These
requirements are meant to supplement the applicable regulations.

Element E) Post Shipment Requirements - Records

i) Waste characterization, chain of custody, transportation, and destruction
records shall be scanned and electronically submitted to the Lockheed Martin
Project Lead for records retention. This shall include profile sheets, the
Hazardous Material/Waste Checklist, the generator copy of the waste
manifest, a copy of the TSD signed waste manifest, Land Disposal Restriction
forms, and certificates of waste destruction where applicable, For finite-
duration remediation projects, waste transportation and disposal records shall
be submitted to the project lead at the completion of the project unless
submittals are required by regulatory agencies on a more frequent basis, For
recurring remediation project activities such as annual groundwater
monitoring or groundwater treatment, these records shall be submitted for
each year's waste generation activities in the first quarter of the following year
or per the Project Lead’s direction.

The waste management plan shall be submitted in a phased approach. The first section of
the waste management plan will provide the hazardous listing assessment and the
characteristic determination methodology (addressing Element A). This section of the
plan shall be submitted in a timeframe that allows for Lockheed Martin's review prior to
waste generation, Upon approval to proceed, the second section will document the waste
profiling results and must be signed off on by a Lockheed Martin Project Lead.
Additionally, it shall outline the logistics for waste handling, transportation and disposal
(addressing Elements B through E). This section of the plan shall specify a reevaluation
frequency for waste generated as a result of ongoing remediation or treatment operations.

Following the approval of the second section by the Lockheed Martin Project Lead, the
waste management contractor shall implement the waste management plan. This plan
shall be updated when the remedial treatment system process, waste stream, media, or
regulations change.

4.2 Health and Safety Plan

For remediation sites managing waste, a section shall be included in the site Safety and
Health Plan to address the safety and health requirements for managing the site specific
waste.

4.3  Elcetronics and Scrap Metal Recycling

Where applicable and feasible, electronics and scrap metals shall be recycled or
refurbished to the extent possible in accordance with ESH-06.



5.0 Responsibilities

5.1

Projeet Lead

The Project Lead shall:

52

Ensure that all remediation projects for which they have responsibility have a
waste management plan as outlined in Section 4.0. Review and ensure updates
are completed as necessary. Plans must also be submitted to the Records
Manager for upload to the Document Management System {DMS).

Consult with Corporate EESH Legal as needed to verify the listing determination.

Ensure that the Contractor has outlined the applicable training requirements and
provided a training plan or statement of completion within the waste management
plan.

Verify that the site has a Hazardous Waste Generator Identification Number prior
to hazardous waste shipments, where applicable.

Ensure that all hazardous waste manifests are signed and certified by a Lockheed
Martin employee or authorized designee. Ior non-hazardous waste, there are no
signatory requirements for waste manifests,

Ensure that non-hazardous or hazardous waste is shipped to an approved facility
per ESH-06 and that the Corporate Approved Waste Management Vendors are
being used for hazardous waste transportation, storage, and/or disposal services.

Ensure receipt of the waste characterization, chain of custody, transportation, and
destruction records, where applicable, and submit them to the Records Manager

for upload to the DMS.

Ensure that the required regulatory and state hazardous waste reports are
submitted (e.g. biennial waste reports).

Remediation Global Supply Chain Management Representative

The Global Supply Chain Representative shall:

Ensure that the KNA includes the requirements defined in Section 3.0,

Send the Remediation Contractors an updated version of the approved non-
hazardous facility list quarterly.

Send the Corporate Approved Waste Management Vendors an updated version of
the Lockheed Martin Corporate Hazardous Waste Approved Vendors List
quarterly.



5.3 Corporate EESH Legal
The Corporate EESH Legal Counsel shall:
o Provide the Project Lead with support when making listed waste determinations.

» Notify the Project Leads of regulation changes that would affect prior listing
determinations.

6.0 Training Requirements

The EESH remediation staff training requirements are summarized in Table 1.
6.1 RCRA Hazardous Waste Handling and Emergency Procedures

RCRA Generator Status Facilities

Generators who generate more than 1,000 kg/month of hazardous waste (or more than 1
kg/month of acutely hazardous waste) must comply with the emergency preparedness and
personnel training requirements outlined in 40 CFR §265.16 (see 40 CFR §262.34(a)(4)).
This training is intended for all facility personnel including the generator's contractors
and includes training by a qualified person on hazardous waste management and
emergency response procedures. Personnel shall receive an annual refresher. Project
Leads are responsible for ensuring this training is provided to contractor staff on
remediation projects that meet this generator criterion. Contractor personnel training
records must also be maintained by the Project Lead.

"Small quantity generators" who generate greater than 100 kg but less than 1000
kg/month of hazardous waste, must comply with the emergency preparedness and
personnel training requirements at 40 CFR §262.34(d)(5). These generators "must ensure
that all employees are thoroughly familiar with proper waste handling and emergency
procedures, relevant to their responsibilities during normal facility operations and
emergencies” (40 CFR §262.34 (d)(5)(iii)). Project Leads shall ensure that all contractor
staff has had the appropriate hazardous waste handling and emergency procedure training
on remediation projects that meet this generator criterion.

Federal training requirements do not apply to remediation projects that generate less than
100 kg/month of hazardous waste. However, Project Leads shall ensure that the
contractor staff is familiar with hazardous waste handling and emergency procedure
training appropriate for waste management,

RCRA Permitted or Interim Status Facilities

Permitted or interim status facilities must follow training requircments in accordance
with 40 CFR §264.16 and 40 CFR §265.16, respectively (the same requirements apply as
outlined in the first paragraph under Section 6.1).

Additional training may be required by state and/or host country hazardous waste
regulations. Any such additional training shall be verified and implemented by the
Project Lead.



6.2  Department of Transportation Training

Department of Transportation (DOT) Hazmat Employee training is required for a person
involved in shipment preparation, offering for transport and transportation of hazardous
waste, including signing of hazardous waste manifests (see 49 CFR 172, Subpart H). All
Lockheed Martin Remediation representatives, designees, and/or waste management
contractors shall complete the hazmat employee training and renew the training as
necessary to meet DOT requirements for hazardous waste transportation.

6.3 OSHA HAZWOPER Training

All contractors working on Lockheed Martin remediation sites shall complete the
appropriate OSHA hazardous waste operations (HAZWOPER) training and annual
refresher training specified in 29 CFR §1910.120. Lockheed Martin employees
managing projects where hazardous waste is generated shall complete the 24 hour OSHA
HAZWOPER training and annual refresher training.

7.0 Deviations
All deviations from this procedure must have prior approval by the Director of

Environmental Remediation. The approval shall be documented and uploaded to the
DMS.



Table 1

Fuhctioh” " Task Training Required Requirements

EESH Remediation Completing / Approving Waste RCRA Generator Training Refresher every 5 years
Employees Determinations
(including IWTA and ] o ]
managing contractor Managing R’emedlatlpn Sites where OSHA HAZWOPER 24 HR B hr refresher annually
staff (where the task Hazardous Waste is Generated
descrption matches
responsitilities))

Managing Hazardous Waste DOT HazMat Cerlification

Shipments {see Table 2) Refreshar every 3 years

The Lockheed Martin Project Lead shall update the Remediation Waste Management
Training Matrix located on the Remediation Process Asset Library once training has
occurred. All training and certification documentation will reside on the Remediation
DMS under Training Records.




Table 2

EESH Remediation Staff
DOT Requirements for Hazmat Employees

Requirement

Completion Method

General Awareness [49 CFR 172.704(a){1}]

» Vendor (e.g. Lions) provided Hazardous Materials
Transportation Workshop
« DOT OJT {taught by EESH DOT SME)

Function-Specific 49 CFR 172.704(a)(2)]

« Vendor {e.g. Lions) provided Hazardous Materials
Transportation Workshop
« DOT OJT (taught by EESH DOT SME)

Safety [49 CFR 172.704(a)(3)]

+ Vendor (e .g. Lions) provided Hazardous Materials
Transportation Workshop

« DOT OJT (taught by EESH DOT SME)

» Hazwoper 24 Hour Training

+ Site specific safety training [NOTE: This element of safety
training may be fulfilled through completing any one (1} of the
foltowing three (3) options which provides the required site
specific safety information: 1) Site Safety Plan Review, 2) Site
HazCom/ General Employee Training or 3) Site Visitor Safety
Briefing/Training. The source of the training must be entered
as part of the information on the test which is administered for
site specific safety training.]

Security Awareness [43 CFR 172.704(a)(4}]

» Vendor {e.g. Lions) provided Hazardous Materials
Transportation Workshop

« DOT OJT (taught by EESH DOT SME)

+ Site specific security awareness training [NOTE: This
element of security awareness training may be fulfilled through
completing any one (1) of the following three {3) options which
provides the required site specific security information: 1) Site
Security Plan Review, 2} Site HazCom/General Employee
Training or 3) Site Visitor Security Briefing/Training. The
source of the training must be entered as part ofthe
information on the test which is administered for site specific
security training.]

In-Depth Security (Hazmat Security Plan)
Only applicable when haz material/waste meets certain
class and volume thresholds
{reference Section 4.1, Element C, iv, 4)
[49 CFR 172 .704{a)(5)]

+ Site Hazmat Transportation Security Plan Training

The EESH DOT SME will certify EESH Remediation staff members as DOT Hazmat
Employees on behalf of Lockheed Martin once training and safety and securily lests have

bcen completed.




Attachment #1

Waste Listing Assessment Form

Waste Listing
Assessment Form

Attachment #2

Hazardous Waste Manifest Signature
Authorization Form

Designee
Authorization Form

Attachment #3

Hazardous Material/Waste Shipment Checklist

Hazardous Material/
Waste Shipment Chet

Attachment #4
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Waste Listing Assessmet Form

LMC Remediation Project | | state Generated|
Description of Waste
Generic Name| | solid, Liquid, Gas

Additional Info.

Date of Waste Generation | |  Ongoing (Y/N)?|

Description of Process Generating Waste

Listed Waste ? (Y/N) |:| F,K, P or U Codes, if applicable|

Justification for Waste Classification (attach support documentation)

Justification:

Completed by
Company
Date




Lockheed Martin Hazardous Material/Waste Shipment Checklist

Date:
Project Site Name:
Shipping Document No.:

A, DESCRIPTION

Al UN/NA Identification Number, Proper Shipping Name, Hazard Class/Division Number, Packing Group
A2, Subsidiary hazard class(es) or division number(s}, if any, in parenthesis

A3 Total Quantity of Material

Ad. 24-Hour Emergency Phone Number and Response Information  ERG No.:

A5, Page of Pages, for muitiple shipping papers/EPA Manifest/Air Decs. '

AB. Shipper's Certification, as applicable

AT. Small Quantity Exception/Dangerous Goods In Excepted Quantities/Diagnostic Specimen/Sample

B. ADDITIONAL DESCRIPTIONS - GENERAL

B1. Exemptions "DOT-E-ex.#”

B2. “Limited Quantity” {(not to exceed 66 ib gross weighl)

B3. "X"or "RQ"  (if RQ, Hazardous Substance Contact @ 1-800-424-8802)

B4. “Waste" for RCRA regulated material

B5. “Mixture” or “Selution” - as appropriate.

B6. (technical names), for poisons/mixtures/n.o.s./generic proper shipping names

B7. “Marine Pollutant” and constituent in (), for bulk shipmenis only

B8. (hazardous substance names) per 172.107 appendix if not contained in proper shipping narme
B9. (EPA waste identification numbers)- used to identify the hazardous substance
B10. “Poison” - if not identified in proper shipping name or hazard class

B11. “Poison-Inhalation Hazard” & Zone A, Zone B, Zone C, or Zone D, as appropriate”

(*Note Special Provisions 1-6 and 13 in Column 7 of 172.101)

C. MARKING FOR NON-BULK PACKAGINGS

C1. Proper Shipping Name, UN/NA Identification Number

c2. (fechnical name)

C3. (EPA waste identification number)

C4. “RQ"

C5. Exemption Packagings "DOT-E-ex.#

C6. Consignee’'s Name & Address

C7. Net or Gross quantity for non-rad Dangerous Goods (adjacent to PSN & UN#)

C8. Ltd. Qty - PSN only per 172.301(a)(1) or UN |D# placed in square-on-point border per 172.315
Ca. Package Orienlation Arrows, for liquids in inner packagings

C10. “Inhalation Hazard”, unless these words appear on the label prescribed in 172.416 or 172.429
C11. “Overpack” adjacent to proper shipping name marking [see 173.25(a)(4)]

C12. TSCA PCB Marking (for actual or source concentration greater than or equal to 50 ppm )

{ * Note Potential Vehicle Marking Requirements in 40 CFR 761.40)

D. MARKING FOR BULK PACKAGINGS (DUMP TRUCKS OR ROLL-OFFS)
D1. LUN/NA Identification Number on orange panel or placard or white square-on-point display configuration as
prescribed by 172.302 and 172.332

E. LABELING
E1. Primary Hazard Label(s):
E2. Subsidiary Hazard Label{s} with class/division:
E3. Hazardous Wastes Label(s)

F. PLACARDING
F1. 172.504 Table 1 Materials - Any Amount
F1.1. Dangerous When Wet (4.3)
F1.2. Poison (6.1, Inhalation Hazard, Zone A or B )* (Primary or Subsidiary
(*Materials subject to the "Poison-Inhalation Hazard” notation must be placarded with a POISON INHALATION HAZARD or
POISON GAS placard , as appropriate, and also placarded for any other hazard class required for that matenal in 172.504)
F1.3. Radicactive {7, LSA/SCO Exclusive Use Shipmentis)

F2. 172.504 Table 2 Materials - 1,001 Ib:

G. PACKAGING
G1. Container Type: (Inner Pkg)
G2. Container Type: (Outer Pkg)
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Lockheed Martin Hazardous Material/Waste Shipment Checklist

G3. Container Type: (Bulk Pkg}
G4. Loaded and Closed As Required
Page 2 of 2
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Lockheed Martin Hazardous Material/Waste Shipment Checklist

H. PAPERWORK AND MISCELLANEOUS ITEMS

H1. Shipping Paper/Hazardous Waste Manifest/Bilt of Lading/Airway Bill/Shipper's Declaration

H2. Instructions for Maintenance of Exclusive Use Shipments

H3. Small Quantity/Excepted Quantity Statement on Package, for 173.4 shipments / DGEQ statement per 2.7,7.2
noted on Airway Bill

H4. Photograph, if applicable

H5. Vehicle Inspection

H6. Check Driver's Qualificaiions

H7. Emergency Telephone Number Notification, if required, see 172.604(b)

H8. LMC Notification Instructions

I. ADDITICNAL REQUREMENTS FOR RADICACTIVE MATERIAL SHIPMENTS
1. SHIPPING PAPER DESCRIPTIONS

11.1.___Radionuclide Symbol(s}, per 173.435
11.2.___ Physical & Chemical Form, if nof special form
11.3.___ Adctivity per Package
1.4 Radioactive Labels
I11.5.___ Fissile Excepted, if appiicable
116, “Exclusive Use Shipment’

12. MARKING FOR NON-BULK PACKAGINGS
12.1.___ Gross Weight, for radioactive material packages in excess of 110 1b
[2.2. _ “Radioactive”; “"Radioactive — LSA" ; "Radioactive — SCO”
2.3 Package Cerlification Number, for radioactive matenal packages, as appropriale
124 IP-1,IP-2, IP-3 markings
12.5.____ “USA”"on all IP and Type A packagings
12.6.____ Packaging manufacturer marking on Type A

13. LABELING
13.1._____ Radioaclive Labels
3.2 "EMPTY" Label
13.3.__ "Radioactive Material, Excepted Package® handling label

[4. PLACARDING {172.504 TABLE 1 MATERIALS - ANY AMCUNT)
14.1.___ Radioactive (7, LSA/SCO Exclusive Use Shipments)

5. PAPERWORK AND MISCELLANECUS ITEMS
H1. Instructions for Maintenance of Exclusive Use Shipments
H2. Radioactive Excepted Package statement per 70.8.8.3.3 on Airway Bill
H3. Limited Quantity Radioactive Material for multiple hazard limited quantify Class 7.
H4. Health Physics Information
H5. NRC Manifest #540 for radicactive waste shipment for land disposal.

Completed By: Company: Date:
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Lockheed Martin Hazardous Waste Manifest Signatory
Authorization

This Authorization Agreement, effective for the remediation site and period of
performance written below, is entered into by and between:

LOCKHEED MARTIN CORPORATION (hereinafter “Lockheed Martin”),
having a business office at 6801 Rockledge Drive, Bethesda, Maryland 20817
USA, and incorporated in the State of Maryland, and

(hereinafter " ")

having a business office at

WHEREAS, (company representative) of

(company) will sign Hazardous Waste Manifests on behalf of
Lockheed Martin for the project and hazardous waste, as defined at 40 CFR Pt.
261 et seq. indicated below.

Remediation Site:

Site Address:

Period of Performance:
Hazardous Waste Description:

Hazardous Waste Disposal Facility and Location:

This Authorization Agreement certifies that the representative signing on behalf
of Lockheed Martin has taken the appropriate Department of Transportation
training, as delineated at 49 CFR Part 172 t seq. to sign Hazardous Waste
Manifests and is in compliance with all state and federal requirements for
hazardous waste manifesting.

Lockheed Martin shall remain responsible and liable for the hazardous waste
being disposed regardless of the Signatory Authorization provided herein.



LOCKHEED MARTIN CORPORATION

By: By:
Name: Name:
Title: Title:
Date: Date:




PACKING AND CLOSING INSTRUCTIONS FOR
NON-SPECIFICATION BULK CONTAINERS
(DUMP TRUCKS AND ROLL-OFFS)
04/10/2009

PRELIMINARY TASKS

e Select the transport container based on the Department of Transportation hazard
classification and the packaging requirements specified in the Hazardous Materials
Table.

e Perform moisture evaluation of waste material to be loaded into transport containers
to determine the potential for releasing liquid.

PREPARATION OF BULK CONTAINERS FOR LOADING

e Transport containers must be inspected for any condition that may affect their safety
or performance prior to each use.

e Dump trucks and roll-offs with doors must have gaskets installed at the tailgate or
doors that when the tailgate or doors are closed the gasket is compressed sealing the
tailgate or doors to assure package integrity and containment of materials. The gasket
must be inspected prior to each use for overall integrity including positioning,
damage such as holes or tears or debris which could prevent tight closure. Any
deficiencies shall require replacement prior to use.

e An absorption pad shall be placed in the truck or roll-off bed. The pad specification
shall be determined utilizing the data determined in the waste material moisture
evaluation and must be capable of absorbing the liquid which could be released.

e An absorption log at the rear of the transport container along the bottom of the
tailgate or rear doors.

e A minimum 6 mil poly liner shall be placed over the absorption pad and absorption
log prior to loading.

e Determine the amount of waste that can be loaded into the transport container.
(Subtract the unladen weight of the transport vehicle from the maximum licensed
weight of the transport vehicle. NOTE: Do not load the maximum permissible load
determined in the mathematical calculation to allow for variance in scales that may be
utilized to weigh the loaded vehicle.)

LOADING AND CLOSING BULK CONTAINERS

e Waste material shall be loaded into the transport container in such a manner that does
not compromise either the liner or container integrity.

e Do not load material above the height of the sides of the transport container.

e Close the poly liner over of the waste material prior to tarping the load.

e Close the transport container by putting a heavy roll tarp over the top of the transport
container and secure the tarp by utilizing tie downs on all four sides.





