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SAMPLING AND ANALYSIS PLAN
COAKLEY LANDFILL SUPERFUND SITE
NORTH HAMPTON AND GREENLAND, NEW HAMPSHIRE

SECTION 1.0 | INTRODUCTION

This Sampling and Analysis Plan (SAP) describes the procedures and guidelines for long-term
environmental monitoring at the Coakley Landfill Superfund Site (Site) located in North Hampton
and Greenland, New Hampshire (see Figure 1-1). CES, Inc. (CES) prepared this SAP on behalf
of the Coakley Landfill Group (CLG). This SAP and its attachments will replace the agency
approved September 2015 SAP.

This SAP was prepared based on and incorporates the requirements contained in the New
Hampshire Department of Environmental Services (NHDES) and United States Environmental
Protection Agency (USEPA) approved NHDES Hazardous Waste Remediation Bureau’s Master
Quality Assurance Project Plan (HWRB Master QAPP) Revision 4, dated March 2017
(http://des.nh.gov/organization/divisions/waste/hwrb/documents/hwrb_master_gapp.pdf).

Sampling activities at the Site will be performed in accordance with requirements contained in this
SAP and the current Site QAPP. The Site QAPP was updated in July 2017 to be consistent with
HWRB Master QAPP, which is updated on an annual basis. The Site QAPP and/or the current
HWRB Master QAPP effective at the time of the sampling event will be used in conjunction with
this SAP to complete environmental monitoring activities at the Site.

The purpose of the environmental monitoring program described in this SAP is to monitor the
nature and extent of impacted groundwater and other potentially affected media (surface water
and sediment), and to track the progress of the natural attenuation component of the site remedy.
This document outlines the methods and procedures that will be used to collect and manage
samples, assess analytical results, and evaluate conformance and compliance with USEPA-
established Cleanup Levels (CLs, formerly known as Interim Cleanup Levels [ICLs] — see Section
1.2), USEPA Health Advisories (HA), and NHDES-established Ambient Groundwater Quality
Standards (AGQS).

1.1 Site Description and History

The Coakley Landfill Superfund Site (Site) includes approximately 92 acres located within
the towns of Greenland and North Hampton, Rockingham County, New Hampshire. The
actual landfill covers approximately 27 acres. The Site is located about 400 to 800 feet
west of Lafayette Road (U.S. Route 1), south of Breakfast Hill Road, and about 2.5 miles
northeast of the center of the town of North Hampton. The landfill borders undeveloped
woodlands and wetlands to the north and west and commercial and residential properties
to the east and south.

A Groundwater Management Zone (GMZ) has been established by the NHDES for the
Site and surrounding properties (refer to Figure 1-2), which extends beyond the
approximately 92-acre property that contains the landfill; refer to Section 1.2 for further
discussion of the GMZ.
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Landfill operations began in 1972, with the southern portion of the Site used for waste
disposal. In March 1983, the New Hampshire Bureau of Solid Waste Management
ordered the landfill closed to all waste except for combustion residue (ash) from a nearby
incinerator. Landfill operations ceased in July 1985.

1.2 Remedial Overview and Recent Site History

In 1979, the New Hampshire Waste Management Division received a complaint
concerning leachate breakouts around the landfill. A second complaint received in 1983
by the New Hampshire Water Supply and Pollution Control Commission concerned water
guality from a nearby domestic drinking water supply well. Subsequent confirmatory
sampling detected volatile organic compounds (VOCSs) in groundwater samples to the
south, southeast, and northeast of the Site. The Towns of North Hampton and Rye
completed a water main extension to commercial and residential users in the vicinity of
the Site.

In December 1983, the USEPA proposed listing the Site on the National Priorities List
(NPL) and listed the Site in 1986. USEPA completed a Remedial Investigation/Feasibility
Study (RI/FS) for Operating Unit 1 (OU-1, source control) on March 2, 1990 and an RI/FS
for OU-2 (management of migration) on May 23, 1994. Both studies identified impacted
groundwater beneath and outside the boundary of the landfill. VOCs detected at the site
included; benzene, ethyl benzene, chloroethane, chlorobenzene, and xylene. Semi-
volatile organic compounds (SVOCs) detected at the site included predominantly
polycyclic aromatic hydrocarbons (PAHs) and dichlorinated benzenes. Inorganic
compounds detected in groundwater and sediment samples included arsenic, barium,
iron, lead, manganese, nickel, beryllium, selenium, and vanadium.

On June 28, 1990, USEPA issued a Record of Decision (ROD) for OU-1. The objective
of the OU-1 ROD is to protect the drinking water aquifer by reducing further migration of
contaminants to the groundwater and surface water and eliminating threats posed by
direct contact with or ingestion of contaminated soils and wastes at the site. The CLG
completed design of the OU-1 remedy and the USEPA approved the design on January
25, 1996. Construction began on September 24, 1996 with the relocation of trash from
along the perimeter of the landfill to the top of the landfill. Wetland sediments were
removed and placed on the landfill during 1997. The landfill cover and wetland
construction/restoration activities were completed in the fall of 1998.

Monitoring of groundwater quality and water levels continued throughout the remedial
design, construction, and post construction phases. USEPA evaluated that data and
determined that the landfill cover was effective in reducing leachate generation such that
the collection and treatment of contaminated groundwater at the edge of the landfill was
no longer necessary. USEPA issued a September 29, 1999 Explanation of Significant
Differences (ESD) which documented the decision to eliminate groundwater treatment
from the remedy.
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On September 30, 1994, EPA issued a ROD for OU-2 and the OU-2 Consent Decree was
lodged on November 3, 1998. The objective of the OU-2 ROD is to manage the migration
of contaminated groundwater outside the landfill boundaries. Investigations at the Site
identified ingestion of groundwater as the primary threat to human health. The OU-2 ROD
identified natural attenuation of groundwater, which had migrated from beneath the landfill
to off-Site areas, together with long-term environmental monitoring and institutional
controls as the selected remedy. The Consent Decree for the implementation of the
management of migration remedy became effective on January 11, 1999.

The CLG submitted an environmental monitoring plan for the OU-2 remedy which USEPA
approved on March 10, 1999 (Aries, 1999). The monitoring plan objective was to 1)
assess OU-1 Remedial Action impacts on site sediment, surface water and groundwater;
and 2) monitor natural attenuation of constituents in the OU-2 area, sediment, surface
water and groundwater. To attain this objective, the monitoring plan required sediment,
surface water and groundwater sampling and analysis in April, August, and November of
1999. The monitoring plan also specified that sampled media be analyzed for VOCs,
SVOCs, metals, natural attenuation indicator parameters and water quality indicator
parameters. In May 1998 and April 1999, groundwater samples were submitted for
analysis of SVOCs and no exceedances of cleanup standards were reported; therefore,
SVOCs were removed from the long-term monitoring plan (Aries, 1999).

Minor changes in the sampling program have been implemented since the beginning of
the long-term monitoring plan, including the standardization of the VOC analyte list to
NHDES requirements and addition of 1,4-dioxane to the monitoring program. Annual
monitoring of groundwater, surface water and sediments continues today and data
assessment reports are provided to the USEPA and NHDES. This SAP addresses the
environmental monitoring and data quality assurance requirements that are applicable to
the Site at this time.

As part of Institutional Controls for the Site, NHDES issued a Groundwater Management
Permit (GMP) GWP-198712001-N-001 for the Coakley Landfill site for a five-year term on
June 19, 2008. The GMP included requirements for long-term environmental monitoring
activities and created a GMZ that requires recording notice of the permit on all deeds
within the GMZ. The NHDES GMP requires that the GMZ boundary conditions be
monitored and results compared to NHDES Ambient Groundwater Quality Standards
(AGQSSs).

The June 19, 2008 GMP expired in 2013 and as part of the GMP renewal application
process a Groundwater Management Zone Boundary Evaluation (Summit 2013a) was
prepared, which summarized trends in groundwater quality, the progress of the selected
site remedy of monitored natural attenuation, and the appropriateness of the GMZ. The
report concluded that long-term monitoring results for monitoring events prior to August
2013 indicate stable water quality was present at the majority of groundwater monitoring
points. However, 1,4-dioxane, arsenic, and manganese concentrations at the
northwestern boundary of the GMZ exceeded the AGQS and a GMZ expansion in this
area was determined to be warranted. To support the delineation of an appropriate
expanded GMZ boundary in the northwestern portion of the Site, 11 water supply wells
located in Greenland, New Hampshire along Breakfast Hill Road were sampled and
analyzed for the presence of 1,4-dioxane using a low-level detection limit methodology
(Summit 2013b, 2013c). Following receipt of these data, and subsequent discussions with
EPA/NHDES, the boundary of the GMZ expansion area was delineated and a GMP

JN: 10424.002 3 2017 Sampling and Analysis Plan
Coakley Landfill Superfund Site
North Hampton, New Hampshire



CES'S

Renewal Application was submitted on October 4, 2013. NHDES issued a new GMP
(GWP-198712001-N-002) effective for a five-year term on January 7, 2014 which includes
an expanded GMZ and a requirement to install two additional overburden/bedrock
monitoring well couplets in the GMZ expansion area. The boundary of the GMZ
established by the GMPs issued in 2008 and 2014 are shown on Figure 1-2.

Concurrent with the preparation of the GMP Renewal Application, a revised environmental
monitoring plan, the July 2013 Addendum to the Environmental Monitoring Plan (EMP)
(Summit 2013d), was developed to include additional water supply well monitoring points,
updated standard operating procedures (SOPSs), and to provide a framework for collecting
interval samples from bedrock monitoring wells that have screened intervals longer than
10 feet such that the appropriate depth of tubing intakes could be established for
subsequent sampling events.

This September 2017 SAP revision incorporates revisions to the sampling and analysis
requirements contained in the conclusions and recommendations of the 2015 and 2016
Annual Reports, as well as recommendations contained in EPA’s Fourth Five-Year
Review Report and letters issued on December 16, 2016 and April 20, 2017 by the EPA.
This SAP has been revised to include the following:

Incorporate the FPC-3 series wells into the sampling program;

Increase sampling of site monitoring wells from one to two sampling rounds (Spring
and Fall) per year for 2017 and 2018;

Sample 19 additional off-site water supply wells (4, 9, 10, 16, 19, and 21 Stone
Meadow Way; 5, 9, and 15 Berry Farm Lane; 4 and 10 Red Oak Drive; 7 and 8
Woodknoll Drive, 340 and 463 Breakfast Hill Road; 67 Ridge Crest Drive, 25 Falls
Way, 27 Birch Road, and 178A Lafayatte Road) for site-related contaminants twice
a year for 2017 and 2018;

Install four additional monitoring wells (two overburden/bedrock monitoring well
couplets, MW-20 and MW-21) within the GMZ to the north/northwest of the landfill;
Decommission and replace the damaged well FPC-5A; and

Sample five additional surface water and sediment locations (SW-LR/SED-LR,
SW-BB1/SED-BB1, SW-BB2/SED-BB2, SW-110/SED-110, upgradient from the
culvert at Berry’s Brook crossing of Breakfast Hill Road, (NHDES sample ID
CLK_SW-10), and SW-111/SED-111, upgradient from the culvert at Berry’s Brook
crossing at Route 1, (NHDES sample ID CLK_SW-14)) for contaminants of
concern.

1.3 Summary of the Site Geology and Hydrogeology

The surficial and bedrock geology and hydrogeological setting at the Coakley Landfill Site
is described in detail in the various Remedial Investigation (RI) reports for the Site (CDM
1994; Golder 1993; Weston 1988). A compendium of the information, including
descriptions and figures discussing the geology and hydrogeology of the Site is presented
in the Management of Migration Remedial Investigation and Feasibility Study Report
(CDM, 1994). In addition, the Groundwater Management Zone Boundary Evaluation
(Summit 2013a) presents a summary of the Rl information in the context of long-term
monitoring results for the Site, up to and including data from August 2012 sampling event.
A brief summary of the Site geology and hydrogeology is provided below.
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The bedrock geology of the Coakley Site is characterized by upper metavolcanic-
metasedimentary rocks of the Rye Formation and a foliated granite that forms an
elongated lenticular-shape body that is oriented parallel the northeast trending regional
foliation of the Rye Formation. The Rye Formation is a portion of a regional
northeast/southwest trending highly deformed sedimentary basin bedrock sequence that
underlies much of coastal New Hampshire and southern Maine. In the vicinity of the
Coakley Landfill, the Rye Formation is described in boring logs as being composed of
phyllite, metagraywake and quartzite with a steep northwest dipping foliation. Bedrock of
the Rye Formation have been variably metamorphosed to a quartz-rich schist and
feldspathic amphibolite in proximity to the granite body. The granite body is typically
described in drilling logs as consisting of fine to medium grained foliated granite or gneiss
containing trace amounts of pyroxene, biotite, muscovite and garnet. Trace pyrite and
iron-straining was observed on many fracture faces in the granite body and the Rye
Formation according to boring logs in the RI report.

Bedrock surface topography at the Coakley Site is characterized by a bedrock ridge
situated beneath the landfill area and extending to the topographic high to the north of the
landfill area. Bedrock topography slopes radially away from the landfill area, with slopes
predominantly to the east and west (CDM 1994).

Overburden encountered in the vicinity of the Coakley Site consists of glacial deposits and
recent swamp and alluvial deposits from current depositional environments. The glacial
deposits can be separated into glacial till, glaciomarine (marine) and glacial outwash
sediments. The till is present at most locations and was observed to be deposited directly
onto the bedrock surface at all locations where it is present. Descriptions of the till unit
indicate that it is generally dense and ranges in texture from fine to coarse gravel, fine to
coarse sand and silt. Till unit thicknesses range from less than 1 foot in areas at
topographic highs to 60 feet in the bedrock topographic low west of the landfill.

Marine deposits encountered in the study area were observed to be deposited on glacial
till, or directly onto bedrock where the till unit was not present. Thicknesses of the marine
unit varied from approximately 5 to 50 feet and textures within the unit varied from soft to
very soft sandy to silty clay. The fringes of the marine deposits interfinger with glacial
outwash (or reworked till) coevally/ simultaneously deposited in areas proximal to bedrock
topographic highs.

Glacial outwash deposits generally overlie the marine sediment, but directly overly
bedrock or till in areas where marine deposits are absent. Outwash deposits range in
thickness from 5 to 15 feet and are composed of dense fine to coarse sand with varying
amounts of silt and gravel.

1.4 Summary of Groundwater Flow Pathways and Extent of Impacted Groundwater
Groundwater movement within glacial till, marine deposits and sand and gravel outwash
defines the overburden hydrogeology in the vicinity of the Coakley Site. The sand and
gravel outwash is the most permeable of the three materials, followed by the till and marine
deposits. The marine clay layer exhibits significantly lower permeability than other
overburden units and in many places, forms an aquitard that hydraulically isolates the
uppermost outwash layers from the lower till unit, except for areas proximal to bedrock
highs, where inter-fingering of outwash and marine deposits may serve as possible flow
pathways.
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Bedrock in the vicinity of the Site consists of two different rock types, including a
northeast/southwest narrow belt of foliated granitic rocks and pegmatite, roughly centered
on the site, surrounded by metamorphic sedimentary rocks. A relatively thin (maximum
30-feet thick) weathered bedrock fracture system is present through the area according to
boring logs and interpretations contained in the RI. A localized deeper fracture system in
the Berry’s Brook / Little River valley to the west of the Coakley Landfill was interpreted to
be present by a photolineament and fracture trace analysis (Weston, 1988). The deeper
fracture system trends roughly north-north east and parallel to the strike of regional
foliation in bedrock and is parallel to the trend of the Berry’s Brook / Little River valley
located to the west of the Coakley Landfill.

Prior to landfill capping in Fall 1998, water level elevations indicated that general
groundwater flow directions in overburden and bedrock were similar, with radial flow away
from a ridge that runs roughly between the Coakley and Rye landfills (CDM, 1994); note
that bedrock groundwater elevations supported only westward flow from the landfill, while
overburden groundwater elevations supported a more radial flow from beneath the
Coakley landfill. After construction of the Coakley Landfill cap system in Fall 1998,
overburden groundwater elevations in the vicinity of the landfill dropped significantly and
the dominant direction of groundwater flow in overburden underlying the landfill was
interpreted to be primarily westerly toward Berry’s Brook and Little River, while the
direction of groundwater flow in bedrock continued to be interpreted as westerly. Water
level elevations in shallow outwash wells MW-4 and OP-5 indicate an east/west shallow
overburden flow divide is likely present proximal to the eastern boundary of the landfill.

Upward and downward hydraulic gradients are observed at many of the well couplets
monitored at the Site. However, the likelihood that the gradients lead to a significant
component of vertical flow within the hydrogeological units is dependent on the
hydrogeological conditions present at each location and may vary on a seasonal basis.

Areas west of the landfill comprise the principal direction where groundwater quality
impacts attributable to the landfill are present. Groundwater contour maps for overburden
and bedrock groundwater (Summit 2014) show that areas west of the landfill are
hydraulically downgradient of the landfill. Groundwater flowing beyond the western margin
of the landfill encounters a flow divide located in a broad topographic saddle to the west
of the landfill, which results in the bifurcation of groundwater flow into two distinct flow
pathways along a prominent northeast/southwest trending valley (Summit 2013a). The
northeastern flow pathway is situated within the watershed of Berry’s Brook, which drains
to the northeast across Breakfast Hill Road. The southwestern flow pathway is situated
within the watershed of the Little River, which drains to the south-southeast across North
Road.

Groundwater quality impacts along the northeastern and southwestern flow pathway are
principally confined to a southwest/northeast trending bedrock fracture system in the
valley to the west of the landfill.

15 Site Cleanup Levels
Contaminants of Concern with associated USEPA Cleanup Levels (CLs,) USEPA Health
Advisories (HAs), and NHDES AGQSs are summarized in Table 1-1.
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Table 1-1: Groundwater Cleanup Levels
NHDES Ambient

Chemical Groundwater USEPA Record of
Parameter Abstract Service : Decision Cleanup
Registry Number QEllyy Sl Levels @ (CLs)*
(AGQSs)*
Benzene 71-43-2 5 5
Chlorobenzene
(Monochlorobenzene) L — Ao
Tetrachloroethene
(PCE, Tetrachloroethylene) 127-18-4 5 3.5
Tetrahydrofuran (THF) 109-99-9 600 154
1,2-Dichloropropane 78-87-5 5 5
2-Butanone
(MEK, Methyl Ethyl Ketone) e N AN
Diethyl phthalate © 84-66-2 - 2,800
Trans-1,2-dichloroethene
(trans-DCE) 156-60-5 100 100
Phenol ® 108-95-2 4,000 280
1,4-dioxane @ 123-91-1 3 3
ertiary butyl alcohol
(TBA, tert-butyl alcohol) 75-65-0 40 B
Antimony 7440-36-0 6 6
Arsenic 7440-38-2 10 10
Beryllium 7440-41-7 4 4
Chromium 7440-47-3 100 50
Lead 7439-92-1 15 15
Manganese 7439-96-5 840 300
Nickel 7440-02-0 100 100
Vanadium 7440-62-2 -- 260
Perfluorooctanoic acid (PFOA) 335-67-1 70** - @
Perfluorooctane sulfonate T
(PFOS) 1763-23-1 70 - @
PFOA and PFOS Combined - 70** - @

* units in micrograms per liter (ug/L, parts per billion)
** units in nanograms per liter (ng/L, parts per trillion)
(M On May 31, 2016 EPA established a lifetime Health Advisory for PFOA, PFOS and combined PFOA/PFOS of 70 ng/L

@ Interim Cleanup Levels (ICLs) for contaminants of concern were established in the ROD for groundwater and subsequently
modified in several ESDs. The Fifth ESD issued in August 2015 formally changed the ICLs to Cleanup Levels (CLs) and
established a CL for 1,4-dioxane.

) In May 1998 and April 1999, groundwater samples were submitted for analysis of SVOCs and no exceedances of applicable
standards were reported; therefore, SVOCs (the requirement to analyze for diethyl phthalate and phenol) were removed
from the long-term monitoring plan.

A summary of the status of the contaminants of concern is provided in annual reports
presenting the results of sampling activities.

In accordance with the ROD, groundwater CLs must be met at the completion of the
remedial action. Data generated will be reviewed by EPA at least once every five years
to ensure that results are indicating that the remedy selected for the Site continues to be
protective of human health and the environment.
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There are no CLs established for surface water or sediment. Surface water data results
will be compared to NHDES Surface Water Quality Regulations (Env-Wq 1700, see Table
3.2). Sediment laboratory analytical data will be compared with historical analytical data
relative to long-term trends in sediment quality in addition to published, peer-reviewed
screening level contaminant lists included in the NHDES Draft Evaluation of Sediment
Quiality Guidance Document, dated April 2005, that includes the National Oceanic and
Atmospheric Administration Screening Quick Reference Tables (NOAA SQUuIRT Tables).
Current SQUIRT Tables are located on the NOAA website
(http://www.response.restoration.noaa.gov/sites/default/files/SQUuIRTs.pdf). TEC is
Threshold Effect Concentration, which is consensus-based and incorporates the Ontario
Ministry of the Environment lowest-observed effect levels (LELs). Sediment samples will
also be compared against the EPA site-specific screening levels (SLs) for PFOA, PFOS,
and PFBS.

1.6 Data Quality Objectives
Project Data Quality Objectives (DQOs) are qualitative and quantitative statements that
specify the quality and quantity of data needed to support decisions during site
assessments. DQOs are developed by considering the purpose of collecting the data and
the intended use of the data. Data collected during environmental monitoring activities
conducted under this SAP must be suitable for the following intended data uses:

Prevent ingestion of groundwater containing contamination in excess of federal and
state drinking water standards or criteria, or that poses a threat to public health and
the environment.

Prevent the public from direct contact with contaminated soils, sediments, solid waste
and surface water which may present a health risk.

Eliminate or minimize the migration of contaminants from the soil into groundwater.
Prevent the off-site migration of contaminants above levels protective of public health
and the environment.

Restoration of groundwater, surface water, soils and sediments to be protective of
public health and the environment.

Ensure that the remedy does not negatively impact the wetlands and facilitates the
restoration of the wetland environment.

Performance acceptance criteria for all new data generated for this project will be based
on principal Data Quality Indicators including precision, bias, representativeness,
completeness, comparability, and sensitivity. For data generated by Eastern Analytical
Inc. (analytical laboratory used for the project), the RDLs and the acceptance limits for
accuracy and precision have been accepted for use on this project. Table 3-2 includes a
summary of the test methods being performed by the laboratory and the associated
reporting detection limits (RDLs) and method detection limits (MDLS).

Comparability is the extent to which data from one data set can be compared directly to
similar or related data sets and/or decision-making criteria. Data comparability will be
achieved by continuity of laboratory practices, method analysis, sample collection
procedures and sample handling. Completeness is considered to be the percentage of
data collected that is sufficient for the intended use following data validation.

The ability to meet the project DQOs will be achieved through the use of prescribed
sampling procedures, analytical data quality levels, and measurement performance
criteria (MPC) described in this SAP.
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SECTION 2.0 | PROJECT ORGANIZATION AND RESPONSIBILITIES

Key personnel during implementation of the environmental monitoring program (shown in Table
2-1): include USEPA Remedial Project Manager, NHDES Project Manager, Group Project
Coordinator, Sampling and Reporting Contractor and the Analytical Laboratory Project Manager.

USEPA Remedial Project Manager

The USEPA Remedial Project Manager for the Site is identified in Table 2-1. The primary
responsibilities of the USEPA Remedial Project Manager include administration of USEPA
responsibilities and oversight of the activities conducted under the Consent Decree.

NHDES Project Manager

The NHDES Project Manager for the Site is identified in Table 2-1. The primary responsibilities
of the NHDES Project Manager include administration of NHDES responsibilities and oversight
of the activities conducted under the Consent Decree and the GMP.

Group Project Coordinator

The Coakley Landfill Group (CLG) maintains ultimate responsibility for project completion. The
CLG Project Coordinator serves as the main point of contact between USEPA/NHDES and the
Sampling and Reporting Contractor.

Sampling and Reporting Contractor
The Sampling and Reporting Contractor is responsible for performing environmental monitoring
under this SAP. Members of the Sampling and Reporting Contractor team include:

Sampling and Reporting Manager: The Sampling and Reporting Manager will
determine the technical staff involved with sampling, technical review, project
management and QA/QC activities.

Quality Assurance Officer: The Quality Assurance Officer's (QAO’s) responsibilities
include overseeing adherence to applicable procedures and assessing the general
usability of the data generated.

Project Staff: Project Staff will be selected by the Sampling and Reporting Manager to
perform the tasks described in this SAP.

Analytical Laboratory Project Manager

The Analytical Laboratory Project Manager is responsible for providing analytical services and
ensuring that quality assurance and quality control practices are maintained for analytical
services.
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SECTION 3.0 | MONITORING AND SAMPLING PROTOCOL

The following subsections discuss general methodology for performing sampling and analysis as
part of the overall field activities including specific sampling procedures and data management
requirements that will be implemented during the monitoring program.

Environmental monitoring activities to be conducted at the Site include: groundwater quality and
groundwater level monitoring, surface water quality monitoring, leachate quality monitoring,
sediment quality monitoring, and water supply well monitoring. Landfill gas monitoring is
conducted under the Methane Monitoring Plan included in the POP. Monitoring point locations
are shown on Figure 1-2. Appendix A includes a copy of the Site GMP issued by NHDES on
January 7, 2014.

Analytical methods, laboratory RDLs, sample containers, volumes, preservative and holding
times for all matrices are list in Table 3-1. Site Contaminants of Concern, Contaminants of
Interest and associated regulatory standards and lab criteria are summarized in Table 3-2.

Field activities will be conducted in accordance with this SAP, unless Site conditions require
temporary modifications. Any modifications shall be documented in field notes and described in
the Annual Monitoring Report. Permanent modifications to field activities must be approved by
EPA and NHDES.

Procedures for the collection of groundwater, water supply well (untreated drinking water), surface
water, leachate seep, and sediment samples are described below and in the associated SOPs in
Appendix C.

3.1 Groundwater Monitoring
Groundwater monitoring activities include measurement of groundwater levels and
conversion to elevation data, as well as groundwater quality monitoring. Monitoring well
locations are shown on Figure 1-2. Monitoring wells currently included in the
environmental monitoring network and other associated information used for sampling
activities are listed in Table 3-3. Boring and well completion logs for wells included in this
long-term monitoring program are included in Appendix B.

3.1.1 Groundwater Level Monitoring

Monitoring wells currently included in the groundwater level measurement/elevation
network are listed in Table 3-4. The Sampling and Reporting Contractor will perform
groundwater level monitoring in conjunction with the scheduled groundwater sampling
events. The Sampling and Reporting Contractor will perform the synoptic groundwater
level monitoring in accordance with the SOP in Appendix C. The depth to the bottom of
the monitoring well shall be confirmed in each well, at a minimum once every five years in
the year prior to the USEPA Five Year Review, or as required.

3.1.2 Groundwater Quality Monitoring
Groundwater quality will be assessed through the collection, management, and analysis
of groundwater samples from specified monitoring wells. Monitoring well locations are
shown on Figure 1-2. The groundwater sampling schedule and analytical requirements
are presented in Table 3-5 (OU-1) and Table 3-6 (OU-2).
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The Sampling and Reporting Contractor will collect groundwater samples using low-flow
sampling, or a bottom-dispensing bailer sampling procedures as described in Appendix
C. The sampling method utilized at each monitoring well location is identified on Table 3-
5 (0OU-1) and Table 3-6 (OU-2). Field parameters will be measured at all monitoring points
using portable field instrumentation calibrated in accordance with calibration procedures
described in Appendix C.

Interval samples were collected at all open borehole wells and monitoring wells with
screened intervals longer than 10 feet during sampling events 2010, 2013 and 2014. The
depth of tubing intakes for low flow sampling activities along with background information
regarding when the interval sampling occurred is provided in Table 3-3. For additional
information regarding the data used to establish the depth of tubing intakes refer to the
2010, 2013 or 2014 Annual Report or a summary of the interval sampling history at the
Site contained in the 2014 SAP (Section 3.5).

Water Supply Well Sampling

Groundwater quality at water supply wells will be assessed through the collection and
analysis of untreated drinking water samples from specified water supply wells. The
sampling schedule and analytical requirements for water supply wells included in the
environmental monitoring network are listed in Table 3-7. Water supply well locations are
shown on Figure 1-2.

The Sampling and Reporting Contractor will collect water supply well samples using the
procedures described in Appendix C. Field parameters will be measured at all monitoring
points using portable field instrumentation calibrated in accordance with calibration
procedures described in Appendix C.

Surface Water and Leachate Seep Sampling

Surface water and leachate seep quality will be assessed by collecting samples from
surface water and leachate seep sampling points included in the environmental monitoring
network. The sampling schedule and analytical requirements for surface water sampling
locations included in the environmental monitoring network are listed in Table 3-8.
Sampling locations are shown in Figure 1-2.

The Sampling and Reporting Contractor will collect surface water samples and the
leachate seep sample using the procedures described in Appendix C. Field parameters
will be measured at all monitoring points using portable field instrumentation calibrated in
accordance with calibration procedures described in Appendix C.

All field parameters, with the exception of turbidity are measured in-situ, by placing the
probe of the water quality meter directly into the surface water or leachate seep sampling
location and recording values.

Sediment Sampling

Sediment quality will be assessed by collecting samples from sediment sampling points
included in the environmental monitoring network identified on Figure 1-2. The sediment
sampling schedule and analytical requirements are listed in Table 3-9.

The Sampling and Reporting Contractor will collect sediment samples using the
procedures described in Appendix C.
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Monitoring Well Inspection and Maintenance
To ensure that the monitoring network provides representative data throughout the
performance period, the Sampling and Reporting Contractor will complete periodic
inspection and maintenance of monitoring wells during scheduled groundwater sampling
events.

The Sampling and Reporting Contractor will, on an annual basis, visually inspect
monitoring wells to observe signs of deterioration of the protective casing, surface seal, or
interior casing and shall note whether the well is secure (locked). In addition, every five
years in the year prior to the USEPA Five Year Review (2020, 2025, 2030, etc.), the
Sampling and Reporting Contractor will measure the depth of the well to determine the
presence of silt, sand, or other obstacles that may impede or compromise use of the well
as a sampling location. The Sampling and Reporting Contractor will compare the
measured depth of the well to the depth recorded at the time of installation and any
differences will be discussed in the Annual Report.

Monitoring wells should be redeveloped if silt or sediment has accumulated to a depth of
1 foot, or if records indicate a significant change in yield and turbidity. If this is the case,
the Sampling and Reporting Contractor will determine the nature of the material by
lowering a clear bailer to the bottom of the well, withdrawing a sample, and observing the
type of material retrieved. If the material is such that it can be removed using mechanical
means, such as pumping or by air lift, the well will be cleared. In the event that the well
cannot be cleared of foreign material, the CLG will discuss potential remedies including
well replacement or abandonment, with USEPA and NHDES.

If a monitoring well is damaged at the surface, the Sampling and Reporting Contractor will
notify the USEPA and NHDES of the damage and proposed repairs at least one week
prior to performing the repairs necessary to render the well operational. If the inner casing
is damaged, and it appears that it can be repaired without compromising the integrity of
the well, the Sampling and Reporting Contractor will perform repairs as necessary to
render the well operational. If significant damage is evident, the CLG will discuss potential
remedies with the USEPA and NHDES including repair, replacement, and/or
abandonment.

Previous Annual Reports recommend replacing monitoring well FPC-5A due to well
integrity issues. It appears that FPC-5A is obstructed and the depth of the tubing is
currently above the screened interval. The new replacement well was installed in close
proximity to FPC-5B and will be referred to as FPC-5AR. Monitoring well FPC-5A was
decommissioned shall no longer be sampled. Two additional overburden/bedrock
monitoring well couplets (MW-20 and MW-21) will be installed in the GMZ expansion area
as required in the new GMP. The approximate location of these monitoring well locations
are shown on Figure 1-2.

Sampling Equipment Decontamination

The Sampling and Reporting Contractor will bring decontaminated sampling equipment to
the Site and decontaminate equipment between sampling locations in accordance with
the site-specific equipment decontamination procedures in Appendix C.

Investigation Derived Wastes
Decontamination procedures are described in Appendix C. Investigation derived waste
will be managed as follows:
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Purged water will be discharged to the ground surface and allowed to infiltrate the soil
adjacent to the well location. The purge water will not be allowed to runoff into surface
water bodies. Care will be taken to prevent purge water from flowing back into road
boxes (if applicable) or contaminating sampling equipment or supplies being used at
that location.

In the unlikely event that free product is encountered, purged water will be contained
for off-site disposal.

Periodic Reviews of the Monitoring Program

The Sampling and Reporting Contractor will perform annual reviews of the monitoring
program to ensure that monitoring meets project objectives and is cost-effective. The
Sampling and Reporting Contractor will consider changes to monitoring frequency, the
number and location of monitoring points and the types of analysis conducted as part of
each review. Recommendations to modify the monitoring program will be provided in the
Annual Report and will only be implemented with USEPA and NHDES approval. The SAP
will be revised upon approval of any modifications.

It is important to note that the NHDES GMP identifies the monitoring frequency, the
number and location of monitoring points, and types of analysis required at each
monitoring point; therefore, any changes to the monitoring program may require that the
NHDES GMP also be revised.

SECTION 4.0 | QUALITY CONTROL AND QUALITY ASSURANCE (QA/QC)

4.1

Equipment Calibration and Maintenance

Field equipment used during sampling activities may be rented from a rental equipment
supplier. As such, the rental company will provide certified documentation indicating that
the instruments are functioning within manufacturer specification when delivered to the
Sampling and Reporting Contractor.

If the Sampling and Reporting Contractor owns the equipment used during monitoring
activities at the Site, the Sampling and Reporting Contractor will be responsible to test and
maintain the instruments according to manufacturer's specifications, and maintain
documentation of such activities.

In general, all instrumentation necessary for field monitoring and health and safety
purposes shall be maintained, tested, and inspected according to the manufacturer's
instructions. Equipment calibration will be conducted in accordance with the equipment
calibration SOP in Appendix C.

All field instruments shall be calibrated, and have a calibration check, in the office prior to
the field event (within one week) to ensure that the equipment is working properly and
meets the QA criteria.

Table 4-1 provides a summary of sampling equipment, maintenance and frequency of
inspections.
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Table 4-1

Field Equipment - Preventive Maintenance

INSTRUMENT

Multi-Parameter Water
Quality Meters:
YSI models 600XL/XLM or
6820

ACTIVITY

Calibration and Calibration Check — pre-
sampling event

«

CES

FREQUENCY

Once Prior to
Sampling Event

Battery check

Calibration — beginning of day

Calibration check — after morning calibration
Calibration check — end of day

Daily

Hach 2100P or 2100Q

Calibration and Calibration Check — pre-
sampling event

Once Prior to
Sampling Event

Battery check

Indicator (or equivalent)

Turbidity Meter Calibration — beginning of day Daily
Calibration check — after morning calibration
Calibration check — end of day
Solinst Electronic Water Level Battery Check Daily

Table 4-2 provides a summary of the sampling equipment, calibration frequency,
calibration standards, calibration acceptance criteria, and corrective action requirements.
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Table 4-2
Field Equipment - Calibration and Corrective Action

Acceptance
Criteria for the
Daily Calibration
Checks?

Calibration
Frequency

Calibration

Standards Corrective Action

Multi-parameter Meters: YSI models 600XL/XLM or ) ) )
6820 Daily Calibration:
Calibrated to . .
Dissolved 100% Water 0-0.5 mg/! for the :sgz)l:?rrigi with the
gxygen (DO) Saturated Air Zero (0) mg/l standards. If it is still
Temperature Use 0 mg/L DO solution outside the
solution to check Daily Calibration | acceptance criteria,
Oxidation - at the beginning th_en replac_e with a
Reduction Zobell Solufuon is of the day. different unit.
. used to calibrate + 5%
Potential . .
(ORP) and check Callbratlon_Ch_eck _ _
718 pS/em to at the beginning | Calibration Checks:
Specific Calibrate 1413 + 506 of th(aT day after _ o
Conductance uS/cm as a check - calibration. If outside the criteria
- at the beginning of
7,4, 10 units Calibration Check | the day, recalibrate
pH Use pH 7 to + 5% at the end of the | the instrument with
__check day. new standards. If
Calibrate to <0.1, recalibration is
10, 20, 100, and unsuccessful, replace
800 NTUs as the unit. If outside the
Hach 2100 P | appropriate for + 5% for 2100P criteria at the end of
gr Zég_OQ each meter. 2 - the day, the data will
urbidity ifi
Meter Use 20 NTUs to + 10% for 2100Q g(;r?]%zﬁlrge:n%y e
check 2100P and Reporting Contractor.
the 10 NTU to
check the 2100Q.
Notes:

4.2

JN: 10424.002

The Checks are a check of the instrument against the calibration standards and are performed in the “measurement or
run" mode. This is not recalibration, but rather a check.
Use StablCal® Formazin Primary Turbidity Standards

Calibration solutions will be stored in a cooler when not in use such that they are not
exposed to temperature extremes so that the integrity of calibration solutions is
maintained. The calibration solutions required for field equipment calibration are specified
in Table 4-2 above and in the calibration SOP in Appendix C.

Field Quality Control

In accordance with the Site QAPP and HWRB Master QAPP requirements, field quality
control samples are collected as part of environmental monitoring activities to evaluate
representativeness of data and the effectiveness of field activities to limit extraneous
contamination. Field quality control will be monitored through field QC checks, which
consist of controlled samples that are introduced to the laboratory from the field and/or
maintained with sampling containers from the beginning to the completion of activities.
The following quality control samples are required for routine environmental monitoring
activities: temperature blank, trip blank, duplicate sample, equipment blank and field blank.
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In addition, matrix spike (MS) and matrix spike duplicate (MSD) samples are collected to
assess the analytical method precision for aqueous sample matrices (e.g., surface water,
groundwater, leachate seep).

Tables 4-3 and 4-4 summarize the quality control samples, frequency, measurement
performance criteria (MPC, acceptance criteria) and corrective actions. The Sampling and
Reporting Contractor is responsible for providing the sampling team with a clear and
concise summary of the where QC samples will be collected and how many QC samples
are required.
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Table 4-3
Field Quality Control Requirements

«
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Acceptance Corrective
O sl HrEteEEE Criteria Action
1 per cooler containing VOC
samples
Trip Blanks 1 per cooler containing 1,4-dioxane No
- _ samples .
(1 trip blank =2 contaminants
VOA vials) NOTE: Separate trip blanks are are detected
required for VOCs and 1,4-
dioxane, as each has different
preservative requirements.
One per sampling event. No
Field Blank See Table 4-4 for analysis contaminants
requirements are detected
If dedicated equipment is used, an
initial equipment blank is required,
thereafter no additional equipment
Equipment blanks are required . NQ . Flag in project
Blanks If non-dedicated equipment is con 3m|nan(;s report.
used, one equipment blank per are detecte
sampling event, per equipment ;
type is required. See Table 4-4 for Qlﬁg?;?gse ?;Ed
analysis requirements accordance with
. ) data validation
A minimum of 1 duplicate per requirements
batch 20 sampl_es, or one dupllicate Dublicate specified in the
per sampling trip for each media piicat SAP
sampled if fewer samples are concentrations
taken on that particular trip; per are v;nthm *
Duplicate matrix; per parameter. 30% for
agueous
A minimum of one duplicate for samples and +
each sampling method (e.g. low 50% for solid
flow sampling, sediment, surface samples
water, leachate seep) shall be
collected per matrix, per analysis.
Evaluated in
MS/MSD samples are collected in | accordance with
addition to the duplicate samples. the analytical
Matrix Spike / A minimum of 1 MS/MSD per method and the
Matrix Spike batch 20 samples, or one MS/MSD | MOSt _recelnt
Duplicates per sampling trip for each media Nationa |
(MS/MSD) sampled if fewer samples are gﬂ?;gﬁ::s
taken on that particular trip; per
matrix; per parameter. (NFG).MS/MSD
criteria.

Note: See Table 4-4 for analysis requirements
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4.2.1 Blanks

Field quality control blanks include temperature blanks, trip blanks, field blanks (source
water used for equipment decontamination), and equipment rinse blanks. Blanks
(excluding temperature blanks) generally measure the amount and type of contamination
introduced at any point throughout the sampling and analysis process, including sample
handling and transport. If contamination is identified in the blanks, corrective actions will
be taken by the Sampling and Reporting Contractor to identify the cause of the
contamination and prevent its reoccurrence. Corrective actions may include
implementation of more aggressive decontamination procedures, replacement of
equipment or modification of sampling procedures.

For this project, laboratory designated blank deionized water from the same source used
for laboratory method blanks will be bottled at the laboratory and used by the analytical
laboratory to prepare trip blanks and temperature blanks. When PFAS are to be sampled,
PFC free water bottled at the laboratory will be used in place of deionized water. The
Sampling and Reporting contractor will prepare equipment blanks and field blanks, and
decontaminate equipment using laboratory-provided deionized water used by the
laboratory to prepare method blanks.

4.2.1.1 Trip Blanks

Trip blank results are used as indicators of contamination originating from handling and
management of sample containers during storage and transport. Trip blanks will only be
prepared and analyzed for VOCs and/or for analysis of 1,4-dioxane using a low-level
detection limit methodology. One trip blank consists of two sample containers (VOA vials)
filled by the laboratory with the laboratory designated blank source water and if necessary
the preservative associated with the analytical method (i.e., with hydrochloric acid).
Typically, VOC trip blanks contain hydrochloric acid; whereas, low level 1,4-dioxane trip
blanks do not contain a preservative. Separate trip blanks are required for VOCs 8260
method, VOCs 524 method and 1,4-dioxane low level detection limit methodology.

The Sampling and Reporting Contractor will request that the Laboratory provide undated
trip blanks. The Sampling and Reporting Contractor will record the date and time the trip
blanks were put into the cooler on the sample label and chain-of-custody (COC) form.

A trip blank will accompany sample containers to be analyzed for VOCs and/or 1,4-
dioxane from the laboratory, to the field, and back to the laboratory without being opened
until it is to be analyzed. There must be one trip blank in every cooler used to ship samples
to the laboratory for VOC analysis and one trip blank in every cooler used to ship 1,4-
dioxane samples to the laboratory.

The field sampling technicians will identify each trip blank separately on the label and on
the COC to ensure that the proper trip blanks are analyzed for a sampling event. Each
trip blank will be identified on the COC as “Trip Blank and the analysis’. Examples include;
“Trip Blank — 8260”; “Trip Blank — 524”; “Trip Blank — 1,4-dioxane”. Each trip blank (2
VOC vials) will appear on a separate line on the COC form and will indicated the number
of containers (2) per analysis type.
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Coolers may include more than one type of trip blank. For example, if three coolers
contain 8260 VOC and 1,4-dioxane samples, each cooler will contain a separate COC
form with a uniquely identified trip blank for VOCs (Trip Blank — 8260), indicating two
containers for that trip blank; and a separate uniquely identified trip blank for 1,4-dioxane
(Trip Blank — 1,4-dioxane), indicating two containers for that trip blank.

4.2.1.2 Temperature Blanks

A temperature blank will consist of a water filled container provided by the laboratory that
will accompany each cooler of samples submitted for laboratory analyses. During sample
receipt, the sample custodian will measure the temperature in the blank to determine the
status of sample preservation during shipment to the laboratory. The preservation goal
for the samples is to maintain temperatures less than 6°C (without freezing). If the cooler
temperature is outside this range (i.e., above 6 °C), the laboratory will contact the
Sampling and Reporting Contractor for guidance as to whether to proceed with the
analyses.

4.2.1.3 Equipment Blanks

An equipment blank is collected to ensure that the decontamination procedure is
adequate. The potential for cross contamination, within or on sampling equipment that
comes into contact with the sample, is assessed by collecting rinsate water from the
sampling equipment following decontamination with the source water used for equipment
decontamination. The equipment blanks will consist of rinsate water samples collected
directly into the appropriate bottle for each parameter. They shall be handled like any
other sample (i.e., preserved and labeled in the same manner as original field samples),
and submitted with the other samples for analysis.

Equipment blanks will be collected at a frequency as indicated on Table 4-3 (Field Quality
Control Requirements). Equipment blanks will be identified on the COC form as “EB —
followed by a description of the equipment”. For example, an equipment blank collected
on the water level meter would be “EB-Water Level”. One equipment blank on sediment
sampling equipment (rinsate from the bowl, spoons, etc.) would be designated as “EB —
Sediment”.

4.2.1.4 Field Blank
The field blank is a sample of the laboratory-provided analytic free deionized water used
for equipment decontamination during the course of a sampling event. In the event that
compounds are detected in equipment rinse blanks, field blanks are used to assess
whether the source of contamination is the designated decontamination source water, an
issue with equipment decontamination procedures, or potentially due to laboratory
handling and analysis procedures.

A field blank is collected by filling the appropriate sample container(s) and labeling and
handling the samples in the same manner used for field samples. A field blank will be
collected at a frequency as indicated on Table 4-3 (Field Quality Control
Requirements). The field blank will be collected prior to initiation of sampling activities.

The field blank will be identified as the “FB — DI Water” on the COC form. A description
of the source of the water may be provided in the comment section COC form.
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Field Duplicates

Field duplicates provide a measure of the reproducibility (precision) of the sampling
procedures and the representativeness of the samples. Two samples from a single
sample location and depth interval are collected, handled, submitted to the laboratory and
analyzed by the laboratory in an identical manner. Each sample is labeled with a unique
sample number, and both are submitted to the laboratory for the appropriate analyses.
Field duplicate samples will be collected at a frequency as indicated on Table 4-3 (Field
Quality Control Requirements).

The duplicates shall be collected at the same time, in the same manner as their
corresponding routine samples, in accordance with the associated sampling SOPs in
Appendix C. In other words, duplicate samples shall be collected by filling a separate
container for each analysis immediately following the actual field sample collection (e.g.,
VOC sample, VOC duplicate sample; metals sample, metals duplicate sample, etc.). The
field duplicate sample bottle(s) will be filled using the same procedures as the original
sample.

Field duplicate samples will be identified as the original sample number with a final letter
designation of “DUP”. For example, a duplicate sample collected from the original location
GW-MW-4 would be designated GW-MW-4-DUP.

Matrix Spike/Matrix Spike Duplicates

Matrix spike/matrix spike duplicate (MS/MSD) samples are quality control samples used
by the laboratory as part of their quality assurance program to assess the precision and
accuracy of the analytical methods and to identify potential matrix interferences for
agueous samples (e.g., surface water, groundwater, leachate seep). MS/MSD samples
shall be collected by filling a separate container for each analysis immediately following
the actual field sample collection (e.g., VOC sample, VOC MS sample, VOC MSD sample,
etc.). If duplicates are also collected, the order is as follows: sample, duplicate sample,
MS sample, MSD sample.

MS/MSD quality control samples will be identified on the COC for the analytical laboratory.
MS/MSD samples will be collected at a frequency as indicated on Table 4-3 (Field Quality
Control Requirements).

MS/MSD samples will be identified as the original sample number with a final letter
designation of “MS” or “MSD”. For example, MS and MSD samples collected from the
original location GW-MW-4 would be designated GW-MW-4-MS and GW-MW-4-MSD,
respectively.

Data Validation and Verification

Validation of measurements is a systematic process of reviewing data to verify that the
data are adequate for their intended use. Data validation is the process of reviewing data
and accepting, qualifying, or rejecting them on the basis of established criteria.

A USEPA Region | Tier | Plus data validation will be performed for the data collected under
this SAP. The Tier 1 Plus consists of two parts, Part A and Part B.
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Part A (Tier 1) consists of a third-party data validation of the analytical laboratory report in
accordance with the following USEPA National Functional Guidelines (NFG) guidelines
(https:/lwww.epa.gov/clp/contract-laboratory-program-national-functional-guidelines-
data-review) and Superfund specific procedures
(http://www.epa.gov/superfund/programs/clp/guidance.htm):

USEPA Region | Environmental Data Review Supplement for Regional Data Review
Elements and Superfund Specific Guidance/Procedures (USEPA, 2013);

USEPA National Functional Guidelines for Superfund Inorganic Methods Data Review
(USEPA, 2016a); and

USEPA National Functional Guidelines for Superfund Organic Methods Data Review
(USEPA, 2016b).

If the USEPA publishes revisions superseding these guidelines, the superseding
documents will be used for data validation.

Based upon the selected tier level selected for this Site (Tier | Plus), the following
deliverables will be required from the analytical laboratory:

Electronic Data Deliverable (EDD) of analytical results in Adobe Portable Document
Format (PDF) and NHDES EMD format (or equivalent).

Sample-related QC results and QC acceptance criteria (e.g., method blanks,
deuterated monitoring compounds (DMC) recoveries, laboratory control sample
(LCS)recoveries, duplicate analyses, MS and MSD recoveries, serial dilutions, post
digestion spikes);

Instrument-related QC results (e.g., initial calibration, continuing calibrations,
instrument performance checks);

Quialification of results based on the additional QC reviewed.

Part B, the “Plus” part of the Tier 1 Plus data validation consists of an evaluation of the
field sampling data by the Quality Assurance Officer (QAO) of the Sampling and Reporting
Contractor to ensure data have been recorded, transmitted, and processed correctly.

Field water quality data collected / measured will be reviewed in the field by Project Staff
daily for all matrices. Review will generally consist of the following:

1) Review of calibration data and beginning and end of the day checks;

2) Review of raw data and field notes for outliers or inconsistencies that may indicate a
problem with the equipment or sampling procedure;

3) Review of the COC forms for correctness and completeness; and

4) Review of the coolers to ensure that each cooler contains temperature blanks and the
proper trip blanks for both VOCS and 1,4-Dioxane and to ensure that the correct
sample handling protocols are followed

5) Review of field sampling worksheets to ensure that all field data and parameters were
collected and documented correctly and accurately according to proper protocols.
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The following criteria will be used to evaluate the field sampling data at the end of each
sampling event:

Audit of the daily QA review as described directly above;

Review of the sampling procedures;

Review of field quality control samples to ensure that no contaminants are detected in
the field/equipment blanks and an evaluation of the data reproducibility by calculating
the relative percent difference (RPD) for duplicate samples to ensure that the field
duplicates are within the acceptance criteria described on Table 4-3 (Field Quality
Control Requirements).

Review of field equipment calibration activities; Reviewing data for technical credibility
versus the sample site setting;

Auditing field sample data records and COC forms for completeness and to verify that
the COC for each sample is continuous and that the laboratory analyzed the samples
for the specified parameters; and

Auditing of sample handling and preservation procedures.

If severe non-compliant QC issues are identified during the Tier | Plus review, a USEPA
Region | Tier 1l data validation may be triggered and the laboratory, and QAO will be
required to perform corrective actions.

The results of the evaluation will be included in the Annual Environmental Monitoring
Report, and resulting impacts to the data will be discussed.

4.3.1 Data Qualifiers

Based on data validation results, qualifiers may be added to reported analyte

concentrations to indicate uncertainty or potential bias or interferences. Specific data

gualifiers which will be applied to inorganic and organic sample concentrations include the
following:
U  The analyte was not detected above the laboratory RDL.
J The reported analyte concentration is an estimated value. The analyte was
positively identified and the associated numerical value is the approximate
concentration (due either to the quality of the data generated because certain quality
control criteria were not met, or the concentration of the analyte was below the RDL).
J+ The associated numerical value is estimated; associated QC data
indicate a positive bias.

J- The associated numerical value is estimated; associated QC data indicate
a negative bias.

uJ The analyte was not detected above the RDL. However, due to quality
control results that did not meet acceptance criteria, the quantitation limit is
uncertain and may not accurately represent the actual limit.

R  The reported analyte concentration is rejected due to serious deficiencies with
associated quality control results. The presence or absence of the analyte cannot
be confirmed.
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EB, TB An analyte that was identified in an agueous equipment blank (EB) or trip
blank (TB) that was used to assess field contamination associated with
samples.

Data Usability

The measurement performance criteria will depend on the stated DQOs and quality control
results reported in accordance with the SAP and the Laboratory SOPs. Depending on the
required data quality, any or all of the following considerations for precision, accuracy, and
completeness may be evaluated.

To meet these requirements, quality control criteria are provided in the standard samples
to assess precision; MSs, LCSs and calibration results to assess accuracy; blank samples
to determine representativeness; and field duplicates to assess comparability. The
amount (percentage) of valid data obtained from validation will be used to determine
completeness. The results of the data usability evaluation will be included in reports, and
impacts and/or limitations on the use of the data will be discussed.

Data usability reporting should include an evaluation and summary of data usability
relative to the project objectives, and should include the following:

Description of the project QA/QC activities and DQOs;

Procedures used for reviewing and evaluating data, including acceptance criteria, the
definition of data qualifiers, and the statistical methods of data analysis, if applicable;
Tabular summary of data used and not used, including the rationale for the data not
used;

Narrative summary of the representativeness evaluation relative to the sampling
design, data completeness, and matrix homogeneity; and,

Discussion of the limitations or restrictions of the data use regarding bias, precision,
accuracy and sensitivity.

Field QA/QC activities that were conducted to verify that sample collection, handling,
and storage methods are adequate to ensure sample integrity; and,

Office QA/QC data evaluation activities that were conducted to assess whether the
laboratory data are complete and representative of site conditions.

4.3.2.1 Precision

Precision is a measure of the mutual agreement between concentrations of samples (e.qg.,
duplicates) collected at the same time from the same location. Precision is measured by
performing duplicate measurements in the field or laboratory. Precision is expressed in
terms of Relative Percent Difference (RPD) using the following equation:

RPD = 100 x —— 5|
= X —
[(A+B)/2]
where:
RPD = relative percent difference between duplicate results
A = concentration reported for original sample
B = concentration reported for duplicate sample
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Laboratory precision will be evaluated using USEPA Region | tier evaluation criteria. In
the absence of USEPA guidelines, acceptance criteria for analytical precision will be
based on the fixed based laboratory’s QA/QC program.

Acceptable levels of precision will vary according to the sample matrix, the specific
analytical methods, and the analyte concentration relative to the MDL. QA objectives for
precision will be met through the use of written laboratory SOPs in which data acceptance
criteria will be outlined.

Field precision will be evaluated according to the acceptance criteria found in Table 4-3
(Field Quality Control Requirements). Duplicate concentrations shall be within + 30%
for aqueous samples and + 50% for solid samples.

4.3.2.2 Accuracy
Accuracy is the degree of agreement of a measurement with an accepted reference or
true value. The difference between the values is generally expressed as a percentage or
ratio. Through quality control checks for accuracy, potential bias of reported sample
concentrations is identified. Accuracy of field instrumentation is assured by daily initial
calibration and calibration checks. The accuracy of laboratory analytical procedures is
measured through a review of calibration, MS and LCS results.

Continuing calibration accuracy checks are assessed by comparing the true value against
the reported concentration. The percent difference between the results is calculated as
follows:

Accuracy may be expressed as a percent difference (%D) calculated by the following

equation:
%D = 100 x L= V™
= X —
° [vt]
Where:
Vit = the true or real value expected.
Vm = the measured or observed value.

The degree of accuracy demonstrated for laboratory control and MS samples is expressed
as a percent recovery. The percent recovery indicates the amount of known concentration
of an analyte that has been detected by the associated instrumentation. The percent
recovery (%R) is calculated as follows:

%R = 100 x ook — SR
= X —mm
’ [SA]
Where:
SSR = the spiked sample result.
SR = the unspiked sample result.
SA = the concentration of the spike added.
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The objective for field measurement accuracy initially is to successfully calibrate the
associated instrumentation to the specifications of the Calibration SOP found in Appendix
C in the SAP and to then check the amount of deviation from the calibrated values after
the morning calibration and again at the end of day according to Table 4-2 (Field
Equipment - Calibration and Corrective Action) and the Calibration SOP in Appendix
C.

In addition, the low flow sampling procedure considers a well ready for sample collection
once the water level and the indicator parameters have stabilized and the purge volume
requirement has been met. Stabilization is considered to be achieved when three
consecutive readings at five-minute (or greater) intervals are within certain accuracy
criteria as specified in the Low Flow SOP in Appendix C (e.g.; specific conductivity =/<
3% uS/cm).

The objective for accuracy of laboratory determinations is to demonstrate that the
analytical instrumentation provides consistent measurements, which are within USEPA
and statistically-derived method-specific accuracy criteria. Laboratory data quality
objectives for accuracy as measured by %R are provided in Laboratory Standard
Operation Procedures located in Appendix D.

4.3.2.3 Completeness
Completeness is a measure (percentage) of the amount of valid data obtained from a
measurement system relative to the amount that would be expected to be obtained under
correct, normal conditions. Data qualified as “R” (rejected/unusable) is considered to be
not valid; data with other qualifiers are considered valid.

Completeness is expressed as an acceptance percentage (%A) calculated by the
following equation:

# of valid values reported for a parameter

A% = 100 x
% # of samples collected for analysis for that particular parameter

A% = Acceptance Percentage

The QA objective for completeness will be optimized by employing and evaluating frequent
guality control checks throughout the analytical process so that sample data can be
assessed for validity of results and to allow for reanalysis within the hold time when
problems are indicated by the QC results.

A completeness of at least 85% is acceptable. The USEPA document ‘Data Quality
Objectives for Remedial Response Activities’ states that Contract Laboratory Program
data have been found to be historically 80-85% complete. Note that completeness will be
evaluated only for those samples that are successfully collected. For example, dry wells
and dry surface water sampling locations will not be considered in the final completeness
calculations.

Completeness is considered to be the percentage of planned data collection that has to
be complete in order to be considered sufficient for the intended use. A separate
measurement of completeness for data collected for all field activities shall also be
included. This shall include samples and other field data that was planned but not
collected.
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4.3.2.4 Representativeness

Sample representativeness will be assessed through an analysis of the blank results. The
detection and concentration of target analytes in blanks will provide an indication of data
representativeness. For organic samples, all blank sample results should be evaluated
manually for contamination in accordance with the most recent NFG blank criteria. Note
that this represents a change from previous USEPA Region | data validation guidance
which included the application of a “5x or 10x” rule in accepting, qualifying or rejecting
sample results based on blank contamination.

For organic sample results, apply the NFG criteria and actions based on the highest blank
contamination associated with the samples, as follows:

In determining the highest blank contamination, evaluate all blanks including method,
instrument, trip and equipment rinsate blanks.

If the blank action for an analyte is determined using the concentration from an
equipment or trip, then the positive values in the equipment or trip should be reported
unqualified on the Data Summary Tables. However, if the blank action is determined
from a laboratory blank (e.g., method, clean-up, storage, or instrument blank), then
the positive values in the equipment or trip blanks should be qualified.

For aqueous equipment and trip blanks, if an analyte is present in the non-aqueous
sample and is also present in the associated aqueous equipment blank and trip blank,
then flag that sample result as EB or TB, respectively, to indicate to the end user that
an indeterminate amount of sampling error has potentially impacted the sample
results.

For inorganic sample results, all blank sample results should be evaluated manually for
contamination in accordance with the most recent NFG blank criteria. Note that this
represents a change from previous USEPA NE data validation guidance which
recommended the application of a 5x rule in accepting, qualifying or rejecting sample
results based on blank contamination.

Apply the NFG criteria and actions based on the highest blank contamination associated
with each sample, as follows:

In determining the highest blank contamination, evaluate all blanks including
preparation/method, calibration/instrument, and equipment blanks.

Initial and continuing calibration blank contamination within an analytical sequence
applies to all samples analyzed in that sequence. Use professional judgment to apply
contamination only to a specific subset of samples.

If the blank action for an analyte is determined using the concentration in an equipment
blank, then the positive values in the equipment blank should be reported unqualified
on the Data Summary Tables. However, if the blank action is determined from a
laboratory blank (e.g., preparation or calibration blank), then the positive values in the
equipment should be qualified.

For aqueous equipment blanks, if an analyte is present in the non-aqueous sample
and is also present in the associated aqueous equipment blank, then flag that sample
result as EB to indicate to the end user that an indeterminate amount of sampling error
has potentially impacted the sample results.
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Sample representativeness/usability will also be assessed through an evaluation of the
sample results with the sampling design (locations and conceptual site model) to
determine if the results are representative of the environment from which the samples
were collected.

4.4 Quality Assurance Field Audits

The Sampling and Reporting Contractor shall perform internal field audits during the
sampling events as part of the pro-active approach to ensure that the project objectives
are met. Additionally, the Sampling and Reporting Contractor may request that a
laboratory audit be performed during the course of the analytical program as part of the
pro-active approach to ensure that the project objectives are met. Audits during the
program may be performed at a frequency to satisfy the QAO that the sampling and
analysis is progressing within QA/QC limits set forth in this SAP and the defined methods.
Internal field and laboratory audits will be performed at a frequency determined by the
Sampling and Reporting Contractor.

A completed QA notice will be prepared to close out the audit when corrective action is
required. The QA notice will identify the specific nonconformance noted, the corrective
action taken, a follow-up review to assure that the corrective action was effective, and final
recommendations concerning continued operation.

SECTION 5.0 | SAMPLE HANDLING, TRACKING AND CUSTODY REQUIREMENTS

This section presents information related to sample collection field documentation, the field
documentation management system, sample handling and tracking, and sample custody.

5.1 Sample Collection Documentation
This section describes the documentation and management system to be used as part of
the environmental monitoring program at the Site.

5.1.1 Field Notes
The Sampling and Reporting Contractor will record field data on field worksheets included
with the sampling SOPs included in Appendix C.

Field notes related to field observations and other data not included on the worksheets,
such as the details of any deviation from the field operations plan or SOPs, including who
authorized the deviation, and the collection of quality assurance samples (equipment/field
blanks), will be documented in a field notebook. At a minimum, the sample designation,
sampling time, associated equipment, decontamination water source, and brand/type of
decontamination soap/solvent (if applicable) must be recorded.

In addition, field notes describing unanticipated conditions (e.g., well integrity issue) will
be documented in a field notebook or field forms. Information in other site documentation
(e.g., sampling worksheets) will not be repeated in logbooks except in summary form.

5.1.2 Field Documentation Management System
The Sampling and Reporting Contractor will maintain field documentation in project files.
The Sampling and Reporting Contractor will transfer copies of completed field notes and
worksheets, COC forms, and packing lists to a central file for storage. The CLG is
responsible for maintaining the central file.
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52 Sample Handling and Tracking System
The Sampling and Reporting Contractor will identify each sample by sample labels and a
unique sample identifier. This coding system will uniquely identify a sample and provide a
tracking procedure for sample retrieval. Each primary sample identification number will
be composed of three components:
Sampled Media - Sampling Point Identification
Example: GW-MW-4
Where:
GW - Groundwater
MW-4 - Sampling Point Identification
Sampled media type — other sampled media will be identified using the following system:
S - Sediment
L - Leachate Seep
SW - Surface Water
DW - Drinking Water
The Sampling and Reporting Contractor will write the code for each sample on the sample
label and the COC form. If interval sampling is performed, then the sample designation
must also be reported on the field sampling form.
Quiality control sample designations are discussed in Section 4.2.

5.3 Sample Custody
To maintain a record of sample collection, transfer between personnel, shipment,
laboratory courier service, and receipt by the laboratory, each sample within a given
shipping container that is shipped to the laboratory will be documented using COC
procedures described in Appendix C. Each time the samples are transferred to another
custodian, signatures of the persons relinquishing and receiving the samples, the time,
and date will be completed on the COC Form.
Under this definition, the team member actually performing the sampling is personally
responsible for the care and custody of the collected samples until the samples are
transferred or dispatched properly.
The sampling team leader is responsible for reviewing the COC forms at the end of each
day and ensuring that proper custody procedures were followed during the field work.
Samples and unused sample containers shall remain in the sample collector's view at all
times, unless locked in a vehicle or other secure place in accordance with the SOP.

54 Laboratory Sample Handling
The Laboratory Sample Custodian will receive, unpack, and inspect the samples for the
following:

Temperature;
Broken or leaking bottles;
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Presence of all samples listed on field COC form;
Bottle labels match field COC form; and
Number of coolers received matches number shown on shipping documentation.

The sample custodian will fill out a Shipment Condition Inspection Report or equivalent
laboratory form. If problems or discrepancies are noted, they will be documented on the
Inspection Report and the Sampling and Reporting Contractor will be contacted. The
Laboratory will document discrepancies in the number of samples received or sample
bottle labels on the field COC form. The sample custodian will then sign and date the field
COC form.

After accepting custody of the samples, the sample custodian will log in the samples. Each
sample will be assigned a unigue sequential laboratory number which will be used for
tracking the sample through the laboratory. After log-in, samples will be placed in storage
pending analysis. The COC form, inspection report, and shipping documentation will then
be forwarded to the Analytical Laboratory Project Manager.

The Analytical Laboratory Project Manager or designee will inspect the paperwork and, if
all is in order, will direct the laboratory sections to begin analysis. Laboratory personnel
will comply with all internal laboratory COC procedures. Additional custody procedures
will be performed as described in the analytical laboratory Quality Assurance Program in
Appendix D.

Laboratory Document Control Procedures

The final project file will consist of laboratory data packages (for example, summary and
raw data from the analysis of QC samples and investigative samples, chromatograms,
mass spectra, calibration data, worksheets, sample preparation logs, and/or COC
records), logs, field log-books, pictures and subcontractor reports. The Sampling and
Reporting Contractor will retain documents for a minimum of 10 years beyond the
completion of the activity. The final files will reside with the CLG, or its designee.

SECTION 6.0 | REPORTING

The Sampling and Reporting Contractor, with the approval of the CLG, will submit Annual Reports
and Semi-Annual Reports as Drafts until they are approved. Submittal of all draft documents to
NHDES OneStop must have “DRAFT” in the title.

6.1

6.2

Notification of Exceedance of Ambient Groundwater Quality Standards

In accordance with GMP Standard Condition 11, upon receipt of the analytical data
package, the Sampling and Reporting Contractor will review and validate the data
package in a timely manner, identify any new exceedances of a CL/AGQS at or beyond
the GMZ boundary, and notify the CLG immediately. The CLG is required to notify the
USEPA/NHDES within 30 days of the discovery.

Annual Reports

Once analytical data from annual or semiannual sampling events are collected and
validated, the data will be evaluated to identify spatial and temporal trends and compare
observed data with USEPA established CLs and NHDES established Standards.
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The Sampling and Reporting Contractor, with the approval of the CLG, will submit Annual
Reports to the USEPA Remedial Project Manager and the NHDES Project Manager by
the last day in February (in the year after sampling was completed - per GMP Standard
Condition 7).

The Annual Report submittal will include the following:

A summary of sampling activities;

A copy of the complete laboratory report(s), including the COC forms and data
validation report;

A copy of calibration information including the calibration log(s) which contain the
standards used, lot numbers, expiration dates, calibration checks, etc.;

Copies of field sampling worksheets and other associated field notes not already
recorded on field worksheets;

A table summarizing the results of the monitoring event, including VOCs detected,
metals analyzed and field parameter measurements. A separate table summarizing
the detected contaminants of concern since the start of the remedy (September 29,
1999) at each monitoring point (if available); if the contaminant of concern has not
been detected for the applicable matrix in the last 10 years, then it is acceptable to
provide a table note regarding the status of the contaminant of concern. Both tables
must have: 1) the applicable standards identified and exceedances of standards in
bold font or otherwise highlighted; 2) data qualifiers identified for the affected
samples/analyses and 3) the detected concentration or the laboratory RDL. In
addition, laboratory detection limits that exceed the applicable standards shall be
identified in the table notes;

Time series plots for each monitoring point for contaminants of concern that exceeded
an CLs/AGQS during the sampling event, or for contaminants of concern that have
exceeded the CLsS/AGQS;

Statistical trend analysis for contaminants of concern at monitoring points where
CLs/AGQS were exceeded during the sampling event. [f insufficient data are available
for statistical analysis, then a visual trend analysis will be completed if more than two
data points are available;

Isoconcentration contour figures illustrating the contaminant concentrations for which
CLs/AGQS exceedance that were reported during the sampling event;

A water level and elevation table showing historical data;

A Site Plan showing all sampling monitoring points and overburden groundwater and
bedrock groundwater potentiometric surface contour maps;

A Quality Assurance/Quality Control (QA/QC) Section summarizing data validation
procedures, analytical data where data qualification was warranted, summary of
MS/MSD and duplicate comparison results. QA/QC issues will be listed and corrective
actions will be identified if required. A discussion of any QA/QC issues that affect the
guality, completeness or usability of the data;

The results of the well integrity inspection including any corrective actions taken in the
field, or any corrective action(s) that need to be undertaken;

All information contained in Data Transmittal Reports during the year;

A discussion of temporal trends in contaminants of concern in the context of the
progress of the natural attenuation remedy for the restoration of groundwater, surface
water and sediment quality; and

Recommendations for any remedial actions, for future modifications to the current
monitoring program and/or for implementation of corrective actions to address issues
noted during the sampling events during the calendar year.
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6.3 Semi-Annual Data Transmittal Reports
The Sampling and Reporting Contractor will make sure that an independent validator will
review and validate the analytical data package for semi-annual water supply well
sampling events, identify any exceedances of an CL/AGQS, and notify the CLG
immediately. The CLG is required to notify the USEPA/NHDES immediately of any new
exceedances of drinking water standards.

The Sampling and Reporting Contractor will submit Semi-Annual Data Transmittal Reports
to the USEPA Remedial Project Manager and the NHDES Project Manager within 15 days
after the completion of data validation. The Semi-Annual Data Transmittal Reports will
include the following:

Transmittal cover letter;

A copy of the complete laboratory report(s), including the COC forms and data
validation report;

A copy of the sampling worksheet(s), calibration form(s) and a table summarizing
analytical results; and

A brief summary of data validation procedures, analytical data where data qualification
was warranted and duplicate comparison results. QA/QC issues will be listed and
corrective actions will be identified if required. A discussion of any QA/QC issues that
affect the quality, completeness or usability of the data.

SECTION 7.0 | HEALTH AND SAFETY PROGRAM

The Hazardous Waste Operations and Emergency Response (HAZWOPER) regulations
contained in 29 CFR 1910.120 require that a Health and Safety Program (HASP) be implemented
at the Site to protect individuals and the environment.

A site-specific HASP is included in the POP. The HASP provides details related to worker health
and safety for the environmental monitoring activities conducted at the Site. Sampling and
Reporting Contractor personnel involved in field work on this site will conform and comply with
the HASP. Each individual must regard and conduct him/herself as a member of the safety team
and adhere to the prescribed HASP to ensure his/her own safety, as well as that of fellow field
team members and the general public.

All contractors working at the Site must supply their own Site-specific HASP in accordance with
Occupational Safety and Health Administration (OSHA) regulations.
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Individual

TABLE 2-1
COAKLEY LANDFILL SUPERFUND SITE
PROJECT ORGANIZATION

Title

Organization

Telephone

Gerardo Millan-Ramos

USEPA Remedial Project
Manager

USEPA New England
(Region 1)

Number

(617) 918-1377

Andrew Hoffman

NHDES Project Manager

NHDES

(603) 271-6778

Sharon Perkins

NHDES Quality
Assurance Coordinator

NHDES

(603) 271-6805

Peter Britz

Project Coordinator

The Coakley Landfill Group

(603) 610-7215

Sampling and Reporting

Suzanne Yerina CES, Inc. (207) 795-6009
Manager

Wes Harden Sampling Staff CES, Inc. (207) 404-1657

Michael Deyling Quality Assurance Officer |CES, Inc. (207) 795-6009

Jennifer Laramie

Analytical Laboratory
Project Manager

Eastern Analytical, Inc.

(800) 287-0525

Gloria Switalski

Data Validation

Data Check

(603) 859-8979
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Analytes

TABLE 3-1
COAKLEY LANDFILL SUPERFUND SITE
ANALYTICAL METHODS, SAMPLING CONTAINERS, VOLUMES, PRESERVATIVES AND HOLDING TIMES

Analytical Method

Containers

(Type and Size)

Preservation

Requirements

Maximum Holding
Time

Groundwater Samples

(PFAS)®

(Modified)

. . EPA Method 8260B ) HCL (pH <2)
Volatile Organic Compounds (VOCSs) NHDES VOC Full List 2-40 mL VOA 4°C+2°C 14 days
. EPA Method 8260B SIM
Low Level 1,4-D - ®3) °C 4 2°
ow Level 1, joxane Heated Purge & Trap 2-40 mL VOA None,4°C+2°C 14 days
Per- & Poly-Fluorinated Alkyl Substances EPA Method 537
- o + o
(PEAS)® (Modified) 2-125 ml HDPE None, 4°C +2°C 14 days
Hexivalent Chromium EPA M?T;gASWMG 500 ml HDPE None, 4°C +2°C 24 Hours
Metals (Total, unfiltered)® EPA Method 200.8 1-125 mL HDPE HNO; (pH <2) 180 days
1-125 mL HDPE
, ' ) ) ) ; HN H <2
Metals (Dissolved, filtered) EPA Method 200.8 field filtered Oz (p ) 180 days
Surface Water Samples
EPA Method 8260B HCL (pH <2)
v : - &
OCs NHDES VOC Full List | 2740 ML VOA 4°C+2°C 14 days
. EPA Method 8260B SIM
Low Level 1,4-D - ®3) °C 4 2°
ow Level 1, joxane Heated Purge & Trap 2-40 mL VOA None, 4°Cx2°C 14 days
Per- & Poly-Fluorinated Alkyl Substances
y Y EPA Method 537 2-125 ml HDPE None, 4° C +2° C 14 days

TAL Metals (Dissolved, filtered)®

EPA Method 200.8

1-125 mL HDPE,
field filtered

HNO; (pH <2)

180 days, except 28
days for mercury

H,SO, (pH <2)

(PFAS)®

(Modified)

Ammonia M4 NH3 D 1-125 mL HDPE 2
SM 4500 NH3 5m 4°C 4 2°C 8 days
Leachate
: . EPA Method 8260B HCL (pH <2)
_ @
Volatile Organic Compounds (VOCSs) NHDES VOC Full List 2-40 mL VOA 4°C+2°C 14 days
. EPA Method 8260B SIM
Low Level 1,4-D n - ® °Ct2°
ow Level 1,4-Dioxane Heated Purge & Trap 2-40 mL VOA None, 4°C+2°C 14 days
Per- & Poly-Fluorinated Alkyl Substances
y Y EPA Method 537 2-125 mIHDPE | None, 4°C +2°C 14 days

TAL Metals (Dissolved, filtered)®

EPA Method 200.8

1-125 mL HDPE,
field filtered

HNO; (pH <2)

180 days, except 28
days for mercury

Chemical Oxygen Demand

HACH 8000

H,SO, (pH <2)

(PFAS)®

(Modified)

1-125 mL HDPE R R 28 days
Ammonia SM 4500 NH3 D acr2C
Sediment Sampling
} @) i
Low Level 1,4-Dioxane EPA Method 82608 SIM | 1-20 mL VOA™ with None, 4°C +2°C 14 days
Heated Purge & Trap 5ml of MeOH."
Per- & Poly-Fluorinated Alkyl Substances
4 Y EPAMethod 537 |y 4 o7 amber glass| None, 4° C +2° C 28 days

TAL Metals® and % Solids

EPA Method 6020A

125 mL Clear Glass

None,4°C+2°C

180 days, except 28
days for mercury

Drinking Water Sampling (raw water - non-chlorinated)
: . EPA Method 524.2 HCL (pH <2)
Volatil Y% : - @
olatile Organic Compounds (VOCSs) NHDES VOC Full List 2-40 mL VOA 4°C12°C 14 days
. EPA Method 8260B SIM
Low Level 1,4-D ; ®) ° o
ow Level 1,4-Dioxane Heated Purge & Trap 2-40 mL VOA None, 4°C+2°C 14 days
Per- & Poly-Fluorinated Alkyl Substances EPA Method 537 .
- o + o
(PFAS)® (Modified) 2-125 ml HDPE Trizma, 4° C +2° C 14 days
. EPA Method 8260B SIM
Low Level 1,4-Dioxane - ® °C+2°
’ Heated Purge & Trap 2-40 mL VOA None, 47 C 27 C 14 days
Total Arsenic, Total Manganese EPA Method 200.8 1-125 mL HDPE HNO; (pH <2) 180 days
Field Parameters for Water Quality Sampling
Temperature, Oxidation Reduction Potential YSI 600 XL Multi-
(ORP), Dissolved Oxygen (DO), specific Parameter Water Quality N/A N/A N/A
conductivity, and pH®© Meter
- Hach 2100P or 2100Q
T t .
urbidity Turbidity Meter N/A N/A N/A
NOTES:

1. VOC Trip Blanks will be included in each cooler containing VOC samples. Trip Blanks will be prepared by the laboratory using
designated blank water and preserved according to the applicable method.

2. Per- & Poly-Fluorinated Alkyl Substances include perfluorobutanesulfonic acid (PFBS), perfluoroheptanoic acid (PFHpA),
perfluorohexanesulfonic acid (PFHXS), perfluorooctanoic acid (PFOA), perfluorononanoic acid (PFNA), and perfluorooctanesulfonic acid
(PFOS). Samples must be chilled during shipment andmust not exceed 10° C during the first 48 hours after collection. Sample
temperature must be confirmed to be at or below 10° C when the samples are received at the laboratory.

No oA~

1,4-dioxane (low level) Trip Blanks will be included in each cooler containing 1,4-dioxane samples. Trip Blanks will be prepared by the
Metals include antimony, arsenic, barium, beryllium, calcium, chromium, iron, lead, magnesium, manganese, nickel, potassium, sodium
TAL Metals include aluminum, arsenic, barium, cadmium, calcium, chromium, copper, iron, lead, magnesium, mercury, nickel, potassium,
The field parameters measurements for temperature, ORP, DO, specific conductivity, and pH for surface water and leachate will be
Additional syringeto be filled with sediment to accompany the container for dry weight.




TABLE 3-2

COAKLEY LANDFILL SUPERFUND SITE
SITE ANALYTES, ASSOCIATED REGULATORY STANDARDS AND LAB CRITERIA

GROUNDWATER

Test Methods/Analytes

ROD Interim
Concentration
Levels (ICLs)

NHDES Ambient
Groundwater Quality
Standard (Env-Or

Method Detection
Limits (MDLs)

Lab Reporting
Detection Limits

in ug/L 600) in ug/L (RDLs)
Volatile Organic Compounds NHDES Full List by 8260B in ug/L !
Benzene 5 5 0.069 1
Chlorobenzene 100 100 0.0355 5
(Monochlorobenzene) '
Tetrachloroethene
(PCE, Tetrachloroethylene) 3.5 5 0.056 2
Tetrahydrofuran (THF) 154 154 0.871 10
1,2-Dichloropropane 5 5 0.0558 2
2-Butanone
(MEK, Methyl Ethyl Ketone) 200 4,000 1 10
Trans-1,2-dichloroethene
(trans-DCE) 100 100 0.0526 2
Tertiary butyl alcohol
(TBA, tert-butyl alcohol) 40 5.259 30
Per- & Poly-Fluorinated Alkyl Substances by 537 (modified) in ng/L
Perfluorooctanoic Acid (PFOA) 70 1.11 15
Perfluorooctanesulfonic Acid
(PFOS) 70 1.01 15
Perfluoroheptanoic Acid
(PFHPA) 2.5 15
Perfluorononanoic Acid
(PENA) 2.02 15
Perfluorobutanesulfonic Acid
(PFBS) 2.12 15
Perfluorohexanesulfonic Acid
(PFHXS) 1.13 15
1,4-Dioxane by EPA Method 8260B SIM in ug/L
1,4-dioxane | | 3 | 0.084 0.25
Metals by EPA Method 200.8 in mg/L

Antimony 0.006 0.006 0.0000224 0.0005
Arsenic 0.01 0.01 0.0000699 0.0005
Barium 2 0.0000128 0.0005
Beryllium 0.004 0.004 0.0000255 0.0005
Calcium 0.0059167 0.05
Chromium 0.05 0.1 0.0000689 0.0005
Iron 0.003262 0.05
Lead 0.015 0.015 0.0000056 0.0005
Magnesium 0.0009632 0.05
Manganese 0.3 0.84 0.0000818 0.0005
Nickel 0.1 0.1 0.0000213 0.0005
Potassium 0.0042703 0.05
Sodium 0.0023336 0.1
Vanadium 0.26 0.0001823 0.0005
NOTES:

1. VOCs listis limited to VOC contaminants of concern, as listed in Table 1-1
2. NHDES Ambient Groundwater Quality Standards (AGQSSs) are listed in Env-Or 600 Table 600-1.

3.

The ROD identified two SVOCs (diethyl phthalate and phenol) as Contaminants of Concern. However, in May

1998 and April 1999, groundwater samples were submitted for analysis of SVOCs and no exceedances were
reported; therefore, SVOCs (the requirement to analyze for diethyl phthalate and phenol) were removed from
the long-term monitoring plan. The ROD has not been amended to remove diethyl phthalate and phenol as

contaminants of concern

at the Site.

1of3
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TABLE 3-2

COAKLEY LANDFILL SUPERFUND SITE
SITE ANALYTES, ASSOCIATED REGULATORY STANDARDS AND LAB CRITERIA

SURFACE WATER AND LEACHATE

NHDES Surface Water Standard Lab Reporting
Test Methods/Analytes (EnvWq 1700) in ug/- Met_hqd Detection Detection Limits
Limits (MDLSs) (RDLS)
Acute Chronic
Volatile Organic Compounds NHDES Full List by EPA Method 8260B (in ug/L

Benzene 5,300 0.069 1

Chlorobenzene

(Monochlorobenzene) 250 50 0.0355 2

Tetrachloroethene

(PCE, Tetrachloroethylene) 5,280 840 0.056 2

Tetrahydrofuran (THF) 0.871 10

1,2-Dichloropropane 23,000 5,700 0.0558 2

2-Butanone 1 10

(MEK, Methyl Ethyl Ketone)

Trans-1,2-dichloroethene

(trans-DCE) 11,600 0.0526 2

Tertiary butyl alcohol

(TBA, tert-butyl alcohol) 5.259 30

Per- & Poly-Fluorinated Alkyl Substances by 537 (modified) in ng/L

Perfluorooctanoic Acid (PFOA) 70 1.11 15

Perfluorooctanesulfonic Acid

(PFOS) 70 1.01 15

1,4-Dioxane by EPA Method 8260B SIM in ug/L
1,4-dioxane | | 3 0.084 0.25
TAL Metals by EPA Method 200.8 in mg/L

Aluminum 0.75 0.087 0.00092321 0.05

Antimony 9.0 1.6 0.0000224 0.0005

Arsenic* 0.34 0.15 0.0000699 0.0005

Barium 0.0000128 0.0005

Beryllium 0.13 0.0053 0.0000255 0.0005

Cadmium* 0.00095 0.0008 0.00000703 0.0005

Calcium 0.0059167 0.05

. 0.183 (Cr+3 0.024 (Cr+3

Chromium* oo ((Cr +6)) 0 1(Cr+6)) 0.0000689 0.0005

Cobalt 0.00000977 0.0005

Copper* 0.0036 0.0027 0.00001065 0.0005

Iron 1.0 0.003262 0.05

Lead* 0.014 0.00054 0.0000056 0.0005

Magnesium 0.0009632 0.05

Manganese 0.0000818 0.0005

Mercury* 0.0014 0.00077 0.00000551 0.0001

Nickel* 0.1449 0.016 0.0000213 0.0005

Potassium 0.0042703 0.05

Selenium 0.0005 0.00004651 0.0005

Silver* 0.00032 0.00005307 0.0005

Sodium 0.0023336 0.1

Thallium 1.4 0.040 0.00000382 0.0005

Vanadium 0.0001823 0.0005

Zinc* 0.0362 0.0365 0.00018015 0.005

Chemical Oxygen Demand by HACH 8000 in mg/L
Chemical Oxygen Demand | | | 3.079 | 10
Ammonia by EPA Method 350.3 in mg/L
Ammonia ** | pH Dependent |  pH Dependent | 0.022 | 0.05
NOTES:

1. VOCs listis limited to VOC contaminants of concern, as listed in Table 1-1

--- no standard has been established for the indicated parameter.

NHDES Surface Water Standards are listed in Env Wq 1700, Table 1703.1

There are no ROD ICLs established for surface water.

Analytical services provide by Eastern Analytical, Inc. of Concord, New Hampshire

Acute and chronic standards based on "default” values listed in Env Wq 1700, Table 1703.1. Actual standards
**  The freshwater and saltwater aquatic life criteria for ammonia are pH dependent. Refer to Env-Wq 1703.25

* 01 & W N
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TABLE 3-2
COAKLEY LANDFILL SUPERFUND SITE
SITE ANALYTES, ASSOCIATED REGULATORY STANDARDS AND LAB CRITERIA

SEDIMENT

: . Lab Reportin
Test Methods/Analytes SQUIRT TEC/ Method Detection Detectioi Limgs
(Dry Weight) Limits (MDLSs) (RDLs)
Per- & Poly-Fluorinated Alkyl Substances by 537 (modified) in mg/kg.
Perfluorooctanoic Acid (PFOA) 0.00112 0.0025
Perfluorooctanesulfonic Acid
(PFOS) 0.00132 0.0025
Perfluoroheptanoic Acid
(PFHDA) 0.00109 0.0025
Perfluorononanoic Acid
(PFNA) 0.00135 0.0025
Perfluorobutanesulfonic Acid
(PFBS) 0.00122 0.0025
Perfluorohexanesulfonic Acid
(PFHxS) 0.00129 0.0025
1,4-Dioxane by EPA Method 8260B SIM in mg/kg
1,4-dioxane | | | 0.013 | 0.1
TAL Metals by EPA Method 6020 in mg/kg
Aluminum 1.08 100
Antimony 0.078 0.5
Arsenic 9.79 0.046 0.5
Barium 0.025 0.5
Beryllium 0.013 0.5
Cadmium 0.99 0.009 0.5
Calcium 14.137 50
Chromium 434 0.028 0.5 (Total Only)
Cobalt 0.007 0.5
Copper 31.6 0.014 0.5
Iron 2.62 100
Lead 35.8 0.016 0.5
Magnesium 0.6 100
Manganese 0.215 0.5
Mercury (inorganic) 0.18 0.012 0.1
Nickel 22.7 0.017 0.5
Potassium 5.427 100
Selenium 0.093 0.5
Silver 0.084 0.5
Sodium 2.228 100
Thallium 0.006 0.5
Vanadium 0.246 5
Zinc 121 0.8 5
NOTES:
1. ---no standard has been established for the indicated parameter.

2. There are no ROD ICLs established for sediment.

3. Sediment laboratory analytical data will be compared with historical analytical data relative to long-term
trends in sediment quality in addition to published, peer-reviewed screening level contaminant lists included
in the NHDES Draft Evaluation of Sediment Quality Guidance Document, dated April 2005, that includes the
National Oceanic and Atmospheric Administration Screening Quick Reference Tables (NOAA SQUIRT
Tables). Current SQUIRT Tables are located on the NOAA website:

http://archive.orr.noaa.gov/book shelf/122 NEW-SQUuIRTSs.pdf
TEC is Threshold Effect Concentration, which is consensus-based and incorporates the Ontario Ministry
of the Environment lowest-observed effect levels (LELS).

4. Analytical services provide by Eastern Analytical, Inc. of Concord, New Hampshire
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Well ID

Date
Constructed

Monitored Zone - Unit

Well
Diameter
(inches)

TABLE 3-3
COAKLEY LANDFILL SUPERFUND SITE
MONITORING WELL CONSTRUCTION, DEPTH OF TUBING INTAKES AND HISTORIC LOW WATER LEVELS

Source

Information
(See Source

Notes)

Measuring
Point (Top of
PVC or Top
of Casing)

Measuring

Point

Elevation
(ft NGVD)

Stickup (Feet
Above
Existing
Grade)

bgs from
Boring Logs)

Adjusted Well
Well Depth (ft Depths Based on
Well Depth and Depth from 2015 Length
Stickup (ft from
Measuring Point) Measuring Point)

September 2015
Measured Well

(in ft from

Screen

(in feet)

Upper

Screened Interval
From Boring Logs
(ft bgs)

Lower

Screened Interval
(ft from Measuring  Maximum Depth Tubing Intake

Point)

Upper

Lower

Historic

to Water Level (ft
from Measuring
Point)

Depth of

(in ft from
Measuring

Point)

Operating Unit 1 Wells
BP-4 5/17/1993 | Bedrock - Open Borehole 6 RDBA Top of Casing 111.70 2.78 99 101.78 101.79 65.4 33.6 99.0 36.4 101.8 15.98 51.8
MW-2 6/10/1985 Bedrock - Shallow 1 Golder Top of PVC 94.54 1.74 20 21.74 21.75 10 10 20 11.7 21.7 7.69 DTW Only
MW-4 6/14/1985 Overburden - Till 2 Golder Top of PVC 129.12 2.12 38 40.12 39.22 10 28 38 30.1 40.1 32.95 NA
MW-5D 6/22/1993 Bedrock - Deeper 2 Note #1 Top of PVC 99.72 2.14 163.5 165.64 161.72 20 139 159 141.3 161.3 11.7 146.3
MW-5S 8/9/1993 Bedrock - Shallow 2 Note #1 Top of PVC 101.96 2.66 78 80.66 83.47 30 48 78 53.0 83.0 13.42 58.0
MW-6 6/19/1985 | Bedrock - Open Borehole 6 Golder Top of Casing 101.15 2.15 184 186.15 170.9 159 25 184 27.2 186.2 12.14 152.2
MW-8 4/25/1996 Bedrock - Shallow 2 Note #1 Top of PVC 85.02 2.59 65 67.59 67.58 20 44 64 47.5 67.5 9.36 57.0
MW-9 4/15/1996 Overburden - Outwash 2 RDBA Top of PVC 82.60 3.00 10 13.00 12.46 5 5 10 8.0 13.0 9.34 10.5
MW-10 4/15/1996 Overburden - Outwash 2 Note #5 Top of PVC 80.60 2.67 10 12.67 12.07 5 5 10 7.7 12.7 6.61 10.2
MW-11 4/26/1996 Bedrock - Shallow 2 RDBA Top of PVC 92.70 1.80 52 53.80 54.7 20 32 52 33.8 53.8 12.85 39.9
OP-2 5/7/1993 Overburden - Outwash 1.25 Note #1 Top of PVC 100.00 2.00 12 14.00 16.86 5 7 12 11.2 16.2 22.58 13.7
OP-5 6/11/1993 Overburden - Outwash 1.25 Golder Top of PVC 112.68 2.84 23 25.84 25.74 10 13 23 15.8 25.8 16.64 20.8
Operating Unit 2 Wells
AE-1A 3/26/1999 Overburden - Till 2 RDBA Top of PVC 127.00 2.00 65 67.00 66.14 10 54 64 56.0 66.0 31.11 NA
AE-1B 3/25/1999 Bedrock - Shallow 2 RDBA Top of PVC 126.80 1.80 85.5 87.30 87.68 10 75 85 76.8 86.8 30.93 NA
AE-2A*** 7/27/1999 Overburden - Till 2 RDBA*** Top of PVC 79.60 2.63 20 22.63 22.57 10 10 20 12.6 22.6 6.42 17.0
AE-2B*** 7/27/1999 Bedrock - Shallow 2 RDBA*** Top of PVC 79.50 2.46 50 52.46 52.83 10 40 50 42.5 52.5 5.9 47.5
AE-3A* 3/24/1999 Overburden - Till 2 RDBA Top of PVC 86.10 2.20 17.8 20.00 20.07 10* ?2?* 17.8* ?2?* 20* 9.8 15.0
AE-3B 3/23/1999 Bedrock - Shallow 2 RDBA Top of PVC 87.30 3.40 40 43.40 43.1 12 28 40 314 43.4 10.44 41.0
AE-4A 9/15/2003 Overburden - Outwash 2 Note #3 Top of PVC 77.20 2.25 15 17.25 16.55 10 5 15 7.3 17.3 6.45 12.3
AE-4B 9/16/2003 Bedrock - Shallow 2 Note #3 Top of PVC 77.50 2.70 44 46.70 46.12 10 34 44 36.7 46.7 6.99 41.7
FPC-2A 4/3/1992 Overburden - Outwash 2 Golder Top of PVC 78.40 2.80 16 18.80 18.82 10 6 16 8.8 18.8 2.99 DTW Only
FPC-2B 4/3/1992 Bedrock - Shallow 2 Golder Top of PVC 77.98 2.58 37.8 40.38 40.31 15 22.5 37.5 25.1 40.1 3.04 DTW Only
FPC-3A 5/4/1992 Overburden - Till 2 Golder Top of PVC 73.17 2.60 73 75.60 NA 10 62 72 64.6 74.6 2.26 70.6
FPC-3B 4/27/1992 Bedrock - Shallow 15 Golder Top of PVC 72.22 1.65 95.5 97.15 NA 15 80.5 95.5 82.2 97.2 1.8 89.6
FPC-3C 5/5/1992 Overburden - Outwash 2 Golder Top of PVC 72.36 2.38 28.5 30.88 NA 10 18.5 28.5 20.9 30.9 1.33 25.9
FPC-4B 6/3/1992 Bedrock - Shallow 2 Golder Top of PVC 75.83 2.33 33.5 35.83 35.44 15 18 33 20.3 35.3 7.62 33.3
FPC-5B 5/14/1992 Bedrock - Shallow 2 Golder Top of PVC 74.90 2.81 110.3 113.11 133.42 15 95 110 97.8 112.8 1.95 106.6
FPC-6A 8/1/2003 Overburden - Till 15 Note #2 Top of Casing 79.20 5.54 4.5 10.04 10.37 1 3.5 4.5 9.0 10.0 8.43 9.5
FPC-6B 3/24/1992 Bedrock - Shallow 2 Golder Top of PVC 77.10 2.49 28.5 30.99 30.22 15 13 28 15.5 30.5 8.73 18.2
FPC-7A 5/11/1992 Overburden - Till 2 Golder Top of PVC 82.08 2.08 22 24.08 24.02 5 16.7 21.7 18.8 23.8 2.05 21.3
FPC-7B 5/8/1992 Bedrock - Shallow 2 Golder Top of PVC 82.33 2.43 45 47.43 46.95 15 29.8 44.8 32.2 47.2 2.9 39.9
FPC-8A 4/9/1992 Overburden - Till 2 Golder Top of PVC 73.80 2.10 33 35.10 33.92 10 23 33 25.1 35.1 3.17 30.1
FPC-8B 4/8/1992 Bedrock - Shallow 2 Golder Top of PVC 73.60 2.24 55.7 57.94 57.65 15 40 55 42.2 57.2 3.02 55.5
FPC-9A 5/28/1992 Overburden - Till 2 Golder Top of PVC 117.57 2.37 68 70.37 68.43 10 58 68 60.4 70.4 22.09 65.4
FPC-9B 5/26/1992 Bedrock - Shallow 2 Golder Top of PVC 117.87 2.47 87 89.47 89.45 15 72 87 74.5 89.5 22.73 DTW Only
FPC-9C 5/27/1992 Overburden - Outwash 2 Golder Top of PVC 117.75 2.35 25 27.35 27.72 10 15 25 17.4 27.4 21.67 DTW Only
FPC-11A 6/23/1992 Overburden - Till 2 Golder Top of PVC 117.95 -0.41 52 51.59 50.4 5 47 52 46.6 51.6 22.14 49.1
FPC-11B 6/19/1992 Bedrock - Shallow 2 Golder Top of PVC 117.90 -0.55 73 72.45 71.3 15 58 73 57.5 72.5 22.36 TBD
FPC-11C 6/24/1992 Overburden - Outwash 2 Note #4 Top of PVC 118.10 -0.29 33 32.71 31.8 15 18 33 17.7 32.7 21.46 DTW Only
GZ-105 5/7/1987 Bedrock - Shallow 15 Note #6 Top of PVC 73.60 2.76 51 53.76 52.07 15 35 50 37.8 52.8 4.32 39.0
GZ-109 4/8/1987 Bedrock - Open Borehole 6 GZA Top of Casing 252 149 103 252
GZ-117 2/3/1987 Overburden - Till 2 GZA Top of PVC 118.10 40.5 10 30 40
GZ-123 2/25/1987 Overburden - Outwash 2 Golder Top of PVC 87.49 1.39 16.5 17.89 17.35 5 115 16.5 12.9 17.9 10.58 DTW Only
GZ-125 4/13/1987 | Bedrock - Open Borehole 6 Golder Top of Casing 88.77 2.27 200 202.27 201.3 143 57 200 59.3 202.3 8.7 DTW Only
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GENERAL TABLE NOTES

1.
2.
3.

RIS

*kk

ft bgs = feet below ground surface

ft NGVD = feet National Geodetic Vertical Datum

Monitored Zone - Unit column identifies the hydrogeological unit within the screened/open interval. The hydrogeology of the site is comprised of four principle geological units include including bedrock, glacial till, marine sediments consisting of predominately of silt and
clay and sandy outwash. Bedrock well screened intervals vary as follows: "Bedrock - Open Borehole" wells are standard 6-inch diameter wells with steel casing set in bedrock and open boreholes (no PVC screen in wells - typical water supply well construction).
"Bedrock - Shallow" indicates the screen interval is the upper most section of bedrock. "Bedrock - Deeper" is used to differentiate a screened interval that is below the uppermost section of bedrock (i.e.; MW-5S versus MW-5D).

Maximum depth to water level from monitoring point based on data taken between August 2003 and August 2013, from 2013 Annual Report (Summit Env. Consultants). Water levels were not taken in every well at every event.

Well depths relative to measuring point measured in August 2012 and listed in 2012 Annual Report (Provan and Lorber)

NA= Not applicable

AE-3A well screen interval not specifically listed on boring log (well construction log for AE-3A is the same as AE-3B). Assume 10 foot screen was installed to bottom of borehole (0.3 feet below top of bedrock).

AE-2A/2B stickups are based on field measurements in August 2014. Source (RDBA) measuring point (PVC) elevations appear accurate, however, existing grade elevation were not accurate. Field measurements of stickup added to total depth from boring log are
consistent with total depth from top of PVC casing measured in August 2012.

DEPTH OF TUBING INTAKE NOTES:

1.
2.

3.
4.

TBD - depth of tubing intake for FPC-11B to be based on interval sampling results for 2014. Tubing intake depth used for subsequent sampling events to proposed in 2014 Annual Report and approved by NHDES/EPA prior the next sampling event.

Depth of tubing intake at wells BP-4 and MW-6 is based upon discrete interval sampling results reported in 2010 Annual Report; tubing intake depth used for low flow sampling at these wells beginnning in August 2013 are consistent with tubing intakes depths used in for
discrete interval sample collection in the 2011 and 2012 long-term monitoring events. Tubing intake depths for MW-5D, MW-5S, MW-8, MW-11, AE-3B, FPC-4B, FPC-5B, FPC-6B, FPC-7B, FPC-8B, and GZ-105 established based on interval sampling results for August
2013 reported in the 2013 Annual Report.

DTW Only = Well not sampled, depth to water level monitored during annual monitoring events
NA = MW-4, AE-1A and AE-1B are sampled with a bailer. Depth of tubing intake is not applicable.

SOURCE NOTES:

GOLDER Table 31 in "Phase 1 Pre-Investigation Design Report" prepared by Golder Associates, Inc. (Jan. 1994).

RDBA

1.

"As Built Plat of the Coakley Landfill* prepared by Richard D. Bartlett and Associates, Inc. (September 1998).

MW-5S, MW-5D, MW-8 and OP-2: Summit determined that Reference Point Elevations for MW-5S, MW-5D, MW-8 and OP-2 were incorrect for data collected since 1999. Correct measuring point elevations were identified on an as built survey plan prepared by
Richard D. Bartlett and Associates, Inc. dated September 1998. Surveyed "top of cap” elevations for MW-5S, MW-5D and MW-8 were adjusted to top of PVC using field measurements (significant settling is not likely at these wells as they are 2-inch diameter wells
install in 6 inch diameter boreholes through 6-inch diameter metal casings. A PVC casing elevation was listed for OP-2. Screened interval and depth of tubing intakes updated based on revised survey elevations and boring log information. Stickups based on
measurements on 2-27-2014 presented in August 2013 report (Summit Environmental Consultants).

FPC-6A: A replacement well (point) for FPC-6A was installed in August 2003, due to insufficient water for sampling for extended periods of time. However, the reference point elevation was not updated at that time. Therefore, groundwater elevations presented in
previous monitoring reports for FPC-6A since August 2003 were incorrect. Summit surveyed the FPC-6A reference point elevation in December 2013 relative to the FPC-6B reference point elevation and determined that the measure point elevation for FPC-6A is 79.20
feet (not 77.00 feet, as identified in previous reports). The FPC-6A screened interval was updated based on well depth (9.97 feet), stickup (5.54 feet), and an assumed 1 foot screen interval (well construction log not available).

AE-4A/AE-4B: measuring point elevation based on elevations listed in 2004 Annual Report (Aries Engineering, Inc.) and stick up is based on field measurement in August 2013 (Summit Environmental Consultants).

FPC-11C: Well casing was modified during road box repairs on 1/10/2014 (Summit Environmental Consultants). Top of PVC casing was resurveyed relative to FPC-11A/B measuring points on 2/27/2014. Original measuring point elevation was 118.04 feet. New
measuring point elevation is 118.10.

MW-10: Measuring Point elevation based on "As Built Plat of the Coakley Landfill" prepared by Richard D. Bartlett and Associates, Inc. (September 1998). Stickup based on field measurement in August 2013 (Summit Environmental Consultants).
GZ-105: Measuring Point elevation based on data in 1999 Annual Report. However, it is noted that the Golder (as noted above) lists the measuring point elevation as 68.56 and existing grade as 65.80.
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TABLE 3-4
COAKLEY LANDFILL SUPERFUND SITE
GROUNDWATER ELEVATION MONITORING NETWORK AND SCHEDULE

Measuring Point Measuring Point
(Top of PVC or Elevation (ft
Top of Casing) NGVD)

Well Diameter
(inches)

Monitoring

Site ID Monitored Zone - Unit
Frequency

Operating Unit 1 Wells
BP-4 Bedrock - Open Borehole 6 Top of Casing 111.7 Semi-Annual
MW-2 Bedrock - Shallow 1 Top of PVC 94.54 Semi-Annual
MW-4 Overburden - Till 2 Top of PVC 129.12 Semi-Annual
MW-5D Bedrock - Deeper 2 Top of PVC 99.72 Semi-Annual
MW-5S Bedrock - Shallow 2 Top of PVC 101.96 Semi-Annual
MW-6 Bedrock - Open Borehole 6 Top of Casing 101.15 Semi-Annual
MW-8 Bedrock - Shallow 2 Top of PVC 85.02 Semi-Annual
MW-9 Overburden - Outwash 2 Top of PVC 82.6 Semi-Annual
MW-10 Overburden - Outwash 2 Top of PVC 80.6 Semi-Annual
MW-11 Bedrock - Shallow 2 Top of PVC 92.7 Semi-Annual
OP-2 Overburden - Outwash 1.25 Top of PVC 100 Semi-Annual
OP-5 Overburden - Outwash 1.25 Top of PVC 112.68 Semi-Annual

Operating Unit 2 Wells
AE-1A Overburden - Till 2 Top of PVC 127 Semi-Annual
AE-1B Bedrock - Shallow 2 Top of PVC 126.8 Semi-Annual
AE-2A Overburden - Till 2 Top of PVC 79.6 Semi-Annual
AE-2B Bedrock - Shallow 2 Top of PVC 79.5 Semi-Annual
AE-3A Overburden - Till 2 Top of PVC 86.1 Semi-Annual
AE-3B Bedrock - Shallow 2 Top of PVC 87.3 Semi-Annual
AE-4A Overburden - Outwash 2 Top of PVC 77.2 Semi-Annual
AE-4B Bedrock - Shallow 2 Top of PVC 77.5 Semi-Annual
FPC-2A Overburden - Outwash 2 Top of PVC 78.4 Semi-Annual
FPC-2B Bedrock - Shallow 2 Top of PVC 77.98 Semi-Annual
FPC-3A Overburden - Till 2 Top of PVC 73.17 Semi-Annual
FPC-3B Bedrock - Shallow 15 Top of PVC 72.22 Semi-Annual
FPC-3C Overburden - Outwash 2 Top of PVC 72.36 Semi-Annual
FPC-4B Bedrock - Shallow 2 Top of PVC 75.83 Semi-Annual
FPC-5B Bedrock - Shallow 2 Top of PVC 74.9 Semi-Annual
FPC-6A Overburden - Till 1.5 Top of Casing 79.2 Semi-Annual
FPC-6B Bedrock - Shallow 2 Top of PVC 77.1 Semi-Annual
FPC-7A Overburden - Till 2 Top of PVC 82.08 Semi-Annual
FPC-7B Bedrock - Shallow 2 Top of PVC 82.33 Semi-Annual
FPC-8A Overburden - Till 2 Top of PVC 73.8 Semi-Annual
FPC-8B Bedrock - Shallow 2 Top of PVC 73.6 Semi-Annual
FPC-9A Overburden - Till 2 Top of PVC 117.57 Semi-Annual
FPC-9B Bedrock - Shallow 2 Top of PVC 117.87 Semi-Annual
FPC-9C Overburden - Outwash 2 Top of PVC 117.75 Semi-Annual
FPC-11A Overburden - Till 2 Top of PVC 117.95 Semi-Annual
FPC-11B Bedrock - Shallow 2 Top of PVC 117.9 Semi-Annual
FPC-11C Overburden - Outwash 2 Top of PVC 118.1 Semi-Annual
GZ-105 Bedrock - Shallow 1.5 Top of PVC 73.6 Semi-Annual
GZ-109 Bedrock - Open Borehole 6 Top of Casing 252 Semi-Annual
GZ-117 Overburden - Till 2 Top of PVC 40.5 Semi-Annual
GZ-123 Overburden - Outwash 2 Top of PVC 87.49 Semi-Annual
GZ-125 Bedrock - Open Borehole 6 Top of Casing 88.77 Semi-Annual

Notes

1. ft NGVD = feet National Geodetic Vertical Datum

2. Monitored Zone - Unit column identifies the hydrogeological unit within the screened/open interval. The
hydrogeology of the site is comprised of four principle geological units include including bedrock, glacial till,
marine sediments consisting of predominately of silt and clay and sandy outwash. Bedrock well screened
intervals vary as follows: "Bedrock - Open Borehole" wells are standard 6-inch diameter wells with steel casing
set in bedrock and open boreholes (no PVC screen in wells - typical water supply well construction). "Bedrock -
Shallow" indicates the screen interval is the upper most section of bedrock. "Bedrock - Deeper" is used to
differentiate a screened interval that is below the uppermost section of bedrock (i.e.; MW-5S versus MW-5D).

3.  Wells will be sampled semi-annually in the Spring and Fall of 2017 and 2018.




Sampling Point

TABLE 3-5
COAKLEY LANDFILL SUPERFUND SITE
OU-1 MONITORING WELL NETWORK

ANALYTICAL PARAMETERS, SAMPLING METHODS AND SCHEDULE

BP-4

MW-4

MW-5S MW-5D

MW-6

MW-8

MW-9

MW-10 MW-11

OP-2

OP-5

Field Parameters

Static Water Level SA SA SA SA SA SA SA SA SA SA SA
Turbidity SA - SA SA SA SA SA SA SA SA SA
Specific Conductance SA - SA SA SA SA SA SA SA SA SA
Temperature SA - SA SA SA SA SA SA SA SA SA
pH SA - SA SA SA SA SA SA SA SA SA
Oxidation Reduction Potential SA - SA SA SA SA SA SA SA SA SA
Dissolved Oxygen SA - SA SA SA SA SA SA SA SA SA
Metals (List provided in Note #3)
Total - unfiltered (See Note #4) SA - SA SA SA SA - - SA - -
Dissolved - filtered (0.45-micron filter) - SA - - - - SA SA - SA SA
Hexivalent Chromium SA SA SA SA SA SA SA SA SA SA SA
Volatile Organic Compounds
NHDES Full List (EPA Method 8260B) - - SA SA SA SA - - SA - -
1,4-dioxane (EPA Method 8260B SIM) SA SA SA SA SA SA SA SA SA SA SA
Per- & Poly-Fluorinated Alkyl Substances (List provided in Note #5)
PFAS (EPA Method 537 Modified) | sA | sA SA | SA SA SA SA SA SA SA SA
Sampling Methodology
Low Flow with Peristaltic Pump (SOP-4) SA - SA SA SA SA SA SA SA SA SA
Bailer (Disposable) - (SOP-3) - SA - - - - - - - - -

Notes:

1. SA = Semi-Annual Events - Spring and Fall 2017 and 2018 as requested by the EPA in the Fourth Five Year Report (2016).

2. - =Not Applicable / Not Analyzed

3. Metals include antimony, arsenic, barium, beryllium, calcium, chromium, iron, lead, magnesium, manganese, nickel, potassium, sodium and vanadium. Samples

collected for dissolved metal analysis are field filter (0.45-micron filter) and acidified in the field after filtration. Analyzed via EPA Method 200.8. Hexivalent Chrmium
samples analyzed via EPA Method SW846 7196A.
4. Metals sample for bedrock groundwater to be not field filtered unless turbidity is >100 NTU at the time of field parameter stabilization. If turbidity is >100 NTU then the
sample will field filtered and acidified after filtration in the field.

5. Per- and Poly-Fluorinated Alkyl Substances include perfluorobutanesulfonic acid (PFBS), perfluoroheptanoic acid (PFHpA), perfluorohexanesulfonic acid (PFHxS),

perfluorooctanoic acid (PFOA), perfluorononanoic acid (PFNA), and perfluorooctanesulfonic acid (PFOS).




TABLE 3-6
COAKLEY LANDFILL SUPERFUND SITE
OU-2 MONITORING WELL NETWORK
ANALYTICAL PARAMETERS, SAMPLING METHODS AND SCHEDULE

Sampling Point

(0 d
<
L
)
a
o

FPC-11A
FPC-11B

Field Parameters

Static Water Level SA [ SA| SA| SA| SA| SA| SA| SA| SA[SA[SA[SA|[ SA| SA| SA| SA| SA| SA| SA| SA[ SA[ SA[ SA| SA| SA | SA | SA
Turbidity - - SA[SA[SA| SA| SA| SA| SA| SA| SA| SA[SA[SA| SA| SA| SA| SA| SA| SA| SA| SA[ SA| SA| SA | SA | SA
Specific Conductance - - SA | SA[SA| SA[SA| SA[SA| SA[ SA | SA[ SA| SA[ SA| SA[ SA | SA[ SA| SA| SA | SA| SA | SA| SA | SA [ SA
Temperature - - SA | SA[SA| SA| SA| SA| SA| SA| SA| SA| SA[ SA[SA| SA| SA| SA| SA| SA| SA| SA| SA| SA[ SA [ SA | SA
pH - - SA[SA[SA| SA| SA| SA| SA| SA| SA| SA| SA[SA[SA| SA| SA| SA| SA| SA| SA| SA| SA| SA[ SA [ SA | SA
Oxidation Reduction Potential - - SA[SA[SA| SA| SA| SA| SA| SA| SA| SA[SA[SA| SA| SA| SA| SA| SA| SA| SA| SA[ SA| SA| SA | SA | SA
Dissolved Oxygen - - SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA | SA | SA

Metals (List provided in Note #3)

Total - unfiltered (See Note #4) - SA - SA - SA - SA| SA| SA| SA| SA - SA - SA - SA - SA - SA - SA [ SA| SA | SA
Dissolved - filtered (0.45-micron filter) SA - SA - SA - SA - - - - - SA - SA - SA - SA - SA - SA - - - -
Hexivalent Chromium SA | SA| SA| SA| SA| SA| SA| SA| SA| SA|[ SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA | SA

Volatile Organic Compounds

NHDES Full List (EPA Method 8260B) - - SA | SA[SA| SA| SA| SA| SA| SA | SA | SA - - SA [ SA - - SA | SA - SA - - SA [ SA [ SA
1,4-dioxane (EPA Method 8260B SIM) SA| SA| SA| SA[SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA| SA | SA

Per- & Poly-Fluorinated Alkyl Substancess (List provided in Note #7).
PFAS (EPA Method 537 Modified) | SA[SA| SA|SA|SA|SA|[SA| SA| SA|SA|[SA| SA| SA|SA| SA|SA| SA|SA|SA|[SA| SA| SA|SA|SA| SA| SA| sA

Sampling Methodology

Low Flow with Peristaltic Pump (SOP-4) - - SA| SA[SA| SA| SA| SA| SA| SA| SA| SA| SA[ SA| SA| SA| SA| SA| SA| SA| SA| SA[ SA| SA| SA| SA | SA
Bailer (Disposable) - (SOP-3) SA | SA - - - - - - - - - - - - - - - - - - - - - - - - -
Notes:

1. SA = Semi-Annual Events - Spring and FAIl 2017 and 2018 as requested by the EPA in the Fourth Five Year Report (2016).

2. - = Not Applicable / Not Analyzed

3. Metals include antimony, arsenic, barium, beryllium, calcium, chromium, iron, lead, magnesium, manganese, nickel, potassium, sodium and vanadium. Samples collected for dissolved metal analysis are field filter
(0.45-micron filter) and acidified in the field after filtration. Analyzed via EPA Method 200.8. Hexivalent Chromium samples analyzed via EPA Method SW846 7196A.

4. Metals sample for bedrock groundwater to be not field filtered unless turbidity is >100 NTU at the time of field parameter stabilization. If turbidity is >100 NTU then the sample will field filtered and acidified after
filtration in the field.

5. Peristaltic Interval Sampling to be conducted at FPC-11B in Fall 2014 to determine the depth of the tubing intake to be used for subsequent sampling events (screen interval is greater than 10 feet long). Interval
sampling in Fall 2014 to be conducted in accordance with the analytical parameters and depth of tubing intakes listed in Table 3-8. No field parameters, other than static water level, are collected with interval
sampling.

6. Note that additional wells in the GMZ expansion area will be installed and sampled after the routine Fall 2014 sampling activities; A Field Services Plan will be provided under separate cover to govern new well
installation activities.

7. Per- & Poly-Fluorinated Alkyl Substances include perfluorobutanesulfonic acid (PFBS), perfluoroheptanoic acid (PFHpA), perfluorohexanesulfonic acid (PFHxS), perfluorooctanoic acid (PFOA), perfluorononanoic
acid (PFNA), and perfluorooctanesulfonic acid (PFOS).



TABLE 3-7
COAKLEY LANDFILL SUPERFUND SITE
WATER SUPPLY WELL NETWORK, ANALYTICAL PARAMETER, AND SCHEDULE

Sampling Point R-5 346BHR 339BHR 415BHR 340BHR 463BHR 4ROD 10ROD 25FW 67RCD SBFL 9BFL 15BFL 4SMW 9SMW 10SMW  16SMW  19SMW  21SMW 27 BR 7 WKD 8WKD 178A LR

Field Parameters

Turbidity SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA
Specific Conductance SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA
Temperature SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA
pH SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA
Oxidation Reduction Potential SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA
Dissolved Oxygen SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA
Metals (unfiltered, total) - EPA Method 200.8
Total Arsenic SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA
Total Manganese SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA
Volatile Organic Compounds
NHDES Full List (EPA Method 524.2) SA SA SA SA SA - - - - - - - - - - - - - - - - - - -
1,4-dioxane (EPA Method 8260B SIM) SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA
Per- & Poly-Fluorinated Alkyl SUbstances (List provided in Note #4).
PFAS (EPA Method 537 Modified) | sA | sA | sA | sA | sA | saA | sA [ sA | sA [ sA | sA | sA | sA | sA | sA | sA | sA | sA | sA | sA SA | SA | SA | SsA
Notes:

1. A= Annual (Fall Event) - August each year

2.  SA = Semi-Annual Events - Spring and Fall for 2017 and 2018

3. - = Not Applicable / Not Analyzed

4. Per- & Poly-Fluorinated Alkyl Substances include perfluorobutanesulfonic acid (PFBS), perfluoroheptanoic acid (PFHpA), perfluorohexanesulfonic acid (PFHxS), perfluorooctanoic acid (PFOA), perfluorononanoic acid (PFNA), and perfluorooctanesulfonic acid (PFOS).

Water Supply Well Sampling Point Descriptions:

R-3 serves a residence at 368 Breakfast Hill Road. Sample is collected from the exterior spigot behind bushes on east side (driveway) side of home.

R-5 serves a residence at 399 Breakfast Hill Road. The residence is condemned (as of February 2013) and the water system is out of service. R-5 was last sampled in 2009. Well will be sampled if possible.
346BHR serves a residence at 346 Breakfast Hill Road. The sample is collected from the spigot on the pressure tank in the building basement.

339BHR is a public well serving the Breakfast Hill Golf Club clubhouse located at 339 Breakfast Hill Road. The sample is collected from the sqgigot on the pressure tank in the maintenance garage.
415BHR serves a residence at 415 Breakfast Hill Road. Sample is collected from the exterior spigot located on the east side (driveway) side of home.

340 BHR serves a residence at 340 Breakfast Hill Road. Sample is collected from an exterior spigot on the west side of the building.

463BHR serves a multi-family residence at 463 Breakfast Hill Road. Sample is collected from the spigot prior to the pressure tank in the building basement.
4ROD serves a residence at 4 Red Oak Drive. Sample is collected from the spigot on the pressure tank in the building basement.

9. 10ROD serves a residence at 10 Red Oak Drive. Sample is colelcted from the spigot on the preseure tank in the building basement.

10. 25FW serves a residence at 25 Falls Way. Sample is collected from the spigot on the pressure tank in the building basement.

11. 67RCD serves a residence at 67 Ridgecrest Drive. Sample is collected from an exterior spigot at the south corner of the building.

12. 5BFL serves a residential duplex at 3 and 5 Berry Farm Lane. Sample is collected from the spigot on the pressure tank in the the basement of 5 Berry Farm Lane.
13. 9BFL serves a residential duplex at 9 and 11 Berry Farm Lane. Sample is collected from an exterior spigot on the west side of 9 Berry Farm Lane.

14. 15BFL serves a residential duplex at 15 and 17 Berry Farm Lane. Sample is colleceted from an exterior spigot on the east side of 15 Berry Farm Lane.

15. 4SMW serves a residence at 4 Stone Meadow Way. Sample is collected from the spigot connected to the irrigation system on the east side of the building.

16. 9SMW serves a residence at 9 Stone Meadow Way. Sample is collected from the spigot on the pressure tank in the building basement.

17. 10SMW serves a residence at 10 Stone Meadow Way. Sample is collected from the spigot on the pressure tank in the building basement.

18. 16SMW serves a residence at 16 Stone Meadow Way. Sample is collected from the spigot on the pressure tank in the building basement.

19. 19SMW serves a residence at 19 Stone Meadow Way. Sample is collected from the spigot on the pressure tank in the building basement.

20. 21SMW serves a residence at 21 Stone Meadow Way. Sample is collected from the spigot on the pressure tank in the building basement.

21. 25SMW serves a residence at 25 Stone Meadow Way. Sample is collected from the spigot on the pressure tank in the building basement.

N~ WNPE

Confirmation of no treatment connected to exterior spigots is required prior to sampling.



TABLE 3-8
COAKLEY LANDFILL SUPERFUND SITE
SURFACE WATER AND LEACHATE MONITORING NETWORK
ANALYTICAL PARAMETERS AND SCHEDULE

Surface Water Leachate Seep

Sampling Point SW-5 SW-103  SW-110 SW-111 SW-LR SW-BB1 SW-BB2 L-1

Field Parameters

Turbidity SA SA SA SA SA SA SA SA SA
Specific Conductance SA SA SA SA SA SA SA SA SA
Temperature SA SA SA SA SA SA SA SA SA
pH SA SA SA SA SA SA SA SA SA
Oxidation Reduction Potential SA SA SA SA SA SA SA SA SA
Dissolved Oxygen SA SA SA SA SA SA SA SA SA

Inorganic Parameters

Chemical Oxygen Demand - - - - - - - - SA
Ammonia SA SA SA SA SA SA SA SA SA

TAL Metals (List provided in Note #3)
Dissolved - filtered (0.45-micron filter) | sA | sA | sA | sA [ sA | sA | sA | sA | SA

Volatile Organic Compounds

NHDES Full List (EPA Method 8260B) SA SA SA SA SA SA SA SA SA
1,4-dioxane (EPA Method 8260B SIM) SA SA SA SA SA SA SA SA SA

Per- & Poly-Fluorinated Alkyl Substances (List provided in Note #4).
PFAS (EPA Method 537 Modified). | SA | SA | SA | SA | SA | SA | SA | SA | SA

Notes:
1. SA = Semi-Annual Events - Spring and Fall 2017 and 2018 as requested by the EPA in the Fourth Five Year Report (2016).
- = Not Applicable / Not Analyzed

2.
3. TAL Metals include aluminum, arsenic, barium, cadmium, calcium, chromium, copper, iron, lead, magnesium, mercury, nickel, potassium, selenium, silver,
4. Perfluorinated chemicals include perfluorobutanesulfonic acid (PFBS), perfluoroheptanoic acid (PFHpA), perfluorohexanesulfonic acid (PFHxS), perfluorooctanoic

acid (PFOA), perfluorononanoic acid (PFNA), and perfluorooctanesulfonic acid (PFOS).




TABLE 3-9
COAKLEY LANDFILL SUPERFUND SITE
SEDIMENT MONITORING NETWORK
ANALYTICAL PARAMETERS AND SCHEDULE

Sampling Point SED-110 SED-111

SED-BB1 SED-BB2

TAL Metals (List provided in Note #2)

Total Metals | SA | SA | SA | SA SA | SA | SA
1,4-Dioxane

1,4-dioxane (EPA Method 8260B SIM) | SA | SA | SA | SA SA | SA | SA
Per- & Poly-Fluorinated Alkyl Substancess (List provided in Note #3).
PFAS (EPA Method 537 Modified) | SA | SA | SA | SA SA | SA | SA
Notes:

1. SA = Semi-Annual Events - Spring and Fall 2017 and 2018 as requested by the EPA in the Fourth Five Year Report (2016).

2. TAL Metals include aluminum, arsenic, barium, cadmium, calcium, chromium, copper, iron, lead, magnesium, mercury, nickel, potassium, selenium, silver, sodium, thallium, zinc, cobalt, beryllium, manganese,
3. Per- & Poly-Fluorinated Alkyl Substances include perfluorobutanesulfonic acid (PFBS), perfluoroheptanoic acid (PFHpA), perfluorohexanesulfonic acid (PFHxS), perfluorooctanoic acid (PFOA), perfluorononanoic

acid (PFNA), and perfluorooctanesulfonic acid (PFOS).
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The State of New Hampshire

— DEPARTMENT OF ENVIRONMENTAL SERVICES
NHDES

Thomas S. Burack, Commissioner

January 7, 2014

Peter Britz
Environmental Planner
City of Portsmouth

1 Junkins Avenue
Portsmouth, NH 03801

Subject: North Hampton — Coakley Landfill Superfund Site, Groundwater Management
Permit, DES #198712001, Project #431

Groundwater Management Permit Renewal Application, prepared by Summit
Environmental Consultants, dated October 4, 2013

Dear Mr. Britz:

Please find enclosed Groundwater Management Permit Number GWP-198712001-N-002,
approved by the Department of Environmental Services (Department). This permit is renewed
and issued for a period of 5 years to monitor the effects of past discharges of contaminants of
concern, as defined in Table 12 of the 1994 Site Record of Decision and subsequent decision
documents.

All monitoring summaries and all required sampling results shall be submitted to the
Groundwater Management Permits Coordinator at the address below. All correspondence must
contain a cover letter that clearly shows the Department identification number for the site (DES
#198712001). Please note that upon issuance of this permit, it is only necessary to submit
monitoring results to the “Groundwater Management Permits Coordinator” and not to my
attention.

The Groundwater Management Zone for this permit includes properties which are not owned by
the permit holder and were not noticed or recorded with the original permit. Therefore,
Condition #9 requires the permit holder to provide notice of the permit by certified mail, within 15
days of permit issuance, to those property owners of lots of record added to the Groundwater
Management Zone since the original permit was issued. Documentation of the notification, in
the form of a copy of the notice with return receipt(s), shall be submitted to the Department
within 45 days of permit issuance.

Please note in future sampling & analysis plans and sampling activities the specific sampling
methodologies for metals (e.g., total versus field filtered), as shown in the table under Standard
Condition #7. In addition, sampling for metals (at minimum, arsenic and manganese) shall be
conducted for all residential wells in the sampling program, as arsenic and manganese are
above standards in certain GMZ compliance wells.

DES Web Site: www.des.nh.gov
P.O. Box 95, 29 Hazen Drive, Concord, New Hampshire 03302-0095
Telephone: (603) 271-2905 Fax: (603) 271-2456 TDD Access: Relay NH 1-800-735-2964



Peter Britz

DES #198712001
January 7, 2014
Page 2 of 2

Also, please note that Condition #10 requires the permit holder to record “Notice” of the permit
(not the permit), within 60 days of issuance, at the registry of deeds in the chain of title for each
lot added to the Groundwater Management Zone since the original permit issuance. A separate
Notice form for each newly added property within the Groundwater Management Zone shall be
generated and recorded. The original notice on Lot 13 Map R1 should be amended to reflect
the expanded GMZ within this lot.

An example Notice can be found on the Department's web page at the following link:
http://des.nh.gov/organization/divisions/waste/hwrb/sss/grp/documents/example _notice_gmp.do
c. A copy of each recorded Notice shall be submitted to the Department and, as appropriate, to
the Towns of North Hampton, Greenland and Rye within 30 days of recordation.

Confirmation of the revised GMZ boundary for Map R1 Lot 13 is conditional upon analytical
results from samples collected from four new compliance monitoring wells meeting established
cleanup standards (see Special Condition 13), as discussed during a November 15, 2013
conference call.

Should you have any questions, please contact me at the Waste Management Division.

Sincerely,

Andrew Hoffman

Hazardous Waste Remediation Bureau
Tel:  (603) 271-6778

Fax: (603) 271-2181

Email: Andrew.hoffman@des.nh.gov

ec: Stephen B. Marcotte, Summit Environmental
Greenland Health Officer
North Hampton Health Officer
Rye Health Officer
Gerardo Millan-Ramos, EPA



NEW HAMPSHIRE
~< "\ DEPARTMENT OF

Environmental
———__  Services

The
NEW HAMPSHIRE DEPARTMENT OF ENVIRONMENTAL SERVICES
hereby issues
GROUNDWATER MANAGEMENT PERMIT NO. GWP-198712001-N-002
to the permittee
COAKLEY LANDFILL GROUP
to monitor the past discharge of

Contaminants Of Concern
(as identified in Table 12 of the 1994 Record of Decision and subsequent decision documents)

at

COAKLEY LANDFILL
(480 Breakfast Hill Road)

in NORTH HAMPTON, N.H.
via the groundwater, surface water and sediment monitoring system comprised of

32 monitoring wells, 3 surface water, 2 sediment, and 1 leachate sampling locations and 5
residential drinking water supply wells

as depicted on the Site Plan and tables entitled
Environmental Monitoring Network (site plan);
OU-1 Groundwater Monitoring Wells and Water Supply Wells; and
OU-2 Groundwater Monitoring Wells

dated September 2013 (site plan) and July 2013 Revision 2.0 (tables), prepared by
Summit Environmental Consultants

TO: COAKLEY LANDFILL GROUP
1 JUNKINS AVENUE
PORTSMOUTH, NEW HAMPSHIRE 03801

Date of Issuance: January 7, 2014
Date of Expiration: January 6, 2019

(continued)
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Pursuant to authority in N.H. RSA 485-C:6-a, the New Hampshire Department of Environmental
Services (Department), hereby grants this permit to monitor past discharges to the groundwater
at the above described location for five years subject to the following conditions:

STANDARD MANAGEMENT PERMIT CONDITIONS

1.

The permittee shall not violate Ambient Groundwater Quality Standards adopted by the
Department (N.H. Admin. Rules Env-Or 600) in groundwater outside the boundaries of the
Groundwater Management Zone, as shown on the referenced site plan and updated on the
plot plan entitled “Groundwater Monitoring Zone Plan” prepared by Richard D. Bartlett &
Associates, LLC., certified on December 11, 2013.

The permittee shall not cause groundwater degradation that results in a violation of surface
water quality standards (N.H. Admin. Rules Env-Ws 1700) in any surface water body.

The permittee shall allow any authorized staff of the Department, or its agent, to enter the
property covered by this permit for the purpose of collecting information, examining
records, collecting samples, or undertaking other action associated with this permit.

The permittee shall apply for the renewal of this permit at least 90 days prior to its
expiration date.

This permit is transferable only upon written request to, and approval of, the Department.
Compliance with the existing Permit shall be established prior to permit transfer. Transfer
requests shall include the name and address of the person to whom the permit transfer is
requested, signature of the current and future permittee, and a summary of all monitoring
results to date.

The Department reserves the right, under N.H. Admin. Rules Env-Or 600, to require
additional hydrogeologic studies and/or remedial measures if the Department receives
information indicating the need for such work.

The permittee shall maintain a water quality monitoring program and submit monitoring
results to the Department’'s Waste Management Division no later than 45 days after
sampling. Samples shall be taken from site monitoring wells, surface water and sediment
sampling points as shown and labeled on the referenced site plan in accordance with the
schedule outlined herein:

Monitoring Locations Sampling Parameters
Frequency
Bedrock well - field parameters, TAL metals
FPC-4B, AE-4B August each year (total, unless highly turbid), NHDES Waste

Management Division full list of analytes for
volatile organics (full list VOCs).
Overburden wells — field parameters, TAL

FPC-5A, MW-4, MW-9,
August each year

OP-2 metals (dissolved), 1,4-dioxane.
FPC-6B, FPC-8B, GZ- )
105, AE-2B, Bedrock wells — field parameters, TAL metals

August each year | (total, unless highly turbid), full list VOCs,
1,4-dioxane.

AE-3B, MW-5S, MW-5D,
MW-6, MW-8, MW-11

FPC-7A, FPC-9A, FPC-
11A, AE-1A, MW-10, August each year
OP-5

Overburden wells — field parameters, TAL
metals (dissolved)

(continued) GWP-198712001-N-002



- 3 -Monitoring Sampling
. Parameters
Locations Frequency
FPC-5B, BP-4 August each year Bedrock well — field parameters, TAL metals

(total, unless highly turbid), 1,4-dioxane.
Overburden wells — field parameters, TAL
August each year | metals (dissolved), full list VOCs, 1,4-
dioxane.

Overburden well — field parameters, TAL metals
(dissolved), full list VOCs.

Bedrock wells — field parameters, TAL metals
(total, unless highly turbid).

FPC-6A, FPC-8A, AE-2A,
AE-3A

AE-4A August each year

FPC-7B, FPC-11B, AE-1B August each year

Residential, Surface Water, Sediment & Leachate

Bedrock drinking water well — Field parameters,
arsenic & manganese (total), VOCs full list
(EPA Method 524), 1,4-dioxane.

Field parameters, arsenic & manganese (total),

August & February

368BHR (R-3), 339BHR
each year

399BHR (R-5), 346BHR, August each year

415BHR NHDES full list (EPA Method 524), 1,4-dioxane.
Field parameters, ammonia, TAL metals
SW-4, SW-5, SW-103 August each year (dissolved), full list VOCs.
SED-4, SED-5 August each year | Metals (total).
Field parameters, COD, ammonia, TAL metals
L-1 August each year ;
(dissolved).

Sampling shall be performed in accordance with the documents listed in Env-Or 610.02 (e)
and the approved Environmental Monitoring Plan. Samples shall be analyzed by a
laboratory certified by the U.S. Environmental Protection Agency or the New Hampshire
Department of Environmental Services pursuant to Env-C 300. All overburden
groundwater samples collected for metal analyses shall be analyzed for dissolved metals;
and thus must be field filtered (with a 0.45-micron filter) and acidified after filtration in the
field. Surface water samples and samples collected from bedrock or water supply wells
shall be analyzed for total metals, and shall not be filtered. As referred to herein, the term
“TAL Metals” refers to aluminum, arsenic, barium, cadmium, calcium, chromium, copper,
iron, lead, magnesium, mercury, nickel, potassium, selenium, silver, sodium, thallium, zinc,
cobalt, beryllium, manganese, antimony, and vanadium.

Summaries of water quality shall be submitted annually to the Department's Waste
Management Division, in the month of February, using a format acceptable to the
Department. The Summary Report shall include the information listed in Env-Or 607.04
(a), as applicable.

The Annual Summary Report shall be prepared and stamped by a professional engineer or
professional geologist licensed in the State of New Hampshire.

Issuance of this permit is based on the Groundwater Management Permit Application
dated October 3, 2013 and the historical documents found in the Department file DES
#198712001. The Department may require additional hydrogeologic studies and/or
remedial measures if invalid or inaccurate data are submitted.

Within 15 days of the date of Department approval of this Groundwater Management
Permit, the permittee shall provide notice of the permit by certified mail, return receipt
requested, to all owners of newly added lots of record (i.e., not noticed under original
permit) within the Groundwater Management Zone (see shaded lots in Special Condition
#12). The permittee shall submit documentation of this notification to the Department
within 45 days of permit issuance.

(continued) GWP-198712001-N-002
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11.
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Within 60 days of the date of Department approval of this Groundwater Management
Permit, the permit holder shall record notice of the permit in the registry of deeds in the
chain of title for each newly added lot within the Groundwater Management Zone (see
shaded lots in Special Condition #12). The original notice on Lot 13 Map R1 shall be
amended to reflect the expanded GMZ within this lot. Recordation requires that the
registry be provided with the name of current property owner and associated book
and page numbers for the deed of each lot encumbered by this permit. Portions of
State/Town/City roadways and associated right-of-way properties within the
Groundwater Management Zone do not require recordation. A copy of each recorded
notice shall be submitted to the Department and to the governing body of each municipality
in which the site or any lot within the GMZ is located within 30 days of recordation.

Within 30 days of discovery of a violation of an ambient groundwater quality standard at or
beyond the Groundwater Management Zone boundary, the permittee shall notify the
Department in writing.  Within 60 days of discovery, the permittee shall submit

recommendations to correct the violation.

The Department shall

approve the

recommendations if the Department determines that they will correct the violation.

SPECIAL CONDITIONS FOR THIS PERMIT

12. Recorded property within the Groundwater Management Zone shall include the lots, or
portions thereof, as listed and described in the following table:

Tax Map / Deed Ref.

Lot No. Property Address Owner (Book / Page)

6/37 365 Lafayette Road, Rye SNS LLC 5238/2463

10/11 355 Lafayette Road, Rye Malcolm E. Smith Il 5079/0262

17/72 67 North Road, North Hampton Joan M Nordstrom 2416/583

17/73 65 North Road, North Hampton | 203€Ph F and Yolanda 3007/2807

Fitzgerald

160 Lafayette Road, North .

17/82 Hampton Luck Enterprises, Inc. 2473/1659

17/86 180 Lafayette Road, North Chrls_topher C and Louis J 3319/952
Hampton Fucci

17/87 186 Lafayette Road, North Lori A Lessard Trustee 2760/2099
Hampton

21/8 188 Lafayette Road, North Jose_ph_.] and Helen M 2641/2656
Hampton McKittrick

21/10 8A Lafayette Terrace, North John J Sr and Dorleena 4030/2567
Hampton Wylie

21/11 12A Lafayette Terrace, North Seth McAlister 5044/102
Hampton

21/12 16A Lafayette Terrace, North W|I.I|am and Christine 2063/1721
Hampton Adinolfo

21/14 20 Lafayette Terrace, North Joseph Hanley 4682/1265
Hampton

21/14-1 | 4042 Lafayetie Terrace, North | 5,165 A © Jones 4451/1104
Hampton

21/15 44 | afayette Terrace, North Joseph B and Bridget S 4183/1638
Hampton Conner

21/16 ﬁG Lafayette Terrace, North Rodney K Booker Trustee 5196/2724

ampton

(continued)
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Tax Map / Deed Ref.

Lot No. Property Address Owner (Book / Page)

21/17 1 Lafayette Terrace, North Judith | and Bernard P 2450/687
Hampton Tracey

21/18 3 Lafayette Terrace, North Erin and Joshua Miller 5029/1768
Hampton

21/19 5 Lafayette Terrace, North Richard P and Kimberly M 3824/2799
Hampton Bartlett
9 Lafayette Terrace, North .

21/20 Hampton Alexis J Perron llI 3088/1774

21/21 11 Lafayette Terrace, North Kenneth and Tracey 3121/1606
Hampton Margeson

21/22 15 Lafayette Terrace, North Edward and Anita Gabree | 3013/2221
Hampton

21/23 Part of 11 Lafayette Terrace Kenneth and Tracey 3121/1606

Margeson

21/24 43 Lafayette Terrace, North William Warman 4374/1365
Hampton

21/25 45 Lafayette Terrace, North ZCCMMXIIVOQOOOIIIIISINH 2530/1863
Hampton LTD Partnership

21/26 198 Lafayette Road, North Gozinta LLC 4275/904
Hampton

21/27 206 Lafayette Road, North 206 Lafayette Road LLC 4785/379
Hampton

21/27-1 | 200 Lafayette Road, North Derek R Burt Trustee 5147/325
Hampton

21/28 216 Lafayette Road, North Stella A Ciborowski Trust 24141729
Hampton

21281 |20 Lafayette Road, North Leo J Crotty Jr 2475/1278

ampton

21/29 212 Lafayette Road, North S&L Realty Trust 3666/1199
Hampton

21/31 224 Lafayette Road, North SNS LLC 5238/2463
Hampton

21/32 Coakley Landfill, North Hampton | Coakley Landfill LLC 3117/2934

21/33 Coakley Landfill, North Hampton | Coakley Landfill LLC 3117/2934

21/34 LelEyElE (Reme] REar, Nefin James A C Jones 4451/1102
Hampton

21/35 LEIRVEE MEMREE 26 Wl | e 0 yipres 4451/1102
Hampton

21/36 LEIRVEE MEMREE 26 Wl | e 0 yipres 4451/1102
Hampton

21/37 |I:|afayette VETEER [, [NehiT Town of North Hampton 3415/1661

ampton
Joan, Breen and Denise
21/39 Hg:;[]h E(r)]ad REE, NI Grenier- Winther, Susan 5142/2979
P Sherr, and Caryn Blake

North Road Rear, North

21/41 Hampton Elmer M Sewall 1340/524

21/46 10 Lafayette Terrace / Part of John J Sr and Dorleena L 3219/2588

8A, North Hampton

Wylie

(continued)
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13.

Tax Map / Deed Ref.
Lot No. Property Address Owner (Book / Page)
*R1/13 g‘tﬁy?reakfa“ Hill Road (Portion | & o \ Sewall Rev Trust 96 | 3159/928
R1/9B 560 Breakfast Hill Road Town of Greenland 3454/1131

Shaded rows indicate newly added lots that require notice per Standard Permit Conditions
#9 and #10. The original notice on Lot 13 Map R1 should be amended and recorded to
reflect the expanded GMZ within this lot.

*An expanded portion of the Sewall parcel (Tax Map R1 Lot #13) is included within the
GMZ, as shown on the updated plot plan entitled “Groundwater Monitoring Zone Plan”
prepared by Richard D. Bartlett & Associates, LLC., certified on December 11, 2013, and
described as follows:

Commencing at a point on the easterly line of land now or formerly of the Boston and
Maine Corporation, said point being a distance of 600.93 feet as measured along a curve
to the left, having a central angle of 01°54’46” and a radius of 18,000.00 feet, from a steel
pin set on the southerly sideline of Breakfast Hill Road marking the northeasterly most
corner of said Boston and Maine land identified on tax map R1 as lot 11, thence by a curve
to the left, having a central angle of 00°33’'15” and a radius of 18,000.00 feet, a distance of
174.06 feet to a point, thence by a curve to the left, having a central angle of 00°24'32" and
a radius of 11,425.51 feet, a distance of 81.56 feet to a point; thence S13°08'30"W a
distance of 1,419.54 feet to a point; thence, N76°51'30"W a distance of 99.00 feet to a
point at land now or formerly of Elmer M. Sewall Revocable Trust 96, thence, along said
Sewall land, N35°09'35"E a distance of 88.02 feet to a point; thence, continuing by said
Sewall land, N13°08'30"E a distance of 163.21 feet to a point; thence N76°51'30"W a
distance of 434.00 feet, through said Sewall land to a point; thence S17°29'30"W a
distance of 1,097.80 feet to a point on the Greenland-North Hampton town line, said point
being N79°55’00"W a distance of 18.99 feet from a concrete bound, on said town line,
engraved “G” and “N-H”, thence, along said town line, N79°55’00"W a distance of 345.00
feet to a point; thence N23°21'55"E a distance of 2,504.63 feet to a point; thence
N25°28'15"E a distance of 551.47 feet to a point; thence S72°51'15"E a distance of 221.87
feet to a point; thence S15°37'10"W a distance of 441.43 feet to a point; thence
S75°34’35"E a distance of 166.70 feet continuing through said Sewall land and said
Boston and Maine land to the point of beginning.

Containing 1,306,532 square feet or 29.99 acres, of which 27.42 acres is the land of the

Elmer M. Sewall Revocable Trust 96 and 2.57 acres is the land of the Boston and Maine
Corporation.

INSTALLATION OF NEW GMZ COMPLIANCE WELLS

Two well couplets (overburden and bedrock) shall be installed near the revised GMZ
boundary. Locations to be confirmed with EPA & DES prior to construction. Wells shall be
installed and sampled as part of the regular scheduled 2014 sampling program.

(continued) GWP-198712001-N-002
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15.

16.
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UNDEVELOPED LOTS WITHIN THE GROUNDWATER MANAGEMENT ZONE:
Consistent with Env-Or 607.06(d), for each undeveloped lot, or portion thereof, which is
within the Groundwater Management Zone and lacks access to a public water supply, the
permittee shall contact the property owner annually to determine if a water supply well has
been installed. The permittee shall include a report on this inquiry in the Annual Summary
Report required in Standard Permit Condition #7. The results of these inquiries shall be
documented in each Annual Summary Report.

Upon discovery of a new drinking water supply well within the Groundwater Management
Zone, the permittee shall provide written notification to the Department and, to ensure
compliance with Env-Or 607.06(a), submit a contingency plan to provide potable drinking
water in the event the well is or becomes contaminated above the ambient groundwater
guality standards. The potable water supply shall meet applicable federal and state water
quality criteria. This plan shall be submitted to the Department for approval within 15 days
of the date of discovery.

The permittee shall sample the new supply well within 30 days of discovery. The well shall
be sampled for all the analytical parameters included in Standard Condition # 7, unless
otherwise specified in writing by the Department. The permittee shall forward all analytical
results to the Department’'s Waste Management Division, the Department’'s Environmental
Health Program, and the owner of the drinking water supply well within 7 days of receipt of
the results.

If the results for the new well meet the ambient groundwater quality standards, the
permittee shall continue to sample the new wells annually as part of the permit. If the
results for the new well indicate a violation of the ambient groundwater quality standards,
the permittee shall notify the owner immediately and conduct confirmatory sampling within
14 days of receiving the original results.

Upon confirmation of a violation of the ambient groundwater quality standards in a new
drinking water well, the permittee shall immediately implement the contingency plan to
provide a potable drinking water supply that meets applicable federal and state water
quality criteria.

All monitoring wells at the site shall be properly maintained and secured from unauthorized
access or surface water infiltration.

The permittee shall update ownership information required by Env-Or 607.03(a)(20) for all
properties within the Groundwater Management Zone prior to renewal of the permit or
upon a recommendation for site closure.

Cod s A

Carl W. Baxter, P.E., Administrator
Hazardous Waste Remediation Bureau
Waste Management Division

Under RSA 21-0:14 and 21-0:9-V, any person aggrieved by any terms or conditions of this

permit may appeal to the Waste Management Council in accordance with RSA 541-A and N.H.
Admin. Rules, Env-WMC 200. Such appeal must be made to the Council within 30 days and must
be addressed to the Chairman of the Waste Management Council, c/o Appeals Clerk, Department of
Environmental Services Legal Unit, 29 Hazen Drive, P.O. Box 95, Concord, NH 03302-0095.

GWP-198712001-N-002
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MONITORING WELL INSTALLATION LOG
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RECORD OF DRILLHOLE BPW-01 |Log for BP-4 SHaet T of 4
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ROCKTYPE B-Bedding  CL-Chiorte  FR-Fracture IR-Iron SM-Smooth =
w BR-Broken  CO-Contact G-Ground MN-Manganese SP-Stepped 8] =
par) o) C-Curved F-Fresh I-Iregular PL-Planar ST-Stepped 5' Eo
5 bS] CACacte  FA-Faut  J-Joint QTZ-Quatz  UE-Uneven Zo¢e a
af = CH.Chloritc  FE-Iron K-Slickensided  R-Rough W-Wavy E 2 WATE e Lii
= DESCRIPTION T > B DISCONTINUITY DATA 5 ° i
& = % S o luG 5 -T e o INSTRUMENTATION
o s Z|458] rao | B2 | Sy, TYPE AND Ig
G |oeptH | S |o@ <5 |o28%8 SURFACE =S
(o] R = (] - DESCRIPTION G
DOTN NT O m 0o
b 112.00
0.0-2.0ft Loose, light brown fine to v il 0,00 The borehole was advanced
medium sand. L from 0.0 to 35.7# below
! ground surface using mud
" * "} 110.00 rotary drilling techniques.
2.0ft-13.0ft REFUSE. 2.00 Lithologic descriptions for
this interval are based on
drill cuttings.
5
10
98.00
13.0ft-33.0ft Light to medium grey - -] 1300
fine to coarse SAND, some silt. L
15
20 :
25 s
30
Run / Water loss
79.00
Begin boring at 33.0 below ground 33.00
surface.
33.0ft-35,7ft Weathered BEDROCK
a5 |[35.71t-38.2ft Fresh to slightly —I 1 / 25gals
Jweathered grey DIABASE, with light 76.30 9
colored phenaocrysts to 2mm in diameter, 35.70
~come iron staining on fractures. JST
38.2ft-39.41t Slightly to moderatel JPLFE
weathered light grey to tan GRANITE, S
heavely Fe stained, many solution
cavities throughout. Solutional 38.20
cavities contain calcite. 2/ 20gal
% 39.4ft-43.21t Fresh to slightly ] 39.40 o o I I
CONTINUED ON NEXT PAGE 40.00
DEPTH SCALE: 1INCH = 5 FEET LOGGED: M. ZARENSK! .
DAILLING CONTRACTOR: ALL TERRAIN DRILLING CHECKED: Golder Associates
DRILLER: B. BARRASSA DATE: 8/27/93



SMarcotte
Text Box
Log for BP-4


RECORD OF DRILLHOLE BPW-01 Sheet 2 of 4

PROJECT: COAKLEY/REMEDIAL DES./ NH BORING METHOD: NQ CORE DATUM: NGVD REFERENCE ELEV: 112.0
PROJECT NO:  923-8058 DRILLING DATE:  05/26/03 COORDINATES N:  183512.3 E: 12119739
LOCATION: NORTH HAMPTON, NH DRILLRIG: Star30k AZIMUTH: 000 INCLINATION:  -80
HOCKTYPE B-Bedding CL-Chiorite ~ FR-Fracture IR-Iron SM-Smooth h
o BR-Broken = CO-Contact G-Ground MN-Manganese SP-Stepped [¢] =
| C-Curved F-Fresh l-iregular PL-Planar ST-Stepped &
g 8 CACacts  FAFaMt  JJont  QTzCuatz  UEUneven | 20 8 el
g & 3 CH-Chlcriic ~ FE-Iron K-Slickensided  R-Rough W-Wavy E aE T e i
w = Z 0
E g DESCRIPTION E i te WE E ,g DISCONTINUITY DATA - T 8 INSTRUMENTATION
8 s Z 53] rao | BE e, TYPE AND £g
O |DEPTH | 5 169 26 |o28%8 SURFACE <5
2 Rl | e i <o g DESCRIPTION 5
oo T N NT ©@ v~ @ O
@ CONTINUED FROM PREVIOUS PAGE [ X =
weathered grey DIABASE with light 40.00 RunWater loss~—~— "~~~
colored phenocrysts, some Fe staining
and infilling at 43.2ft BGS. N J.BLEFE
® |J.BEALED 3/ 75gal
43.2ft-50.5ft Fresh to slightly
weathered, highly fractured, tan to 4PLFE
light grey GNEISS-SCHIST, very
45 | foliated. 4 /85 gals
50 | {50 552,37 Fresh lightly fraciured & J,sT/PL 100% waier foss from run 4 to
light gray to tan green GNEISSIC the end of boring.
SCHIST. Very foliated no obvious J,8T/C
accessory minerals. '
~ = J,PL 5 /75 gal
52.3ft-53.4ft Fresh light tan GRANITE L+ Y 52.30
with black phenocrysts, _ b+ 4] J,PL J,C
53.41t-56. 1t Fresh to slightly P-eq 53.40
weathered grey green GNEISS some =y
phenocrysts parallel foliation at =y
55 | 54.0ft, some Fe staining at 55.5". Y 4 4.BM FE
== B
= o ‘E §~ 6 / 75 gal
56.11t-58.41t Slightly weathered, [+ 56,10 TPRE g
sligtly fractured, tan GRANITE -+ '
PEGMATITE (phenocrysts 2-3cm in =
diameter throughout core) Fe staining 4 J.SM,FE,PLC,P
throughout. F: == BT !
—l £ J,PL
58.4t-60.0ft Fresh tan GRANITE S
60 HPEGMATITE with phenocrysts of mica and [T+ 55755 & MANY Low ANGLE FRACTURE] |7 / 90 gal
proxene or horneblende chlorite on O e
fracture surfaces. [+
+
60.0ft-67.5ft Slightly weathered, inter g
fingered tan GRANITE PEGMATITE and L+ 4
grey green gneiss. L+ 4 MANY LOW ANGLH FRAC
P+ +
: : :J:§T,w
s
85 L+ o 8 / 70 gal
[, o ST
L+ 4
L+ 4
+ 4 ®| J ST, MF
67.5ft-74.5ft Fresh grey to black ——] 67.50
micaceous SCHIST. ==
i J,SM
= e
70 = J.PL 9 / 100 gal
== J,PLR
== JPLsSM
74.5ft-81.0ft Slightly weathered inter [———1 74.50 J,PLST
78 | fingered grey green SCHIST and tan =— 10 / 80 gal
GRANITE PEGMATITE. Both rock types =
very micaceous, Fe staining at 81,0t == J.PLUR
some chlorite throughout zone. == o|upL
=5 J,PL,SM
= J,PL
== 11 / 100 gal
— 3 Jc
g0 CONTINUED ON NEXT PAGE 80.00 e e AR
DEPTH SCALE: 1INCH = 5 FEET LOGGED: M. ZARENSKI .
DRILLING CONTRACTOR: ALL TERRAIN DRILLING CHECKED: . Golder Associates

DRILLER: B. BARRASSA DATE: 8/27/83




RECORD OF DRILLHOLE BPW-01 ; Sheet 3 of 4

PROJECT: COAKLEY/REMEDIAL DES./ NH BORING METHCD: NQ CORE DATUM: NGVD REFERENCE ELEV; 112.0
PROJECT NO: 923-8058 DRILLING DATE:  05/26/83 COORDINATES N:  183512.3 E: 12119739
LOCATION: NORTH HAMPTON, NH DRILLRIG: Star 30 k AZIMUTH: 000 INCLINATION:  -80
JOCKTYPE B-Bedding CL-Chlorite  FR-Fracture IR-Iron SM-Smocth t
1t BR-Broken  CO-Contact G-Ground MN-Manganese SP-Stepped [$] £
2 I C-Curved F-Fresh I-Imeguilar PL-Planar ST-Stepped =
o Is] CA-Calcite  FA-Fauit J-Joint QTZ-Quartz UE-Unevsn <02 N
oF = CH-Chloriic ~ FE-Iron K-Sickensided  R-Rough W-Wavy E BE WATEg‘lI-_EEiELS
Tm =5 =0
E iy DESCRIPTION T T mE E 5 DISCONTINUITY DATA - e INSTRUMENTATION
o 3 Z|53] roo | B2 Si, TYPE AND zg
O |DEPTH | 5 |0Q =5 |ox9%5 SURFACE 28
(i) i [l pppmem [ o iome =t DESCRIPTION o]
WOTN N 0D ™ ©
e CONTINUED FROM PREVIOUS PAGE S EEE B G e e = 7 S ] S i o S I
I—— 80.00 —: J,PLFE f Run / Water loss
81.01t-99.8ft Fresh dark grey SCHIST =——] 81.00 | .. |50
ve? pronounced foliation with quartz —— ;
and feldspar banding along foliation. == ° JPL
== ° :
~ 85 = 12 / N/A =
== 12 | 49 i
== L 4,PLFA
== o|® J,PLFA
= ® |JPL
- 90 = 13 / 100 gal .
= 13 | 5.0 f e
== ° J,PLFO
== ® J,PLR,FO
L o5 = : .
== 14 | 5.0 1 ﬂgtﬁ 44100 gal
—_— ° JW
== ° J,PLR
~ 100 | 99.8ft-102.9ft Fresh tan GRANITE with H+ 4 99.80 15 / 100 gal =
black phenocrysts mixed with schist S 15 | 5.0
Zones at 101.5f-102.7ft. b+ 1
b+ E ® |JPLSM
L+ 4
L+ 4
102.91t-110.0 Fresh white to tan } + 4 102.90
GRANITE, pregmatitic in small zones b+ 4
throughout, accessory minerals include f£ 9
gamnet, mica, and pyroxene (or b+
™ 105 | horneblende) no staining. + 4 16 / 90 gal 1
[+ 16 | 5.0
+ +H
s + +H E
L+
S
L + 4
L+ 4
L+
L+ +
™ 10 [390.0/-111.9 Fresh grey very =—1110.00 17 / 90 gal ]
micaceous SCHIST. ==
111.9ft-115.5ft Hole reamed past 111,90
blockage. N/A [ N/A
- 115 =
115.5/t-122,5ft Grey very micareous )=—~—{ 115.50
SCHIST. ]
== 18 / 200 gal
220 CONTINUED ON NEXT PAGE 120.00 - ——— e =
DEPTH SCALE: 1INCH =5FEET LOGGED: M. ZARENSKI .
DRILLING CONTRACTOR: ALL TERRAIN DRILLING CHECKED: GOlder ASSOCIateS

DRILLER: B. BARRASSA DATE: 8/27/93




RECORD OF DRILLHOLE BPW-01

Sheet 4 of 4

PROJECT: COAKLEY/REMEDIAL DES./ NH BORING METHOD: NQ CORE DATUM: NGVD REFERENCE ELEV: 112.0
PROJECT NO: 823-5058 DRILLING DATE:  05/26/93 COORDINATES N:  183512.3 E: 1211973.8
LOCATION: NORTH HAMPTON, NH DRILL RIG: Star 30 k AZIMUTH: 000 INCLINATION: -0
HOCKTYPE B-Bedding CL-Chlorite  FR-Fracture IR-Iron SM-Smooth t
i BR-Broken  CO-Contact G-Ground MN-Manganese SP-Stepped (o] =
E‘ © C-Curved F-Fresh l-Iregular PL-Planar ST-Stepped 5’ B
o (o] CA-Calcite ~ FA-Fault J-Joint QTZ-Quartz UE-Uneven 02 NOTES
aE ; CH-Chloritic ~ FE-Iron K-Slickensided  R-Rough W-Wavy E SE W e
I = = Z O
E o DESCRIPTION I b (5 mE i 5 DISCONTINUITY DATA - T 8 INSTRUMENTATION
<C =
d x Z[58| rao | E2 | S TYPE AND Ig
O | oePTH | 3 |G z T L0%3 SURFACE ]
ED =k Eleasal] . ESal 2 5 DESCRIPTION G
WOTN | NT OD v @ O
e CONTINUED FROM PREVIOUS PAGE ey B T ) ) o ) )
[=—=] 120.00 | 18 | 5.0 | ] ] Run / Water loss
== 192
——1 19 / 100 gal
: 122.5/t-132.91t Fresh to slightly ——] 122,50
weathered grey very miceous SCHIST. == E e J.PL.FO
- 125 = 20 | 50 ° JPL 20 [ 240 gal
= ° | |upL
L ] [ ]
| == 1 L4 ﬂ:ﬁtS?
——} &
~ 130 = 21 |50 21 / 240 gai
| =] ® J,SM
L == : ® J,SM
i =] RN ® |UPL 22 / 130 gal
BORING TERMINATED AT 132.90
132.9 BELOW GROUND SURFACE.
= 135
= 140
= 145
- 150
~ 155
- 160

DEPTH SCALE: 1INCH = 5 FEET

DRILLER: B. BARAASSA

DRILLING CONTRACTOR: ALL TERRAIN DRILLING

LOGGED: M. ZARENSKI
CHECKED:
DATE: 8/27/93

Golder Associates




MONITORING WELL IM TALLATION LOG

sou o, _923-6058  ppoypci _ COAKLEY / EMP WELLS / NH WL no, MW=10 g L or ] .
ca mvsp. M. ZARENSKInpy g memiop _Hollow Stem Auger 4 1/4” 1.D GROUND €Lev. 176 water oepm 439 TOPVC
weatnicr SUNNY/CALM pppiing compance._CAPITAL ENVIRONMENTAL _cotear iy, _80:27 PVC  pave umc 8/23/96
temp. 50" F oritt Ric _BOMBARDIER DAVY 10 ppyen _S. VOISINE srarten 1245 _4/15/96  comeeicn 1340_4/15/96
LOCALION / cooroinates _ N 1841686 E 1211131.9 o e oo
. MATERIALS INVENTORY
WELL CASING 2" in. dio. 8 LI WELL SCREEN 2 in. dia. ] i.t. BENTONTE SEat _BENTONITE PELLETS
casing Tvpe __ PVC SCReen Tvpe _PVC INSTALLA IO MgTiiop GRAVITY
oot Tye _ FLUSH THREADFED sLot size .0.010” ; FILTER pacKk oy, .20Q 1bs _ . . __
CROUT QuANnTTY _NONE CENTRALIZERS _NONE FILTER PACK TPE #2 SAND _ . .
CROUT TYPE N/A DRILLING MUD Type NONE INSTALLATION MglHop GRAVITY
ELEV /DEPTH SOIL /ROCK  DESCRIE (10H WELL SKETCH INSTALLATION NOTES

"|Hole advonced to 10.4° bgs using
LOCKING COVER [ihollow stem aguger a_few inches

- =—PROTECTIVE | of sand placed in the bottom of the
i STEEL CASING )

T

Flhole. screen set from 10° to 5 bgs.

GROUND SURFACE |-
0.0 0.0° — 3.0° Brown to : bl UL 3~ CEMENT SEAL [lsond pack added to 3' bgs
black poorly sorted SANDY|. 7 b—CEMENT - - - )
" 3.00 SILT AND LARGE COBBLES.L 7 BENTONITE _j_B_gg»@gq_t_q_pel!ets_odgeq to 1" bgs.
\(MH) X Ry 7] GROUT ‘| Protective casing set on top of
- L - PVC RISER F .
5 3.0° — 10.4' bgs Brown | | pellets and cemented into place.
’ SAND AND GRAVEL C —8 3/4" DIA [ -
consisting of angular rock| BOREHOLE I —
N fragments. I W L
: Saturated @ 3’ bgs. - PVC SCREEN :
- — 42 SAND PACK [
-10 10.40 - g - . -

End boring at 10.4' bgs. | ol I

TV T

-15 -
P ' i : )
-20 - g
25 5 ; T
. - ‘| WELL DEVELOPMENT NOTES
-30 n - N
- 35 F— - LEGEND
; : CEMENT SEAL
- 40 - _ /] BENTONITE CHIPS SEAL
: - 4
- - : #2 MORIE SAND
- 45 ; —
-50 - :

- 55




MONITORING WELL INSTALLATION LOG

100 8o, _923—BOS8  ppo oy COAKLEY /7 EMP WELLS / NH

oA e M. ZARENSKl pau g wetnoo AR HAMMER 5 7/8"

WEATHER SUNNY/CALM omiiung company _ CAPITAL ENVIRONMENTAL
55 F ORILL TECH 0—25K 3. VOISINE

EMP DRILL RIG DRILLER

wow wo, MW=L s L

GROUND ELEV.
COLLAR ELEV.

L9257 BVC  pavesmme 2/22/96
srarten 1830
T

}

Y

i
4

OF

30.0 WAlER pEPT .52 TOPYL

/25796 cometico 1190 3/26/96

“
Lt

LOCATION / cooRomATES N 1831634 € 1210941.6 7o o
MATERIALS INVENTORY

WELL CASING 2 in, dia. 33 Lf. WELL SCREEN 2 i die —. 20 Wi BENTOIRIC StaL L3/80 HOLE PLUG CHIPS.

casmng 1yee __PVC screen Type PYC INSTALLATION mETHop ORAVITY .

JOIT TYPE FLUSH. THREADED sLet size 00107 ALTER pack ory. 300 ihs

GRUUT QuANTITY _38 = 40 Gal CENTRALIZERS . NONE FLIER Pack rpe MI_SAND

PORTLAND _TYPE 1 BENTONITE priting mMuo Tvpe BENTONITE POWDER/WATER wstartanon memon SRAVTY

INSTALLATION NOTES

T

| Borehole gdvenged to 27'bgs using.

mud rotary driiling, steel _casing then

grouted in place. Borehole then

advanced (o 52 bgs using gir .

GROUT (YPE
ELEV. /DEPIH SO /RICK DESCRIP TION WELL SKETCH
‘ - — LOCKING COVER
GROUND SURFACE -
0.0 0.0 — 10.0' Brown CMF
SAND (SP) -
’ s %wma 3/4" DIA
BOREMOLE
14000
100" — 19.0'bgs Grey .
Gravelly CLAY ?CH) X o PVC RISER
" - GEMENT
19.00 BENTONITE
- 3 GROUT
22.00 {19.0° - 22.0° bgs Anguiar | .
COBBLES, likiey fractured [ 6" DIA STEEL
. hedrock. I -CASING
[ 27.00 >
- L BENTONITE CHIP |
-30 L 4000 SEAL
- - \—FINE SAND
X le——5 7/8" DIA
-40 - BOREHOLE
! —-~PVC SCREEN
: - — 41 SAND PACK
-Sg - .
2.00 52,60 1
: End boring at 52 bgs. [
-60 -
-70 ) -
r
- 80 .
-90 -
-100 -

rotory drilling.

pack added from 52'bgs to_30.85bgs
1 8" of fine sand pigeced on top lo .

| PVC then lowered into hole and san

; 30’bgs, bentonite chips seal then

added to 27’ bgs and the remainder

7

T

- of the borehoie was greuled. .

T

)

DA S S a1

WELL DEVELOPMENT NOTES

pR

T T YT

T

T

LEGEND B
0%
ofetele: CEMENT BENTONITE GROUT

BENTONITE CHIPS SEAL

FINE FILTER SAND

#1 MORIE SAND




NHWS &PCC BORING LOG SITE * Boring No: M2
Sheet: 1 of 1 |

Coakley Landfill

Date: 6/6/85
North Hampton
BomgCompany: Soils Engineering Boring Location: SW corner of L.F.
Foreman: Myron Dominique Ground/Casing Elevation:
Geologist/Engineeré M. S. Robinette Starting Date: 6/6/85 Ending Date: 6/10/85
SAMPLER : Groundwater Readings
- Type  nx core barrel Date  DepthtoWater  Ref.Pt. Time/Stabiiiza:
Hammer Wt.
Fall .
Casing SAMPLE : ' Locking ;—
Depth Bi/ft. No. Depth Pen/Rcvy Biows/6" . LOG Description Construc
' ' : 7 sand fi11, 1 1/2'; or- |2 U
ganic debris, sands, =
{2 boulders S
5 G- FEE R top of weathered bedrock '
. . Q
pull off hole, move over =2
3" drive & wash to 11' - S|
BX core _ = |
3]
10 .greenish, weathered, bio- =
tite cuttings
- begin BX core
12, 0 min. 1 £t
g 11:22 .
15 11.30>. /.5 min. 1 ft.

N> 16 min. 1 ft.
Pzgg> 21 min. 1 ft.

total core 4'4"

20 . — recovery 9"

HNU in core hole =27 ppm
Explosimeter in core-
hole - neg.

begin 2nd BX core

O

25 13005 15 min. 1 ft i
13:38> 23 min. 1 ft. ‘
13.24> 16.5 min. 1 ft.

. 12:12> 20'min. 1 ft. |
3 30 12-41 > 27 min. 9 in.
- KEY: REMARKS: total core 4'9"

Granuiar Cohesive ) recovery 9"

Bis/ft Desc. Bis./tt Desc. HNU in core hole 74 ppm

0-4 v.ioose <2 v. soft C.

;10-130 loose 2-4 soft Location 1 - probe to 6'

~<U mdense 4-8 medium | Location 2 - probe to 5'

30- - 5 P

>505° m 155_150 fgm Location 3 - probe to 8'

>30  hard 2 hr. washtime before moving to MW3
6/11/85 - set 1" well, 10' screen, 14' riser; 10# sand,

5# bentonite,]/Z hr. flushing time, 40F cemen
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NHWS &PCC BORING LOG SITE Boring No: M4 .

Coakl £11 Sheet: 1 of: 2
gakley Landf} Date.  6/14/25
fiorth Hampton

bt Btd  Bsed Bined

Boring Company: Soils Engmeermg Boring Location:  SE corner
Foreman: Myron Dominique Ground/Casing Elevation:
Geologist/Engineer: M. S. Robinette Starting Date: 6/14/85 Ending Date:
. SAMPLER : ~ Groundwater Readings
Type - : Date _DeothoWater  Ret.Pt  Time/Stabilization
: - T
Hammer Wt T .
Fall . ;
' SAMPLE - Locking Car
Deoth Bi/ft.  No. Depth  Pen/Revy  Blows/6" Description _Constructio
-~ » . : { edge of landfill - pias- ‘ "-;__
] tic and stained landfill 3
soil top 6' with =1° of ¢
sand cover
5. dark brown medium sand,
stained, w/plastic and
wire
10¢ : - :
10 1 16"/9" 8/20/604 v. dense gravelly sand
[ = w/silt - dark greenish
| grey - no odor
{ wet, very cobbley, round-
15 [ i | ; ed gravels
2Ly lansav | oasas < dry, dense silty sands,
S ‘ |60+ gravels - till/moist -
; ; ‘ ‘ HNU =10 opm -
20 L
: P37 24 /228" 1 30/32/ very gravelly, sandy,
1Y | 24/¢7 “ dense, iron staining - -
T ; dry till
| | | | =
25 , : ] 5
4 i 28"/0 -garbage stuck in spoon -
N no recovery o«
5 1 18"/12" homogeneous , med. sands- >
L damp 8 !
a0 ] ( piiisaeny alternating sands, dense e
KEY: REMARKS: ' graveis
Granutar Coresive
Bis/t Desc. Bis./fit Desc,
0-4 vioose =2 v. Soft
4-10  ioose 2=4  sott
10 ~30 m.oense 4-8  medium
30-50 cense B~15  stiff
>50 v.gense 15-30 v.stitt B-6
>30 hard
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. NHWS &PCC BORING LOG

Mw-4

SITE Boring No: 1

Sheet: 2 of:

'} A f”}}
Coakley Landfi Date: 6/17/85

North Hampton

Boring Company: Soils Engineering Boring Location:  SE corner
Forerman: Myron Dominique GfOUﬂd/C&Sfﬂg Elevation:
Geologist/Engineer: M S pahinette Starting Date: 6/14/85 Ending Date:
' SAMPLER Groundwater Readings
Type ' Date Depth to Water _ Ref Pt. Time/Stabilization
; T
Hammer Wt i !
Fall - ! { ;
. ~ SAMPLE -
Depth’ Bi/tt.  No. Daum Pen/Rcvw  Blows/6" LOG Description Constructaon
30 L. 6 S lens3r 182 h”;é}‘:“ aense sandy, gravel cob- =
Tsa B ble prevented spocn i
'.‘."'-gﬁs advance HNU =25 oom — =
Fvd B cobbles @ 33'-34' — 2
35 - .po:-:n_i:-s",b" &
7 ! 16" /16" SL@S/XOA*::jSEj:jv. dense sandy gravel EEES: g
T T /0" 1142/1507 oo esy dark green; sulfur smell- e =Y
pa g P anre) rounded gravels T ag
i <
40 . e,
I Begin NX core 14:00 € 38
T ‘ losing Ho0 - no return
] 11" 35.30 min.
!
| | ~5" recovery - very broken
45 — — 1 iron stained gneiss - Rye
T ' 1 Fra.
i | Start NX core 14:55 € 338°
1 i 11" - water return, lost
50 I | circulation ~ 29'2", re-
‘ | l gained circulation at 39°'
] | | 3" - some water loss, 8"
| | i in 46 min. stopped at 39
[ : 7, recovery 8" - verv
55 [ ( broken, iron stained hard
? gneiss
l Start NX core 15:55 at
’ 39'7" - losing M20, 55
E gallons/=6"/30 min.
60 I | 1 36 _min. for 5" at 40
KEY: REMARKS: start 16:30, 40'6" - 26
Granular Conesive min,
Bis/#t Desc. Bis./ft Desc. filled corehole; set well
9T Lloose 22, L3O 30 Sch. 40 2" screen 50# cement
13%»358 m.gernse -g-?s mfﬁdmm 30' Sch. 40 2" riser Tocking cap
-50 oense - st ;
S50 v derse B-30 v etits lgf bentonite flush 1/2 hr.
>30 . hard # sand
B-7



MONITORING WELL INSTALLATION LOG

Joé No. _923-8058 prosecr __Cookley / Remedial Design / NH wELL No, _MW-05D SHEET | of 1
ca insp, M. Zorenski pspyimg Memop __Air_Rotary GROUND ELEV, 26.9 WATER DEPTH N/A
WEATHER _SUNNY  pricuing company ANl Terrain Drilling COWAR £LEv, 28.05 DATE/TME ___N/A
emp._80 bR ric _N/A pRILLER _V. Prue STARTED 1015“55//2’1/$3 COMPLETED L%%%@LQ[Q@.
M|
LOCATION / COQRDINATES N. 182,9498 E. 1,211,0823 / bAm
MATERIALS INVENTORY
WELL CASING 2" in. dio. 140,211 weLL SCREEN 2 in. dia. 20 I.f. BENTONITE SEAL _Bentonite Pellets
casING TypE ___SCH 40 PVC SCREEN Type _SCH 40 PVC INSTALLATION METHOD _Gravity
JOINT TYPE ___O-ring seal Flush Threaded = sLoT sizE 0.010" FILTER PACK QTY. _Z00 lhs
GROUT QUANTITY _250_gal CENTRALIZERS _none FILTER PACK TYPE _#1_Sand
GROUT TYPE Cement w/ 5% Bentonite DRILLNG MUD TYPE N/A INSTALLATION METHOD Gravity
ELEV. /DEPTH SOIL/ROCK DESCRIPTION WELL SKETCH INSTALLATION NOTES
E E E Well installed manually in_previously
o [ - [1_existing borehole which had a field
N r 6" dia. steel 8
- r 20 cosing Fl_meogsured depth of 163.5" BGS.
I GROUND SURFACE [ . PVC Riser 'l _Sond placed from 163.5' BGS to
- 0.0 Borehole drilled during T YO : . .
[ ’ previous investigation L :f:‘ t_q;z&*—Cement Surface | 137° BGS. Screen set from 159
" See borehole log MW=5 [ ;Ef;‘ ;f:;‘:.’ Sg"OIStee! Casing F BGS to 139' BGS. Fine sand from
I { a4 W g— -
: g‘g”";’osr + PCC) or borhole 70— |5 %[l 137 BGS to 136.5' BCS. Bentonite
C ' F '| pellets placed from 136.5 BGS to
. E [l to 131.5" BGS. Fine sand placed
L " [| from 131.5 BGS to 131.0° BGS. Well
; : /»——Cement C|_grouted from 131" BGS to 7' BGCS
L L Bentonite Grout [ .
= o | Then surface sedl aond casing wos
L E E added.’
r [ 2" PVC Riser [| During well installation grout
C E E migrated into MW—05S borehole.
r Well - [ /¢~—5 7/8" Borehole[
" ell casing r L
- extended after - i
g installation refer to 3 i
. SAP Table 3-1 for - -
. more information . 5
- i /A/J\\/? i
3 - 7 | WELL DEVELOPMENT NOTES
E E / . Well developed with nitrogen
r L [{ pressure.
[ L b—Cement [
- r Bentonite Grout [
o ; ;‘g}g : +——Fine Sand -
[ L +—Bentonite Pellets[
C " 136.5 N
- - 137.0 r
N r 139.0 ——ei L
L L 2" PVC Screen [
[ 3 159.0 — N
- 163.5

Golder Associates


smarcotte
Text Box
Well casing extended after installation refer to SAP Table 3-1 for more information


RECORD OF DRILLHOLE MW-05S

Sheet 1 of 4

D

PROJECT: COAKLEY/REMEDIAL DES./ NH BORING METHOD: HQ Core DATUM: NGVD REFERENCE ELEV: 98.5
PROJECT NO:  823-6058 DRILLING DATE:  05/12/93 COORDINATES N:  182960.1 E: 1211084.0
LOCATION: NORTH HAMPTON, NH DRILLRIG: STAR 30K /CME45 AZIMUTH: 000 INCLINATION:  -90
ROCKTYPE B8-Bedding ClL-Chiorite  FR-Fracture {R-lron SM-Smooth t
w BA-Brokenn  CO-Contact  G-Ground MN-Manganese SP-Stepped 8] 5
21 o C-Curved F-Fresh I-Irreguiar PL-Planar ST-Stepped 5’ = g
O O CA-Calcite  FA-Fault J-Joint QTZ-Quartz UE-Uneven <O NOTES
AR - CH-Chloriic  FE-tron K-Siickensided  F-Rough W-Wavy L3
g DESCRIPTION g > a DISCONTINUITY DATA £z5 WATER LEVELS
E & P aev | o luE w ’8- ~r - e INSTRUMENTATION
a & Z|x3] rao | E2 . TYPE AND Io
O loertH | 5 |00 25 jo289%8 SURFACE <5
EN ] Tloooo] E2,F 2°5 DESCRIPTION &
DOTN JNT OO~ © W
L 96.50
0.0ft-12.0ft Brown fine to coarse SAND 0.00 Boring advanced to 17.9 ft
some gravel trace cobbles. using mud rotary drilling
methods. Lithologic
descriptions from drill
cuttings.
- 5
~ 10
84,50
12.0ft-17.9ft Weathered light grey ] 12.00
GNEISS. T
by
==
==
&2
by
= Run / Water loss
ey
==
24 78.60
17.9t-18.3/t Shightly weathered very Sy WG 1/ 0gal
llight grey GNEISS. JEEE] 820
18.3ft-19.7ft Fresh to slightly A 600 2 2/ 6Cgal
[ .o weathered very light to light grey =" 15.70
GNEISS. Abundant Fe staining on = 3
fracture surfaces Accessory minerals: o]
muscovite, garnet, pyroxene. == 3/ 0gal
19.71t-25.0ft Fresh to slightly ey
weathered light grey GNEISS, Fe an
staining on foliation/fracture Y] 4 47 120 gal
surfaces, Fe staining from 24.0ft to ey ga
25.0ft BGS, resulting in pink oY
discoloration. accessory minerals: e
L. o5 |nuscovite, garnet, pyroxene. o] 71.50
E - BT o500
25.01t-30.0ft Slightly weathered, e
slightly jointed, grey porpheritic o
GNEISS. Jointed parallel to foliation o
Fe staining of fracture surfaces, b 5 / 150 gal
f . Y
accessory minerals: muscovite, garnet. == 5
=
== :
. 2=~ 66.50 £: 10
30.0ft-34. 1ft Slightly weathered, ] 30.00 g
slightly to moderately jointed NN
porpheritic GNEISS. Fe staining on ISy 5
fracture surfaces. Resealed fractures [~y
from 33.01-34.0ft BGS. ay 6 6 / 120 gal
an
== 5
I~ 62.40 <48
34.111-38.4ft Slightly to moderately L] 3410 BES
L. 35 | weathered highly jointed black fine X
aghamtic DIABASE with feldspar
phenocrystics. Fe staining on
fracture surfaces. Trace pyrite or
chalcopyrite on fractures. 7 s 7/ 500 gal
v x| 58.10 8
38.41t-49.0ft Slightly weathered, b 38.40 &
moderately jointed porpheritic GNEISS, Y
iron staining on fractures. B 1% 8/ N/A
40 CONTINUED ON NEXT PAGE
DEPTH SCALE: 1INCH = 5 FEET LOGGED: M. ZARENSKI R
DRILLING CONTRACTOR: ALL TERRAIN DRILLING CHECKED: Golder ASSOClates
RILLER: D. HATCH DATE: 8/30/83




RECORD OF DRILLHOLE MW-05S Sheet 2 of 4

PROJECT: COAKLEY/REMEDIAL DES./ NH BORING METHOD: HQ Core DATUM: NGVD REFERENCE ELEV: 88.5
PROJECT NO:  823-6058 DRILLING DATE: 05/12/93 COORDINATES N:  182960.1 E: 1211084.0
LOCATION: NORTH HAMPTON, NH DRILL RIG:  STAR 30K /CME45 AZIMUTH: 000 INCLINATION:  -90

HOCK TYPE B-Bedding Cl-Chiorite  FR-Fracture 1R-ron SM-Smooth
BR-Broken  CO-Contact G-Ground MN-Manganese SP-Stepped
C-Curved F-Fresh Hregular PL-Planar ST-Stepped
CA-Calcite FA-Fault JJoint QTZ-Quartz UE-Uneven
CH-Chioritic  FE-iron K-Slickensided  R-Rough W-Wavy

DISCONTINUITY DATA

NOTES
WATER LEVELS
INSTRUMENTATION

cm/sec

DESCRIPTION

HYDRAULIC
CONDUCTIVITY

(FEET)

ELEV

DEPTH
[t}

DEPTH SCALE

TYPE AND
s SURFACE
DESCRIPTION

GRAPHIC LOG

©

CORE
RECOVERY
D
[e)
o
FRACTURES|
PER FOOT

RUN NO.
GRAPHIC
LOG

i
5
O

20 DIP wrt
60 AXIS

10

80
80
40
20
od 2
4
6
8

CONTINUED FROM PREVIOUS PAGE

2
1

Fractures generally parallef to Pt 4 & Run / Water loss
foliation. Abundant healed fractures. BN - 9/ N/A

Accessory mineral include muscovite ==Y
pyroxene, garnet. (40.0ft BGS, quartz NN
vein ~.1" wide)

po 4 3.8 55
= 10 10 / 500 gal

b~ 45 o]

11 / 275 gal

2 4050 12

49.01t-49.8ft Moderately weathered, o !-98
L 5o moderately jointed porpheritic e ;Aao
GNEISS, Fe staining on fractures. = ™

49.81t-63.5ft Fresh light grey to grey [~y
GNEISS, porpheritic, fol?ated. many o~y
resealed fractures. Accessory minerals oy 13 [ 51 I

X,
7
¥

B

12 / 200 gal

alas

include: pyroxene, muscovite, biotite, e
garmnet. Y 13 / 250 gal

- 55 f~r

] 14 | 42
i 14 / 200 gal

b~ 60 AR

i

15 / 430 gal

~1 33,00
63.5ft-68.91t Fresh light grey to grey > 63.50
highly foliated GNEISS. Porpheritic N g
[ resealed fractures, greater amounts of Y g

65 | mica than in rock above. Accessory o %
minerals include pyroxene, micas, and
garnet. 23y

R AR AR RSOOSR

16 / 445 gal

[22~] 27.60
68.91t-69.9ft Moderately weathered ] 68,90
pink highly foliated GNEISS. Color due === 26.60 | 17
[~ 70 [{to alteration (staining) (C.L. from >t 69.90
70.2 to 70.5 BGS) U :
69.91t-74.9ft Fresh light grey to grey =t g
foliated porpheritic GNEISS with aere 2
fractures parallel to foliation. By 18
1.5" wide quartz vein parallel Py
to foliation at 70.5 BGS. ETEY

17 / 300 gal

18 / 550 gal

2=2q 21.60
75 I'74.01t-B0.4ft Pink to grey shightly to =g 74.90
moderately fractured, moderately Y £
foliated GNEISS. Fe staining on Y 2
fracture surfaces which are parellel ey 8
to foliation. Accessory minerals ~Y
include pyroxene, micas and garnet. oy

Y] 20 J 45 K3

I~ 19 |34 R
(= g 19 / 150 gal

20 / 200 gal

CONTINUED ON NEXT PAGE

I~ 80 l

DEPTH SCALE: 1INCH = 5 FEET LOGGED: M. ZARENSK! .
DRILLING CONTRAGTOR: ALL TERRAIN DRILLING CHECKED: . Golder Associates

DRILLER: D. HATCH DATE: 8/30/93




PROJECT: COAKLEY/REMEDIAL DES./ NH
PROJECT NO: 923-6058
LOCATION: NORTH HAMPTON, NH

RECORD OF DRILLHOLE MW-05S

BORING METHOD: MUD ROTARY/HQ C
DFILLING DATE: 05/12/83
DRILL AIG:  STAR 30K /CME45

Sheet 3 of 4

REFERENCE ELEV. 96.5
182960.1 E: 1211084.0
INCLINATION:

DATUM: NGVD
COORDINATES N:

AZIMUTH: 000 -80

ROCK TYPE

CL-Chiorite

DEPTH SCALE
(FEET)

DESCRIPTION

B-Bedding
BR-Broken  CO-Contact
F-Fresh
FA-Faut

CH-Chieriic ~ FE-fron

FR-Fracture
G-Ground
FHiregular
J~Joint
K-Slickensided

IR-fron
MN-Manganese
PL-Planar
QT2-Quantz
R-Aough

SM-Smooth
SP-Stepped
ST-Stepped
UE-Uneven

Wavy NOTES

WATER LEVELS

cm/sec

ELEV

DEPTH
F7

GRAPHIC LOG
RUN NO.

2
4
6

CORE
RECOVERY
3
o
=)
FRACTURES]

s PER FOOT

10

DISCONTINUITY DATA

HYDRAULIC

INSTRUMENTATION

Euw
ngo
o
°50§"’
o o
™M W0

CONDUCTIVITY

TYPE AND
SURFACE
DESCRIPTION

GRAPHIC
LOG

CONTINUED FROM PREVIOUS PAGE

16,10

MY
-2
po
ko

~ 100

[~ 105

-~ 110

- 115

CORING TERMINATED AT 80.4FT
Due to high water loss rates,

80.4ft-150ft Pink to light grey
foliated GNEISS.

80.40

Boring was advanced to a
total depth of 150 ft BGS
using a 5 7/8" air hammer
drill bit.

I~ 120

CONTINUED ON NEXT PAGE

120.00

DEPTH SCALE:
DRILLING CONTRACTOR: ALL TERRAIN DRILLING
DRILLER: D. HATCH

1INCH = 5 FEET

LOGGED: M. ZARENSK!
CHECKED:
DATE: 8/30/93

' Golder Associates




PROJECT: COAKLEY/REMEDIAL DES./ NH
PROJECT NO: 923-6056
LOCATION: NORTH HAMPTON, NiH

RECORD OF DRILLHOLE MW-05S

HORING METHOD: MUD ROTARY/HQ C
DAILLING DATE: 05/12/93
DRILLRIG: STAR 30K /CME45

DATUM: NGVD
COORDINATES N:
AZIMUTH: 000

182960.1

Sheet 4 of 4

REFERENCE ELEV: 96.5
E: 1211084.0

INCLINATION: .80

ROCK TYPE

CL-Chlorite

DEPTH SCALE
(FEET)

DESCRIFTION

8-Bedding
BR-Broken
C-Curved
CA-Calcite
CH-Chiortic

F-Fresh
FA-Fault
FE-iron

CO-Contact

FR-Fracture
G-Ground
I-frregular
J~Joint
K-Slickensided

SM-Smooth
SP-Stepped
ST-Stepped
QTZ-Quartz UE-Uneven
R-Rough W-Wavy

IR-iron
MN-Manganese
PL-Planar

ELEV

DEPTH
[Gu]

GRAPHIC LOG
HUN NO,

2
4

CORE
RECOVERY
ps]
o
(s
FRACTURES

PER FOOT

6
8

10

DISCONTINUITY DATA

=3

w
@
Q
(&)

30 DIP wrt

60 AXIS

TYPE AND
=1 SURFACE
DESCRIPTION

GRAPHIC

LOG

HYDRAULIC
CONDUCTIVITY

cm/sec

NOTES
WATER LEVELS
INSTRUMENTATION

CONTINUED FHOM PREVIOUS PAGE

|- 120

M- 125

- 130

- 135

= 140

120.00

-53.50

I~ 150

P~ 155

~ 160

150.00

DEPTH SCALE:
DRILLING CONTRACTOR: ALL TERRAIN DRILLING
DRILLER: D. HATCH

1INCH = 5 FEET

LOGGED: M. ZARENSK]
CHECKED:
DATE: 8/30/93

Golder Associates




MONITORING WELL INSTALLATION LOG

LOCATION / COORDINATES

JoB No, __823-6058 proseer __Coakley / Remedial Design / NH WELL NO. _MW-5S SHEET __] of 1

camse. APTM  pricing memon _Core / Air Hammer cround eLev, 96.5 waTER pEPTH _Z:10_BGS
WEATHER _2UNNY  DRILUNG company_ Capital Drilling coar etev. 9671 pavesmme 8/23/93
1eMp. B80S ORILL Rig _Mobile B-53 orRiLLER _M. Vosine sTaRTED 1045 _8\9\93 coMpLETED 1230 8/9/95

N. 182,960.1  E. 1,211,084.0

TIME / DATE

TIME / DATE

MATERIALS INVENTORY

installation refer to
SAP Table 3-1 for
more information

x:|u|||sry;‘|.|:vrn|r|x|;v||v||::r||l(|||«rs||xx!;1||1[||ln[|([)ngvu|¢v|ty|xuv|(13|;|r

150.00

1Ix!;rl;l]rlllyllvr[llll‘rlll[xlvl[lnll]vll!\lxlx[lrll]llll‘r:!![lllx[vlx![llll]lbll]li

LS e o e

End of boring 150.0°

T

2"¢ SCH 40
0.01 Sict PVC
Well Screen

+—#1 Morie Sond

PVC Screen

End Cap

—Cement
/ Bentonite
150.0 G

rout

WELL CASING 2 in. dio, .___40 I.f. WELL SCREEN 2 in. dia. 30 I.f. BENTONITE SEAL Enviro—Plug Bentonite Chips
CASING TYPE ___SCH 40 PVC SCREEN TyPe Machine Slot PVC INSTALLATION METHOD _Gravity
JOINT TYPE Flush Threaded SLOT SIZE Q010" FILTER PACK QTY. _.35{ lbs
GROUT QUANTITY _65_gal CENTRALIZERS .none FILTER PACK TYPE _#.1 Morie Well Gravel
GROUT TYPE Cement(95%) Bentonite(5%) priuinG Mub Type N/ZA INSTALLATION METHOD Gravity
ELEV./DEPTH SOIL/ROCK DESCRIPTION WELL SKETCH INSTALLATION NOTES
E ; E 6" casing ond borehole were bridged
:_ 5 8" dia, steel :_ with bentonite chips prior to well
r - /_Lockmg Well Gourd: installation. On 8/9/93 the borehole
- 0.00 GROUND SURFACE | PVC Riser [| was reomed to a depth of 80 feet
0.0 0~12.0" Brown fine to F - . .
- coarse SAND, some H r[.removing the bentonite plug.
r gravel, trace cobbles. L “4—Cement a
L r 24 Bentonite N
- L 4 Grout L
- - d b
- 12.00 r " steel [
12.0'-15.0" BEDROCK Casmes t
predominantly porpheritic <% 9 -
gneiss. See corehole log Na'dle—9 7/8"8 r
for details. SN e AN
PVC Riser r
5 7/8"8 .
Borehole -
/—-Cement -
Bentonite 8
- Grout N
Well casing 305 %-——oo Morie Sand |
' F— Bentonite Chips [
extended after _
2%8 %MOO Morie Sand [

WELL DEVELOPMENT NOTES

TTTT

Well developed with 2" submersible

pump on 8/23/93

T YT

T

7T

Ty

T

T

1T

T

T TY

Golder Associates


smarcotte
Text Box
Well casing extended after installation refer to SAP Table 3-1 for more information


Mw-6

NHWS 8PCC BEDROCK WELL LOG ~ SITE _ Boring No: W6
. Sheet: 7 of 2
Coaklev Landfill Do, 5778738

Nor=h Hzmpton

- Drilling c:ompanyE Tasker Well Company Boring Location: Granite Post Green e

Foreman: panny Tasker Ground/Casing Elevation:

Geoiogist/Engineer: M. S. Robinette Starting Date: 6/19/85  Ending Date: 6/19/35 ~ =~
SAMPLER Groundwater Readings ‘

Type chips Date Depth 1o Water Ret Pt.  Time/Stabilization

air rotarv - mudded

i 1
i [
i | i
{ f

hole +op 27 feat ;

A SAMPLE : : Locking Cap
Decth M%%EQWNO, Deoth  Fracture/Water Bearing?  LOG Descriotion Consiruesion
11:42 L1 ¢ 1lesing water canciirivel sanay overourcan w/bouia- @
2l - = 1 ers ®
L . ' {weathered, fractured bio- -
12:00 ¢+ 1 v tite gneiss - much iron o
12:07 (31 | staining ' ‘ v
20 l I . . . =
LRy r— i fe?dspar, bio-gneiss o ]
13:15 | | ]
=R
© T T L
| (- i ! i
P e . i
- biotiie gneiss grading to L.
I P pegmatite Lo
, ] ‘ b2
60 —— - _ | | 2
13:42 1 | | fracrure - ¢ 1/¢ =
I-46 1 74+ | apm blow test - 7 1/2 gpm 1 [ Py
| b f packer test - 10 1/2 gpm 1 -
80 } oL at 25 psi i i =
13:57. 1 81 y : | =
I 91 . | | fracture/ves peg. zone/musc. e
10 1 4 | . . ‘ : | =
1 L fracture/ves jronstained bio-gneiss N
T | _
1o 14:22 1 | <+ | fracture/ves pegmatite zone - gqtz/ 1 [
‘ [ feld/musc.
121 | 1 fracture/ves | f
| | | { I l
20 Lo

REMARKS: .25 ft. 8 3/4" hole .
Bedrock interpreted to be the Rye Fm.

B-12



NHWS &PCC BEDROCK WELL LOG SITE . Boring No: M6

Sheet: 2 of: 2
. £4
Coaklevy Landfill Date: 6/19735
North Hamnton

Drilling Company: Tasker Well Company Boring Location: Granite Post Green

Foreman: Danny Tasker Ground/Casing Elevation:
Geoloaist/Engineer: M. S. Robinette Starting Date: 6/16/85  Ending Dare: 6/19/3S
SAMPLER ' Grounawater Readings

Date . Deoth to Water " Ref Pt. Time/Stabilization

Type chios

3 1

air »otary

SAMPLE

Deotn m‘?‘sme No. Deoth Fracture/Water Bearing? LOG Descriotion _ Construction
1201 15:40 1 1 v | ‘ O
131 1 very fractured - pegma- P
] T i tite zone - gtz., garnst :
f T | tr. biotite, chlarite i , !
140 i Lo much iron staining |
- R |
1 1 1 | fracture |
115+ 1 | | fracture fol
{ . i Tracture
160 - 161 =~ | t fracture [ !
16:25 | | } I
— I |
/1 - 1 [rracture ||
| i J i
180 NI S | {
: }81 - Bottom of hole -
i | |
| | |
200 — ‘
| | |
| i }
i | |
| |
220 ‘ '
| ! |
] { !
| | f
': | |
240 L ‘

REMARKS: /o111 tested (blow test) at 8 1/2+ gom.
Set 27'6" of 6" casing with drive shoe.
Open hole, locking cap.
Packer test at 74' - 10 1/2 gom at 25 psi.



x- 7 v

R B A AR A T AP LMV IRy LU0

o 1o 92376058  pagueer  COAKLEY / EMP WELLS / NH wELL NO, _MW-08 sger _V__or 1

ca insp. M. ZARENSKIpe, e weniop _AIR_HAMMER 5 7/8" e GROUND Ly BUS  warew e 2.96 TOPVC

wea mgr SUNNY/CALM opu i company __CAPITAL ENVIRONMENTAL coiear gev. 8333 PVC_ paresume 5/23/96

tme 65" F orut mic ORILL TECH D=25K  ppiyer _S. VOISINE  syapien JJQQJ(/_/Z§Z9_5___.- COMPIE 1FD ‘_2!§T‘?//25“/95
. i DAl i A

WELL CASG 2 e die . 48
CAsING TypE __PVC

ot e FLUSH THREADED
GROUT QuanmTr _SQ Gal

MATERIALS INVENTORY

Semm VEOWELL SCRUNN 2 i i . 2Q b uENIamE sial L 3/8” HOLE PLUG CLIPS
SCREEN TyPE _PVC INSTALLATION METHIOD  GRAMITY
SLOT size . 0.Q10"° — FILTER PaCk OFv, _45Q.1bs. _____
CENTRALIZERS _NONE FILTCR Pack TyPe  #1_SAND __

PORTLAND TYPE 1 BENTONITE priuinG wun rvee BENTONITE POWDER /WATER \wsTatLation we hon  GRAVITY.

GROUT TYPE
ELCY /DEPTH SOIL/ROCK DESCRIF NON WELL SKETCH INSTALLATION NOTES
: F|BOREHOLE ADVANCED T0 27" bgs
- r [ JUSING MUD_ROTARY DRILLING AND
X —LOCKING COVER||8_3/4" BIT. STEEL CASING WAS
CGROUND SUKFACE | [ |ORIVEN 6" INTO BEDROCK AND
0.0 0.0° — 12.0' Brown CMF | N
SAND (SP) : |GRQUTED IN PLACE. WITH BOTTOM
. L y [|AT 27" BGS THE REMAINDER OF THE
: ~8 3/4" DIA  [|TSmEET e i
: BOREHOLE /|BOREHOLE WAS ADVANCED WITH AIR
~1? = [|ROTARY DRILLING TO 65° BGS.
2.00 ' WELL INSTALLATION CONSISTED OF
12.0' - 21.0' bgs SILT : T S
- AND GRAVEL, (ML) - 5 L{LQWERING PVYC INTO THE HOLE WITH
5 3 TPVERISER 120" OF SCREEN_SET AT 64’ 865
R (X2 ’ B PR
2100 g 5 CEMENT  L|ADDING SAND PACK TO 34.5", 6" 0
21.0' - 65.0' bgs GRANITE §:§ BENTONITE | [FINE SAND TO 34', ADDING A
Granite gneiss very o CROUT BENTONITE CHIP SEAL TO 31’, AND
micaceous to 27' bgs C 55 N Rl
less mica more quartz with [ . | |GROUTING THE REMAINDER OF THE
depth. Very fractured at - 6" DIA STEEL -|HOLE
-30 24" bas. - CASING [ [HOLE. ;
- t l+—BENTONITE CHIP| |—-. NS
- F SEAL -
40 - i \FINE SAND L e
: - - 4400 T T T e
- PVC SCREEN [ - -~
“‘50 — s -_;-,._ SR —— -
; A L=~ 5 7/8" DIA G
N - BOREHOLE -
- WELL DEVELOPMENT NOTES
.60 o e-#saNOPACK | o
65.00 ) __.B5.00 j L L L
End boring at 65' bgs. :
-70 L
. : i LEGEND
- - Well casing -
‘ . @ CEMENT BENTONITE GROUT
80 : extended after :
: : installation refer to . 7// BENTONITE CHIPS SEAL
: X /]
- - SAP Table 3-1 for i
’ : more information - FINE FILTER SAND
-90 - -
: : : #1 MORIE SAND
-100 L “
110

Golder Associates



smarcotte
Text Box
Well casing extended after installation refer to SAP Table 3-1 for more information


MUNPTOURKING WeLlL IN ALLATION LOG

o no. _923-6058  ppoupey _ COAKLEY / EMP_WELLS / NH wete vo. MW=08  uwer 1 or )

oA mse M. ZARENSKI ooy inG we oo Hollow Stem Auger 4 1/4" 1D trouno eev. IRA wairk w449 TOPVC

wEATIER SUNNY/CALM ppy g company _ CAPITAL _ENVIRONMENTAL coar ey, 82.62 PVC  paig e 5/23/96

1icme 50" F oriL ric _BOMBARDIER DAVY 10 ppiigr _S. VOISINE  grapiep 1515 4/15/96 compicien 1615 4/15/96
TME / DAIE Mt / DRIE

LOCATION / cooroinates __N_183948.1 € 1211077.1 e

MATERIALS INVENTORY

WELL CASING 2 m. dio. 8 1L WELL SCREEN 2 n. dia. 5 i BENTOMTE sea. _BENTONITE PELLETS
CASING TYPE PVC screen Ty _PVC INSTALLATION METIOD GRAMITY
Jowt TvPe __ FLUSH THREAQED.. _._ ... sior size _Q.010" B FILTER Pack ofy. .28Qths_ .
CROUT QUANTITY _NONE CENTRALIZERS _NONE . FILIER BACK e §2.9AND
GROUT TYPE N/A DRILLING Mup 1vpe NONE INSTALLATION METHOD GRAMITY
LV, /0L I SOIL/ROCK DESCRIP 1on WELL SKETCH INSTALLATION NOTES
. Hole advanced to 10’ bgs _using
- o LOCKING CQOVER [ |holiow stem auger and advanced to
-—PROTECTIVE -112' bgs with the split_spoon. split
GROUND SURF ACE STEEL CASING || spoon_hole did not remain open.
0.0 0.0' — 7.0" Loose Brown tou | [0 1o 13--CEMENT SEAL |, | i
to grey fine SAND, little | —CcEMeENT [ A litlle sand placed in the bglg_lc_/rp
to some silt and gravel. [ . BENTONITE L[ of the hole. Screen set at 10" to
(sP) : ] pye (SROUT LIS bgs. Sand pack added to 3 bgs
5 Soturated below 4 T 500 —8 3/4" DIA ;Benlonite pellets added to 1’ bgs.
200 BOREHOLE -|Protective casing set on top of
7.0' — 10.4' bgs Brown tof —PVC SCREEN I |pellets and cemented into place.
grey medium SAND some “ 5 o - - e -
silt. Saturated : o —#2 SAND PACK [
10 10.40 - 140G —J ] N - -
10.4' - 12.0' bgs Very | E‘_ﬂ - e
_..12.00]_ stiff grey CLAY (CH) : . ..1200 [TH—EXTENT OF SPUT ||
- SPOON_SAMPLING  |-|——-- -~ -
End boring at 12’ bgs. - Egsr/:g’s%N I e
S5 :. E _ -
L , F
20 - -
-25 . -
) A | WELL DEVELOPMENT WOTES
-30 -
"33 - : LEGEND
; L CEMENT SEAL
40 o o
; : % BENTONITE CHIPS SEAL
. - |
- - #2 MORIE SAND
- 45 - | o
: ﬁ CAVE IN
. X L ]
-50 - -

55




MONITORING WELL INSTALLATION LOG

X8 Hp. . S23-6058 ppogct

COAKLEY /REMEDIAL DESICN /NH

ca msp. 3, Nevahehiriion noy e wETHOD

<

1/4° 1.D. HOLLOW STEM AUGER

weATHER SUNNY

oRuLNG coueany _ALL TERRAIN DRILLING

teup. 75" DRI R

MOBILE 8~53

DALLER Ooug Hateh

LOCATION / CODRDINATES

N. 1841253 E 1,211,9429

we na 0802 saeer ) ot 1

S

crounn eV, 33.8
touas eirv. 28:49

155 5/7/83 1715
STARTED RS — COMPLETED 5/7/93

WATIR pEPTH .5 BGS
OAYE/mut, 3/1/93

L WA Y

MATERIALS INVENTORY

WELL CASNG 1104w da ... 10 . LEL WELL SCREEN L4 w ga B
casme Twe . J5H 40 PVC SCREER TYPE SCH 40 PVC
JONT TYPE Flush Threading sor s o019t

crout ouannty NJA

CERTRAUZERS QNS

CAGUT TYPE N/A

DRRUING wWyo TP N/A

LL BENTOMITE $ta, . Palleis
INSTALLATION METHOD  Growity
FLTER PACK QTY. 200 inhe

FLTER Pacx e 2 sond

INSTALLATION SETHOO  Grawity

INSTALLATION NOTES

REV. /DEPTH SO /ROCKX DESCRIPTION WELL SKETCH

. - [{ Borehole cugered 1o 12.5 BGS. PVC
b a | screen get from 12.0° BCS to 7.0°

- < 4" di F

. : - Ca:?r:g Steel F1BGS. No.l sond pock poured tnrough
- CROUND SURFACE PVE Riser '{ augers ond ronged from 12,5 BGS

TYYY

0.0 0.0'~2.5" Lovse light
brown fine SAND,

Y

LN S 10 0 I S B0 S8 J 20 A 20 A 00 A0 AN 20 0 A0 0 0 A 0 000 0 S SN B SN S I8 00 S S S0 S O S8 A S AR M u S A J 6 40 00 2 20 S N BN A0 BN AN N AL 020 20 B S0 S 2wt m g

2.50
" 2.5'~9.0" Light brown fine |
L te medium SAND, trace |
" fine grovel, L
: 3.5' BGS Hit water
F 9.00 F
" 9.0'-12.0" greenish groy |
: cloyey SILT, some sond. |
F 12.00 r

12.50

J20'~12.5" greenish gray
ity CLAY, trace song’

Boring terminoted at
12.5 BGS

Ty

MRSLALA SIS RO SLALELIEI 0 SO0 AL SIS SLULA I I AL 000000 UL 20 0L L UL TR0 00000 S0 SLIRI0 A8 SLARAK SR 000 06

Cement
al  Surfoece Seol

—Bentonite Seol

PVE Screen

PVC Riser
6" dia porehole

Well casing
extended after
installation refer to
SAP Table 3-1 for
more information

Y YTYrY

to 5.0 BGS. Bentonite peflets placed

on top of No.t sand ond ollowed to

hydrate. Bentonite seol ronged from

5.0 BGS to 2.0 BGS.

TV T YT Ty

T

Y

TTTY

Y

rrry

Y Y

WELL DEVELOPMENT NOTES

Yy

Well developed with waterrs foot

volve on 6/15/43

AL

Ty

Y

TYYY

YT

TYYY

T

Yy

TYTY

Y



smarcotte
Text Box
Well casing extended after installation refer to SAP Table 3-1 for more information
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MONITORING WELL INSTALLATION LOG

oo wo 923-6053  proxer . COAKLEY/REMEDIAL DESIGN /NH el no. _0P-05 ot Lot

ca mgp, 5. Nevhehirtion neyyine wpmmap % 1747 L0 HOLLOW STEM AUGER cRouND DLEV. 109.8 WATER OEPTH 14.88 8¢

WEATHER __SUPNY  aanimng coupany Akl TERRAIN DRILUING SouAR pLev, 1268 DATE/mME 8714793

TENP. 8y orey mic _GHME 43 Skid Rig DRILLER Bob Barrassg staRTED 13135 6/10/93 comPLETED 1830 6/ [
TWE / DAYE Wl 7 DATE

LOCATION / COORDINATES N_183.457.5 £ 1,212.015.9

MATERIALS INVENTORY

TrYYTYTTY
,.,“7;11“11;]'111;;'1y]‘[;l’{;!v!l'!‘!!!(!l!!‘!l‘l!,ivtl{!?!!}l!rlil!“(‘("l 1] T

Boring terminoted at
23.2 BGS

TP

LTINS SIS ALELAS LIS TLAASGALEL SLIS LI AL IR0 SO0 A0 TS S0 S0 3010,

TTYY

WELL CASHG 114 i dia )8 LI WELL SCREEN LS4 . g 1O Lt BENTONITE SEAL . Beliels
casing TYPe ___SCH 40 PVC sereen Trpe L SCH 40 PVC INSTALLATION METHOD Growly
JONT TYPE Flush. Ihreading. KLOT ST o ALTER PACK QTY. _ 200 Ihx
CROUT ouannTY 13 goligns CENTRAUZERS .[QNC FLYER PACX TvPE #lagng
GROUT TYPE Cement Bentonite DRLLNG MUD Tyee NJA INSTALLATION METHOD Grovity
ELEV. /DEPTH SOIL/ROCK DESCRIPTION WELL SKETCH INSTALLATION NOTES
» L I| Borehoie ougered lo 23.2° BGS. PVC
E E 4 dia Stee! | screen set from 23.0° BGS to 13.0°
Eoo. C N Casing [1BCS. No. | sond pack poured
r 0.0 GROUND SURFACE PVC Riser bl through ougers ond ronged from
- 8.0-0.5 Medium brown t fe [sg—Cement t123.2 BGS to 10.5 BGS. 00 sond
L orgonic TOPSOIL - b4 34 Surface Szof o
- 0.5-55 Lont oramae b m-_ % Fl poured on top of NO. 1 sond from
o d. € Dro L - » -
- e o coane SANG, : ; ; | 10.5° 8GS to 10.0° BGS. Bentonite
- 550  |%°7MF gravel, trace sit. o % /‘ng?nté Grout L[l.chips ploced on top of 00 sand.
. Loase light gray and b 6.0~ 4 4____,00 Sand : hydraled ond ronaed from 10.0° BG:
. light brown fine to coarset ) Q Q rlto 6.5 BGS. 00 sand placed on top
" SAND AND GRAVEL, [ o s . A
. . Sé ;EMBmtonite Seal 3 of chios to 6.0° BCS. Bentonite/
r :__ 10‘6105 - E-—-OO Sond : cement grout tremied on top of 00
" b ’ [} sond.
- 12.50 : PVC Riser |
- 12.5~14.0 light gray fine 13,0 moand . o 1 ONG o
P 14.00 to medium GRAVEL, somef # S
sond. : [ -E:- L
14.0°~21.2" Soturated light [ r
groy medium to course A L
SAND AND GRAVEL little L L
siit and clay. - PVC Screen r
21.20 L . L
21.2~33.2 Uight oiive | o6 dio borehole |
2320 green SILTY CLAY, Gttte 23.0 B e End Co r
fine sand trace of L - e P r
N gravet. 7L [
] 23.2

WELL DEVELOPMENT NOTES
Vell developed using Waterra foot
wvoive on §5/14/93

T

TrTY

Ty

Ty

TEPY

Ty

Ty

™y

v

TPy

LI L DL LIS




% ; /: A R l ES PROJECT: Coakley Landfil BORING NO.  AE-1A
ENGMEERNG, IHC,
e vironm en i engineers 3.0y ogeotogiy LOCATION North Hampton. New Hampshire SHEET Page 10f 2
BORING CO.: Great Works Test Boring - Truck Rig. FILE NO. 870708
FOREMAN: Don. DATE TiME DEPTH CASING STABT. CASING SAMPLER
ARIES REP.: Mike Towle 3/28/99 12:00 PM 21.75 PVC 30min_(TYPE 4" Steel e
DATE: 03/26/99 3126199 13:30 29.06 PVC 2hrs ISIZELD. 4" Steel aves
PVC ELEVATION 100.81 HAMMER WT, 140 ibs foeaad
DEPTH |SAMPLE] S.P.T | SAMPLE ADVJ INSTRU STRATA
NO. 6" INTERVAL| RECOV READ |SAMPLE DESCRIPTION CHANGE {NOTES
FEET FEET INCHES PPM 3
B $-1 2-1-1-4 6-2 24110 ND Gravely SAND, with litie fine gravel, medium ta fine . 5
] Sand, foose, damp, brown, SW Gr. e
] SAND : R
50 | :
i sz je1212- 57 24/22 NOD Gravely SAND, some coarse to fine Gravel, fine to |
| 13 coarse Sand, medium dense, brown, SW
10.0 -9 ¥
oS3 20-26- | 10-11.5 19/14 ND Till- Geavelty SAND, some coarse to fine Gravel TIL
B 35-50/1 coarse to fine SAND, trace Sitt, very dense, moist,
] brown, SW :
150 | g
i sS4 14-23- 15-17 24/12 ND Boulder 11.5-12.5 feet 1
] 21-16 Tilt- Sandy Gravel, some fine to coarse Gravel, coarse .
R Sand, dense, saturated, brown, C.W, g
20.0 ] 3
B
: §-5 30-11- 20-22 2412 ND Till: same as sample 5-4 but medium dense, some
i 11-12 cobbles &
4
25.0 & S6 9.7-8-10f  25-27 24/8 ND Till: Same as sample S-5 (sand washed out) =
B
30.0
1 87 10-7-7-6| 30-32 3413 NO Till- finer material washed out, Gravet/Cabbles Q
350 | £
1 s8 8-5.6-3 35-37 24/9 ND TiLL- Same as Sample S-5 but fittle Silt - gray. :
b Saturated, medium, dense, GW. &
J -38- g
| Silty
40.0 CLAY l 8
s 4-6-5-7 40-42 24/8 ND Sitty CLAY, medium dense, some silty Clay, sof, b
1 saturated, CM
450 |
is-10 Woly12] 4547 (24/24 Silty CLAY, moderatelypiastic, Sitty CLAY,medium soft,
| 6-Apr medium, so, saturated, gray, CM )
h B
50.0 ]
1 sn 5.5-8-7 5052 24/24 NO Silty CLAY, moderate plasticity, little sitty clay, soft g
E saturated, gray, Ch
he i
£ X i
R 1. 2 bags of cement {94 Ibs each}
I{E 2. 2 bags of grout (5 Ibs each)
M 3. Type t Porttand cement
A
R
K
S




W

ARIES

PROJECT: Coakley Landfil

BORING NO,  AE-1A

EMGREERING, INC.
€0 UrONM en 43 englneers i UTOgeolPs b LOCATION Nonh Hampton, New Hampshire SHEET Page 2 0f 2
BORING CO.: Great Works Test Boring - Truck Rig. FILE NO, 970708
FOREMAN: Don. DATE TIME DEPTH CASING STABT. CASING SAMPLER
ARIES REP.: Mike Towia 3/28/99 12:00 21.75 PVC 30min JTYPE 4" Steel
DATE: 03/28/99 3/26/99 13:30 29.08 PVC 2hrs  [ISIZELD. 4" Steel
PVC ELEVATION 100.81 HAMMER WT. 140 lbs.
DEPTH | SAMPLE] S.P.T | SAMPLE ADV. INSTRU STRATA :
NO. 6" |[INTERVAL] RECOV READ |SAMPLE DESCRIPTION CHANGE INOTES
FEET FEET INCHES PPM
J
| Sily Clay
55.0 js-12 5-5-4-4 55-57 24124 ND Same as Sample S-11
| TILL
80.0 S-13 ] 19-18-26 60-82 24124 NO Siky Gravel, coarse to fine Gravel, little, coarse to fine
i -34 Sand, some silty Sand, dense, gray, GW Till
65.0 f S-14 30-53- 65-66 15/10 ND Tift - weathered Schist, black -gray, GW
| 50
i Schist
70.0
55.0
85.0
75.0

X >P>ITMD

1. 2 bags of cemertt {84 {bs each)
2. 2 bags of grout {5 1bs each)
3. Type If Portland cemert




’ A R l E S PROJECT: Coakiey Landfill BORING NO.  AE-18
ENGHEERING, INC.
@ WION én 44 englaeets 3 hyrogeoiogs s LOCATION North Hampton, New Hampshire SHEET Page 1 of 2
BORING CO.: Great Works Test Boring - Bomb. FILE NO. 970708
FOREMAN: J. Lee DATE TIME DEPTH CASING STABT, CASING SAMPLER
ARIES REP.; Mike Towle TYPE 2" HAS 24" Split Spoon
DATE: 03/25/99 SIZE 1.D. 4’ Casing 1-3/8"
PVC ELEVATION: HAMMER WT, ee 140 1bs.
DEPTH || SAMPLEl S.P.T | sAMPLE ADV.J INSTRY STRATA = S
NO. 8" |INTERVAL] RECOV READ |SAMPLE DESCRIPTION CHANGE |NOTES .
FEET FEEY INCHES PPM =
: 8-t 2-1-1-4 02 24/10 NO Gravely SAND, with little fine gravel, medium to fine
| Sand, loose, damp, brown, SW Gr.
| SAND :
5.0 i 1%
1 s2 je1212 57 24/22 ND Gravely SAND, some coarse to fine Gravel, fine to
N 13 coarse Sand, medium dense, brown, SW
10.0 g
4 S-3 26-26- 16-11.5 19/14 NO Till- Gravelly SAND, some coarse to fine Gravel TILL :
| 35-50/1 coarse ta fine SAND, trace Silt, very dense, maist, &
N brown, SW
150 ]
I sS4 14-23- 15-17 24112 ND Bouder 11.5-12.5 feet ]
| 2116 Titk Sandy Gravel, some fine to coarse Gravel, coarse :
" Sand, dense, saturated, brown, C.W.
20.0 ) 7
j $-5 30-11- 20-22 24712 ND Till: same as sample S-4 but medium dense, some
i 11412 cobbles
250 || S8 9-7-8-10 25-27 24/6 ND Till: Sama as sample S-5 (sand washed cut)
30.0 T
4 87 10-7-7-6}  30-32 34/3 ND Tili- finer materiat washed out, Gravel/Cobbles z
- :';
35.0 :
] ss8 8-5-8-3 35-37 24/9 ND TILL- Same as Sample $-5 but fittle Sitt - gray,
A Saturated, medium, dense, GW. ;
| -38- £
4 Sity B
40.0 CLAY .
i S8 4-8-5.7 40-42 24/8 ND Sitty CLAY, medium dense, some sitty Clay, soft,
A saturated, CM
450 | :
1510 Wolt/12 45-47  [24/24 Sitty CLAY, moderatelyplastic, Silty CLAY medium seft,
| 8-Apr medium, soft, saturated, gray, CM
50.0
p S8-11 5-5-8-7 50-52 24724 ND Sitty CLAY, moderate plasticity, littie sity clay, soft e
R saturated, gray, CL & 5
] i |
] B 3
55.0 ; i 9 2
R 1. Small diameter augers to 10 - won't stay open, switch to drive casing and wash
13 2. Rofler bit through boulder 11.5-12.5' bgl. Another small boulder at 20'
M 3. Losing water throughout boring to loose titlgravel/cobbles Type 1 Portland cement
A 4. First time water in hole when rods inserted was 3537 bgl.
R
K
S




v%&/ A R l E S PROJECT: Coakley Landfil BORING NO.  AE-1B
EHNGNEERNG, HC.
e uronm e 1 enginears &Ny ogeoing il LOCATION North Hampton, New Hampshire SHEET Page 2 of 2
BORING CO.: Great Works Test Boring - Bomb, FILE NO, 970708
FOREMAN: J. lee DATE TIME DEPTH CASING STAB T, CASING SAMPLER
ARIES REP.: Mike Towle 3/26/99 12:00 3033 PVG 30 min ITYPE PVC 24" Split Spoon
DATE; 063/25/99 3/26/89 13:30 28.87 PVC 2hrs  ISIZE LD, 4" Casing 1-3/8"
PVC ELEVATION: HAMMER 140 tbs.
DEPTH | SAMPLE[ S.P.T | SAMPLE ADV. INSTRU STRATA e
| NO. 6" [INTERVAL| RECOV READ |SAMPLE DESCRIPTION CHANGE |[NOTES
FEET FEET INCHES PPM
S.12 5-5-4-4 55-57 24124 ND Same as Sample S-11

i 58

] TiL
60.0 |

4 S13 19-18- 80-62 24112 ND

28.-34 Silty Gravel, coarse to fine Gravel, fittle, coarse to fine

Sand, some sity Sand, dense, gray, GW Till

65.0 S-14 30-53 65-66 15710 NO TILL- Weathered Rock
B {Schist - Black/ Grey)
i -Dry 66-70°
70.0 Fracture Zone producing water at 71 feet

Grey Schist - at 73 feet producirg a ot of water

75.0

80.0
Black/grey schist- 81 feet harder driling some rust stain

Bottomn - 85.5'

. Small dean, Augers to 10" - won't stay open, switch to drive and wash casing

. Rofler bit through boulder 11.5-12.5" tyl. Another smalt boulder at 20"

. Losing water throughout baring to loose tilVgravetcobbles Type il Portiand cement
. First time water in hole when rods Inserted was 35-37' bgl.

EEZIE

wXIPZIMAI




€ MIONm e BE €NGINeeTs A i Y Ogeniogiit

ENGHEERNG, HC,

PROJECT: Coakiey Landfilf

LOCATION: North Hampton, New Hampshire

[BORING CO.: Great Works Test Boring

BORING NO.  AE-2A

SHEET
FILE NO.

Pagetof i
970708

FOREMAN: J.Lee

DATE TIME DEPTH

CASING

STABT.

ARIES REP.. Dave Whelan

712771999

DATE: 07/27799

PVC ELEVATION:

CASING
PVC

SAMPLER
24" Spiit Spoon
1-3/8"

TYPE
SIZELD.
HAMMER

4" Casing

DEPTH || SAMPLE| S.P.T
NQ. 6"

SAMPLE
INTERVAL

ADV./
RECOV

INSTRU

READ |SAMPLE DESCRIPTION

STRATA
CHANGE

NOTES

FEET FEET

INCHES

PPN

5.0

10.0

No Sampling
See AE-2B

Drive and Wash w! Roller Bit

15.0

20.0

25.0

30.0

23'- 1" Bottom

35.0

40.0

50.0

.-21._
SAND
23
BS

R I IMI




y ’ A R I ES PROJECT: Coakley Landfill NBORING NO. AE-2B
ENGHEERING, INC.
exfuronm ensy englneers an\,«.;na/geox&ju{'w o LOCATION: North Hampton, New Hampshire SHEET Page 1 of 1
BORING CO. Great Works Test Boring FILE NO. 970708
FOREMAN: J.Lee DATE TIME DEPTH CASING STABT. CASING SAMPLER
ARIES REP.: Dave Whelan 712711899 9:30 TYPE PVC 24" Split Spoaon
DATE: 07/27i99 SIZE 1.D. 4" Casing 1-3/187
PVC ELEVATION:
DEPTH | SAMPLE| SP.T | SAMPLE ADV./ INSTRU STRATA
NOQ. 6" INTERVAL RECOV READ |[SAMPLE DESCRIPTION CHANGE
FEET FEET INCHES PPM
oS4 2-3-4-6 62 23" ND SAND, wg., nvf SAND, loose, dry, bn SW. Topsoil
-4 .7~.
| SAND
5.0 4
4 82 4-5-13- 5-7 18" ND SAND, wg., tr. Gravel, nvl, SAND, so silt, m. den,
21 moist, grey, SW, -7
| Siity
i SAND
10.0 TILL- Weathered Rock -8
a1 S3 |22:21-24) 12-Oct 177 ND TILL- silty Gravel, wg., so angular gravel, 1: f/m SAND THL
] 30 11 sitty dense, sat, grey SM
158 || 5S4 7100 for 15-17 4 ND TiLL- wg., angular grave! -15-
| 5" BOULDER BOULDER
| 16.5-
i Drive Casing Through BOULDER
200 |
4 S5 21.33-50]  20-22 14 NO Weathered Bedrock
i for 2" {schist Black/Grey) l =22
N Casing Refusal @ 20 ft. BEDRCCK
B Air Hammer 20™-50"
25.0 |
30.0 Comp. Bedrock @ 30 -30-
' Comp,
] Br.
35.0 :
100 |
450 |
50.0 1
550 |
R 0-10 LOOSE
E 10-30 M Dense
M 30-50 DENSE
A 50+ U Dense
R 100+ REFUSAL
K
S Proposed 33" 0+ 20 into rock 53
8" TILL observed in wash casing set @ 20'- 0" (BEDROCK)




7 ARIES

PROJECT: Coakley Landfill BORING NO.  AE-3A
ENGMEERING, IRC,
enionm en ki engineers & kyd ogeotogs LOCATION North Hampton, New Hampshire SHEET Page 10f 1
BORING CO.: Great Works Test Boring - Bomb. FILE NO. 970708
FOREMAN: J. Lee DATE TIME DEPTH CASING STAB T, CASING SAMPLER
ARIES REP.: Mike Towle 3/26/99 12:00 30.33 PVC 30 min {TYPE PVC 24" Spit Spoon
DATE: 03/24/99 3/26/99 13:30 28.87 PVC 2hrs  ISIZELD. 4 Casing 1-3/8°
PVC ELEVATION: HAMMER WT. 140 Ibs.
DEPTH | SAMPLE! S.P.T | SAMPLE ADVY INSTRU STRATA .
NO. 8" |INTERVAL| RECOV READ |SAMPLE DESCRIPTION CHANGE |NOTES §

FEET FEET INCHES PPM

4 st 114-17- o2 24/12 ND Sand Gravel, v, s0., Cobbles, 50, C/f Gravel, oif SAND,

] 18-14 dense, dry, bn., CW
5.0 i -RIP-RAP Relusal @ 5 ft

] Drill w/ Air Hammer to 10'

] FILL
10,0 S-2 3-4-5-9 10-12 24/20 ND Sity CLAY, mod. plastic, s0. CLAY, silty, -g-

§ soft, sat.or,CM CLAY

R Sand lens @11-11.5

| -13-
150 # S-3 §-18- 15-17 24115 ND THLL- Sifty Gravel, wg, so. Angular

| 24-26 gravel, C fAv sand, tr. Clay, dense, sat, gr, CM

i BEDROCK @ 17.5 -17.5

1 BEDROCK
20,0 S-4 20 WD Drilled 2" into BEDROCK
250 |
30.0
350 |
40.0
45.0 i
50.0
R
£
M :
A !
R 8
K
S




@ A R I ES PROJECT: Coakley Landfil BORING NO.  AE-38
ENGHEERING, INC.
e Mronm e 1 engineers &1y ogeologits LOCATION Horth Hampton, New Hampshire SHEET Page 1 0of 1
BORING CO.: Great Works Test Boring - Bomb, FILE NO. 970708
FOREMAN: J. Lee DATE TIME DEPTH CASING STABT. CASING SAMPLER
ARIES REP.: Mike Towle 3/24/98 10:00 881 PVC 15 min _IITYPE HSA/D+W 24" Split Spoon
DATE: 03/23/99 tot. dpth- 42.8 PVC SIZE 1.0, 274 1-3/8°
3/24/99 11:49 869 42.8 2hrs e
3/24/99 13:30 8.45 42.8 4 hrs -
PVC ELEVATION: 3/25/89 4230 8.51 42,77 tday [HAMMERWT. e 140 1oy,
DEPTH |SAMPLE] S.P.T | SAMPLE ADV/ INSTRY STRATA o o i 2
NO. 6" |INTERVAL| RECOV READ {SAMPLE DESCRIPTION CHANGE |NoTES f5 S EQUIPMENT INSTALL
FEET FEET INCHES PPM 5 ¥
H S 1117- 02 24/12 ND Sandy Gravel, some Cobbles, some coarse to fine Gravel
18-14 coarse fo fine SAND, dense, dry, brown, CW ¥
i Gravel 3
: and .
5.0 A Rip-Rap refusal at 5 feet drilledd with air hammer to 10 Cabbles E
| feet, to penetrate Rip-Rap %
] .
10.0 1
i S2 3-4-5-0 10-12 24720 ND Siity CLAY, moderate plasticity, some CLAY, sitt, Sitty 5
] soft. saturated, gray, CM also a Sand lens at 11-11.5 & CLAY ;:
| 5
15.0
g s 919 1517 24115 ND TILL-Silty Gravel, well graded, some angular gravel, -16+ 3‘
| 24-26 coarse fo fine WSAND, trace Clay, dense, saturated, TiLL . 3
| gray, SM -18-
| Refusal with casing at 17 feet
20.0 S-4 20 ND BEDROCK- chips from air hammer
] Alf Hammer Bedrock- 17-40 BEDROCK
) Schist , e
250 ND g
30.0 )
I s 32-40 ND {Producing a lot of water with air hammer chips at 24 ft. Granite
B Slight odor from water Pegmatite?
| Granite with biotite, some large whits chips may be
] pegmatite.
350 |
] Fracture at 39 feet - rig jumped - rust colored water
40.0 Botiom 40°
i :
4
450 |
50.0
1. Lost alot of grout to formation at 40° bgs.
R 2. Used combination grout/chips and surface
E 3. Start with small dlameter augers to 5' refusal - switch to steel casing
M Use air hammaer (if drive and wash woukl prbably lose a lot of water) 1o 10 feet, Drive a second section of pipe to 10" - drive and washto 15' - roller bit ajead (lost circulation at approx. 207} - switch 1o air ha
A
R
K
S




7 ARIES

HBORING NO.

PROJECT: Coakley Landfilt AE-4A
’ ENGNEERNG, INC.
= T engineers iy LOCATION Greenland/Hampton, New Hampshire SHEET Page 1 of 1
BORING CO.: Great Works Test Boring FILE NO. 97070 E
FOREMAN: Peter M. DATE TIME DEPTH (ft. bgs) CASING STABT. CASING SAMPLER
ARIES REP.: A. Piekarski TYPE HS.A split spoon
DATE: 9/15/2003 SIZE O.D. 2"
GROUND SURFACE ELEVATION (ft MSL): namMmERWT. 14010
pEPTH |[SAMPLE] SP.T | SAMPLE INSTRU STRATA I ,
NO. 6" |INTERVAL| RECOV| READ |SAMPLE DESCRIPTION CHANGE _ |NOTES EQUIPMENT INSTALLED
FEET ) FEET _|INCHES| PPM (DRAWING NOT-TO-SCALE)
_ 1 24" <1.0 [Loam, organics, dark brown (0-4"); grades to f./c. SAND,
4 s41 1 some fractured rock, trace clay and siit, grey-brown, dry, SP. ELEVATION PROTECTIVE
0-2 10 CASING 0.0!
2 18
B e | ‘CONCRETE
] no split-spoon sample collected. SAND SEAL
4 —
N I 2'Pve
RISER
_ 21 24" <1.0  Jf.fc. SAND, some fractured rocks, trace clay, no silt,
6_J S§-2 29 water approx. 6-feet, poorly graded, brown-grey, SP. wet - FORMATION
6 32 SOIL
35
8 —
. no split-spoon sample collected. 2 bgs
] BENTONITE top
| SEAL 4 bgs
10 bottom
] 8 24" <1.0  [ffc. SAND and GRAVEL, some clay, few cobbles, SAND TOP
S-3 20 wet, poorly graded, grey, GC. 2"tD. PVC
_§ (10-12) 15 WELL SCREEN 5 bgs
12 7 WITH 0.010" SLOTS
= no split-spoon sample collected.
14
I s4 41 24" <1.0  [Fractured weathered bedrock, wet, grey. Weathered
2'/50 Bedrock ? " FILTER
] End of exploration at 15' bgs.
16
18
N BOTTOM OF 15'bgs
- SCREEN
- BOTTOM OF J5bgs.
20 BORING
R 1. Great Works Test Boring set wall at 15' bgs when auger chattering on possible weathered bedrock.
E
M
A
R
K
S

97070E AE-4 logs.xis



’ A R I E S PROJECT: Coakley Landfill HBORING NO. AEA4B
- ENGHNEERING, INC.
environm en 1 engineers & 1 yarogeologs & LOCATION Greenland/Hampton, New Hampshire SHEET Page10f3
BORING CO.: Great Works Test Boring FILE NO. 97070 E
FOREMAN: Peter M. DATE TIME DEPTH (ft. bgs) CASING STAB T. CASING SAMPLER
ARIES REP.: A. Pigkarski TYPE Roller Bit None
DATE: 9/16/2003 SIZE O.D. 2"
GROUND SURFACE ELEVATION (ft MSL): HAMMER WT.
OEPTH [|SAMPLE| S.P.T SAMPLE | ADV./ | INSTRU STRATA :
NO. 6" |INTERVAL| RECOV| READ |SAMPLE DESCRIPTION CHANGE _ |NOTES EQUIPMENT INSTALLED
FEET FEET [INCHES! PPM {DRAWING NOT-TO-SCALE)
- No Sampling - See AE-4A for subsurface conditions.
_ ELEVATION PROTECTIVE
__ CASING 0.0
2 —
n 10
] - CONCRETE
A SEAL
4 et
- L 2'PVC
_ RISER
6_| wet - GROUT TO GROUND SURFACE
8 vand
] 18'bgs
_ BENTONITE top
_ 7 SEAL 32'bgs
10 bottom
_ TOP
— 2"1.D. PVC
. WELL SCREEN 34’ bgs
12 WITH 0.010"SLOTS
14
Weathered CFLTER
n Fractured weathered bedrock, wet, grey. Bedrock
16
18
| BOTTOM OF 44' bgs
] SCREEN '
N BOTTOM OF 44'bgs
20 BORING ‘
R 1. Great Works Test Boring used drive & wash techniques to 15’ bgs. No sampling between 0-15' bgs. when auger chattering on possible weathered bedrock.
E
M
A
1S

97070E AE-4 logs.xls



HBORING NO.

‘% 4 A R l ES PROJECT: Coakley Landfill AE-4B
; " ENGNEERNG, INC.
e i englneers & hyrog: LOCATION Greenland/Hampton, New Hampshire SHEET Page20f3
BORING CO.: Great Works Test Boring FILE NO. 97070E
FOREMAN: Peter M. DATE TIME DEPTH (ft. bgs) CASING STABT. CASING SAMPLER
ARIES REP.: A. Piekarski TYPE Roller Bit None
DATE: 9/16/2003 SIZE O.D.
GROUND SURFACE ELEVATION (ft MSL): HAMMER WT,
DEPTH |SAMPLE[ SP.T | SAMPLE | ADV./ | INSTRU STRATA I
NO. 6" |INTERVAL| RECOV| READ [SAMPLE DESCRIPTION CHANGE __|NOTES EQUIPMENT INSTALLED
FEET FEET | INCHES PPM (DRAWING NOT-TO-SCALE)
] No Sampling - Drive & Wash Drilling Through Bedrock
] ELEVATION PROTECTIVE
N CASING 0.0’
22 PO :
’ CONCRETE
-] SEAL
24
_ L 2"PVC
_ RISER
26 _| |- ‘GROUT TO GROUND SURFACE
| Bedrock
28
] 18'bgs
_ BENTONITE top
B | sear 32 bgs
30 bottom
_ TOP
] 2"1LD.PVC
n WELL SCREEN 34 bgs
32 WITH 0.010" SLOTS
34 o
N FILTER
36
38
_ BOTTOM OF 4abgs
- SCREEN
- BOTTOM OF _ﬁ_bg_s___
40 BORING
R 1. Great Works Test Boring used roller bit drilling with drive and wash drilling technigues to set bedrock well at 44-feet bgs.
E
M
A
R
K
S

97070E AE-4 logs.xis



' % A R I ES PROJECT: Coakley Landfil "BORING NO. AE-4B

N ENGNEERING, INC.
en 4 engineers 3 i ydrog % LOCATION Greenland/Hampton, New Hampshire SHEET Page3of3
BORING CO.: Great Works Test Boring leiLe NO. 97070 E
FOREMAN: Peter M. DATE TIME DEPTH (ft, bgs) CASING STABT. CASING SAMPLER
ARIES REP.: A, Piekarski TYPE Rolter Bit None
DATE: 9/16/2003 {SIZE 0.D.
GROUND SURFACE ELEVATION (ft MSL): HAMMER WT,
DEPTH ||SAMPLE] S.P.T SAMPLE | ADV./ | INSTRU STRATA
NO. 6" |INTERVAL| RECOV| READ |SAMPLE DESCRIPTION CHANGE _|NOTES EQUIPMENT INSTALLED
FEET FEET_|INCHES| PPM (DRAWING NOT-TO-SCALE)
] No Sampling - Drive & Wash Drilling Through Bedrock
» ELEVATION PROTECTIVE
_ CASING 0.0'
42_| Bedrock
N 1.0t
pu - CONCRETE
-] SEAL
44
n End of boring at 44-feet bgs. T 2'PVC
_ RISER
46 _| wet - GROUT TO GROUND SURFACE
48
] 18' ggs
- BENTONITE top
. ) SEAL 32'bgs
50 bottom
| TOP
| 2"1.D. PVC
_ WELL SCREEN 34''bgs
52 WITH 0.010" SLOTS
54
_ *FILTER
56 -—
58
| BOTTOM OF 44" bgs
SCREEN
: BOTTOM OF 44''bgs
60 BORING
R 1. Great Works Test Boring used roller bit drilling with drive and wash drilling techniques to set bedrock wefl at 44-feet bgs.
E
M
A
R
K
S

97070E AE-4 logs.xis



GROUNDWATER MONITORING WELL REPORT

. dfill

srre: _Coakley Landhil LocaTion: —North Hampton, NH
WELL No.:_FPC-2A PROJECT NO.: —4710-15
CONTRACTOR: Empire DRILLER: Layne Pech
INSPECTOR: _J.K.Kane INSTALLATION DATE.4-3-92

ALL DEPTHS ARE IN FEET BELOW GROUND SURFACE

PROTECTIVE CASING
STICKUP
PADLOCK — 281 FT
GROUND . —e
RFAC w3 “aR s
SURFACE "oy S o SO R SURFACE SEAL

DIAMETER AND MATERIAL 2 in. PVC

OF RISER PIPE

NN

TYPE OF BACKFILL AROUND RISER GROUT

DEPTH OF TOP OF
SUBSURFACE SEAL 3 FT.
TYPE OF SUBSURFACE SEAL BENTONITE
TOP OF BACKFILL
AROUND SCREEN 4 FT
DEPTH OF BOTTOM
OF RISER 6 FT,
SIZE OF SCREEN
OPENINGS 010 IN
| TYPEOFBACKFILL
AROUND SCREEN . QOUARTZ SAND
DIAMETER AND MATERIAL
OF SCREEN 2 IN. PVC - WIRE WOUND
DEPTH OF BOTTOM
’ OF SCREEN 16 FT,
BOTTOM OF BOREHOLE 16 FT




GROUNDWATER MONITORING WELL REPORT

. L. il
SITE: Coal—d'ﬂ andf. LOCATION: North Hanmton, NH
WELL No.: _FPC-2B PROJECT NO.: _4710-15
CONTRACTOR: _Empire DRILLER:_Layne Pech
INSPECTOR: _J.K.Kane INSTALLATION DATE:_4-3-92

ALL DEPTHS ARE IN FEET BELOW GROUND SURFACE

PROTECTIVE CASING
STICKUP
PADLOCK —— 2 55 FT
GROUND i A
SURFACE anefa “2J:i] — SURFACESEAL
- 7, DIAMETER AND MATERIAL 2 IN.PVC
é ﬁ OF RISER PIPE
% %"""""—TYPE OF BACKFILL AROUND RISER GROUT
BEDROCK SURFACE (16.9 FT.) / - /
. DEPTH OF TOP OF
2 SUBSURFACE SEAL 169 FT,
TYPE OF SUBSURFACE SEAL BENTONITE
TOP OF BACKFILL
AROUND SCREEN 20FT
DEPTH OF BOTTOM
OF RISER 22 5FT
SIZE OF SCREEN
OPENINGS 010 IN
TYPE OF BACKFILL
AROUND SCREEN QUARTZ SAND
DIAMETER AND MATERIAL
OF SCREEN 2 IN. PVC - SLOTTED
DEPTH OF BOTTOM
/ OF SCREEN 37.5FT.
37.8 FT.
BOTTOM OF BOREHOLE




CAMP, DRESSER & MCKEE, INC. TEN CAMBRIDGE CENTER, CAMBRIDGE, MA 02142

Soil Boring Log well Installation and Completion Data
Client USEPA Site Coakley Landfill Job No. 4710-15 surveyed Elevation: Ground -
Date Drilled 4-3-92 Well No. FPC-2A Boring Co. Empire Top of Casing — Screen Length 10 ft
Total Depth 16 ft Boring Method Used Hollow Stem Auger Piezometer Casing Size & Type 2 in. PVC
Field Geologist J.K. Kane Organic Vapor Instruments ovM Water Table Depth +1.04
Depth Samp. Blows ger 6" Sample Adv./ | Org. Vap. L. Strata. Equipment
{feet) No. 1bs. Interval | Recov. PPM Sample Description Change Installed
- Ahger to 16 ft, Construct Well See Well
- Report
5~
10
15

Pl

1111

Remarks: No soil samples collected




' cAMP, DRESSER & McKEE, IRC. TEN CAMBRTDGE CENTER, CAMERIDGE, MA 02142

! S»il Boring Log Well Instaliation and Cowpletion Dmta
Client USEPA Site Coakley Landfill Job No. 4710-15 Surveved Elevation: Ground __—
Date Drilled 4-28/5—4-92 Wall Ne. FPC-3A Boring Co. ire Top of Casing — Screen Length 10 ft
Total Depth 73 ft Boring Mathod Used Wash and Drive Piezometar Casing Size & Type 2 in. PVC
Fisld Geclogist J.K. Kane organic Vapor Instruments OVH Water Table Depth =0.47

Dapth Sammn. r 6" |_Sampl Adv. org. Vap. Strata. i t
(fect) Ro. Big\orslg;' In:ﬁv:.‘l. Re:ov{ g!!‘H P Sample Description Change %ggtgﬁgd
(£8)
- Wash and Drive to 55 ft. See Well
- Report
- {No saxzples collected. See FPC-3B)
55
-1 1 10-15-50/0.5’| 55-57* 1.5/0.6
6 # 58:'=T1" by 13 ial
' rown, ston acia
-| 2 110/0.5' 60-52" 0.5/0.4 till; ni.gz:lysmd. g:nveg:: ght,
- very dense
6
-t 3 100/G.3" 6567 0.3/0.3
- 4 61-112,0.5° | 6763’ 1/0.8
70 -
= 71=73* dark grev bl ilt,
15 ea™ | ok, by e Bl gt e
- 4 - <4/0. sma . A
o7 jiee:s. 42.52737[0:5005 Y Tystals

ti11

[N

[ AR

ENN]

Remarks:




GROUNDWATER MONITORING WELL REPORT

SITE: _Coakle Landfill

LOCATION: North Haington. NH
4710-15

WELL NO.: _FPC-3A PROJECT NO.:

CONTRACTOR: _Empire

DRILLER;_Layne Pech

INSPECTOR: _L.K.Kane . INSTALLATION DATE..3-4-92
T DEPTHS ARE IN FEET BELOW GROUND SURFACE
—— PROTECTIVE CASING
STICKUP 260ET
PADLOCK ——
GROUND - B
SURFACE 0 ~4-.{ — SURFACESEAL
;’ Z DIAMETER AND MATERIAL 2 N, BVC
7 OF RISER PIPE
é e TVPE OF BACKFILL AROUND RISER GROUT,
= DEPTH OF TOP OF
SUBSURFACE SEAL S4FT.
TYPE OF SUBSURFACE SEAL BENTONITE
TOP OF BACKFILL
AROUND SCREEN 37 FT
DEPTH OF BOTTOM
OF RISER 62 FT
15 FT. _
4 IN. STEEL CASING _
_ SIZE OF SCREEN
~ OPENINGS 010 TN
~ |{{l—— TyreoFBACKFLLL
_ AROUND SCREEN QUARTZ SAND
- DIAMETER AND MATERIAL
— OF SCREEN 2 N, PVC - WIRE WOUND
- DEPTH OF BOTTOM
- ” OF SCREEN 2ET
BOTTOM OF BOREHOLE T3 FT




AMD, DRESSER & MCEEE, IHC.
Spil Boring Log

TEA CAMERIDGE CKNTER, CAMBRIDGE, MA 02142
wall Installstion and Completion Data

page 1 of 2
Clisnt USEPA site Coakley Lendfill Job No. 4710-15 Surveyed Elevation: Ground __ —
Date Drilled _4=13/27-92 wWall No. FPC-3B Boring Co. Empire Top of casing — screen Length _15 £t
Total Depth 95.5 £t Boring Method Used wWash and Drive/N-Core Piezoneter casing Size & Type 1.5 in. FVC
Field Geologist _ J.K. Kame Organic Vapor Instruments ovM water Table Dapth ~0.38
?‘fgoﬂé) e e vt & ns:?:?é:l hgv/ orgis;“' saxple Descripticn %ﬁ:‘éﬁ‘ 1‘:‘;“ns 5
(£2)
o e || T
o2 3-3-4—4 24" 2/1.3
.-
-l 3 4565 46" 2/1.6
It 4 6=7-5-10 68" 2/3.5 ihi"l—};;.ﬁg.gxtgytclw 1 ogcas:.oml
10 5 Funlme=T 8-10" 2/1.6
-] 6 6-Bw5=8 10120 | 22
=l 7 ub=5-3 12-14* | 2/1.8
15"
-l 8 WH=-3=9—4 14-16' 2/1 5'-—20' gray brown fine to coarse
- and and gravel, sose S1 ilt
- 9 GueTue5=5 16-13¢ | 2/0.8
20 10 13-18-10-12 | 18-20r | 2/1
-l 11 7-12-15-10 20-32* | 2/0.5
AT 15~15-5-12 22-24¢ | 2/0.4
25 " .
=l 13 15-5-20-20 24-26' | /0.6
E 14 33-17-7-14 26-28' | 2/0.8
30__| 15 18-15-17-20 | 28-30r | 3/0.6 sg1<70° Gray brown stoney ahasisd
| 18 20-22.16-17 | 30-327 | 2/0.7 M uxﬁ?smd Seaver. Siit,.denss|
- ) to VB ®, o:caus:.om cobble -
=l 17 18-20-24-19 | 32-34' | 2/0.4 ot aaes
s
-| 18 36-16-18-20 | 34-36' | 2/0.3
T 2¢-45-100/ 638+ | 271
a0 ] 20 21-279-37-54 | 38—40¢ | 2/0.8
-l 100/0.4° a0—42° | 0.4/0.3
ol 22 3i-23-19-22 | 42-4dr | /1.4
4 .
~] 23 21-33-33-30 | 4446 | 2/1.3
o] 24 34-53-52-48 | 46-48" | 2/0.8
50 | 25 46-100/0.27 | 48-50+ | 0.7/0.4
~| 26 34-100,/0.3* | 50-52° | 0.8/0.5
85
nemarks: Wi = Weight of Hammer




CAMP, DEESSER & FMCXEE, JEC. TEN CAMERTDGE CENTER, CAMBRIDGE, MA 02142

Soil Boring Log Well Imatallation and Completion Data
Page 2 of 2

client USEFA Site __ Coakley Land®ill Job Ho. 4710-15 Surveyed Elevation: Ground _ -

Date Drilled 4-13/27-42 |Well No. FPC-3B Boring Ce. Expire Top of Casing —_ Screen length 15 ft

Total Depth 95.5 £t Boring Msthod Used Wash and Drive/N-Core Piezomster Casing Size & Type 1.5 in. PVC

Piald Geologist  J.K. Xane organic Vapor Instruments OVM 7 VWater Table Depth -{).38

Dapth Samp. " | _ssmpl . . Vap. | Strata. mant
Pese) | SgEv- | Blewm,per 6" |oSiePvas | mecov. | STSemes Sample Descriptien Shange | iastelisd
{ge)
- Sem Wall
- Report
6
70 "
-1 27 36-100,0.2 70-721 0.7/0.3 70/=75' dark gray weathered reck
- fragments
7
-] 28 200,0.3* 75=77* §.3,0.2
- - 11'-89 1’ B=Core Bedrock ;
8¢ fqzntzons! 3 ing stncg! Iy
BOAera ﬁgu u:-cl small
- ) : p{r:.te eryst ong £racture
- Eli"'li 77.0'=80.47, Rec. 2.37, ROD
L] . aun IO'I'-GB'J' Rec. 2.0, RQD
- B:.m H3 7'-85.1°, 2.07,
- C o RE 4, 85, 1'-591' Rnc 25' MDO
50 Rollexr bit from B89.1'-95'S
85

Remarks: Bit diamonds reportedly lost down hole; switch to roller bit at 89.1’

i



GROUNDWATER MONITORING WELL REPORT

SITE: _Coakley Landfill

WELL No.._FPC-3B

CONTRACTOR: _ Empire

INSPECTOR: _J.K.Kane

LOCATION: North Hamgton, NH
PROJECT NO,; —4710-15

DRILLER: Lavne Pech

INSTALLATION DATE:_4-27-92_

ALL DEPTHS ARE IN FEET BELOW GROUND SURFACE

: PROTECTIVE CASING
STICKUP LSS FT
PADLOCK =
SURFACE 1% X DE X
% 5 ~w§:] —— SURFACE SEAL
q: .:- A:q :A:i R
7 ” DIAMETER AND MATERIAL LSIN.PVC
é %/‘ OF RISER PIPE ’
/ / TYPE OF BACKFILL AROUND RISER GROUT
BEDROCE SURFACE (745 FT) / D OF TOPOF
‘ SUBSURFACE SEAL | 7S FT
TYPE OF SUBSURFACE SEAL BENTONITE.
TOP OF BACKFILL ,
AROUND SCREEN 7RET
DEPTH OF BOTTOM
— OF RISER 805 FT
: SIZE OF SCREEN
- OPENINGS 010 TN
_ ____  TYPEOF BACKFILL
— AROUND SCREEN QUARTZ SAND
- DIAMETER AND MATERIAL
= OF SCREEN L5 IN.PVC - ST OTTED
— DEPTH OF BOTTOM
—_ L/ OF SCREEN 95 5FT
BOTTOM OF BOREHOLE 95.5FT.

14
at




GROUNDWATER MONITORING WELL REPORT

. _Coaldley Landfill _ North Hempton, 1
stre: _Coaidev Lan LocaTio: —North Hampton, NH
WELL NO.:M ‘ PROIJECT NO.: 4710-15
CONTRACTOR: _Empire DRILLER: LaynePech
INSPECTOR: J.K.Kane INSTALLATION DATEL.3=5-92

ALL DEPTHS AREIN FEET BELOW GROUND SURFACE

__ PROTECTIVE CASING
STICKUP
PAD 238 FL
_GROUND . -
SURFACE w4 ] — sureacesea
7 DIAMETER AND MATERIAL 2N PVC
7 OF RISER PIPE
%—— TYPE OF BACKFILL AROUND RISER —GROUT
{ —— DEPTH OF TOPOF
SUBSURFACE SEAL L3FL.

TYPE OF SUBSURFACE SEAL BENTONITE

——— TOPOF BACKFILL
AROUND SCREEN 16 FT.
DEPTH OF BOTTOM
OF RISER 185 FT.
- SIZE OF SCREEN
- OPENINGS 010 TN
— ~
~ || — TYPEOFBACKFLL
— AROUND SCREEN QUARTZ SAND
- DIAMETER AND MATERIAL
— OF SCREEN 2 IN. PVC - WIRE WOTUND
—_ DEPTH OF BOTTOM
-— OF SCREEN 283 FT,
—— BOTTOM OF BOREHOLE 22 S FT.




GROUNDWATER MONITORING WELL REPORT

stTE: _Coakley Landfill North Hampton, NH

4710-15

LOCATION:
PROJECT NO.:

WELL NoO.;_FPC-4B

DRILLER: Scott Breed

CONTRACTOR: _Empire

INSPECTOR: J.K.Kane

INSTALLATION DATE: 6-3-92

ALL DEPTHS ARE IN FEET BELOW GROUND SURFACE

PROTECTIVE CASING
STICKUP
PADLOCK —— 30 FT
GROUND 1 “
SURFACE e O G 0%
RFAC "'.: :.‘ :;: »2..: — SURFACE SEAL
// DIAMETER AND MATERIAL 2 IN. PVC
//‘ OF RISER PIPE
é TYPE OF BACKFILL AROUND RISER GROUT
] DEPTH OF TOP OF
SUBSURFACE SEAL 11 FT,
TYPE OF SUBSURFACE SEAL BENTONITE
BEDROCK SURFACE (14 FT.)
TOP OF BACKFILL
AROUND SCREEN 15FL,
DEPTH OF BOTTOM )
OF RISER 18 FT.
SIZE OF SCREEN
OPENINGS 010 IN
| TYPEOFBACKFILL
AROUND SCREEN OUARTZ SAND
DIAMETER AND MATERIAL
OF SCREEN 2 IN. PVC - SLOTTED
DEPTH OF BOTTOM
/ OF SCREEN 33 FT.
33.5 FT.
BOTTOM OF BOREHOLE




CAMP, DRESSER & McKEE, INC.
Soil Boring Log

TEN CAMBRIDGE CENTER, CAMBRIDGE, MA 02142
wWell Installation and Completion Data

Client USEPA Site Coakley Landfill Job No. 471015 surveyed Elevation: Ground -
Date Drilled 6-2/3-92 Well No. FPC-4B Boring Co. Empire Top of Casing — Screen Length 15 ft
Total Depth  33.5 ft Boring Method Used Wash and Drive/N-Core Piezometer Casing Size & Type 2 in. PVC
Field Geologist J.K. Kane Organic Vapor Instruments OVM Water Table Depth ~-2.92
Depth S, . Blows per 6" Sample Adv. org. Vap. Strata. Equipment
(fget) glg? 140 P 1bs Integval Recov{ gPPM P Sample Description Change Iggtglled
(£t)
-1 1 WH-WH-1~-6 0-2" 2/0.7 07-6’ Grey brown mottled silt, See Well
- trace fine sand, trace clay Report
- 2 7-10-11-13 2-4' 2/1.3
5
- 3 6-9-13-20 4-6" 2/1.5 67-12' brown fine sand, little to
- some fine to medium gravel, little
-1 4 7-22-41-80 6-8" 2/1.7 silt
10 5 37-44-52-57 8-10" 2/1.7
-1 6 50-20-20-100 | 10-127 1.9/1.3
- /0.47
- 147-33,.5’ N-Core Bedrock
15 P!}yl;lte—grey—tﬂrn—rb'natlons
dipping s eepiy, well fractured
- Run 1, 147/-19’, Rec. 5.0’, RQD
- 16"/60"
- Run 2, 19/-20!, Rec. 1.07, RQD 0
20 R\‘i!"\ gé"20—23.3 , Rec. 3.37, RQD
- Run 4, 23.3'-27.5’, Rec. 4.2' D
- C ORE 4"€éo" e R
- Run 5, 27.5'-29.9’, Rec. 2.27, RQD O
- Run 6, 29.9'-32.2’, Rec. 2.3', RQD 0
25 Run 7, 32.2'-33.5’, Rec. 1.7’, RQD
4n/1éu
30
Remarks: WH = Weight of Hammer




GROUNDWATER MONITORING WELL REPORT

SITE: Coakley Landfﬂl LOCATION: NOI'th Hampton, NH
WELL No.._FPC-5A PROJECT NO.: —4710-15
CONTRACTOR: Empire DRILLER: Mike Lenigan
INSPECTOR: _J.K.Kane INSTALLATION DATE._3-17-92

ALL DEPTHS ARE IN FEET BELOW GROUND SURFACE

PROTECTIVE CASING
STICKUP 278 FT.
PADLOCK ——
GROUND - .
SURFACE a7f+{ —— SUREACE SEAL
// DIAMETER AND MATERIAL 2 IN. PVC
Z OF RISER PIPE
é-—-— TYPE OF BACKFILL AROUND RISER GROUT

DEPTH OF TOP OF

SUBSURFACE SEAL 40 FT,
TYPE OF SUBSURFACE SEAL BENTONITE
————— DEPTH OF BOTTOM OF SUBSURFACE 43 FT,
SEAL
l————— TYPE OF BACKFILL AROUND RISER GROUT
DEPTH OF TOP OF SUBSURFACE 49 FT
SEAL
TYPE OF SUBSURFACE SEAL BENTONITE
TOP OF BACKFILL
AROUND SCREEN 2 FT,
DEPTH OF BOTTOM
OF RISER JAFT, -~
SIZE OF SCREEN
OPENINGS 010 IN.

TYPE OF BACKFILL
QUARTZ SAND

7
=

DIAMETER AND MATERIAL
OF SCREEN 21IN. PVC - WIRE WOUND
DEPTH OF BOTTOM

1 OF SCREEN 64 FT.

BOTTOM OF BOREHOLE 70 FT




GROUNDWATER MONITORING WELL REPORT

sITE: _Coakley Landfill LocaTioN: —North Hampton, NF
4710-15

WELL No.._FPC-5B PROJECT NO.:

DRILLER: Scott Breed

CONTRACTOR: _Empire

INSPECTOR: _J.K.Kane INSTALLATION DATE:_3-14-92

ALL DEPTHS ARE IN FEET BELOW GROUND SURFACE

PROTECTIVE CASING
STICKUP
PADLOCK —— P
GROUND - ”
SU Ah‘ ‘.QA h A
RFACE ~742] — SURFACESEAL
»7‘ DIAMETER AND MATERIAL 2 IN. PVC
‘ OF RISER PIPE
TYPE OF BACKFILL AROUND RISER GROUT
DEPTH OF TOP OF
SUBSURFACE SEAL 90 FT
TYPE OF SUBSURFACE SEAL BENTONITE
TOP OF BACKFILL
AROUND SCREEN 93 FT.
DEPTH OF BOTTOM
OF RISER 95 FT,
SIZE OF SCREEN
OPENINGS 010 IN
TYPE OF BACKFILL
AROUND SCREEN OQUARTZ SAND
[~ DIAMETER AND MATERIAL
OF SCREEN 5 IN. PVC - SLOTTED
DEPTH OF BOTTOM
/ OF SCREEN 110FT
BOTTOM OF BOREHOLE 110.3 FT.




CAMP, DRESSER & McKEE, INC. . TER CAMBRIDGE CENTER, CAMBRIDGE, MA 02142
Soil Boring Log well Installation and Completion Data

Page 1 of 2

Client USEPA Site Coakley Landfill Job No. 4710-15 Surveyed Elevation: Ground —_—
Date Drilled 3-3/17-92 Well No. FPC-5A Boring Co. Empire Top of Casing — Screen Length 10 ft
Total Depth 70 ft Boring Method Used Wash and Drive Piezometer Casing Size & Type 2 in. PVC
Field Geologist J.K. Kane Organic Vapor Instruments OVM Water Table Depth +2.21 flows periodically
Depth | samp. | Blows per 6" | 2ample: | mecov, | Skme sam ipt Shince | TAUIRTIES
. . . ple Description Change Installed
(£t)
-1 1 1-WH-WH-3 0-27 2/0.5 3" topsoil over grey fine sand, See Well
2 2 2-2-3-3 2-47 2/1.1 Lithle oIl oreY.[2 SITE" frice™” Report
5 - clay, sllghély cohesive
- 3 6—6~6-7 4-6 2/1.5
i 12-12-12-15 | 6-8’ 2/1.6
10 | 5 8—8-9-14 8-10" 2/1.4
- 6 8-7-5-5 10-127 2/2
- 7 6-8—-8-9 12-147 | 2/2 41-22' grey silty clay
15
-1 8 5-6—6~5 14-16"7 2/1.7
I 4-5-5-6 -1 16-18" | 2,2
20 | 10 5-4-5-5 1820 | 2,2
-1 11 5-5-6~5 20-227 2/1.8
= 12 WH-WH-WH—1 22-24' | 2,2
25
-1 13 WH-WH-WH—WH 24-26" 2/2
2| 14 WR-WR-WR-WH | 26-28' | 2/2
30 |15 WH-WH-WH-WH | 28-30" | 2/2
~{ 16 WR-WR-WR-3 30-32¢ 2/2
- 17 1-WH-WH-WH 32-34/ 2/2 227'-47' grey clay, soft
35
—-{ 18 WR-WR-WR~WR 34-36"7 2/1.7
=l 19 WR-WR-WR-WR | 36-38° | 2,2
a0 | 20 WH-1-WH-WH 38-40° | 2/2
-l 21 WH-WH-1-1 40-42* 2/2
2 22 WR-WR-WR—2 a2-44r | 2,2
a5~ .
-1 23 WR~WR-WH-WH 44-46" 2/2
~| 224 1-56-62-16 46-48¢ | 272
50 | 25 31-20-19-16 | 48-50° | 2/1.1
-1 26 23-23-21-19 50-527 2/1.5 47'-70' grey stoney glacial till,
- dense to very dense, some cobbles,
—{ 27 14-14-12-10 52-54" 2/0.8 occasional boulders
- 28 20-29-25-39 54-56' 2/1.5
Z 29 25-56~52~41 56-58 2/2 58.5’ boulder, cored

Remarks: WH = Weight of Hammer; WR = Weight of Rods




CAMP, DRESSER & McKEE, INC.
Soil Boring Log

TEN CAMBRIDGE CENTER, CAMBRIDGE, MA 02142
Well Installation and Completion Data

Client USEPA Site Coakley Landfill Job No. 4710-15 Surveyed Elevation: Ground -
Date Drilled 4-23/27-92 Well No. _FPC-5B(abort) Boring Co. Empire Top of Casing —_ Screen Length — ft
Total Depth 80 ft Boring Method Used wash and Drive Piezometer Casing Size & Type Abandoned
Field Geologist J.K. Kane Organic Vapor Instruments oVl Water Table Depth _—
Depth Samp. Blows per 6" | Sample Adv. org. vap. Strata. Equipment
(fget) Nos.> 140 lgs. Ima:ggval Recov{ gPPM e Sample Description Change Iggtglled
(ft)
-] 35 170-160-200/ 70-72' 1.4/0.7 Auger to 70 ft. (No samples None
- .47 collected. See FPC-5A).
-l 36 200/0.27 72-74" 0.2/0.2
75
70'—80' grey stoney glacial fill,
-1 37 146-122-93-98| 74-76' 2/1.5 mixed sand, gravel, §ilt, dense
- to very dense .
—| 38 143-200/0.5" | 76-78°' 1/0.8
80 39 153-147-200/ | 78-80' 1.2/1.2
- 0.2’
Remarks: Refusal of 4in. casing at 75 ft.

Abandon borehole and grout to surface




GROUNDWATER MONITORING WELL REPORT

SITE: _Coakley Landfill LOCATION: —North Hampton, NH

WELL No.. _FPC-6A PROJECT NO.: .4710-15

CONTRACTOR: Empire DRILLER: Well Point Installed by J.K. Kane
INSPECTOR: _J.K.Kane INSTALLATION DATE: 5-19-92

ALL DEPTHS ARE IN FEET BELOW GROUND SURFACE

NOTE: Well Point installed due to

PROTECTIVE CASING shallow overburden depth.
STICKUP
PADLOCK -—— 398 FT
GROUND 0 A
SURFACE 5 O .4+:{ —— SURFACE SEAL
| DIAMETER AND MATERIAL
OF RISER PIPE

— TYPE OF BACKFILL AROUND RISER

DEPTH OF TOP OF
SUBSURFACE SEAL

Well replaced refer
to SAP Table 3-1
for more
information

TYPE OF SUBSURFACE SEAL

TOP OF BACKFILL
AROUND SCREEN

DEPTH OF BOTTOM
OF RISER LI5FT,

SIZE OF SCREEN
- OPENINGS

TYPE OF BACKFILL
AROUND SCREEN

— DIAMETER AND MATERIAL
—_— OF SCREEN

— DEPTH OF BOTTOM
— | OF SCREEN 2I5FT.

BOTTOM OF BOREHOLE



smarcotte
Text Box
Well replaced refer to SAP Table 3-1 for more information


GROUNDWATER MONITORING WELL REPORT

SITE: ._Coakley Landfill North Hampton, NH

LOCATION:
WELL NO.: FPC-6B PRO.TECT NO.: 4710-15
CONTRACTOR: Empire DRILLER: Scott Breed
INSPECTOR: _J.K.Kane INSTALLATION DATE:_3-24-92
ALL DEPTHS ARE IN FEET BELOW GROUND SURFACE
PROTECTIVE CASING
STICKUP
GRQUND «
. B a~ o8 n 4
SURFACE 2% W < [+}{ — SURFACE SEAL
ﬁ:n [;.:4 ..:,. :..:4
7, DIAMETER AND MATERIAL 2 IN. PVC
/ OF RISER PIPE
é TYPE OF BACKFILL AROUND RISER GROUT
BEDROCK SURFACE (82 FT.) DEPTH OF TOP OF
SUBSURFACE SEAL 82FT
TYPE OF SUBSURFACE SEAL BENTONITE
TOP OF BACKFILL
AROUND SCREEN 105FT
DEPTH OF BOTTOM
OF RISER 13 FT,
SIZE OF SCREEN
OPENINGS 010 IN
______ TYPEOFBACKFILL
AROUND SCREEN OUARTZ SAND
DIAMETER AND MATERIAL
OF SCREEN 2 IN, PVC - WIRE WOUND
DEPTH OF BOTTOM
” OF SCREEN 28.0FT.
BOTTOM OF BOREHOLE 285 FT




CAMP, DRESSER & McKEE, INC.
Soil Boring Log

TEN CAMBRIDGE CERTER, CAMBRIDGE, MA 02142
well Installation and Completion Data

client USEPA Site Coakley Landfill Job No. 4710-15 Surveyed Elevation: Ground —
Date Drilled 3-20/24-92 Well No. FPC—6B Boring Co. Empire Top of Casing —— Screen Length 15 ft
Total Depth 28.5 ft Boring Method Used wWash and Drive/H-Core Piezometer Casing Size & Type 2 in. PVC
Field Geologist J.K. Kane Organic Vapor Instruments OVM Water Table Depth -2.10
Depth Samp. Blows er 6" Sample Adv. org. Va Strata. Equipment
(fgat) N[g;.) g Integval Recov{ gPPM e Sample Description Change Ig‘;tgllad
(£t)
- 1 1-4-5-6 0-2’ 2/0.3 0/—6' brown fine to coarse_sand and See Well
- gravel, cobbles, little silt Report
-1 2 14-28-20-22 2-4’ 2/1.8
5
- 3 18-16-22-21 4-6' 2/1.3 6’—8’ weathered bedrock fine gravel
- rock fragments
- 50,0.27 6-8" 0.2/0.2
10 5 50,0.1" 8-10" 0.1,0.1
- 8.57-28.5" H—Core Bedrock
- Phylllte—g weathered,
- thin, steép g:.ng fol:.at:.ons,
- moderately frac ured, quartz
15 along foliations and’ fractures,
little muscovite 11ttle p%r:.te
- quartz veinS at i6.5 fr.
- Run 1, 8. 5/-13.5’, Rec. 5.0’, RQD
- C O R E 9m /60" » RO
20 . Rur214|2'/ 13 5/-18.5f, Rec. 5.0’, RQD
- Runlgg:/ 18 57=-23.37’. Rec. 4.8’, RQD
- 4 23 37-26.4", Rec. 3.1’, RQD
05 " N

110t

[N

Run /é5%6.4'—28.5', Rec. 2.0’, RQD

1

Remarks:




GROUNDWATER MONITORING WELL REPORT

sITE: _Coakley Landfill LOCATION: —North Hampton, NH
WELL NO.:_FPC-7A PROJECT NO.: —4710-15
CONTRACTOR: _ Empire DRILLER: _Layne Pech
INSPECTOR: _J.K.Kane INSTALLATION DATE: 5-11-92

ALL DEPTHS ARE IN FEET BELOW GROUND SURFACE

PROTECTIVE CASING
STICKUP 230 FT.,
PADLOCK ———
GROUND i
SURFACE a7~ —— SURFACE SEAL
vy DIAMETER AND MATERIAL 2 IN. PVC
/ OF RISER PIPE
é TYPE OF BACKFILL AROUND RISER GROUT
DEPTH OF TOP OF
SUBSURFACE SEAL 12 FT.
TYPE OF SUBSURFACE SEAL BENTONITE
TOP OF BACKFILL
AROUND SCREEN 14 FL.
DEPTH OF BOTTOM
OF RISER 167 FT.
SIZE OF SCREEN
OPENINGS 010 IN.,
| TYPEOFBACKFILL
AROUND SCREEN QUARTZ SAND
DIAMETER AND MATERIAL
OF SCREEN 2 IN, PVC - WIRE ND
DEPTH OF BOTTOM
” OF SCREEN _2L7FT,
BOTTOM OF BOREHOLE 22 FT




GROUNDWATER MONITORING WELL REPORT

srTE: _Coakley Landfill LocaTioN: —North Hampton, NH_
WELL No.: _FPC-7B PROJECT NO.: _4710-15
CONTRACTOR: _Empire DRILLER: Layne Pech

INSPECTOR: _J.K.Kane INSTALLATION DATE: 5-8-92

ALL DEPTHS ARE IN FEET BELOW GROUND SURFACE

PROTECTIVE CASING

STICKUP

PADLOCK —

GROUND
SURFACE S

SO0

—— SURFACE SEAL

>
¥

ENENED
EE R
ca
¥

PR

> > > >

E
-

DIAMETER AND MATERIAL
OF RISER PIPE

TYPE OF BACKFILL AROUND RISER

DEPTH OF TOPOF
SUBSURFACE SEAL

NN

TYPE OF SUBSURFACE SEAL

TOP OF BACKFILL
AROUND SCREEN

DEPTH OF BOTTOM
OF RISER

SIZE OF SCREEN
OPENINGS

| TYPEOFBACKFILL
AROUND SCREEN

249 FT,

2IN.PVC

GROUT

25FT,

BENTONITE

28 FT

208 FT,

010 IN

QUARTZ SAND

DIAMETER AND MATERIAE

OF SCREEN

DEPTH OF BOTTOM

/ OF SCREEN

BOTTOM OF BOREHOLE

2IN.PVC - SLOTTED

448 FT.

45 FT,




CAMP, DRESSER & McKEE, INC.
Soil Boring Log

TER CAMBRIDGE CENTER, CAMBRIDGE, MA 02142
well Installation and Completion Data

Client USEPA Site Coakley Landfill Job No. 4710-15 Surveyed Elevation: Ground —
Date Drilled 5-6/8-92 Well No. FPC~7B Boring Co. Empire Top of Casing — Screen Length 15 ft
Total Depth 45 ft Boring Method Used Wash and Drive/H-Core Piezometer Casing Size & Type 2 in. PVC
Field Geologist J.K. Kane Oorganic Vapor Instruments OVM Water Table Depth -0.10
Depth Samp. Blows per 6" | Sample Adv. org. Vap. Strata. Equipment
(fget) Nol.: 140 lgs. In%ggval Recov{ gPPM P Sample Description Change Iggtglled
(£t)
- WH-1-4~-4 0-2' 2/1.4 0’-4' grey brown fine sand See Well
- Report
-1 2 4-4-4-4 2-4 2/1.5
5
-1 3 1-2-4-5 4-6" 2/1.8
-| a 5-6-7-7 6-8’ 2/2
10 5 3-6-5~5 8-10" 2/0.3 4'-16¢ grey brown clayey silt to
silty clay, trace fine sand
- 6 3-3-5-4 10-12’ 2/2
-1 7 4-6-5-5 12-147 2/2
15
-1 8 3-2-2-3 14~-16" 2/2 16~18’ brown siltg c]_.ax, trace fine
- sand, interlayered with brown fine
-1 9 5-5-6-11 16-18" 2/2 sand
20 10 5-8-11-9 18-20" 2/1 .
18'-22' dark greK sand and fine
-| 11 5-15~15-18 20-22" 2/1.4 gravel, some rock fragments
-1 12 20_686129/ 22-247 1.2/1.2
25 i 22'=24' grey brown medium to coarse
sand over grey weathered rock
- fragments
30 257-45’ H-Core Bedrock
Phyllite= derately
- fractured, vague :;:(:eep dipping
- foliations, some_iron staining .
- along fracture planes, trace pyrite
35 Run 1, 26'—26’, Rec. 0.8, RQD 0
Rug 2 267-28.27, Rec. 2.0, RQD
- €C 0O R E Run 3, 28.27-29.7', Rec. 1.8’, RQD 0
- Run_4, 29.7'-34.27, Rec. 4.2', RQD
- 27" /54"
40 Rténlg/ié"34.2'—35.2, REC. 1.0’, RQD
- Run 6, 35.2’-39.5, Rec. 3.8", RQD
- 13;/51"
- Run 7, 39.5’-40.7', Rec. 1.27, RQD
- 10"/14"
45 Run 8, 40.7/-45’, Rec. 4.5’, RQD
28"/51"

Remarks: WH = Weight of Hammer




GROUNDWATER MONITORING WELL REPORT

srTE: _Coakley Landfill LocaTioN: North Hampton, NH
WELL NO.:_FPC-8A : PROJECT NO.: —4710-15
CONTRACTOR: _ Empire DRILLER;_Layne Pech
INSPECTOR: _J.K.Kane INSTALLATION DATE:_4-9-92

ALL DEPTHS ARE IN FEET BELOW GROUND SURFACE

PROTECTIVE CASING
STICKUP
PADLOCK —— ' 2.37FT
GROUND i i
SURF e O B O
ACE % SN ~.§>2] — SURFACE SEAL
L DIAMETER AND MATERIAL 2 IN. PVC
/ OF RISER PIPE
é = TYPE OF BACKFILL AROUND RISER GROUT
DEPTH OF TOP OF
SUBSURFACE SEAL 17 FT.
TYPE OF SUBSURFACE SEAL BENTONITE
TOP OF BACKFILL
AROUND SCREEN 20FT
DEPTH OF BOTTOM
OF RISER 23FT.
SIZE OF SCREEN
OPENINGS 010 IN..
TYPE OF BACKFILL
AROUND SCREEN QUARTZ SAND
DIAMETER AND MATERIAL
OF SCREEN 2 IN,. PVC - WIRE ND
DEPTH OF BOTTOM
OF SCREEN 33FT
BOTTOM OF BOREHOLE 33 FT




GROUNDWATER MONITORING WELL REPORT

SITE: _Coakley Landfill

LOCATIO
PROJECT NO.:

N: North Hampton, NH
4710-15

WELL No.._FPC-8B

CONTRACTOR: _Empire

DRILLER: Layne Pech

INSPECTOR: _J.K.Kane INSTALLATION DATE:_4-8-92
ALL DEPTHS ARE IN FEET BELOW GROUND SURFACE
PROTECTIVE CASING
STICKUP 233 FT.
PADLOCK —
GROUND 1 _
SURFACE 0 X ~>f=:] — SURFACE SEAL
// DIAMETER AND MATERIAL 2 IN, PVC
/ OF RISER PIPE
é TYPE OF BACKFILL AROUND RISER GROUT
BEDROCK SURFACE (33 Fl') DEPTH OF TOP OF
' SUBSURFACE SEAL 33,5 FT,
TYPE OF SUBSURFACE SEAL BENTONITE
TOP OF BACKFILL
AROUND SCREEN 37FT,
DEPTH OF BOTTOM
OF RISER 4Q FT,
SIZE OF SCREEN
OPENINGS 010 IN
TYPE OF BACKFILL
f AROUND SCREEN QUARTZ SAND
DIAMETER AND MATERIAL
OF SCREEN 9 IN_PVC - SLOTTED
DEPTH OF BOTTOM
/ OF SCREEN S5 ET.
BOTTOM OF BOREHOLE SSIFT,




CAMP, DRESSER & MCKEE, INC.

Soil Boring Log

TEN CAMBRIDGE CERTER, CAMBRIDGE, MA 02142
wWoll Installation and Completion Data

Page 1 of 2

Client USEPA Site Coakley Landfill Job No. 4710-15 Surveyed Elevation: Ground —_
pate Drilled 4-6/9-92 Well No. FPC-8A Boring Co. Empire Top of Casing — Screen Length 10 ft
Total Depth 33.9 ft Boring Method Used Hollow Stem Auger Piezometer Casing Size & Type 2 in. PVC
Field Geologist J.K. Kane Organic Vapor Instruments OvVM Water Table Depth +0.81
Depth Samp. Blows ger 6" | sample Adv./ | Org. Vap. L. Strata. Equipment
{feet) No. 140 1bs. Interval Recov. PPM Sample Description Change Installed
(ft)
-1 1 1/1.0/-4-4 072" 2/0.8 0’-3f 2 in, topsoil over grey brown See Well
- fine to medium sand Report
-1 2 4-4-6-10 21-4r 2/1.3
5 .
-l 3 6-7-8-8 41—6* 2/1.8
-l 4 10-11-11-11 6’8" 2/2
10 5 3-4-7-8 8107 2/1.9 3/-26’ grey brown silty clay,
occasional thin fine sand
-1 6 2-3-3-3 10712 2/2 interlayer
-1 7 5-4-3-3 12714 2/2
15
~-f 8 1-1-2-2 147-16' | 2/2
- 9 1-2-3-2 | 167-18" 2/2
20 10 WH-WH—-2-1 1820’ 2/2 26'-30" grey to brown medium to
very coaise sand, some fine to
- 11 WR-WH-1~1 207-22' 2/1.8 medium gravel
~| 12 2-2-4-5 227-24" 2/2
25 30’-33 grey to brown stoney glacial
till; mixed sand, gravel, silt dense
-| 13 WH-WH-WH-6 247-26* 2/NR to very dense
-] 14 7-5-9-16 267-28" 2/1.8
30 15 96-100/0.1 28730 0.6/0.6
-] 16 200/0.27 307-327 0.2/0.2
-l 17 200/0.3" 327-34- 0.3/0.3
35
-] 18 100/0.27 33.7:- 0.2/0.2 dark grey weathered rock fragments
Remarks: WH = Weight of Hammer; WR = Weight of Rods; NR= No Recovery




GROUNDWATER MONITORING WELL REPORT

srTe: _Coakley Landfill LocaTiON: . North Hampton, NH
WELL NO.._FPC-9A PROJECT NO.: -4710-15
CONTRACTOR: Empire DRILLER: Scott Breed
INSPECTOR: _J.K.Kane INSTALLATION DATE:_3-28-92

ALL DEPTHS ARE IN FEET BELOW GROUND SURFACE

PROTECTIVE CASING
STICKUP
PADLOCK —— 5 20 FT
GROUND 1. A1
SURFACE 5 58 ~-f2s] — SURFACE SEAL
DIAMETER AND MATERIAL 2 IN. PVC
/ OF RISER PIPE
/ TYPE OF BACKFILL AROUND RISER GROUT
DEPTH OF TOP OF
SUBSURFACE SEAL 54 FT.
TYPE OF SUBSURFACE SEAL BENTONITE
TOP OF BACKFILL
AROUND SCREEN S6 FT.
DEPTH OF BOTTOM
OF RISER S8 FT.
SIZE OF SCREEN
OPENINGS 010 IN.
| TYPEOF BACKFILL
AROUND SCREEN QUARTZ SAND
DIAMETER AND MATERIAL
OF SCREEN 2 IN. PVC - WIRE WQUND
DEPTH OF BOTTOM
d OF SCREEN 68 FT.
BOTTOM OF BOREHOLE 68 FT




GROUNDWATER MONITORING WELL REPORT

SITE: _Coakley Landfill North Hampton, NH

4710-15

LOCATION:

WELL NoO.._FPC-9B PROJECT NO.:

CONTRACTOR: _Empire DRILLER: Scott Breed

INSPECTOR: _J.K.Kane INSTALLATION DATE:_3-27-92

ALL DEPTHS ARE IN FEET BELOW GROUND SURFACE

PROTECTIVE CASING
STICKUP 247 FT.
PADLOCK ——
GROUND. 1 }
SURFA! % EX DG 0%
RFACE 5 ~+}] —— SURFACESEAL
*:.‘. :,.:. a:.\. [,.:
/ DIAMETER AND MATERIAL 2 IN, PVC
% é OF RISER PIPE
é / TYPE OF BACKFILL AROUND RISER GROUT
BEDROCK SUREACE 0T / DEPTH OF TOP OF
SUBSURFACE SEAL 67 FT.
TYPE OF SUBSURFACE SEAL BENTONITE
TOP OF BACKFILL
AROUND SCREEN 70 FT,
DEPTH OF BOTTOM
OF RISER T2 FT.
SIZE OF SCREEN
OPENINGS 010 IN. .
| TYPEOFBACKFILL
AROUND SCREEN QUARTZ SAND
DIAMETER AND MATERIAL
OF SCREEN 2 IN_PVC - SLOTTED
DEPTH OF BOTTOM
OF SCREEN 8TFT
BOTTOM OF BOREHOLE 87 FT.




GROUNDWATER MONITORING WELL REPORT

SITE: _Coakley Landfill

LocATION: —North Hampton, NH

WELL No.:_FPC-9C PROJECT NO.: _4710-15
CONTRACTOR: Empire DRILLER: Scott Breed
INSPECTOR: _J.K.Kane INSTALLATION DATE:_3-27-92

ALL DEPTHS ARE IN FEET BELOW GROUND SURFACE

PROTECTIVE CASING

STICKUP 238 FT.

PADLOCK —

GROUND
SURFACE

P
L

>

E

> )*)
Py

~— SURFACE SEAL

’?’?
H
> > N
P

L)

DIAMETER AND MATERIAL 2 IN. PVC

OF RISER PIPE

TYPE OF BACKFILL AROUND RISER GROUT

NN

DEPTH OF TOP OF
SUBSURFACE SEAL 10 FT,

— TYPE OF SUBSURFACE SEAL BENTONITE

TOP OF BACKFILL
AROUND SCREEN 13 FT
DEPTH OF BOTTOM
OF RISER 15 FT,
SIZE OF SCREEN
OPENINGS ’ 010 IN
- TYPE OF BACKFILL
AROUND SCREEN QUARTZ SAND

DIAMETER AND MATERIAL

OF SCREEN 2 IN. PVC - WIRE ND
DEPTH OF BOTTOM
L~ OF SCREEN 25 FT.

BOTTOM OF BOREHOLE 25FT




CAMP, DRESSER & McKEE, INC.
Soil Boring Log

TEN CAMBRIDGE CERTER, CAMBRIDGE, MA 02142
well Installation and Completion Data

Client USEPA Site Coakley Landfill Job No. 4710-15 Surveyed Elevation: Ground —
Date Drilled 5-28-92 Well No. FPC-9A Boring Co. Empire Top of Casing — Screen Length 10 ft
Total Depth 68 ft Boring Method Used Hollow Stem Auger Piezometer Casing Size & Type 2 in. PVC
Field Geologist J.K. Kane Organic Vapor Instruments OVM Water Table Depth —-18.86
Depth Samp. Blows ger 6" | Sample aAdv./ | Org. Vap. L. Strata. Equipment
(feet) No. 1bs. Interval | Recov. PPM Sample Description Change Installed
- See Well
- Report
10 _
20
- wash and Drive to 68 ft;
- Construct Well
30
w0
50
60
70
Remarks: No soil samples collected




CAMP, DRESSER & MCKEE, INC. TEN CAMBRIDGE CENTER, CAMBRIDGE, MA 02142

Soil Boring Log well Installation and Completion Data
Page 1 of 2
Client USEPA Site Coakley Landfill Job No. 4710-15 surveyed Elevation: Ground —
Date Drilled 5-20/26-92 Well No. FPC~9B Boring Co. Empire Top of Casing —_ Screen Length 15 ft
Total Depth 87 ft Boring Method Used Wash and Drive/H-Core Piezometer Casing Size & Type 2 in. PVC
Field Geologist J.K. Kane Organic Vapor Instruments ovM Water Table Depth -18.87
I(Jggia:lg) 51%13?. Biggslggf 8" Ixslta:gg%':l R};gg;l{ orgl.:PXap. sample Description §§§3§2' ggg%g?igg
(£t)
-| 1 1-1-2-3 0r=2’ 2/0.9 See Well
i 2-3-3-5 2141 2/NR Report
5
- 3 14-20-18-20 47-6' 2/1.4
-l oa 100/0.3" 678" 0.3/0.2 07—25’ brown medium to coarse
- sand, some fine to coarse
10 5 10-15-16-18 §7-10" 2/1.2 subangular gravel
- 6 10-15-18-21 10712’ 2/1.5
-7 23-18-17-20 |127-14* | 2/1.3
15
-1 8 13-15-15-20 (14’-16' 2/1.5
- 41-12-14-12 _|167-187 | 2/1.3
20 " 10 17-12-12-9 18'-20" 2/1
-l 11 6~7-8-9 207227 2/1
212 | 9-5-5-5 22024+ | 2/0.8
25
-1 13 14-16-17-12 241'-26" 2/1.5 25r-32’ grey silt, trace fine sand,
2l 14 6-7-7-8 260-28¢ | 2/1.7 cohesive
30 B 15 7-5-5-5 28'-30" 2/1.8
-| 16 1-2-2-4 3032’ 2/2
I 17 4-6-6-14 32034 | 2/1.3
35 32'-38' grey silty fine sand
-] 18 9-8-6-5 34'~-36" 2/0.5
T 8-5-4-3 36038 | 271.1
40 20 WR-WH-3-2 38'-40’ 2/2
-{ 21 2—-3-3-3 40142 2/2
o 22 WR/3.0° 420451 | 3,2
45 38+-56' grey silty clay
-] 23 WR-WR 457-46" 1/1 h
-l 24 WR-WR-WR-WR |46'-487 | 2/2
50 | 25 WR-WR-WH-WH 4850’ | 2/MR
-1 26 WR-WR-WR-WH |50'-52* 2/1.7
2y 27 2-6-3-3 52/-547 | 2/NR
55
~| 28 WR-WR-1/1’  |547-56' | 2/1.6 ~ | 56'—62’ grey stoney glacial till; | | |
- mixed sand, gravel, silt, dense
- 29 10-10-23-22 567-58" 2/0.8
7| 30 100/0.1" 587-60" | 0.1,R

Remarks: WH = Weight of Hammer; WR = Weight of Rods; NR = No Recovery




CAMP, DRESSER & McKEE, INC. TEN CAMBRIDGE CERTER, CAMBRIDGE, MA 02142

Soil Boring Ieog Well Installation and Completion Data
Client USEPA Site Coakley Landfill Job No. 471015 Surveyed Elevation: Ground —_
Date Drilled 5-27-92 Well No. FPC—Q‘C Boring Co. Empire Top of Casing — Screen Length 10 ft
Total Depth 25 ft Boring Method Used Hollow Stem Auger Piezometer Casing Size & Type 2 in. PVC
Field Geologist J.K. Kane Organic Vapor Instruments OVM Water Table Depth -18.38
Depth Samp. Blows_per 6" Sample, Adv./ | Org. Vap. L. Strata. Egquipment
{feet) No. 1bs. Interval Recov. PPM Sample Description Change Installed

- See Well

- Report

5"

10 Auger to 25 ft; Construct well

15

20

25

Remarks: No soil samples collected




GROUNDWATER MONITORING WELL REPORT

SITE: _Coakley Landfill

LOCATION: —North Hampton, NH

WELL NO.. _FPC-11A

PROJECT NO.: —4710-15

CONTRACTOR: _Empire

DRILLER: John Smith

INSPECTOR: _J.K.Kane

INSTALLATION DATE:_6-23-92

ALL DEPTHS ARE IN FEET BELOW GROUND SURFACE

=35 FT. FLUSH MOUNT

GROUND ] ——
SURFACE aara ~3xis] — SURFACE SEAL
DIAMETER AND MATERIAL 5 IN. PVC
OF RISER PIPE
TYPE OF BACKFILL AROUND RISER GROUT
-------- DEPTH OF TOP OF
SUBSURFACE SEAL 41 FT.
TYPE OF SUBSURFACE SEAL BENTONITE
TOP OF BACKFILL
AROUND SCREEN 44 FT
DEPTH OF BOTTOM
OF RISER 47 FT.
SIZE OF SCREEN
OPENINGS 010 IN
TYPE OF BACKFILL
AROUND SCREEN OUARTZ SAND
DIANPBIER AINLD VIATERIAL
OF SCREEN 2 IN, PVC - WIRE WQUND
DEPTH OF BOTTOM
o OF SCREEN 52 FT,

BOTTOM OF BOREHOLE 2. FT.




GROUNDWATER MONITORING WELL REPORT

SITE: _Coakley Landfill

WELL NO.._FPC-11B

CONTRACTOR: Empire

INSPECTOR: _J.K.Kane

LOCATION: —North Hampton, NH

PROJECT NO.: —4710-15

DRILLER: Lavne Pech

INSTALLATION DATE:_6-19-92

ALL DEPTHS ARE IN FEET BELOW GROUND SURFACE

=50 FT, FLUSH MOUNT

GROUND . ——
SURFACE apanan ~.~s4 —— SURFACE SEAL
DIAMETER AND MATERIAL 2 IN, PVC
OF RISER PIPE
TYPE OF BACKFILL AROUND RISER GROUT
CE (5. .
BEDROCK SURFACE ( 2 ) DEPTH OF TOP OF
' SUBSURFACE SEAL 3 FT
TYPE OF SUBSURFACE SEAL BENTONITE
TOP OF BACKFILL
AROUND SCREEN 6 FT
DEPTH OF BOTTOM
OF RISER 58 FT
SIZE OF SCREEN
OPENINGS 010 IN
TYPE OF BACKFILL
AROUND SCREEN QUARTZ SAND
DIAMETER AND MATERIAL
—— OF SCREEN 2 IN. PVC. - SLOTTED
DEPTH OF BOTTOM
/ OF SCREEN I3FT.
73 FT.
BOTTOM OF BOREHOLE




GROUNDWATER MONITORING WELL REPORT

North Hampton, NH
4710-15

. il
SITE: _Coakley Landfill LOCATION:

WELL No.:_FPC-11C PROJECT NO.:
DRILLER: John Smith

CONTRACTOR: _Empire

INSTALLATION DATE:_6-24-92

INSPECTOR: J.K.Kane

ALL DEPTHS ARE IN FEET BELOW GROUND SURFACE
Well casing adjusted during road

box repair activities. Refer to SAP
Table 3-1 for more information

- 32 FT. FLUSH MOUNT

GROUND
SURFACE *] —— SURFACE SEAL
DIAMETER AND MATERIAL 2 IN. PVC
OF RISER PIPE
TYPE OF BACKFILL AROUND RISER GROUT
DEPTH OF TOP OF
SUBSURFACE SEAL 13 FT.
TYPE OF SUBSURFACE SEAL BENTONITE
TOP OF BACKFILL
AROUND SCREEN 16 FT
DEPTH OF BOTTOM
OF RISER 18 FT
SIZE OF SCREEN
OPENINGS 010 IN
| TYPEOFBACKFILL
AROUND SCREEN OUARTZ SAND
PIAMETER-AND-MATERIAL
OF SCREEN 2 IN, PVC - WIRE WOUND
DEPTH OF BOTTOM
L~ OF SCREEN 33 FT.
BOTTOM OF BOREHOLE 33 FT



smarcotte
Text Box
Well casing adjusted during road box repair activities. Refer to SAP Table 3-1 for more information


CAMP, DRESSER & McKEE, INRC. TEN CAMBRIDGE CENTER, CAMBRIDGE, MA 02142
Soil Boring Log Well Installation and Completion Data

Page 1 of 2

Client USEPA Site Coakley Landfill Job No. 4710-15 sSurveyed Elevation: Ground -
Date Drilled 6-15/19-92 Well No. FPC-11B Boring Co. Empire Top of Casing — Screen Length 15 ft
Total Depth 73 ft Boring Method Used _ Wash and Drive/H-Core  Piezometer Casing Size & Type 2 in. PVC
Field Geologist  J.K. Kane Organic Vapor Instruments ovM Water Table Depth -21.20

Depth Samp. Blows per 6" | Sample Adv. Org. Vap. Strata. Equipment
(fget) NoE.’ 140 Ebs. Ingxggval Recov{ gPPM P Sample Description Change Ig‘é‘tglled
(ft)
- 1 10-8-7 0.57-27 1.5/0.3 . See Well
- Report
-1 2 6=5-3-3 2147 2/0.1
5
- 3 14-9-14-16 41-6"' 2/0.4
-1 4 21-20-24-41 |67-8' 2/2
10 5 47-47-43-43 18’10’ 2/0.3
-l 6 100/0.4’ 10:-12' 0.4/NR 07-32.5’ Brown to grey brown
- coarse to very coatrse sand
- 7 100/0.4’ 12114’ 0.4/NR and fine to medium gravel
15
- 8 18-23-21-18 |14'-16' 2/1.5
- 9 28-17-28-26 .{16’'-18’ 2/1.5
20 10 23-21-29-30 {18-20’ 2/1.3
-{ 11 30-33-31-26 }20'-22" 2/1.2
-t 12 19-15-22-22 |22'-24' 2/1.5
25
-1 13 20-49-91-63 |24'-267 2/2 32.5'-38' Brown fine sand,
- compact,_ thin interlayer of grey
-] 14 16-14-30-46 |26'-28" 2/2 brown silt
30 15 7~-16-25-55 28'=30° 2/2
-1 16 9-11-14-18 30’-32° 2/0.3
-1 17 20-22-17-25 {32’34’ 2/1.5
35
-1 18 55-58-59-46 [34'-36' 2/1.2 38r-43.75' grey silty clay, thin
- interlayer of grey fine sand
-1 19 68—-59-58-46 [367-38 2/2
40 20 14-12-14-12 38’40’ 2/2
-1 21 21-12-14-15 {40'-42’ 2/2 43.75'-49' grey stoney glacial
- £ill; mixed medium to very coarse
-1 22 4-2-19-45 421447 2/1.8 sand, fine to medium gravel,
- - silt, dense
45
-] 23 100/0.47 44'-46" 0.4/0.4 e
-1 24 58-28-23-18 [46'-48’ 2/0.3
50 25 14-11-20-30 | 48'-50" 2/1.3 497-54' grey weathered micaceous
rock fragments
-1 26 44-80-80-85 |507-52' 2/1.4
-] 27 100,0.2* 52/-54" 0.2/0.2
55

Remarks: NR = No Recovery




“

CAMP, DRESSER & McKEE, INC. TEN CAMERIDGE CENTER, CAMBRIDGE, MA 02142

Soil Boring Log . Well Installation and Completion Data
Client USEPA Site Coakley Landfill Job No. 4710-15 Surveyed Elevation: Ground —
Date Drilled 6-24-92 Well No. FPC-1iC Boring Co. Empire Top of Casing — Screen Length 15 ft
Total Depth 33 ft Boring Method Used Hollow Stem Auger Piezometer Casing Size & Type 2 in. PVC
Field Geologist J.K. Kane Organic Vapor Instruments OVM Water Table Depth -21.08
Depth Samp. Blows ger 6" Sample Adv./ | Org. Vap. L Strata. Equipment
{feet) No. 1bs. Interval Recov. PPM Sample Description Change Installed
- See Well
- Report
5"
10 z Auger to 33.5 ft; Construct well
15
20
25
30

Remarks: No soil samples collected




GZ-10%

GOLDBERG- ZOINO B ASSOCIATES INC coak 1en ROJECT REPORT OF BORING NUMBER . Gooint
GEOTECHNICAL /GEOHYDROLOGICAL e SHEET o ! . aF - —
SQNSULTANTS s DATE 4 ai o FILE . louok
BORING CQ...GEZA Drilling Inc, BORING LOCATION See Lxploration Location ilan
FORE MAN Chiarles Linley GROUND ELEV .Y
GZA ENGINEER . .Doug. lansing DATE STARTED _ 4730/87 DATE ENDED  S/7/87
-GR WATER READING
m ""A“MPLER LAY nl!?no m?uinu rey i
SIZE: HW /NW Casing TYRe. 24% suliL spoon OTHER: NW &0 o rched waber
i 300 i, HAMMER: 140 I Corebarvel {$/1 1.0 £.0 ig hours
FALL 30 FaLL: M
cas. SAMPLE ' Rugz 2l cquPMENT FIELD v
£l - SAMPLE DESCRIPTION EEBuD ETALLED restme | 3
W1/FT | NO. |PEN./REC.| DEPTH | BLOWS /6 bt a =
10 }s-l TA720 [ 5m3a8 M. R Lot T e hiown STLT and finel0 s .~ dal S letenk
y 0088 , &Y Xowm X »C
<0 Sand with organics. LH‘”“—FINE } ! gg&_ﬁgp‘:
25 s-1: Loose, gray, fine SAND, little SAND £QkuaTION
28 silz. o "
522 2474 5e7 h-6-13~15 {Stiff gray, CLAY & SILT, of medium —~— ) 0.0 |
s plasticity. . r\\f
75 \i I~
T i\‘}
25 \I ;‘ N
e CLAY \\i o4
10 . , 6 . Ty 0.0 ’
G~ 3 2473 1012 4w=12+10~10 {8tiff, gray, Silty CLAY, of high s1LT ~ _
plasticity. — :}....‘.‘_1% scu 80
o] P~ PYT RISER
T~ 0.0
Sedql 23720 15-16,9 153341~ Stiff, gray, CLAY ¢ SILT with $ilt B . ]
13 2o gt partings one inch apart and with .. N -~
fine to msdium Gravel from 16,5’ ¢o | 16:5 ~ -
16.9°. -CERENT/BENTONITE
.| crdur
d
VERY .
pENSE |~} i ]
20 ST T Te [ T0-3L. T[3I3-70-90= Jvery dense, gray-black, fine to crawver | 3 o 0.0 2
TOU7L comrse GRAVEL, some fine to coarse s A
Sand, some Clayey SILT. (TILL) CLAYEY
SILT
CTILL} ~
25 ; :
§e6 12/8 25-26 3iB-100/5° Very dense, gray-black, fine to e 1 0.9
) coayae GRAVEL, some Silt & Clay. h
=l &G /50 26-31 5 min C-1: Moderately hard, fresh, light
ROD» 354 3 min. to dsrk gray, fine grained, inter- ~.
T beddsd QUARTZITE and pelitic META- " .
b SILTSTONE; bedding plane dips 30 . 4
4.man trom horizontal, moderately ¥
4 min fractured, fractures parallel to ~ ol
Cc~2 36/34 3i~34 4 man. bedding. BEDROCK fr=y e 13 3
ROD=AO 4 min C~2; Similar to above. I .
15 4 min. . Lo
~_1 e€as54 | 3a-18 4 min C-3: Similar to above. g -
RQD=40Y 4 min, =1
3 min. =
2.0, _-:‘1 b~ FILTER SAND
40 3 min. R ﬂ ]
C~a 24/24 ] 3541 3 man, C-d: Similar to sbove. gt I
ROD=35 % 3 mn L2 4
(a1 804601 4146 4.min C-5: Similar to above. <3 .
Ri 13a 5 #in . 3hISCH 80 PVC
= = WERL SCREEM
8 fomin o=
6 min. N
"6 60/58 46=-51 6 wman C~6: Similar to above, excapt luss -
fractured. ]
RODw62S S . min, e
5 min =1
£ 6 4 min 't‘:~< . 54
& mnL T ...._K&Cx CUTTINGS
Battom of boring at 51.0'.
REMARKS: 1. VOC screening of soll in jsr sawpleas was conducted using an Analytical Instrumsnts Davelopmant, Inc.
{AID} Modal 580 Organic Vapor Meter: values indicata total VOC's in parts per million referenced to a butadiene
in air standexd. 2. Roller bit broke off drill rod while washing out 5" casing from 17 to 20 feer, Shoe had broken aff
in the vary danse Gravel and SL1t. Moved over 2 feet and sdvanced 3* ceeing to 20 feec. 2,4 Loxt circulation in
bedrock at 32 feet and 42 feer while corina. S. ®onitoring wall with §' x %™ IN srotective asteel casing with locking
cap installed at gompletion of boring,
NOTES: 1) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SO TYPES AND THE TRANSITION MAY BE
GRADUAL. 2) WATER LEVEL READINGS HAVE BEEN MADE 1N THE ORILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THE
BORINGS LOGS. FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO FACTORS NOT ACCOUNTED FOR AT THE

TIAE FAEASHREMENTS WERE HANDE




) . ' PAGE IF 2
JOB No: _D-6683 AIR ROTARY WELL LOG — —
JOB NAME: _ Coaklev Landfill WELL &Z-109 DATE: azsrer TO

TOTAL DRILLING 1114 a7
. DEPTH * 252 feet |cONTRAC TORimmm k@€ Drilling {
LOCATION: North Hampton, NY T
ERS?NLG‘ 103 feet [copman: Bruce Champney -
DiAM 6~inch
TOTAL | EZ A Mike Nardene
YIELD ¢ .5 GPM_IREPRESENTATIVE
CALIPER LOG .
FT DIAMETER,  INCHES LITHOLOGY GPM COMMENTS
6 7 a 9
) " 10'=41' SAND and GRAVEL Drilled through 91 fest of ovetburden
5 e using rotary mud technigques and
8" roller bit.

) [ p——

15 et
20
25
30-——‘

A5 c—

40 — 41' = 91' silty CLAY
50—- -

55 et
60 =
65 m——md (
0 e

Drilled with roller bit into bedrock

75— from 91' £o 1l03°.

80 Set 6"~diameter casing from 0' to

h— 103', and pressure grouted in place.
85 —
90-
Top of bedrock at 91' . .

o5 . Used €"-diameter air-hammer from

. 103* to 252°, '
100 m— [Lasing to 1037

91' -« 252' Moderately-hard to hard,
105 caeeemt - interbedded Meta-sedimentary saquence

of MICA-SCHIST and QUARTZITE.
110 e 5.5 111
115 we—— -
120 =——
125 cved .

128' = 129' 1.0 min/ft drill rate

130 crend .
135
140 )
145 e} -
150 =——— 153* - 154' 1.0 min/ft drill rate
155_ [

GOLDSERG-ZOING & ASSOCIATES, INC.
GEQTECHMICAL-GEOMYDROLOGICAL CONSULTANTS

G\




JOB No:__D-6683 AIR ROTARY WELL LOG -
. )
. 4/8,87 T
JOB NAME:  Coaklev Landfilt WELL  __ zz.yng | DATE: A4 2
T DRILLING o
LOCATION: __ North Hampton, NH Dg;%i 252 feet |rONTRACTOR..... Yankee Drilling
- U 103 feet Bruce Ch ne
RIAle . FORMAN ! cf _-lampney
DiaAM * =inch
GZA Mike Napdone . _
| oL 6.5 GPM _|REPRESENTATIVE
CALIPER LOG o
PM COMMENTS
FT DIAMETER,  INCHES LITHOLOGY 8
6 7 8 9
16 Gy 162' ovmM=g,]
165t
170 173' = 174' 1.0 min/ft drill rate
175—
180—1
185
1 191 soft rock
) 192'=194" 1.0 min/ft drill rate
195==— L35'  Pyrite cbeserved in sample
200
205 et ’
2 1 {remanernat
215 e 216' OVM=(0,0
220 ——|
225 v p28'~229' 0.9 min/ft drill rate
230 ]
235 manasad
240 m—)
245 =i .5
OVM=0.D
Bottom.of boring at 252°',
255 e
260_'

aouiuno—zomo & ASSOCIATES, INC.

GEOTECHMNCAL-GEOHMYDROLOGICAL CONBULTANTS

G\




of boring.

Monltoring wall with 5' x 5% I, D. protective steal caging with lecking cap instaliad at completion

GOLDBERG-ZOINO B ASSOCIATES, INC. Coak 1e :ROJEEIT”-- REPORT OF BORING I‘IUMBER.......T-..".’.;:.';.'_'-‘...—-

GEOTEC INICAL /GEOHYDROLOGICAL SARCEY, Lepl ) SHEET 1 oF i

CONSULTANTS H. llamntor., NH X DATE . L/2E ‘/E* FILE _l=fila

BORING CO.__GZ4 brilling, lnc. SORING LOCATION ._itis Subguzeaeg Exploraricn blar

FOREMAN Arthur Johnson GROUND ELEV __11E.:

GZA ENGINEER _George Draper DATE STARTED__ls/28787  DATE ENDED 2387
GRLIMOWATER . READINGS -

CASING SAMPLER AT T AEETE T CAKING AL | iARICITATION DML
81z 3=2/4 1.0 HSA/NW Casing TYpg: 26" Split Spoon ) OTHER: NW S22t 1ol 2_dave
HAMMER; b,  HasmeER_ 140 m Corebarrel
L FALL: 0

Z | cas AMPLE o gt v
E | BL 2 - SAMPLE DESCRIPTION T Bl restoe |5
& | /FT. | NO. | PEN./REC. | DEPTH | BLOWS /6 | -] H
- No sample: Frost. Wl mAi-E WERETE SURFACE] ),
il 1
f =FORMATION
i { RIAL
5 | . Ly i
B-1 24/14 §=7 10=43=57=-56 [Vary dense, brown, msedium SAND and SAND \:;S \:; 0.0
coarse Gravel, trace Silt, Rock ARD LMY \\ - BANTONITE SEAL
fragment in nose of spoon. GRAVEL |.' M1 \\\” o
bt :
ie =2 24717 10~12 {32-26-24+25 pense, brown, fine to coarse SAND, ; | 9,0
trace fine Gravel, trace Silt. I '
b !
: F._vtlp.un'mn
| ; MATERIAL
15 i ‘ 1
E-3 | 2415 15«17 118=43+21-24|Vary denme, brown, fine to coarse i ! 0.0
::t::. tzace coarse Gravael, trace : '—-“ﬁisﬁgn BO PVC
SAND :
=0 E-4 | 24/12 20-22 §13-19-35-38|Denss, brown, fine to wedium SAND, 0.0
trace fine Gravel, trace Silt,
Wat.
2 5+5] 18/18 25-26,5 [L7=2i=58 jDense , brown, fine to medium SAND, 0.0
jtrace: fine Gravel, trace Silt.
Wat.
2+ ——2d.5"
30 b s e
5~6} 24/22 3034 |10-10-32-50 [Denae, brown, fine to coarse SAND, |GRAVELLY == [ mds .
some fine to coarse Gravel, trace SMND =
Silt. (Pi have shed out of Mt i
). inas may na wakne Q ': -_ _- 4 son 8o pve
B M coumm -] WILL SCREEN
B
2 $=71 24/8 25-37 B-13-24=48_|Danse, brown, fine to medium SAND, © = . ~LygER 0.0
trace fine Gravel, trace Silt. SAD E‘ . :
| E.'g:i
e
‘@ 5~8N 12/10 __ |40w4) | 13e16 Medium danse, brown, fine SAND,crace|dt’ = . .45 50 ]
S=BH 12,12 4)=47 Z3-40 gray, 5S5ilty CLAY. 4 }.5 '
5-88: Very stiff, gray, Silty CLAY, i i 0.0
crace fine Sand, Few fine Sand t
layers. — ——CEuENT/BENTONTTE
9 5-9 | 24/1% 45-47  B=7=8=5 {stife, gray, Silty CLAY, CLAY l“ T 0.
f
S0 1
REMARKS: 1. vOC screening of soil in jar ssmples wa: conducted using an Analytical Instrusments bevelopment, Inc.
{AID) Model 580 Qrganic Vapor Metar; valuas indicate total VOC's in parts per million refsranced to a
butadiana standard.
2.

NOTES: I) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE SOUNDARY BETWEEN S0IL TYPES AND THE TRANSITION MAY BE
GRADUAL, 2) WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THE
BORINGS LOGS. FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO FACTORS NOT ACCOUNTED FOR AT THE
TIME MEASUREMENTS WERE MAQE.




GOLDBERG-ZOINO B ASSOGIATES,INC. _ PROJECT REFORT OF BORING NUMBER____L

Coak lev Lanlavl W SHEET 3 M

GEOTECHMICAL /GEOHYDROLOGICAL

CONSULTANTS . H. Mameton . Wi DATE il s
B8ORING C0.__G44 nrlihnq; 'IE ‘ BORING LOCATION hf.'s subsuriact Exclueraticn [lan
FOREMAN Arthur Johnson GROUND ELEV o—alf e
GZA ENGINEER _Georgs Drsper : DATE STARTED_ /25787 DATE ENDED 273781
CASING : SAMPLE R : — : GAOUNOWATER READINGS
aizE: 3=2/4% 1.0, HEA/NW Caging TYpE: 247 Split Spoon ___ oTHER: NW
HAMMER: 1h HAMMER: l:::- b, Corebarrel
FALL} . FaLL:
I | cas. SAMPLE Supz . |4
T ; - SAMPLE DESCRIFTION Eg'ggg ﬁ“’s“‘!::‘_‘i‘; 'r:'sz'r"lzs ¥
W1 /FT. | NO |PEN./REC.| DEPTH | BLOWS/6 (7 o x
k10! 24/2¢ | 5082 laegeger  lMedium stiff, gray, Clayey SILT, CLAYEY 0.0
trace fine Sand. SILT
55 ) 0.0 T
=11 24724 5o.67 194-38-90-123 |Hard, gray, Silty CLay. 1/2" ro 2° 0.0
layers. T0
2~ 11 , gray, fine SAND, little Silt.
1% to 5% layers.
60 TN YT T kecavery insufficient for clamsifis l
eation. Traces of Clay and Sand.
5 -
85 =131 24724 | 6567 [iI/W.0.R. _ Isoft, gray, SILT & CLAY, trace fins| SILTY 0.0
5=5 Jsand. crAY 3
. WITH
0 5-14| 2a/L 0-72__|14-12-65-10|Racovery insutficient for classifi- | o o 0.0
cation. Small amount of SILT & LAYTRE
CLAY, Rock fragments. : = QEMENT /BENTONITH
ROUT
Ay
= - 0.0
F-15 | 24/21 To=TT  [o=l=0=7 Very soft, gray, Silty CLAY, trace
. fine Sand. 8* leyer of fine Sand
and Silt at top of apoon. 1” Sand
layer in Silty CLAY.
a0 ; i 0.0 1
s=16 24/16 80«82 |4=5=1=9 Medium stiff, gray, Silty CLAY,crace
fine Sand. 1.5" layer of fine Sand
and Silt in middla of sampla.
a5 ] 0.0 1
5=1 6/5 85=-85.5 Ju:us- Ivery danme, gray, fine SAHD, little
5ilt. 174~ Clayay SILT layer.
b 5-18 28/24  |90-92,3 WOR/1' 11~ |Gray, Silty CLAY, trace fine Sand. 2.9 1
i2/4%
931.5°'
WEATHERED
s e ROCY, 4
c=1 60/34 96=101 Modarately hard, fresh, lustrous
geay, fine grained, paldtic SCHIST; ]
ROD=24% highly angled foliation, highly BEDROCK
fractured, fractures parallel o
10 foliation.
- - - Eottom of horing &t 10i.0 -

1. Meight of rods pushed spaon 1 foot.
J. Drilles wit™ roller 9it from 93.% to 79 feat,

NOTES: - THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES AND THE TRANSITION MAY BE
RADUAL. 2] WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THE
BOHINES L0GS. FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE T0 FACTORS NOT ACCOUNTED FOR AT THE
TIME MEASUREMENTS WERE MADE.




0Z-123

GOLDBERG-ZOINO B ASSOCIATES, INC, coaxies 1HOJECT REPORT OF BORING NUMBER &'l i
GEOTECH INICAL /GEOHYDROLOGICAL, e ——— SHEET oF i
NSULTANTS LA DATE comin LAY =
BORING CO.__S2A Drallang, Inc, BORING LOCATION . sep Sunsurtese Expiaration Blar
FOREMAN Arihur Johnsarn GROUND ELEV b
GZA ENGINEER Gerorge Draper DATE STARTED __2/25/87 DATE ENDED __ 27335787 ..
C GROUNDOWATER READINGS
w M RALL Dlrgnom:.rnni AL :\'}uuuulq“ T,
Qe Ao dsar T b HSE yypg; 245 Spiit Spnon OTHER:
HANGER b HAKRMER: ) ‘"’" 1.
aLL FALL: e
£ica AMPLE & gz o v
e : - SAMPLE DESCRIPTION EZRLD ﬁg:’:fgg r?ss'r%nc X
8 /FT. | NO. | PEN./REC.| DEPTH | BLOWS /6 4 = =
;g_.! 8 ey ” k—ga{r_«fnns SURF ACE
No sample taken. Refer to log of f
boring GZ-1234A. GR‘:::LY ECHMATION MATERIAL
(FILL) 2% SCH BO PVC
RASER -
5
e v 6.5
by &+ \ &
ORGANTE | o ‘\\-8 ITONITE SEAL
10 N e
. ‘LI v b3St
SAND E:?JL___J SCH 8O BVC
=L WELL SCREEN
S o rrTER sAMD §
18 ; s
b6.5° I NT
Bottom of boring & 16,5 . .
20 4

+

REMARKS :1. G2-123 15 located 3 faet west of G2-123h and wae for the purpose of installing a monitoring wall in the
uppar sand,
2. Monitoring well with S' x §= I.D. Protective scael casing with locking cep instslled at completion of
barang.

NOTES: 1) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOL. TYPES AND THE TRANSITION MAY BE
GRADUAL. 2] WATER LEVEL READINGS HAVE BEEN MADE iN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THE
BORINGS LOGS. FLUCTUATIONS IN THE LEVEL OF GROUNOWATER MAY OCCUR DUE TO FACTORS NOT ACCOUNTED FOR AT THE
TIME MEASUREMENTS WERE MADE.




rhuc i “F 2

L E -
JOB No:_uobbe AR ROTARY WELL LOG
1
JOB NAME: Coakley Landfill I weLL 6z-125 DATE; 4/10/87 TO 4/13/87
ToTAL | 200 ¢ DRILLING Vankee Drillin
LOCAT 1ON: North Hampton, NH [OEPTH . _ 200 feet ICONTRACTOR:.Yankee Drilling
TOTAL
CASING * 5B feet | FORMAN Bruce Champney
DiAM 6~inch Mike Nardone
TOTAL 3 cpM Gz Doug Lansing 4/10
X YIELD REPRESENTATIVE
CALIPER LOG
FT DIAMETER, . INCHES LITHOLOGY GPM COMMENTS
6 7 8 9
) ' " {o* - 9° S5AND and GRAVEL. (FILL) Drilled through 47 feet of overburden
5 ot using rotary mud techniques and 8"
9' - 18 SAND. roller bit,
10—y Encountered stump {(wood) at approxi~-
mately 8'.
) ‘ ' .
13 18* - 47' CLAY and SILT. D.nlled mto‘bedrock from 47' to 57
20 with rollerbit.
25
o Jum— Set 6"-diameter casing from 0' to 57’
angd preysure grouted in place.
35
'Y, puua—
45-—-——1
Top of badrock at 47, Used 6"~diameter air hammer from 57°
50 ammmsene] “o 200*' (weight of rods downpressure).
55 | Casing to 57 feet
60 ] 57* -~ 135' Dpark gray, moderately -
[z'" hard to hard, fine-grained PHYLLITE,
65 aemnn with thin . foliation parallel Quartz
7 veins.
[ p—
80—
as 85'-105' 1.4 min/ft drill rate
88*-89' 1.6 min/ft drill rate
43 [ e
Q5 wmant
100~
2 103" Yield test
105 e 105'-125' 0.8 min/ft drill rate
110
POLL
h -1+ N—
35 pum— 125°=145* 0.7 min/ft drill rate
13 130°-137' Soft rock
Lo 136° Yracture
i ] T— 135* = 140' Moderately~hard, dark
gray, fine-grained PHYLLITE to gray
1401 MICA~-SCHIST.
145 et + 140' = 150" Hard, dark gray, well 145'~165' 1.2 wmin/ft drill rate
5 foliated, Micaceous QUARTZITE, with 150* Opserved orange color in drill
150y foliation parallel Quartz wvein. water (iron staining)
150'~155' Iron-stained, gquartz~felds-
13 St pathic SCHIST to granite GNEISS.

GAROFENG-ZOIRD & ASSOCTIATES, 18C,
QEOTECHMICAL-GEOMYDROLOGICAL CONSULTANTS

G\




AL 2 JF

JOB No:_D-66RY AIR ROTARY WELL LOG : —_— _

i

JOB NAME: Coakley Landfill | weLL GZ-12% DATE: 4/1G /87 TO 4/13/87
i TOTlTu_ . 5 iDRILLING . Y
LOCATION: North Hampton, NH OEPTH Q0 feet JCONTRACTOR Yankee Nrilling
gﬁg“‘&s; 58 feet | FORMAN * Bruce Champney
|
ClAM ¢ b-inch
TOTAL | G2 A Mike Nardone
YIELD ¢ 3 Gem REPRESENTATIVE
CALIPER LOG
FT DIAMETER,  INCHES LITHOLOGY GPM COMMENTS
[ 7 8 ]
. ) Y1155 -  170° Hard, well foliated,
160 Micaceous QUARTZITE, with foliation ~
165 parallel quartz veins. 165°-185' 1.0 min/ftdrill rate
170 cms 170°~175' Quartz~-feldspathic SCHIST
to Granitic GNEISS. 177 a
175 ey 175" =  200° well foliated Micsceous Observed orange color in
. QUARTZITE, with foliation-parallel g”ll“‘g water; possible
180 1 ’ quartz veins. racture zone.
b 185
189! bsifved orange coloring in
. ari wgte:. . .
190 e ) 191' obsérved orange coloring in
drill water.
195 commnd .
3 200' OVMwQ, 1
200
Bottom of boring at 200°.
205 e

215
220 mened

225 e
230

235 v

240

L

GOLDRERG-ZOMR0 & ASFOCIATES, INC,
QECTECHINCAL-GEOHYDMOLOGICAL CONBULTANTS Gn




«

CES

FIELD SAMPLING STANDARD OPERATING PROCEDURES (SOPS)

APPENDIX C



September 2017

Page 1 of 3 Standard Operating Procedure SOP #1
WATER LEVEL, WELL DEPTH MEASUREMENTS
AND WELL INTEGRITY INSPECTION
PURPOSE

This Standard Operating Procedure (SOP) Water Level, Well Depth Measurements and Well Integrity
Inspections is to set guidelines for the manual determination of the depth to water in monitoring wells

at the Coakley Landfill Superfund Site in North Hampton and Greenland, New Hampshire.

In general, water-level measurements are used to construct water table or potentiometric surface
maps and to determine flow direction as well as other aquifer characteristics. Therefore, a synoptic
water level measurement round should be performed in the shortest possible time (preferably within

a 24-hour period) before any purging and sampling activities begin.

Well integrity inspections are completed on an annual basis to ensure that the monitoring wells are
in suitable condition to meet the project data quality objectives (i.e., well are not damaged and are

maintained secure).

Any modifications to this SOP shall be approved in advance by the NHDES Project Manager and
QA Coordinator, in consultation with EPA, documented in the site logbook, and presented in the

final report.

EQUIPMENT AND MATERIALS

An approved Health & Safety Plan and appropriate personal protective clothing and gear.

Site-specific Sampling and Analysis Plan (SAP)
Boring logs (included in the SAP)

Field book.

Water Level and Well Depth Worksheet (see attached).
Well Integrity Inspection Worksheet (see attached)
Photoionization detector (PID), if required.

Electronic water level meter of appropriate length (e.g., 100 ft, 200 ft, and 300 ft, and
measures in increments of 0.01 feet).

Gate keys / well keys and other applicable field equipment to open wells.
Indelible black-ink pen (Sharpie).
Decontamination supplies in accordance with the Decontamination SOP in the SAP.

GENERAL INFORMATION

Water Level, Well Depth Measurements and Well Integrity Inspections
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All monitoring wells should be locked at all times, or within a secure locked area, to ensure the
integrity of the well. Completion of the well integrity worksheet ensures that maintenance issues
are identified in a timely manner and that corrective actions are completed when required.

If water level measurements are being completed for the first time following well installation (or if
it does not already exist), a survey mark/physical notch should be placed on the top of the riser or
casing as a reference point for future groundwater level measurements. If the top of the riser or casing
is not flat, make the reference point the highest point. The measurement reference point should be
documented in the site logbook. Refer to the SAP and the attached Water Level Worksheet for
correct reference points.

All field personnel must be made aware of the measurement reference point, top of casing (TOC) or
top of PVC pipe (TOPVC) being used in order to ensure the collection of comparable data.

Before measurements are made, water levels in monitoring wells should be allowed to stabilize for a
minimum of 24 hours after well construction and development. In low yield situations, recovery of
water levels to equilibrium may take longer. All measurements should be made to an accuracy of
0.01 feet.

Water levels should be collected from the least contaminated to the most contaminated wells if
possible and where it’s applicable.

All equipment shall be decontaminated in accordance with the decontamination SOP and checked
(e.g. batteries) prior to use to ensure that they are in proper working condition.

WATER LEVEL MEASUREMENT PROCEDURES

Care should be taken to minimize water column disturbance. Use the following procedures to
collect water level measurements:

1. Open the well and monitor the headspace with the appropriate air monitoring instrument
to determine the presence of volatile organic compounds (if applicable).

2. Note if the lock was damaged or missing and any physical changes to well condition, such
as erosion or cracks in protective concrete pad, road box, standpipe, etc., in field book/field
sheet.

3. Turn the meter on and adjust the sensitivity control.

4. Lower the electronic water level meter probe and measuring tape into the well from the
reference point until the water surface is reached as indicated by a tone and/or the light
display.

5. Read and record measurement (to 0.01 feet) along with the date, time on the attached Water

Level Worksheet. In addition, note the reference point used (top of PVC riser or casing) if
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different from the reference point on the worksheet. Note any changes in the conditions of
the well and surroundings, including missing locks.

6. The depth to the bottom of the monitoring well shall be confirmed in each well and
recorded on the Water Level Worksheet at least once every five years, during the sampling
event just prior to the 5-year review, unless otherwise requested. Highlight any significant
deviations in the depth to the bottom from the reported depth to bottom.

7. Remove all downhole equipment used for the water level measurement, and replace well
cap and locking steel caps and secure.

8. Thoroughly decontaminate the tape and probe in accordance with the Decontamination
SOP. The decontamination procedure for water level meters and oil/interface probes shall
include the probes and, at a minimum, the length of tape used in that well.

9. Complete Well Integrity Inspection Worksheet.

QUALITY ASSURANCE/ QUALITY CONTROL (QA/QC)

An equipment blank on the water level shall be collected after use in the most contaminated well
and decontamination, to ensure that the equipment has been properly decontaminated and the
decontamination procedures are adequate. The equipment blank shall include rinsate from the
water level probe and, at a minimum, the length of tape used in that well. Refer to the SAP tables
for specific location and analysis.

If well integrity issues are identified, the Coakley Group, NHDES and EPA should be notified as
soon as possible, and corrected actions should discussed and documented in the field notes.

REFERENCES

Water Level Measurement Procedure included in the current Hazardous Waste Remediation
Bureau Master QAPP, EPA RFA #13027, Revision 4, March 2017.

ATTACHMENTS

Water Level and Depth Worksheet
Well Integrity Inspection Worksheet



WATER LEVEL AND WELL DEPTH MEASUREMENT WORKSHEET
COAKLEY LANDFILL SUPERFUND SITE

Data from SAP Table 3-1

Field Personnel Measurements / Observations

Adjusted Well

Deviation in Well

Well Measurin Depths Based on | Measured Well Well Depth Depth Depth to Static Date of Time of Initials of
Well ID Diameter . 9 Well Depth and |Depth from 2015] (ft from MP) Water Level Measurement Comments
. Point (MP) . _ ) Measurement @ | Measurement Personnel
(inches) Stickup (ft from MP) if required (ft difference) @ | (ftfrom MP) (24 hr clock)
(ft from MP)
T f i 101.7 101.7
BP-4 5 op of Casing 01.78 01.79
T f PVC 12.67 12.07
MW-10 2 op o
T f PV . 4.7
MW-11 2 opo C 53.8 54.70
Top of PVC 21.74 21.75
MW-2 1
T f PV 40.12 22
MW-4 2 opo C 0 39
Top of PVC 165.64 161.72
MW-5D 2
Top of PVC 80.66 A7
MW-5S 2 P 83
MW-6 5 Top of Casing 186.15 170.90
T f PVC 67.59 67.58
MW-8 2 op o
T f PV 1 12.4
MW-0 2 opo C 3 6
OP-2 1.95 Top of PVC 14 16.86
T f PV
OP-5 1.25 op o c 25.84 25.74
Top of PVC 67 66.14
AE-1A 2
T f PV 7. 7.
AE-1B 2 opo C 87.3 87.68
AE-2A 5 Top of PVC 22.63 22.57
Top of PVC 52.46 52.83
AE-2B 2
T f PV 2 20.07
AE-3A 2 opo C 0 0.0
AE-3B 5 Top of PVC 43.4 43.1
T f PV 17.2 16.
AE-4A 2 opo C 5 6.55
Top of PVC 46.7 46.12
AE-4B 2
T f PV 18. 18.82
FPC-2A 2 opo C 8.8 8.8
FPC-2B 5 Top of PVC 40.38 40.31
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WATER LEVEL AND WELL DEPTH MEASUREMENT WORKSHEET
COAKLEY LANDFILL SUPERFUND SITE

Data from SAP Table 3-1

Field Personnel Measurements / Observations

Adjusted Well

Deviation in Well

.WeII Measuring Depths Based on | Measured Well | Well Depth Depth Depth to Static Date of Time of itials of
Well ID Qlameter Point (MP) Well erth and [Depth from 2015 .(ft from MF(’l)) Measurement Water Leve{z) Measurement Measurement e Comments
(inches) (ft?':;crzu'\ap) (ft from MP) | if required (ft difference) @ (ft from MP) (24 hr clock)

FPC-3A > Top of PVC 74.6 Not Measured

FPC-3B 15 Top of PVC 97.15 Not Measured

EPC-3C > Top of PVC 30.88 Not Measured

FPC-4B 5 Top of PVC 35.83 35.44

EPC-5A 5 Top of PVC 72.84 Not Measured NM NM NM NM NM ol et  be repace
FPC-5AX 5 Top of PVC Not Measured

FPC-5B 5 Top of PVC 113.11 113.42

FPC-6A 15 | TOPOfCasing 10.04 10.37

FPC-6B 5 Top of PVC 30.99 30.22

FPC-7A 2 Top of PVC 24.08 24.02

FPC-7B 5 Top of PVC 47.43 46.95

FPC-8A 2 Top of PVC 35.1 33.92

FPC-8B 5 Top of PVC 57.94 57.65

FPC-9A 5 Top of PVC 70.37 68.43

FPC-9B 5 Top of PVC 89.47 89.45

FPC-9C ) Top of PVC 27.35 27.72

FPC-11A 2 Top of PVC 51.59 50.40

FPC-11B 2 Top of PVC 7245 71.30

FPC-11C 2 Top of PVC 3271 31.80

GZ-105 15 | TopofPVeC 53.76 52.07

GZ-109 6 Top of Casing Not Measured

GZ-117 > Top of PVC Not Measured

G7-123 5 Top of PVC 17.89 17.35

GZ-125 6 Top of Casing 202.27 201.30

MW-200 2 Top of PVC Not Measured

MW-20B 2 Top of PVC Not Measured

MW-210 > Top of PVC Not Measured

MW-21B 2 Top of PVC Not Measured

Notes

1. Well depth are measured every five years, in the year prior to the Five-Year Review (i.e., 2020 etc.), or on an as-needed basis to evaluate corrective actions.
If well depth measurement is not required, then write NM or Not Measured
2.  Well depth measurement must be corrected based on the distance from the bottom of the probe to the bottom of the pin. All well depths and static water levels measure to the hundredth of a foot (0.01)
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WELL INTEGRITY INSPECTION WORKSHEET

COAKLEY LANDFILL SUPERFUND SITE

Is MP . Is protective Is there any
g i Is Well L
Measuring Location s e_ abel s syrface el b m good casing in good | other damage Date of Initials of
Well ID - Y Legible? seal intact? Locked? Condition? = : Comments
Point (MP) Identified < : ; : Condition? to well? Inspection | Personnel
(circle one) (circle one) (circle one) (circle one) i A
(circle one) (circle one) (circle one)
BP4 TopofCasing | ¥ or N Y o N Y o N Y or N Y or N Y or N Y or N
Top of PVC Y or N Y or N Y or N Y or N Y or N Y or N Y or N
MW-10
S Top of PVC Y or N Y o N Y o N Y o N Y o N Y o N Y or N
MW-2 Top of PVC Y or N Y or N Y o N Y o N Y or N Y o N Y or N
Top of PVC Y or N Y or N Y or N Y o N Y o N Y or N Y or N
MW-4
T f PVC Y o N Y o N Y N Y o N Y o N Y r N Y o N
MW-5D op o or r o]
Top of PVC Y o N Y r N Y N Y o N Y o N Y o N Y N
MW-5S P Ol or r or
MW-6 TopofCasing | Y or N Y o N Y o N Y o N Y o N | Y o N Y o N
T
Top of PVC Y or N Y or N Y or N Y or N Y o N Y o N Y o N
MW-8
MWV-g Top of PVC Y o N Y or N Y or N Y or N Y o N Y or N Y o N
OP-2 Top of PVC Y o N Y or N Y o N Y o N Y or N Y or N Y o N
OP-5 Top of PVC Y or N Y or N Y or N Y o N Y o N Y or N Y o N
Top of PVC Y o N Y or N Y o N Y o N Y o N Y or N Y or N
AE-1A
T Top of PVC Y or N Y o N Y or N Y or N Y or N Y o N Y o N
Top of PVC Y or N Y or N Y or N Y or N Y or N Y or N Y or N
AE-2A
Top of PVC Y o N Y or N Y o N Y o N Y o N Y or N Y o N
AE-2B
Top of PVC Y or N Y or N Y or N Y or N Y or N | Y or N Y or N
AE-3A
T
AE-3B Top of PVC Y or N Y or N Y o N Y o N Y or N 1 Y or N Y or N
|
AE-4A Top of PVC Y or N Y or N Y or N Y or N Y or N Y or N Y or N
AE-4B Top of PVC Y o N Y or N Y or N Y or N Y o N Y o N Y or N
EPC-oA Top of PVC Y or N Y o N Y or N Y o N Y o N Y or N Y o N
FPC-2B Top of PVC Y or N Y or N Y or N Y or N Y or N 1 Y or N Y or N
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WELL INTEGRITY INSPECTION WORKSHEET

COAKLEY LANDFILL SUPERFUND SITE

Is MP -
i : Is Well Label | Is surface lsWell |Is lock'in gooal 'S Prowstive | s thereany -
Measuring Location A ? i casing in good | other damage Date of Initials of
Well ID . ) Legible? seal intact? Locked? Condition? - ) Comments
Point (MP) Identified : : : : Condition? to well? Inspection | Personnel
g (circle one) (circle one) (circle one) (circle one) i A
(circle one) (circle one) (circle one)
Top of PVC SaR o iN Y@ o LA C N LY OTEREN N GE Y or N Y or N
FPC-3A
Top of PVC WaRslor SN BYa R OCESNIN. YA o N DA Or BN AR ORI Y or N DA O N
FPC-3B 2
Top of PVC Y or N Y o N YR ON Y Or N YR ORI DR OrasmN YERR oreiN
FPC-3C P
Top of PVC Y or N Y or N Y or N Y or N Y or N Y or N Y or N
FPC-4B
T f PV Y r N Y r N Y or N Y r N b r N b ¢ r N Y r N
FPC.5AX op of PVC o] o o] o] o] o]
Top of PVC Y o N Y o N Y or N Y o N Y o N Y o N Y or N
FPC-58 ’ ! r
Top of Casin Y or N Y or N Y or N Y o N Y o N l Y or N Y or N
FPC-6A ¢ .
T f PV Y r N Y r N ¥ r N Y r N Y r N G & r N Y r N
FPC-6B op O C ol ol ol ol ol ol o]
f PV
FPC-7A Top of PVC Y or N Y or N Y or N Y or N Y or N Y or N Y or N
FPC-7B Top of PVC Y o N Y o N Y or N Y o N Y or N Y or N Y or N
Top of PVC Y o N Y o N Y o N Y or N Y or N Y or N Y or N
FPC-8A i
Top of PVC Y o N Y o N Y o N Y o N Y o N Y o N Y r N
FPC-8B i "
Top of PVC Y or N Y o N Y or N Y o N Y o N Y o N Y or N
FPC-9A 3
o Top of PVC Y or N Y o N Y or N Y or N Y o N Y o N Y o N
FPC-9C Top of PVC Y or N Y or N Y or N Y or N Y or N Y or N Y or N
Top of PVC Y or N Y r N hd r N Y r N Y N Y N b d N
FPC-11A P 0 [o] o] or or or
Top of PVC Y o N Y o N Y or N Y or N Y or N Y or N Y or N
FPC-11B
T f PV Y r N ¥
FPC-11C op o C o or N Y o N Y o N Y or N Y o N Y or N
T f PV Y r N ¥ r N
GZ-105 op O c ol fol Y or N Y or N Y or N Y or N Y or N
GZ-109 Top of Casing Y or N Y o N Y or N Y or N Y or N Y or N Y or N
G7-117 Top of PVC Y o N Y o N Y or N Y o N Y or N Y or N Y or N
T f PV ¥ r N ¥ r
67123 op o (&) ol ol N Y or N Y or N Y or N Y or N Y or N
Top of Casin Y or N Y or N Y or N Y or N Y or N w r N X r N
GZ-125 G g 2 "
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WELL INTEGRITY INSPECTION WORKSHEET

COAKLEY LANDFILL SUPERFUND SITE

Is MP . Is protective Is there any
. - | I PR
Measuring Location e Wel_l Lae! > s%"face lxWell K lock m food casing in good | other damage Date of Initials of
Well ID : M Legible? seal intact? Locked? Condition? L I Comments
Point (MP) Identified s ; ; ; Condition? to well? Inspection | Personnel
; (circle one) (circle one) (circle one) (circle one) : )
(circle one) (circle one) (circle one)
MW-200 Top of PVC he G Yo or N Y o N DY/ O BYAR OrSN Y or N e Gl
MW-20B Top of PVC Y. or N YA or N Y o N Y S or SN NEOGE Y or N Y o N
T f PV Y N W N YO N EY r N YA Ores N Y r N YSR O N
MW-210 op O C or or 0 [¢]
MW-218 Top of PVC Y or N N e D Y OrEN Y o N Y or N Yo SN Yo or N
Notes

t
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The measuring point on the Top of PVC Casing or Top of Metal Casing should be clearly identified with a permanent black marker.
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CALCULATION OF PURGE VOLUME

PURPOSE

This Standard Operating Procedure (SOP) Calculation of Purge Volume is to set guidelines for the
determination of purge volumes to be collected at the Coakley Landfill Superfund Site in North
Hampton and Greenland, New Hampshire.

PROCEDURES

Determine the water level in the well.

2. If well depth (or the depth of the tubing intake point) is not already known from well
history, measure the depth from the same reference point used to collect the water level
data.

Measure the well (or tubing) inside diameter in inches.

4. Calculate one purge volume using the following equation, multiplying by number of purge
volumes needed (3-5) or use conversion charts shown below and on the next page.

One Purge Volume (Gallons) =h x 3.14(r/12)? x 7.48 gal/ft®

Volume =h x 7w x r?

n = 3.14 (a constant)

r = radius = diameter (in inches)/12
r/12 converts radius to feet

h = height(in feet of water) = depth of well - depth of water level.

7.48 = gallons in 1 cubic foot (ft) of water

CALCULATION OF PURGE VOLUME FOR TUBING

The purge volume is equal to h x 3.14(r/12)? x 7.48 gal/ft3
One purge volume is equal to (h) x (f) where:
h = length of tubing
f = the volume in gal/foot

Then convert gallons to milliliters (1 gallon = 3785 mL) so that the purge volume can be
accurately measured using a graduated cylinder.
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Calculation of Purge Volume
Standard Operating Procedure SOP #2

Below are the factors for some typical tubing sizes.

Tubing ID (Inside Diameter)

In inches 1/8 (0.125) | 11/64 (0.17) | 1/4(0.25) | 3/8(0.375) | 1/2 (0.50) | 5/8 (0.625)
Volume (gal/foot) 0.00064 0.0012 0.00255 | 0.00573 | 0.01019 | 0.01593
Volume (mL/foot) 2.42 4.50 9.65 21.69 38.57 60.30

CALCULATION OF PURGE VOLUME FOR WELLS
Purge Volume = h x 3.14(r/12)? x 7.48 gal/ft3;
One Purge Volume = height of water x gallons/foot
h = height (in feet) = depth of well - depth of water level.

Casing Gallons Per Gallons Per Gallons Per Height Of Purge
Diameter Foot Foot X 3 Foot X 5 Water Amount
(Inches) Volumes Volumes (Feet) (Gallons)

1.00" 0.04 0.12 0.20

1.25" 0.06 0.18 0.30

1.50" 0.09 0.27 0.45

1.75" 0.12 0.36 0.60

2.00" 0.16 0.48 0.80

2.25" 0.21 0.63 1.05

2.50" 0.25 0.75 1.25

3.00" 0.37 1.11 1.85

3.50" 0.50 1.50 2.50

4.00" 0.65 1.95 3.25

6.00"" 1.47 4.41 7.35

REFERENCES

Calculation of Purge Volume Procedure included in the current Hazardous Waste Remediation
Bureau Master QAPP, EPA RFA #13027, Revision 4, March 2017.
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GROUNDWATER WELL SAMPLING - BAILERS
PURPOSE

This Standard Operating Procedure (SOP) Groundwater Well Sampling - Bailers is designed to
provide general reference information on purging and sampling of groundwater wells using a
bucket type bailer at the Coakley Landfill Superfund Site in North Hampton and Greenland, New
Hampshire. Every effort must be made to ensure that the sample is representative of the particular
zone of groundwater being sampled.

Bottom dispensing bailers are required for samples volatile organic compounds (VOCs). This
procedure is designed for use with a bottom dispensing bailer.

Bucket type bailers are tall narrow buckets equipped with a check valve on the bottom. This valve
allows water to enter from the bottom as the bailer is lowered, then prevents its release as the bailer
is raised. Bailers are typically made of stainless steel, polyethylene or Teflon. Teflon bailers will
not be used due to the potential cross contamination for per- and poly-fluorinated alkyl substances
(PFAS).

This device is particularly useful when samples must be recovered from depths greater than the
range (or capability) of suction lift pumps, or when well casing diameters are too narrow to accept
submersible pumps. Samples can be recovered with a minimum of aeration if care is taken to
gradually lower the bailer until it contacts the water surface and is then allowed to sink as it fills.

Any modifications to this SOP shall be approved in advance by the NHDES Project Manager and
QA Coordinator, in consultation with EPA, documented in the site logbook, and presented in the
final report.

EQUIPMENT AND MATERIALS

The following is a list of equipment and material commonly used for the collection of groundwater
samples:

. Appropriate health and safety gear and an approved site-specific Health and Safety Plan.

. Site specific Sampling and Analysis Plan (SAP). Current HWRB Master QAPP. Bailer
Sampling Worksheet.

. Electronic water level meter of appropriate length (e.g., 100 ft., 200 ft., and 300 ft.) and
measures in increments of 0.01 feet.

. Clean, portable or dedicated, bottom filling/bottom dispensing bailer of appropriate size
and construction material (e.g. stainless steel or polyethylene) with a sample dispensing
device (e.g., slow dispensing VOC tip).

. Bailing twine made of appropriate material (e.g., Nylon).
. Gate keys / well keys and other applicable field equipment to open wells.
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Toolbox to include at least: sharp knife (locking blade), bolt cutters, spare well locks,
screwdrivers, pliers, hacksaw, hammer, flashlight, adjustable wrench, socket set, and duct
tape.

Plastic sheeting.

Graduated five gallon bucket for collecting purge water.
Logbook, pencil/pen/sharpies, and calculator.

Sample labels, chain-of-custody records and custody seals.

Sample containers including spare containers, preserved as necessary by the laboratory and
re-sealable plastic bags.

Loose ice and a sample cooler.
Trash bags to containerize solid waste.
Laboratory-grade deionized (DI) water.

Decontamination equipment and supplies in accordance with the Decontamination SOP in
the SAP for the water level.

PROCEDURE FOR USING A BOTTOM DISPENSING BAILER:

1.

To prevent cross contamination using non-dedicated equipment (i.e., water level meter),
sample the least contaminated wells first and the more contaminated wells last. If the
degree of contamination is unknown, sample the upgradient wells first and the
downgradient wells last.

Lay out a sheet of clean polyethylene to place the sampling equipment on.
Determine the water level in the well.

Before collecting a groundwater sample, a water level measurement must be obtained.
Care should be taken to minimize water column disturbance. Use the following procedures
to collect water level measurements:

a) If possible, and when applicable, start at those wells that are least contaminated and
proceed to those wells that are most contaminated.

b) Lower water level meter and graduated measuring tape/cable into the well to the
water surface.

c) Record the distance from the water surface (to 0.01 feet), as determined by the
audio signal or tone, to the reference measuring point (i.e., top of PVC riser or
casing) and record in the field book/field sheet. Inaddition, note the reference point
used (top of PVC riser or casing).

d) Record the distance to the bottom of the well (to 0.01 feet) once every 5 years,
during the sampling event just prior to the 5-year review or as specified in the SAP.
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10.
11.

12.

e) In field book/field sheet, note any physical changes to well condition, such as
erosion or cracks in protective concrete pad, road box, standpipe, variation in total
depth of well, etc.

Using the water level and well construction information included in the SAP, determine
the midpoint of the saturated screen (sample location) and record on worksheet.

Calculate the purge volume. Refer to Calculating Purge VVolume section below.
Attach a pre-cleaned or disposable bailer to a dedicated unused line for lowering.

Slowly lower the bailer to the sampling location, being careful not to drop the bailer into
the water, causing turbulence and possible loss of VOCs. Allow the bailer to fill and then
slowly and gently retrieve the bailer from the well avoiding contact with the casing, so as
not to knock flakes of rust or other foreign materials into the bailer. When pulling the
bailer out, ensure that the line either falls onto a clean area of plastic sheeting or never
touches the ground.

Discharge the water from the top of the bailer into a graduated five gallon bucket.

Repeat filling and discharging until the 3 times the standing water volume in the well has
been purged from the well (3 well volumes).

Record final volume purged in logbook.

Discharge final purge water to the ground (ensure that water does not flow back into road
box).

To collect a groundwater sample slowly lower and retrieve the bailer as described above,
discharging the groundwater into the appropriate sample containers as follows:

a) Refer to the SAP for specific samples to be collected. Samples shall be collected in
the following order, as applicable:

1) VOCs
2) 1,4 Dioxane

3) PFAS — (Refer to SOP-10 for specific sampling procedures related to PFAS
sampling)

4) Metals
5) Other

b) Remove the cap from the appropriate sample container and place it on the plastic
sheet or in a location where it won't become contaminated.

c) Slowly lower and retrieve the bailer as described above.
d) Attach the sample dispensing device to the bottom of the bailer.

e) Begin slowly discharging from the bottom of the bailer, using the dispensing
device, into the appropriate containers. All sample containers should be filled by
allowing the discharge to flow gently down the inside of the container with minimal
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13.

14.
15.

16.
17.

turbulence. The priority order in which the samples should be collected from each
well is described above.

f) Cap sample containers securely after filling each bottle. Sample containers should
be wiped dry. Place samples in re-sealable plastic bags and then in loose ice within
the cooler. Metals samples do not require cooling.

g) Continue to remove water from the well until sufficient volume has been obtained
to fill all sample containers according to the priority order identified above.

h) If a field duplicate sample and/or a field matrix spike/matrix spike duplicate
(MS/MSD) samples are required, the samples should be collected by filling a
separate container for each analysis immediately following the actual field sample
collection and should be in the same priority order as indicated above. Duplicate
samples are not intended to be blind duplicate samples. They should be designated
with a “DUP” after the well designation (i.e., CKL_M-2 DUP) as indicated in the
SAP. Refer to the SAP for specific QC sampling requirements and appropriate
COC notations required for MS/MSD samples.

If the bailer is dedicated and will remain in the well, it should be suspended as close to the
top of the well as possible and above the water column if possible.

Replace the well cap and secure the well.

Log all samples in the field book and on the chain of custody. Ensure all samples are
appropriately labeled.

Package samples and complete necessary paperwork.
Decontaminate the water level in accordance with the Decontamination SOP in the SAP.

CALCULATING PURGE VOLUME
Calculate one purge volume using the following equation, multiplying by number of purge

volumes needed (3-5) or use conversion chart shown below.
One Purge Volume (Gallons) =h x 3.14(r/12)? x 7.48 gal/ft

Volume=hxmxr? 7 =3.14 (a constant)
r = radius = diameter (in inches)/12 r/12 converts radius to feet
h = height(in feet of water) = depth of well - depth of water level.
7.48 = gallons in 1 cubic foot (ft) of water

Conversion Chart

One Purge Volume = height of water x gallons/foot
h = height (in feet) = depth of well - depth of water level.

Casing Gallons Gallons Per Gallons Height Purge
Diameter Per Foot Foot X 3 Per Foot X Of Water Amount
(Inches) Volumes 5 Volumes (Feet) (Gallons)

1.00" 0.04 0.12 0.20
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1.25" 0.06 0.18 0.30
1.50" 0.09 0.27 0.45
1.75" 0.12 0.36 0.60
2.00" 0.16 0.48 0.80
2.25" 0.21 0.63 1.05
2.50" 0.25 0.75 1.25
3.00" 0.37 1.11 1.85
3.50" 0.50 1.50 2.50
4.00" 0.65 1.95 3.25
6.00" 1.47 4.41 7.35

DECONTAMINATION

Decontaminate water level meter following the Decontamination SOP included in the SAP before
reuse. Disposable sampling equipment (bailer and bailing twine) shall be discarded after
completing the sampling task and not reused. Dedicated bailers shall remain in the well.

REFERENCES

Bailer Sampling Procedure included in current Hazardous Waste Remediation Bureau Master
QAPP, EPA RFA #13027, Revision 4, March 2017.

Calculating Purge Volume Procedure included in current Hazardous Waste Remediation Bureau
Master QAPP, EPA RFA #13027, Revision 4, March 2017.



BAILER SAMPLING WORKSHEET
Project: Coakley Landfill Superfund Site

Well ID
Date
Sampler Name
Inner Casing Diameter inches
Depth of Well (from top of casing) feet
Static Water Level (from top of casing) feet
Volume of Standing Water gallons
Min. Purge Volume (3x Volume of Standing
gallons
Water)
Max. Purge Volume (5x Volume of Standing
gallons
Water)
Actual Purge Volume gallons
Lab
Analyses QA/QC Samples
Requested
CALCULATION OF PURGE VOLUME FOR WELLS
Purge Volume = h x 3.14(r/12)* x 7.48 gal/ft’;
One Purge Volume = height of water x gallons/foot
Inner Casing Gallons Per Gallons Per
R Gallons Per
Diameter Foot X 3 Foot X 5
Foot
(Inches) Volumes Volumes
1.00" 0.04 0.12 0.2
1.25" 0.06 0.18 0.3
1.50" 0.09 0.27 0.45
1.75" 0.12 0.36 0.6
2.00" 0.16 0.48 0.8
2.25" 0.21 0.63 1.05
2.50" 0.25 0.75 1.25
3.00" 0.37 1.11 1.85
3.50" 0.5 1.5 2.5
4.00" 0.65 1.95 3.25
6.00" 1.47 4.41 7.35

Sampler Signature
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LOW FLOW SAMPLING USING A PERISTALTIC PUMP

SCOPE AND APPLICATION

This Standard Operating Procedure (SOP) Groundwater Sampling — Low flow Using A Peristaltic
Pump, provides a general framework for collecting groundwater samples at the Coakley Landfill
Superfund Site in North Hampton and Greenland, New Hampshire that are indicative of total
mobile organic and inorganic loads (dissolved and colloidal sized fractions) transported through
the subsurface under ambient flow conditions with minimal physical and chemical alterations from
sampling operations. This is accomplished by: low pumping rates, negligible water level draw
down and stabilization of water quality parameters; emphasizing the need to minimize hydraulic
stress at the well-aquifer interface.

This SOP was developed using the “Low Flow Groundwater Purging and Sampling SOP” included
in the current New Hampshire Department of Environmental Services (NHDES) Hazardous
Waste Remediation Bureau Master Quality Assurance Project Plan (HWRB Master QAPP), EPA
RFA #13027 and is considered to be generally consistent with EPA’s “Groundwater Sampling
EPA Region 1 “Low Stress (Low-flow) Purging and Sampling Procedure For the Collection of
Ground Water Samples From Monitoring Wells,” Revision 3, January 19, 2010. This SOP will
help ensure that the project’s data quality objectives (DQOs) are met under certain low-flow
conditions.

Any modifications to this SOP shall be approved in advance by the NHDES Project Manager and
QA Coordinator, in consultation with EPA, documented in the site logbook, and presented in the
final report.

This procedure is primarily designed for monitoring wells with a screen length or open interval
ten feet or less and with a water level above the top of the screen or open interval (Hereafter, the
“screen or open interval” will be referred to only as “screen interval”).

In low permeability formations or poorly installed monitoring wells it may not be possible to
collect groundwater samples using the standard low flow procedure. In such instances, refer to
the “Monitoring Wells That Have Insufficient Recharge” section for instruction for sampling the
well. If the low flow procedure has been attempted unsuccessfully at a well for two consecutive
rounds, confer with the field team leader and proceed to the “Monitoring Wells That Have
Insufficient Recharge” section without further attempt to use the standard low flow procedure.
Wells where this occurs should be considered for replacement in the future.

Low flow indicator parameters include: pH, turbidity, specific conductance, temperature,
dissolved oxygen (DO) and oxygen reducing potential (ORP). All measurements must be obtained
using a “flow-through-cell”, except for turbidity. Turbidity must be taken at a point before the
flow-through-cell and measured with an instrument that is separate from the flow-through-cell
apparatus (refer to the attached schematic). A three-way stop cock attached to the tubing before
the flow-through-cell will be used for this purpose. Transparent flow-through-cells with a cell
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capacity of 250 ml or less are required. The transparency allows field personnel to watch for air
bubbles and particulate build-up within the cell, which may affect indicator field parameter values
measured within the cell. The flow-through-cell must be designed in a way that prevents air bubble
entrapment in the cell. Placing the flow-through-cell at a 45 degree angle with the port facing
upward can help remove bubbles from the flow-through-cell (see attached Low-Flow Setup
Diagram). All during the measurement process, the flow-through-cell must remain free of any gas
bubbles. Otherwise, the monitoring probes may act erratically. When the pump is turned off, water
in the cell must not drain out. Monitoring probes must be submerged in water at all times.

A small volume cell (250 ml or less) facilitates rapid turnover of water in the cell between
measurements of the indicator field parameters. The pump’s flow rate must be able to “turn over”
at least one flow-through-cell volume between measurements (for a 250 mL flow-through-cell
with a flow rate of 50 ml/min., the monitoring frequency would be every five minutes; for a 500
mL flow-through-cell at the same flow rate, it would be every ten minutes). If the cell volume
cannot be replaced in the proper interval, (e.g. five minute for a 250 mL flow through cell) then
the time between measurements must be increased accordingly. Readings shall not be less than
five minutes apart.

USE OF TERMS

Field duplicates: Field duplicates are collected to determine precision of sampling procedure. For
this procedure, collect a duplicate for each analyte group in consecutive order (volatile organic
compound [VOC] original, VOC duplicate, perfluorinated chemical (PFC) original, PFC
duplicate, SVOC original, SVOC duplicate, etc.).

Matrix Spike/Matrix Spike Duplicates: Used by the laboratory in its quality assurance program.

Trip blank (VOCs): Trip blank is a sample of analyte-free water taken to the sampling site along
with the sample bottles, and returned to the laboratory to measure possible cross contamination of
samples during shipping to and from the site. The trip blanks (one pair) are added to each sample
cooler that contains VOC samples.

Temperature blank: A temperature blank is added to each sample cooler. The blank is measured
prior to shipment and upon receipt at the laboratory to assess whether the samples were properly
cooled during transit.

Equipment blank: The equipment blank shall include the water level meter. A sample of deionized
(analyte free)

For the pump and the pump’s tubing, if tubing is dedicated to the well, the equipment blank need
only include the pump in subsequent sampling rounds. If the pump and tubing are dedicated to
the well, the equipment blank is collected prior to its placement in the well. 1f the pump and tubing
will be used to sample multiple wells, the equipment blank is normally collected after sampling
from contaminated wells and not after background wells.
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Potentiometric Surface: The level to which water rises in a well constructed in a confined aquifer.
In an unconfined aquifer, the potentiometric surface is the water table.

Stabilization: A condition that is achieved when the drawdown rate and all the indicator field
parameter measurements are sufficiently stable (as described in the “Well Purging and Sampling
Procedure” section), thereby allowing sample collection to begin (as long as the minimum purge
volume is met).

BACKGROUND FOR IMPLEMENTATION

Prior to conducting the low flow sampling event, information regarding well construction,
development, and water level records for each well to be sampled should be obtained and reviewed
to determine the appropriate pump to be used, the location of the intake, and the potential
groundwater recharge rate of the well. If this information is not available, a reconnaissance should
be made prior to the actual sampling event to determine well depth, water level, length of screen,
etc., and performance of a pump test to determine the recharge rate of the well. Additionally, wells
that have not been sampled should be redeveloped prior to conducting the actual sampling event,
if possible.

It is expected that the monitoring well screen, or open interval has been properly located (both
laterally and vertically) to intercept existing contaminant plume(s) or along flow paths of potential
contaminant migration. Problems with inappropriate monitoring well placement or
faulty/improper well installation cannot be overcome by even the best water sampling procedures.
This SOP presumes that the analytes of interest are moving (or will potentially move) primarily
through the more permeable zones intercepted by the screen interval.

Proper well construction, development, operation and maintenance cannot be overemphasized.
The use of installation techniques that are appropriate to the hydrogeologic setting of the site often
prevent "problem well" situations from occurring. During well development, or redevelopment,
tests should be conducted to determine the hydraulic characteristics of the monitoring well. The
data can then be used to set the purging/sampling rate, and provide a baseline for evaluating
changes in well performance and the potential need for well rehabilitation. Note: if this installation
data or well history (construction and sampling) is not available or discoverable, for all wells to be
sampled, efforts to build a sampling history should commence with the next sampling event.

The pump/tubing intake should be located within the screen interval and at a depth that will remain
under water at all times. It is recommended that the intake depth and pumping rate remain the
same for all sampling events. The mid-point or the lowest historical midpoint of the saturated
screen length is often used as the location of the pump intake.

Significant chemical or permeability contrast(s) within the screen may require additional field
work (e.g. interval sampling and/or borehole geophysics) to determine the optimum vertical
location(s) for the pump/tubing intake, and appropriate pumping rate(s) for purging and sampling
more localized target zone(s). Primary flow zones (high(er) permeability and/or high(er) chemical
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concentrations) should be identified in wells with screen lengths longer than 10 feet, or in wells
with open boreholes in bedrock. Targeting these zones for water sampling will help ensure that
the low stress procedure will not underestimate contaminant concentrations. (Refer to the tables in
the SAP for well construction details and intake depths). Stabilization of indicator field parameters
is used to indicate that conditions are suitable for sample collection. Achievement of turbidity
levels of less than 5 NTU, and stable drawdown of less than 0.3 feet, while desirable, are not
mandatory. Sample collection may still take place provided the indicator field parameter criteria
in this procedure are met.

A goal of this procedure is to emphasize the need for consistency in deploying and operating
equipment while purging and sampling monitoring wells during each sampling event. This will
help minimize sampling variability.

Cold weather considerations must be factored into a low-flow sampling plan. It is recommended
that low-flow sampling be conducted when the air temperature is above 32°F (0°C). If the
procedure is used below 32°F, special precautions will need to be taken to prevent the groundwater
from freezing in the equipment. Because sampling during freezing temperatures may adversely
impact the data quality objectives, the need for water sample collection during months when these
conditions are likely to occur should be evaluated during site planning and special sampling
measures may need to be developed. Ice formation in the flow-through-cell will cause the
monitoring probes to act erratically. A transparent flow-through-cell is required to observe if ice
is forming in the cell. If ice starts to form on the other pieces of the sampling equipment, additional
problems may occur.

The use of dedicated sampling equipment is recommended as it promotes consistency in the
sampling; may reduce sampling bias by having the pump’s intake at a constant depth; and can
streamline sampling activities, significantly reducing the time needed to complete each sampling
event, thereby reducing the overall field costs.

HEALTH & SAFETY

When working on-site, comply with all applicable OSHA requirements and the site’s health/safety
procedures. All proper personal protection clothing and equipment are to be worn. Some samples
may contain biological and chemical hazards. These samples should be handled with suitable
protection to skin, eyes, etc.

PRECAUTIONS

The following precautions needs to be considered when planning to collect groundwater samples
when the below conditions occur.

If the groundwater degasses during purging of the monitoring well, dissolved gases and VOCs will
be lost. When this happens, the groundwater data for dissolved gases (e.g., methane, ethene,
ethane, dissolved oxygen, etc.) and VOCs will need to be qualified. Some conditions that can
promote degassing are the use of a vacuum pump (e.g., peristaltic pumps), changes in aperture
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along the sampling tubing, and squeezing/pinching the pump’s tubing (e.g., constricting the flow)
which results in a pressure change. The observation of bubbles in the tubing is indicative or
groundwater degassing.

When collecting the samples for dissolved gases and VOCs analyses, avoid aerating the
groundwater in the pump’s tubing. This can cause loss of the dissolved gases and VOCs in the
groundwater. Having the pump’s tubing completely filled prior to sampling will avoid this
problem.

Direct sun light and hot ambient air temperatures may cause the groundwater in the tubing and
flow-through-cell to heat up. This may cause the groundwater to degas which will result in loss
of VOCs and dissolved gases. When sampling under these conditions, shade the equipment from
the sunlight (e.g., umbrella, tent, etc.). If possible, sampling on hot days, or during the hottest time
of the day, should be avoided. The tubing exiting the monitoring well should be kept as short as
possible to avoid the sun light or ambient air from heating up the groundwater in the tubing.

Condensation (fogging) of Turbidity Vial: Condensation may occur on the outside of the sample
cell when measuring a cold sample in a warm, humid environment. Condensation interferes with
turbidity measurement, so all moisture must be thoroughly wiped off the sample cell before
measurement. If fogging recurs, let the sample warm slightly by standing at ambient temperature
or immersing in a container of ambient temperature water for a short period. After warming, gently
invert the sample cell to thoroughly mix the contents before measurement.

Thermal currents in the monitoring well may cause vertical mixing of water in the well bore. When
the air temperature is colder than the groundwater temperature, it can cool the top of the water
column. Colder water which is denser than warm water sinks to the bottom of the well and the
warmer water at the bottom of the well rises, setting up a convection cell. “During low-flow
sampling, the pumped water may be a mixture of convecting water from within the well casing
and aquifer water moving inward through the screen. This mixing of water during low-flow
sampling can substantially increase equilibration times, can cause false stabilization of indicator
parameters, can give false indication of redox state, and can provide biological data that are not
representative of the aquifer conditions” (Vroblesky 2007).

Interferences may result from using contaminated equipment, cleaning materials, sample
containers, or uncontrolled ambient/surrounding air conditions (e.g., truck/vehicle exhaust
nearby). Cross contamination problems can be eliminated or minimized through the use of
dedicated sampling equipment and/or proper planning to avoid ambient air interferences. Clean
and decontaminate all sampling equipment prior to use. All sampling equipment needs to be
routinely inspected to be free from contaminants and equipment blanks collected to ensure that the
equipment is free of contaminants. Check the previous equipment blank data for the site (if they
exists) to determine if the previous cleaning procedure removed the contaminants. If contaminants
were detected and they are a concern, then a more vigorous cleaning procedure will be required.
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PERSONNEL QUALIFICATIONS

All field samplers working at sites containing hazardous waste must meet the requirements of the
OSHA regulations. Federal regulations require the sampler to take the 40 hour OSHA health and
safety training course and a yearly 8 hour refresher course prior to engaging in any field activities
on Superfund Sites.

The field samplers must be trained prior to the use of the sampling equipment, field instruments,
and procedures. Training is to be conducted by an experienced sampler before initiating any
sampling procedure.

The entire sampling team needs to read, and be familiar with most recent versions, and all
addendums to, the Coakley Landfill Superfund Site Health and Safety Plan, the SAP, all relevant
SOPs, and the HWRB Master QAPP before going onsite for the sampling event. It is recommended
that field sampling leader attest and document that they and the field team have read and
understand these site documents.

EQUIPMENT AND MATERIALS

e Informational materials for sampling event: A copy of the current approved site-specific
Health and Safety Plan, site-specific SAP and HWRB Master QAPP, monitoring well
construction data, location map(s), field data from prior sampling events, manuals for
sampling, diagram(s) to show how the equipment should be set up, and the monitoring
instrument’s operation and maintenance manuals, should be brought to the site.

e Appropriate health and safety gear.
e Site and well keys, spare locks, and bolt cutters.

e Electronic water level indicator capable of measuring to one-hundredth of a foot (0.01”)
accuracy.

e Adjustable rate Geotech Peristaltic Pump Series 11 Variable Speed pump 300 + 600 RPM
with Easy Load Peristaltic Pump Heads (that allow 50 ml/minute) and a battery (marine,
battery pack, etc)

e 47 ID x 3/8” OD polyethylene tubing for down-hole installation: enough to dedicate to
each well.

e Pharmaceutical or surgical grade silicon tubing for pump. For sampling: Thin walled
tubing #16 (1/8” x 4 x 1/16”) and/or thin walled tubing #14 (1/16” x 3/16” x 1/16”) if
necessary to reduce flow to 50 ml/min. For connections: thick walled tubing #15 (3/16” x
3/8” x 3/32”.

e YSI 600XL/XLM Multi-parameter unit with a 250 ml or less transparent flow cell, capable
of measuring pH (units); ORP in mV; DO in milligrams per liter (mg/L), 100% saturation
for calibration; specific conductance in uS/cm and temperature (°C).

e Appropriate calibration solutions for the YSI meter including: 0 mg/L DO for DO; Zobell
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solution for ORP; two different specific conductance standards to calibrate and check
calibration (e.g. 718 and 1,413 uS/cm); and 4, 7, & 10 units pH. Extra DO membranes in
case of breakage. Small wet sponge or paper towel for DO 100% saturation calibration.

e Hach 2100P or 2100Q Turbidity Meter.

e Calibration solutions the Hach Turbidity meter: <0.1, 10, 20, 100, 800 Nephelometric
Turbidity Units (NTUs) standards as appropriate for each meter.

e One use only 0.45 micron in-line filters for dissolved metals, if required.

e A three way stop cock to divert sample flow (before the multi-parameter meter) to collect
turbidity samples.

e Flow measurement supplies: graduated cylinder sized according to the flow rate (250 ml
max), measured in 10 ml increments, stop watch, and 5 gallon graduated bucket for purge
water.

e Logbook, pencil/pen/sharpies, sharp knife (locking blade), calculator.
e Field-data sheets, sample labels, and chain-of-custody records.

e Sample containers and spare containers, preserved as necessary, provided by the
laboratory.

e Loose ice and a sample cooler/shipping containers, re-sealable plastic bags and packing
materials.

e Clear tape — Place clear tape over sample container labels before sampling in the event the
labels are not water proof labels. Alternative — use plastic water proof labels.

e Onsite Tools -- to include at least: bolt cutters, spare well locks, screwdrivers, pliers,
hacksaw, duct tape, hammer, flashlight, adjustable wrench, socket set.

e Decontamination equipment and supplies in accordance with the Decontamination SOP in
the SAP.

e Trash bags to containerize solid waste.

e Tap water / Deionized Water (DI) / distilled water, as necessary.

e Flagging/spray paint as needed to demark well locations, if needed.
e Equipment protection paraphernalia, including a tent/canopy, to:

o Adequately shade equipment and tubing to prevent temperature variations in the
readings, bubbles forming in the tubing, and to prevent the acid preservative in the
sample containers from volatilizing;

o Protect both personnel and equipment from other elements including rain, wind,;
etcetera.

o Keep the sampling equipment from freezing in the winter.
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Equipment to keep monitoring and sampling equipment off the ground (e.g. table, bucket
or polyethylene sheeting).

EQUIPMENT/INSTRUMENT CALIBRATION

1.

In general, all instrumentation necessary for field monitoring and health and safety
purposes shall be maintained, tested, and inspected according to the manufacturer's
instructions prior to the sampling event. This will ensure that the equipment/instruments
are working properly before they are used in the field. The manufacturer’s instruction
manuals for field equipment shall be on site during each sampling event.

All field instruments shall be successfully calibrated, and have a successful calibration
check, in the office prior to the field event (within one week) to ensure that the
equipment is working properly and meets the QA criteria.

IMPORTANT — Refer to the Calibration SOP in the SAP for specific calibration
information and procedures. All calibration and check values shall be documented on the
calibration log maintained by each user.

The instrument shall be calibrated at the beginning of each sampling day at the Site prior
to sample collection using the appropriate solutions. The calibration will be checked in
the run mode after the morning calibration has been completed to ensure that the calibration
was successful. If the field measurement falls outside the calibration range, the instrument
must be re-calibrated so that all measurements fall within the calibration range.

The calibration will be checked at the end of the day in the run mode to verify the accuracy
of the instrument readings throughout the day. If a calibration check at the end of the day
is not within the acceptable range for any parameter, the data collected that day for that
parameter shall be qualified in its use. This qualification shall be documented on the
calibration log and the field sheets/logs for the appropriate sampling locations. For
example: pH measurements are collected as part of the low flow sampling procedure. If
the afternoon pH calibration check was not within the acceptable range that day, the pH
data collected by that instrument on that day would be qualified as useful only for
determining stabilization and not as representative pH measurements of the water being
sampled. That qualification would then be documented on the calibration log and the
sampling sheet for each of those locations.

In addition, should any erratic or illogical readings occur during the field day and between
calibrations, the instrument shall be recalibrated in order to ensure that representative
measurements are obtained. Refer to the Calibration SOP in the SAP for specific
calibration procedures.

If the field instruments are being used to monitor the natural attenuation parameters then a
calibration check at mid-day is highly recommended to ensure that the instruments did not
drift out of calibration.

Note: during the day, if the instrument reads zero or a negative number for dissolved
oxygen, pH, specific conductance, or turbidity (negative value only); this indicates that the
instrument drifted out of calibration or the instrument is malfunctioning. If this situation
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occurs the data from this instrument will need to be qualified or rejected, and the instrument
must be recalibrated before use.

Failure to calibrate or perform proper maintenance on the sampling equipment and
measurement instruments (e.g., multi-parameter meter, etc.) can result in faulty data being
collected.

PRELIMINARY PROCEDURES INCLUDING WATER LEVEL MEASUREMENTS

1.

6.

The dedicated tubing intake within each well should be located at the midpoint of the
saturated well screen length based on historical groundwater low unless otherwise
specified in the SAP.

Great care must be taken during tubing installation and sampling to minimize the
disturbance of particulates that can greatly extend the purge time by increasing turbidity.

Check well for security (damage, evidence of tampering, missing lock, etc.) and record
pertinent observations (include photograph as warranted). Note any physical changes to
well condition, such as erosion or cracks in protective concrete pad, road box or standpipe.
If a lock is found to be damaged, replace with a new lock. Wells shall be locked at all
times when not being sampled.

A synoptic water level measurement round should be performed (in the shortest possible
time) before any purging and sampling activities begin. Refer to the Groundwater Elevation
Monitoring SOP in the SAP. It is recommended that water levels (to 0.01 feet) be measured
at least one day prior to well sampling activities, if possible, in order to allow for re-
settlement of any particulates in the water column.

The depth to the bottom of the monitoring well should be confirmed in each well every
five years during the sampling event just prior to the 5-year review.

If measurement of total well depth is to be collected and is not made the day before, it
should not be measured until after sampling of the well is complete.

Set up equipment according to the attached Low Flow Equipment Setup Diagram. Lay out
sheet of clean polyethylene for monitoring and sampling equipment, unless equipment is
elevated above the ground (e.g., on a table, bucket, etc.). Be sure to tilt the low flow cell
with the outflow connection facing upward to eliminate and prevent air bubbles.

Be sure all sampling equipment is properly protected from the weather.

WELL PURGING AND SAMPLING PROCEDURES

1.

A water level indicator should be carefully lowered to the top of groundwater. Measure
and record the water level (to 0.01 feet) before any disturbance to the well. Care should
be taken to minimize suspension of any particulates attached to the sides.

Install and secure polyethylene sampling tubing if necessary. Each well will have
dedicated sampling tubing for the event, which will be left in the well for future rounds. In
general, the depth of the tubing intake will be the midpoint of the saturated screen length
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in consideration of historic low water levels where there are 10 foot screens; however, that
may not be appropriate for longer screened wells. Refer to SAP for the proper location of
the tubing intake.

In general, the tubing intake needs to be kept at least one to two feet above the bottom of
the well to avoid disturbing any sediment on the bottom. The exceptions to this include
wells with 2-foot screen lengths and those wells that typically have less than 2 feet of
saturated thickness and are not flowing under artesian conditions. For these wells, the
intake will be adjusted during each sampling round to be the middle of the saturated screen
based on the current water level, and needs to be at least %2-foot off the bottom of the well.
If there is less than ¥2-foot of water, a sample will not be collected.

3. Lower the water level meter to the top of the water table and measure and record the water
level again with the tubing in the well before starting the pump.

4. From the time the pump starts purging and until the time the samples are collected, the
purged water is discharged into a graduated bucket to determine the total volume of
groundwater purged. Record total volume purged on the Low Flow Sampling Worksheet.

5. If available, check flow rates, drawdown and pump setting information from previous
sampling events for each well. Duplicate, to the extent practicable, the final settings and
flow rates from previous events. For wells that are routinely sampled, refer to the prior
Low Flow Sampling Worksheets to determine the initial settings to reach stabilization of
the water level as quickly as possible. This is only a guide and the sampler will need to
“fine tune” the operating conditions since the recharge rate of groundwater may vary.

If changes are made in the settings used during previous sampling events, record new
values on the sampling worksheet and explain reasons for the changes.

6. If no previous information is available, start the pump at its lowest speed setting and slowly
increase the speed until discharge occurs. Check water level.

7. The water flow during sampling needs to be a laminar flow without air bubbles. If air
bubbles are observed they can usually be removed by elevating the discharge tube and
pump to allow the air to continue rising until discharged with the water.

Prevent sample tubing from crimping and avoid the use of constriction devices on the
tubing to decrease the flow rate because the constrictor will cause a pressure difference in
the water column. This will cause the groundwater to degas and result in a loss of VOCs
and dissolved gasses in the groundwater samples. All tubing needs to maintain open
condition.

8. Adjust pump rates until there is little or no water level drawdown. The purge rate should
be close to the well recharge rate so that the water level in the well doesn’t decrease during
purging. Pumping rates shall not be less than 50 ml/minute.

If excessive turbidity or floc is anticipated or encountered with the pump startup, divert the
water through the three way stopcock, as if you were taking a turbidity sample, until it
clears in order to minimize particulate buildup in the cell (this is a judgment call made by
the sampler). Make sure that the discharge water is going into the graduated bucket as part
of the final purge volume.
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10.

11.

Concentrate on the flow rate and water level stabilization in the beginning of the well
purging effort. For new wells being sampled, in general, the water level is expected to be
stabilized within the first fifteen minutes of purging.

Recording of the indicator parameters is not mandatory during this initial time period when
attempts are being made to stabilize the water level; however make sure the purge water is
still being collected in the graduated bucket as part of the total purge volume.

Make a notation on the field worksheet “NR” for “no reading” at times when only partial
data is being collected (i.e. water level only) during this initial stage of stabilizing the water
level. Note that if you observe minimum fluctuation of the indicator parameters during
this initial period go ahead and begin recording data as it may limit the total volume purged.
Measure purge volume of a cycle with a 250 ml graduated cylinder or smaller size.

During pump start-up, drawdown may exceed the 0.3 feet target and then "recover"
somewhat as pump flow adjustments are made. If the initial water level is above the top
of the screen do not allow the water level to fall below the top of the well screen. If the
drawdown has exceeded 0.3 feet and stabilizes, continue purging until the indicator
parameters stabilize.

Pumping rates should, if needed, be reduced to the minimum capabilities of the pump to
avoid drawdown and to ensure stabilization of monitoring parameters. If the water level
continues to drop with the pump settings at the lowest level or if the flow rate for a
stabilized groundwater level is below 50 ml per minute, the well will be considered to have
insufficient recharge for low flow sampling. Refer to the “Monitoring Wells That Have
Insufficient Recharge” section below for instructions as to how to sample the well.

If the water level drops to the top of the well screen or open interval, stop purging and refer
to the “Monitoring Wells That Have Insufficient Recharge” section below for instruction
as to how to sample the well.

Begin recording the water level, draw down, pumping rate, any adjustments, and the
indicator field parameters (pH, turbidity, specific conductance, temperature, DO and ORP)
every ten minutes until the well starts to stabilize. Once the well begins to stabilize record
readings every five minutes until the well stabilizes or until the two hour time limit is up.
Readings shall not be less than five minutes apart.

Periodically check the probes and the top of the flow through cell for air bubbles and
eliminate any that are found. Be sure to tilt the flow through cell with the outflow
connection facing upward to eliminate and prevent air bubbles.

Rinse the turbidity vial with DI water before collecting the first sample. Rinse with fresh
purge water or DI water between readings to eliminate any sediment that may have
collected on the bottom.

Condensation (fogging) of Turbidity Vial: Condensation may occur on the outside of the
sample cell when measuring a cold sample in a warm, humid environment. Condensation
interferes with turbidity measurement, so all moisture must be thoroughly wiped off the
sample cell before measurement. If fogging recurs, let the sample warm slightly by
standing at ambient temperature or immersing in a container of ambient temperature water
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12.

13.

14.

for a short period. After warming, gently invert the sample cell to thoroughly mix the
contents before measurement.

When recording pH and DO data, round off data to one decimal place (nearest tenth).
When DO is less than 0.5 mg/L, data should be recorded as “< 0.5” or “less than 0.5”.
When recording specific conductance, temperature, turbidity, and ORP data, record only
whole numbers (round off to the nearest whole number). When turbidity data is less than
5 NTU, data should be recorded as “< 5” or “less than 5.

The well is considered ready for sample collection once the water level and the indicator
parameters have stabilized and the purge volume requirement has been met, or two hours
of purge time has elapsed. Stabilization is considered to be achieved when three
consecutive readings at five-minute intervals (or greater), are within the following limits:

e Temperature =/< 3%. Values are typically rounded to the nearest whole number.

e Specific Conductivity =/< 3% (shall be reported in uS/cm). Values are typically
rounded to the nearest whole number.

e Dissolved Oxygen =/< 10% for values greater than 0.5 mg/L. If three
consecutive DO values are less than 0.5 mg/L, consider the values as stabilized.
Values are typically rounded to one decimal place.

e pH =/<0.1unit. Values are typically rounded to one decimal place.

e ORP =/< 10 millivolts (10 millivolt units not 10 %). Values are typically
rounded to the nearest whole number.

e Turbidity =/< 10% for values greater than 5 NTU (rounded to a whole number,
values between 5 and 10 will be considered stable within +/- 1 NTU). If three
consecutive turbidity values are less than 5 NTU, consider the values as
stabilized. Values less than 5 NTU are typically reported as <5.

The final purge volume must be greater than the stabilized drawdown volume plus the
pump’s tubing volume. If parameter stabilization has been achieved but the purge volume
criteria has not been met, pumping must be continued until the combined volume
(stabilized drawdown plus tubing volume) has been purged from the well or the two hour
limit has been reached.

Purge volume calculations should utilize stabilized drawdown value, not the initial
drawdown. Calculate the volume of water between the initial water level and the stabilized
water level. Add the volume of the water which occupies the pump’s tubing to this
calculation. This combined volume of water needs to be purged from the well before
samples are collected. Purge volume calculations must be documented on the
field worksheet

If all the indicator field parameters have not stabilized within 2 hours of purging, collect
the samples and record the following information on the field worksheet: indicate that two-
hour purge limit was reached, note the specific conditions that were not achieved, which
parameters were not stabilized, the final set of readings, and the total purge volume.

Samples for laboratory analyses must be collected before the flow cell and three way stop
cock. This will be done by disconnecting the flow cell and three-way stop cock after
reaching stabilization. The sample should be collected directly through the pump tubing.



September 2017 Low Flow Sampling Using A Peristaltic Pump
Page 13 of 17 Standard Operating Procedure SOP #4

15.

16.

17.

18.

19.

20.

21.

22,
23.
24,

Remove the cap from the sample container and place it on the plastic sheet or in a location
where it won't become contaminated.

Refer to the SAP for specific samples to be collected. The order in which samples should
be collected from each well includes:

a. VOCs (see special notes), as applicable
b. 1,4-Dioxane, as applicable

c. PFAS, as applicable (Refer to SOP-10 for specific sampling procedures related to
PFAS sampling)

d. Total metals (Dissolved metals if required)
e. Other parameters, as required

For collecting VOC samples including 1,4-dioxane (using Methods 8260 SIM), carbon
dioxide, and methane/ethane/ethane, refer to the Special Notes section at the end of
this SOP.

If dissolved metals are required, attach a onetime use only 0.45 micron in-line filter to the
end of the tubing. Hold the filter upright until the purge water exits the top to allow the
water to completely fill the filter. Allow a sufficient amount of purge water to discharge
into the bucket to rinse the filter before collecting the sample. Discard the filter after use.
When collecting a duplicate sample, a new filter must be used.

All sample containers should be filled by allowing the discharge to flow gently down the
inside of the container with minimal turbulence. Cap sample containers securely after
filling each bottle. Sample containers should be wiped dry.

Field duplicate and matrix spike, matrix spike duplicate (MS/MSD) samples should be
collected by filling a separate container for each analysis immediately following the actual
field sample collection and should be in the same priority order as indicated above. Refer
to SAP for specific QC sampling requirements and appropriate COC notations required for
MS/MSD samples.

Place samples in re-sealable plastic bags and then in loose ice within the cooler. Metals
samples do not require cooling.

If the water level drops to, or below, the tubing intake during sample collection, then
discontinue sampling at the location and return to collect the remaining samples once the
well has sufficiently recharged.

Just prior to turning off the pump, measure and record the water level on the worksheet,
then turn off the pump.

Record the total purged volume (contained within the graduated bucket) on the worksheet.
Disconnect equipment as needed. Tubing should be secured to the inside of the well.

Collect the well bottom depth information if required. Record depth to bottom
measurement on the Low Flow Sampling Worksheet. Also note variation in total depth of
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well compared to that previously recorded. Remove the water level meter tape and secure

the well.

25. All non-dedicated equipment (water level meter) must be decontaminated following the
Decontamination SOP in the SAP.

26. If an equipment blank is required, specific QC sampling requirements and appropriate COC

notations are required for samples.
MONITORING WELLS THAT HAVE INSUFFICIENT RECHARGE

This procedure is to be used if the well has insufficient recharge and stabilized drawdown cannot
be achieved. Well purging is not required prior to taking samples under these conditions.

If the low flow procedure was attempted unsuccessfully during the current monitoring round, or if
the water level dropped below the top of the well screen or open interval, ensure that the well has
recharged sufficiently and there is ample water to remove one tubing volume of water and collect
all the samples before continuing with this procedure. When samples are being collected, the water
level must not drop below the top of the screen or open interval. If the water does drop below the
top of the screen, let the well recover until there is sufficient water to collect the remaining samples,
unless otherwise directed by the Field Team Leader.

1. Measure the water level. Carefully lower a water level indicator to the top of groundwater,
measure and record the water level (to 0.01 feet) before any disturbance to the well. Care
should be taken to minimize suspension of any particulates attached to the sides.

2. Prior to sample collection, purge one discharge line volume.
The purge volume is equal to h *3.14(r/12)? * 7.48 gal/ft

One purge volume is equal to (h) * (f) where:
h = length of tubing
f = the volume in gal/foot

Then convert gallons to milliliters (1 gallon = 3785 mL) so that the purge volume can be
accurately measured using a graduated cylinder.

Tubing Diameter Y - inch (0.25) OD 3/8 - inch (0.375) 1/2 - inch (0.50) OD | 5/8 - inch (0.625) OD
(inches) (0.17 in ID)* OD (0.25in ID)* (0.375in ID)* (0.50 in ID)*
Volume (gal/foot) 0.0012 0.0026 0.0057 0.0102
VVolume (ml/foot) 4.5 9.7 21.7 38.6

Start the pump at its lowest speed setting and slowly increase the speed until discharge

occurs. Pump rate may be increased to sample at a rate of 50 ml/min.

3. Remove the cap from the sample container and place it on the plastic sheet or in a location

where it won't become contaminated.

4, Following purging of the discharge line, immediately begin collecting groundwater

samples with the following parameter priority:
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10.

11.

a. VOCs (see special notes), as applicable
b. 1,4 Dioxane, as applicable

c. PFAS, as applicable (Refer to SOP-10 for specific sampling procedures related to
PFAS sampling)

d. Total Metals, (then dissolved metals), as applicable
e. Other parameters, as required

For collecting VOC samples including carbon dioxide, and methane/ethane/ethane,
refer to the Special Notes section at the end of this SOP.

All sample containers should be filled by allowing the discharge to flow gently down the
inside of the container with minimal turbulence. Cap sample containers securely after
filling each bottle.

Refer to the previous section for collecting duplicate and MS samples.

Place samples in re-sealable plastic bags and then in loose ice within the cooler. Metals
samples do not require cooling.

Disconnect equipment as needed. Tubing should be secured to the inside of the well.
Secure the well with the locking cap.

All non-dedicated equipment (water level meter) must be decontaminated following the
Decontamination SOP in the SAP.

Wells where this occurs will be considered for replacement in the future.

RECORDS AND DOCUMENTATION

A field log must be kept each time ground water monitoring activities are conducted in the field.
The attached Low Flow Sampling Worksheet is the approved form for use by staff. Fill out the
worksheet completely. The field log/sampling worksheet should document (at a minimum) the
following in ink:

Job name;
Well identification, condition of well;
Name of sample collector(s):

Description of all the sampling/monitoring equipment used, including type of pump used,
trade names, model number, instrument identification (serial) number, diameters, material
composition, etc. (Some of this information may be located on the Calibration log, see
SOP#8 Calibration of YSI Hach Field Instruments).

Date;

Well depth, in reference to measuring:
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e Well screen interval from measuring point (if known);

e Static water level from measuring point;

e Pump serial numbers/identification numbers;

e Pump rate, or flow rate including units;

e Any adjustments made (including adjustments in flow rates, etc.);
e Time of all measurements;

e All measurement readings of indicator parameters;

e Water level at the specified pumping rate (water levels are measured from the measuring
point, either top of PVC or top of metal casing, as specified in the SAP);

e Drawdown and cumulative drawdown, in feet;
e Total purge volume;

e Time of sample collection (start, and end);

e Sampler’s signature;

e Laboratory analyses requested; and

e Notation of which indicator parameters did not stabilize after two hours of purging (if any).

Refer to the Chain-of-Custody, Sample Packaging and Shipment Procedures in the SAP for
additional documentation requirements.

If a calibration check at the end of the day is not within the acceptable range for any parameter(s),
the data collected that day for that parameter shall be qualified in its use. A note must be added to
the worksheet to indicate the qualification and the values for that parameter highlighted. (Example note:
“The afternoon calibration check for ORP was not within the acceptable range; therefore, these ORP values
can only be used for determining stabilization and not as representative of actual ORP values of the water
being sampled.”)

SPECIAL NOTES

Special Considerations for VVolatile Organic Compound Sampling

This consideration for VOC collection includes 1,4-dioxane samples analyzed by Method 8260
SIM.

The proper collection of a sample for volatile-organic compounds requires minimal disturbance of
the sample to limit volatilization and therefore a minimal loss of volatiles from the sample. The
following VOC procedures should be followed:
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1.  Open the vial, set cap in a protected place, and collect the sample by allowing the water to
gently flow down the inside wall of the container for minimal turbulence. When collecting
quality control samples (duplicate and MS/MSD samples) collect them immediately
following the original sample (e.g., VOC sample, VOC duplicate sample, VOC MS/MSD
sample).

2. Do not rinse the vial or excessively overflow it because it likely contains a specific volume
or preservative that must not be diluted.

3. Do not collect the initial 10 ml (approximate) of sample in the discharge tubing, as the
beginning of the sample has been in contact with air.

4. Be sure the sample flow is laminar and there are no air bubbles in the sample flow.

5. There should be a convex meniscus on the top of the vial. You can use the cap to create the
convex meniscus for VOC samples, if needed.

For methane/ethane/ethene and carbon dioxide, the laboratory requests that the
sample bottle cap is not used to top off the sample vials. These vials should be filled
in the shortest time possible and capped immediately. Do not uncap these vials and
add more water. Small bubbles are considered normal for these pre-preserved
containers; however, every effort should be made to collect the best sample possible.

6.  Check that the cap has not been contaminated (splashed) and carefully cap the vial.

7.  Place the cap directly over the top and screw down firmly. Do not over-tighten and break
the cap.

8. Invert the vial and tap gently. If an air bubble appears, uncap and attempt to add a small
volume of sample to achieve the convex meniscus without excessively overfilling the vial.
If this has to be repeated more than twice, discard the sample and begin again with a new
container and preservative. It is imperative that no entrapped air is in the sample vial.

9.  Wipe the vial dry and immediately place the vial in a re-sealable plastic bag or the protective
foam sleeve (if available) and then place into loose ice in the cooler.

REFERENCES

Low Flow Groundwater Purging and Sampling Procedure included in the current Hazardous Waste
Remediation Bureau Master QAPP, EPA RFA#13027, Revision 4, March 2017.

EPA’s “Groundwater Sampling EPA Region 1 “Low Stress Purging and Sampling Procedure For
the Collection of Ground Water Samples From Monitoring Wells”, dated July 30, 1996, as revised
January 19, 2010.

ATTACHMENTS

Low Flow Equipment Setup Diagram — Peristaltic Pump
Low Flow Sampling Worksheet



LOW FLOW SETUP DIAGRAM USING A PERISTALTIC PUMP

BATTERY

THICK WALL SILICON

TUBING FOR CONNECTIONS

3/16" x 3/8” x 3/32 (#15) \

MULTI-PARAMETER WATER QUALITY METER

DISCONNECT THREE-WAY
STOPCOCK AND COLLECT
SAMPLES DIRECTLY FROM

PUMP TUBING

(YSI1 600 XL/XLM OR 6280) WITH TRANSPARENT
(250 ML OR LESS) FLOW-THROUGH CELL ON A
STAND AT AN ANGLE WITH DIGITAL READOUT

PERISTALTIC PUMP

o

DISCHARGE
LINE

THICK WALL SILICON
TUBING FOR CONNECTIONS
3/16” x 3/8" x 3/32 (#15)

/-|\ ,Y FLOW —> N ;5
— THREE-WAY s
THIN WALL SILICON TUBING STOPCOCK A
A | I8 ID X 174" OD x 1/16 WALL
B (#16) GOING THROUGH
PUMP HEAD
v Yy vy
GROUND SURFACE  wATER HACH 2100P OR GRADUATED GRADUATED
LEVEL 2100Q TURBIDITY CYLINDER  BUCKET
METER v METER
GROUNDWATER ELEVATION
OUTER WELL CASING —>
TUBING SCREEN
INTAKE 2 | |INTERVAL




Coakley Landfill - Low Flow Sampling Worksheet for Peristaltic Pump

Page of
Date Well ID : Well Depth (ft, ref. to measuring point):
Weather Conditions : Initial Water Level (ft, ref. to measuring point):
Field Personnel: Tubing Intake (ft, ref. to measuring point):
Peristaltic Pump Serial #: Total Purge Volume (gallons):
Reference Measuring Point (circle one): Top of PVC -or- Top of Casing (Refer to Table 3-1) Indicator Parameter Stabilization (circle one) ? : YES or NO
Screen Interval (ft, ref. to measuring point): (Refer to Table 3-1) Two Hour Time Limit Reached (circle one) ?: YES or NO
Purging Start Time : (24 hour cycle) Sample Time: (24 hour cycle) Time at Sample Completion: (24 hour cycle)
Water Level . ORP DO Turbidity
T Spec. Cond. H
(‘:rlu(rjr(]:: (ft below Drawdown CDli;nvl\jé?)tvI\Y: F’F;Jartgee / gomp(l) pf C30 02) / F(; M +H-10mV +I-10% +I-10% Comments/Adjustments
measuring +-3% 3% 0.1 (not %) @ if>05 @ if >5 @ )
(24 HR) point) (ft) (ft) (mL/min) (°C) (uS/cm) std units (mV) (mg/L) (NTU)
Lab Analyses .
P Vol lcul
Requested QA/QC Samples urge Volume Calculations

Notes: 1. When recording pH and DO data, only use one decimal place. When recording specific conductance, temperature, turbidity, and ORP data, record only whole numbers.
When turbidity data is less than 5 NTU, data should be recorded as “< 5”. Turbidity values between 5 and 10 considered stable if within +/- 1 NTU; however, < 5, 5 and < 5 is not stablized.
When DO data is less than 0.5 mg/L, data should be recorded as "< 0.5"; three consecutive "<0.5" is stable, however, <0.5, 0.6, <0.5, is not stablized
2. When determining stablization, all values must be within the specificed stabilization criteria for the parameter (e.g. for ORP: 10, 20, 15 is stable but 10, 21, 15 is not)

3. "NR" indicates no reading taken.

Sampler's Signature:
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SURFACE WATER, LEACHATE SEEP, SEDIMENT SAMPLING
PROCEDURES

PURPOSE

The purpose of this standard operating procedure (SOP) is to obtain surface water, leachate seep,
and sediment samples for analyses that are representative of environmental conditions at the
Coakley Landfill Superfund Site in North Hampton and Greenland, New Hampshire. The
collection of these samples using the following sampling procedures will be carried out at the
locations identified in the Coakley Landfill Sampling and Analysis Plan (SAP).

Any modifications to this SOP shall be approved in advance by the NHDES Project Manager and
QA Coordinator, in consultation with EPA, documented in the site logbook, and presented in the
final report.

It is assumed that sampling can be conducted either from the shore, or by a sampler standing in
the water wearing boots or waders.

SAFETY

This sampling procedure requires two field personnel.

If a sample cannot be obtained safely, the sample should not be taken at all and the conditions
documented in the sampler's field book. Potential dangers include, but are not limited to, uneven
and rocky terrain that may cause a fall or other personal injury. All necessary precautionary
measures should be heeded when performing these sampling techniques.

GENERAL INFORMATION

1. Each of the regular sampling locations is permanently marked in the field so that sampling
points are consistent for each round. All surface water and sediment samples shall be located
using a global positioning system (GPS) unit.

2. Digital photographs shall be taken at each sampling location, upstream and downstream
from the same position. Consistency should be maintained between sampling rounds.

3. Surface water, leachate seep, and sediment sampling will occur congruent to the
groundwater sampling event. Based on weather reports, the sampling team will select the
driest period during the Site sampling events to collect the samples, unless otherwise
directed by the project manager.

4. When surface water and sediment sampling are both required at the same location; surface
water samples are collected first, followed by sediment samples.

5. Additional information to be recorded on the Surface Water Sediment Worksheet includes
the following:
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e Past 7 days of local meteorological data showing a minimum of daily precipitation
totals and barometric pressure;

e General physical description of the samples and sampling locations; and
e Descriptions/ID’s of digital photographs

PART | - SURFACE WATER

This SOP specifically describes the procedures for collecting surface water samples; however, it
also applies to the collection of leachate seep samples associated with the Coakley Landfill
Superfund Site.

In general the surface water samples shall be collected using the dipping technique described
below. If there is not enough water to collect the surface water samples using a wide-mouth glass
transfer vessel, samples may be collected using tubing and a peristaltic pump. However; extra caution
will be required if collecting a sediment sample at the same location so that the sediment is not
disturbed or lost.

EQUIPMENT AND MATERIALS

Informational materials for sampling event: A copy of the current approved site-specific
Health and Safety Plan, site-specific SAP, HWRB Master QAPP, location map(s), field
data from prior sampling events, manuals for sampling, and the monitoring instrument’s
operation and maintenance manuals, should be brought to the site.

Appropriate personal protective equipment (PPE).
Waders.
Pole and strapping as necessary to collect samples from locations with limited access.

New wide-mouth glass sample containers (jar) for each sampling location, plus extra, to use
as transfer vessel to fill pre-preserved sampling containers; pre-cleaned by laboratory.

Fifty (50) cc or larger syringes and 0.45 micron filters to fit over the end of the syringes
for each sampling location to collect dissolved metals, as required. Have enough filters
on hand to collect the volume required by the lab. Keep in mind that the turbidity of the
water may clog the filters at an unknown rate. Use separate filters when collecting
duplicate samples.

Logbook, pencil/pen/sharpies, calculator.

Appropriate sample containers, pre-preserved as necessary by the laboratory.
Re-sealable plastic bags to protect and store samples.

Cooler and loose ice.

YSI 600XL or XLM Multiparameter Unit with a built in barometer with a probe guard to take



September 2017 Surface Water/Leachate Seep, and Sediments
Page 3 of 11 Standard Operating Procedure SOP #5

in-situ readings for pH, Specific Conductivity, Temperature, oxygen reduction potential
(ORP) and dissolved oxygen (DO).

Appropriate calibration solutions for the YSI meter including: 0 mg/L DO for DO check;
Zobell solution for ORP; two different specific conductance standards to calibrate and
check calibration (e.g. 718 and 1,413 pS/cm); and 4, 7, & 10 units pH. Extra DO
membranes in case of breakage.

Hach 2100P or 2100Q Turbidity Meter.

Calibration solutions the Hach Turbidity meter: <0.1, 10, 20, 100, 800 Nephelometric
Turbidity Units (NTUs) standards as appropriate for each meter.

Field data from last sampling event if available.

Field data sheets, sample labels, chain of custody forms.
The manufactures instruction manuals for all equipment.
Paper towels.

Trash bags to containerize solid waste.

Toolbox to include general items such as large and small wrenches, pliers, screw drivers,
25’ measuring tape, hose connectors, sharp knife (locking blade), duct tape, at a
minimum.

Decontamination supplies as described in the Decontamination SOP included in the SAP.

Digital camera.

If a peristaltic pump is used, the following additional equipment will be required:

Adjustable rate Geotech Peristaltic Pump Series Il Variable Speed pump 300 + 600 RPM
with Easy Load Peristaltic Pump Heads (that allow 50 ml/minute) and a battery (marine,
battery pack, etc)

¥4 1D x 3/8” OD polyethylene tubing for sample collection — new tubing will be used at
each sampling location and disposed.

Pharmaceutical or surgical grade silicon tubing for pump. For sampling: Thin walled
tubing #16 (1/8” x %" x 1/16”) and/or thin walled tubing #14 (1/16” x 3/16” x 1/16”) if
necessary to reduce flow to 50 ml/min. For connections: thick walled tubing #15 (3/16” x
3/8” x 3/32” — new tubing will be used at each sampling location and disposed.

A three way stop cock to divert sample flow (before the multi-parameter meter) to collect
turbidity samples.

A 250 ml or less transparent flow cell and a ring stand for the YSI 600XL/XLM Multi-
parameter unit.

Equipment to keep monitoring and sampling equipment off the ground (e.g. table, bucket
or polyethylene sheeting).
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Possible slender stake/stainless steel rod and zip ties to hold tubing at the correct depth in
the water.

Single-use disposable 0.45 micron in-line filters for dissolved metals, if required (refer to
SAP).

PRELIMINARY PROCEDURES

In general, all instrumentation necessary for field monitoring and health and safety purposes
shall be maintained, tested, and inspected according to the manufacturer's instructions. The
manufacturer’s instruction manuals for field equipment shall be kept on-site with the
equipment.

All instruments will be successfully calibrated once by the sampling team prior to the
sampling event. Instruments will be calibrated and checked according to the Calibration
SOP in the SAP.

Sampling occurs sequentially from downstream to upstream. Each sampling location is entered
from downgradient side.

Prepare sampling equipment and bottles on shore.

A. PROCEDURE USING THE DIPPING TECHNIQUE

The following procedures shall be used to collect a surface water sample from each location:

1.

Laboratory samples are collected first, followed by in-situ field screening parameters using
the Y'SI meter and turbidity using the Hach meter. If there is a co-located sediment location,
surface water samples are collected first, then in-situ field screening parameters, followed
lastly by the sediment sample.

All surface water samples and field parameters are generally collected from the shore. Refer
to the SAP for specific locations to be sampled.

In general, surface water will be collected using the dipping technique (except for dissolved
metals) using a clean wide-mouth glass bottle (without preservatives); attached to a pole
with strapping or tape, if necessary. Rinse each pre-cleaned sample container downstream of
the sampling location once. The sample will be collected from just below the surface of the
water (one to two inches). Make sure that the sample is free of floating debris and/or surface
skim. Refer to the SAP for specific analysis.

Remove the cap from the sample container and place it on the plastic sheet or in a location
where it won't become contaminated.

Surface water will be transferred to the containers by allowing the water to flow gently
down the inside of the sample containers with minimal turbulence in the following order:

- VOCs
1,4-Dioxane, as applicable
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10.

11.
12.

13.

- PFAS, (Refer to SOP-10 for specific sampling procedures related to PFAS
sampling).

- Total metals (Dissolved metals, as required)
- Other parameters, as required
Note: If dissolved metals are required see special procedure below.

Field duplicate and matrix spike/matrix spike duplicate (MS/MSD) samples should be
collected by filling a separate container for each analysis immediately following the actual
field sample collection and should be in the same priority order as indicated above.
Duplicate samples are not intended to be blind duplicate samples. They should be
designated with a “DUP” after the well designation as indicated in the SAP. Refer to the
SAP for specific QC sampling requirements and appropriate COC notations required for
MS/MSD samples.

Cap sample containers securely after filling each bottle. Sample containers should be
wiped dry.

Place samples in re-sealable plastic bags and then in loose ice within the cooler or store the
sample in accordance with appropriate protocols. Metals samples do not require cooling.

With the probe guard on the YSI instrument, rinse the probes in the surface water
downstream of the sampling location.

Immerse the probes into the water, immediately upstream of any disturbance caused by
accessing the sample location, making sure it is deep enough to cover the probes and probe
guard. It is important that there are no air bubbles on/in the electrode. To dislodge any
bubbles, gently move the electrode through the water before recording the measurement.
If the sample location is not accessible, a pole and strapping may be used to hold the probes
in place for stabilization and readings.

Allow a minimum of two minutes for the readings to stabilize.

Once the readings have stabilized, record the pH (unit), Specific Conductivity (uS/cm),
Temperature (°C), ORP (millivolts) and DO (mg/L) on the worksheet.

Rinse out a turbidity vial downstream of the sampling location.

Collect an aliquot of water for the Hach Turbidity Meter and analyze the sample for turbidity.
Record the NTU value on the Surface Water Worksheet.

Take digital photographs at each location upstream and downstream unless collecting
sediment samples, in which case the photographs would be taken after the sediment samples
have been collected.

Procedure to Collect Surface Water Samples for Dissolved Metals

1.
2.

Rinse the syringe in the surface water downstream of the sampling location three times.

Facing upstream and using the same syringe, slowly lower the syringe into the water one to
two inches below the surface and fill the syringe.
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8.

To rinse the filter prior to collecting the sample:
a) Place the tip of the syringe into the inlet of the filter.
b) Face downstream.

c) Discharge the water through the filter downstream until a few centimeters of
water exits the filter.

d) Any remaining water in the syringe and filter apparatus can then be collected in
the pre-preserved container.

Facing upstream and using the same syringe, slowly lower the syringe into the water one to
two inches below the surface and fill the syringe.

Place the tip of the syringe into the inlet of the pre-rinsed filter and discharge the water
directly into a pre-preserved container.

Repeat the previous two steps until the proper volume has been collected.

The filter may clog and need to be replaced before the proper volume has been collected.
If this is the case, rinse the new filter before use and continue until the proper volume has
been collected.

Cap sample containers securely after filling each bottle. Sample containers should be
wiped dry and store the sample in accordance with appropriate protocols.

Dispose of the filters and syringes after use.

B. PROCEDURE USING THE PERISTALTIC PUMP

Preliminary Procedure

1.

Set up sampling equipment on shore as if following the low flow sampling procedure. Refer
to the attached set-up diagram from the low flow sampling procedure in the SAP. Lay out
sheet of clean polyethylene for monitoring and sampling equipment, unless equipment is
elevated above the ground (e.g., on a table, bucket, etc.). Be sure to tilt the low flow cell
in the ring stand with the outflow connection facing upward to eliminate and prevent air
bubbles.

DO NOT CONNECT THE TUBING TO THE FLOW THROUGH CELL.

The samples shall be collected first. If there is still enough water, then the field parameters
shall be collected.

Determine and cut the appropriate length of tubing needed to reach the surface water sampling
location. The sample will be collected one to two inches below the surface of the water.

If necessary, secure a slender stake, stainless steel rod at the sampling location and secure
the tubing to the rod so that the intake of the tubing is at least an inch below the top of the
surface of the water.

Prepare bottles on shore.
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Sampling Procedure

1.

Start the pump at its lowest speed setting and slowly increase the speed until discharge
occurs, making sure that the tubing is fat enough below the water surface so that surface
scum or debris is not pulled into the tubing.

Check the tubing; the water flow during sampling needs to be a laminar flow without air
bubbles. Ifair bubbles are observed they can usually be removed by elevating the discharge
tube and pump to allow the air to continue rising until discharged with the water.

Once a laminar flow is achieved, begin collecting the samples.

a)

b)

d)

f)

Remove the cap from the sample container and place it on the plastic sheet or in a
location where it won't become contaminated.

Refer to the SAP for specific samples to be collected. The order in which samples
should be collected from each well includes:

- VOCs
- 1,4-Dioxane, as applicable

- PFAS - (Refer to SOP-10 for specific sampling procedures related to
PFAS sampling)

- Total metals (Dissolved metals, as required)
- Other parameters, as required

All sample containers should be filled by allowing the discharge to flow gently
down the inside of the container with minimal turbulence. Cap sample containers
securely after filling each bottle. Sample containers should be wiped dry.

If dissolved metals are required, stop the pump, attach a one use only 0.45 micron
in-line filter to the tubing, start the pump again, and allow water to rinse through
the filter before collecting the sample.

Field duplicate and matrix spike, matrix spike duplicate (MS/MSD) samples should
be collected by filling a separate container for each analysis immediately following
the actual field sample collection and should be in the same priority order as
indicated above. Refer to SAP for specific QC sampling requirements and
appropriate COC notations required for MS/MSD samples.

Place samples in re-sealable plastic bags and then in loose ice within the cooler.
Metals samples do not require cooling.

Once the samples have been collected, stop the pump.

Connect the end of the tubing to the flow through cell of the multi-parameter meter.

Start the pump at the lowest speed.

Allow the parameters to stabilize for a minimum of two minutes.
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Once the readings have stabilized, record the pH (unit), Specific Conductivity (uS/cm),
Temperature (°C), ORP (millivolts) and DO (mg/L) on the worksheet.

Collect an aliquot of water from the three way stop cock for the Hach and analyze the sample
for turbidity. Record the NTU value on the Surface Water Worksheet.

Disconnect equipment and dispose of the sampling tubing.

PART Il - SEDIMENT SAMPLES

MATERIALS AND EQUIPMENT

Informational materials for sampling event: A copy of the current approved site-specific
Health and Safety Plan, site-specific SAP, HWRB Master QAPP, location map(s), field
data from prior sampling events, manuals for sampling, and the monitoring instrument’s
operation and maintenance manuals, should be brought to the site.

Appropriate personal protective equipment (PPE).

Waders.

Appropriate sample containers (pre-preserved as necessary).
Logbook, pencil/pen/sharpies.

Field Worksheets.

Sample labels, and chain-of-custody records.

Sample containers and spare containers, preserved as necessary, provided by the
laboratory.

Sample cooler/shipping containers and loose ice, re-sealable plastic bags and packing
materials.

Cut off disposable syringes (along with a stainless spoon if necessary) to collect the VOC
samples.

Disposable syringes for siphoning surface water off top of sediment sample.

Stainless steel hand tools or utensils (spoons, spatulas, scoops, trowels).

Stainless steel mixing bowls/spoons.

Decontamination supplies as described in the Decontamination SOP included in the SAP.

Digital camera.

SAMPLE COLLECTION PROCEDURE

If a sediment sample is to be collected at the same location as a surface water sample, the sediment
sample should be collected after collection of the surface water sample.
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In general, sediment samples will be collected from the designated locations to a depth of
approximately 2 to 4 inches. One of the following two procedures may be used depending on the
amount of water at the time. If the depth of water is greater than three feet no sample will be
collected. Digital photographs shall be taken at each sampling location, upstream and downstream.

A. Sediment Sampling in Locations without Standing or Running Water
This section applies to collection of sediment samples from locations without standing or running
water (i.e., non-submerged locations).

A stainless steel hand tool will be used to collect sediment samples from locations without standing
or running water. The following procedures will be used.

1. Clear the sample location of any surface debris and spread out plastic sheeting adjacent to
the sampling location for staging equipment.

2. Advance the hand tool or auger to the required depth.

3. Upon completion of the shallow excavation, use a stainless steel tool to clear away a small

area and collect the VOC sample, if required. In order to limit exposure to air and potential
loss of volatile contaminants, the VOC sample shall be collected from the side wall of the
excavation at the approximate midpoint of the depth interval using a disposable syringe.
Note that VOC sample collection will be conducted in accordance with the NHDES SOP
“Preservation of VOCs in Soil Samples” included in the current NHDES Hazardous Waste
Remediation Bureau Master Quality Assurance Project Plan (HWRB Master QAPP). The
proper volume of soil is then added to the methanol preserved VOA vials until the volume in
the VOA vial reaches the pre-marked line established by the laboratory (approximately 5
grams). Close tightly with the screw-on cap, label, and place in loose ice for delivery to
the laboratory. A separate dry weight sample will not be necessary as long as the dry weight
analysis is added to the analysis for the metals container.

4. Using a stainless steel tool, transfer soil from the same depth in the excavation to a pre-
decontaminated stainless steel mixing bowl. Continue to collect additional sediment from
areas adjacent to the original sample location until sufficient material has been gained to fill
the remaining sample containers. Thoroughly mix sediment to obtain a homogeneous
sample, and then transfer to the appropriate sample containers. Close caps tightly. Place
samples in re-sealable plastic bags and then place in loose ice for delivery to the laboratory.

5. Following VOCs sample collection, the sample containers should be filled in the following
priority order:
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e 1.4-dioxane, as applicable

e PFAS (Refer to SPO-10 for specific sampling procedures related to PFAS
sampling)

e Metals
e Grain Size
e Other parameters as required

Collect field duplicate and matrix spike/matrix spike duplicate (MS/MSD) samples by
filling a separate container for each analysis immediately following the actual field sample
collection and it should be in the same priority order as indicated above. Note that the VOC
sample shall be collected directly from the dredge, prior to sample mixing. Duplicate samples
are not intended to be blind duplicate samples. They should be designated with a “DUP”
after the sample designation as indicated in the SAP. Refer to the SAP for specific quality
control (QC) sampling requirements.

Once samples are collected, digital photographs shall be taken at each sampling location,
upstream and downstream.

Decontaminate equipment between each sampling location in accordance with the
Decontamination SOP in the SAP.

Equipment blanks are required for sediment sampling equipment. Following sample
collection and after equipment decontamination, gently pour DI water over the equipment
used to collect the sediment samples (e.g. stainless steel tools, bowl, and mixing spoon).
Collect the rinsate that flows off the equipment into the appropriate sample containers.
Refer to the SAP for specific QC sampling requirements and analysis.

B. Sediment Sampling in Locations with Standing or Running Water

This section applies to collection of sediment samples below standing or running water (i.e.,
submerged locations).

Sample Collection with a Scoop

If sampling with standing water, a stainless steel scoop or similar hand tool may be used. If the
location is reachable by hand, and the standing water will not overtop the sampler’s glove, a hand
tool may be used. If the location is unreachable by hand, or the standing water will overtop the
sampler’s glove, a stainless steel hand tool attached to a long handle may be used.

1.

Using the appropriate sampling device, as determined above, scoop up sediment,
allowing standing water to drain.

Collect a VOC sample directly from the from the central/interior portion of the sampling
device as described in Section “A” above, if required. A separate dry weight sample will
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not be necessary as long as the dry weight analysis is added to the analysis for the metals
container.

3. Place the remaining sediment into a stainless steel bowl. Repeat Step 1 until sufficient
sample volume is accumulated to fill the containers provided by the analytical laboratory.

4, Thoroughly mix sediment to obtain a homogeneous sample, and then transfer to the
appropriate sample containers. Larger roots, twigs, leaves, etc. should be removed from
the sample prior to placement in laboratory containers.

5. Following VOCs sample collection, the sample containers should be filled in the same order
as indicated in Section “A” above. Close caps tightly. Place samples in re-sealable plastic
bags and then place in loose ice for delivery to the laboratory.

6. Collect field duplicate and matrix spike/matrix spike duplicate (MS/MSD) samples as
described in Section “A” above.

7. Once samples are collected, digital photographs shall be taken at each sampling location,
upstream and downstream.

8. Decontaminate equipment between each sampling location in accordance with the
Decontamination SOP in the SAP.

9. Collect an equipment blank as described in Section “A” above.
REFERENCES

Surface water and Sediment Sampling SOPs in the current Hazardous Waste Remediation Bureau
Master QAPP, EPA RFA #13027, Revision 4, March 2017.

“Preservation of VOCs in Soil Samples”, included in the current HWRB Master QAPP, EPA RFA
#13027, Revision 4, March 2017.

ATTACHMENTS
Surface Water / Leachate Seep/ Sediment Worksheet

Setup Diagram for Peristaltic Pump



Surface Water / Leachate Seep / Sediment Worksheet
Coakley Landfill Superfund Site, North Hampton and Greenland, New Hampshire

Date: Time: Field Personnel:
WEATHER CONDITIONS
CURRENT PAST 7 DAYS
Barometric Pressure (in mm/hg) Date
Storm (heavy rain) Barometric Pressure (in mm/hg)
Rain (Steady Rain) Estimated Rainfall (in)
Showers (Intermittent) Comments
Cloud Cover (%)
Clear/Sunny
Comments:
SURFACE WATER / SEDIMENT SAMPLING LOCATION CHARACTERIZATION
Photograph #
Photograph #
Provide Physical Description of
Sampling Locations At The Time
of Sampling Photograph #
Photograph #
Photograph #

IN SITU SURFACE WATER QUALITY

Minimum 2 minute parameter stabilization period met (Y/N)?

Sample Location ID

Temperature
(C)

Specific Conductivity
(uS/cm)

pH

units

ORP
(mV)

DO Turbidity
(mg/L) (NTU)

Sample Time

Comments

Note:Surface Water Quality Parameters are collected using the Y'SI 600 XL/XLM and Hach 2100P or 2100Q units. Both units are calibrated in accordance with the calibration SOP in the SAP
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DRINKING WATER SUPPLY WELL SAMPLING PROCEDURE
PURPOSE

The purpose of this standard operating procedure (SOP) is to describe the procedure for collecting
water samples from drinking water supply wells in the area of the Coakley Landfill Superfund Site
in North Hampton and Greenland, New Hampshire.

Sampling household water supplies is essential to the proper investigation of groundwater
contamination at a potential/ actual contaminated site for the protection of human health. Each
well supplying a household also represents a monitoring well for local groundwater. Such
information/data is factored into the groundwater investigation program.

The most current Sampling and Analysis Plan (SAP) for the Coakley Landfill Superfund Site
contains the list of the water supply wells to be sampled and the list of analytes and the analytical
methods, containers, sample volumes, preservation and holding times to be used. The water supply
wells are shown on a sampling point location map included with the SAP.

Notification to homeowners will be made by the project manager or the sampler. There may be a
water treatment system in place (e.g., water softener, point of entry (POE) treatment system, etc.).
The sample must be collected prior to any type of water treatment system or the system must be
bypassed. This information must be confirmed with the homeowner prior to sampling.

Any modifications to this SOP shall be approved in advance by the NHDES Project Manager and
QA Coordinator, in consultation with EPA, documented in the site logbook, and presented in the
final report.

Sampling personnel must use common sense prior to and during sampling activities. For instance,
samplers should avoid gassing up a vehicle on the day of the sampling event. Sampling personnel
should also remember that they are at someone’s home and so should not do anything to adversely
impact the residence or unnecessarily inconvenience the resident.

EQUIPMENT AND MATERIALS

. An approved Health & Safety Plan and appropriate personal protective clothing and gear.

J Site-specific Sampling and Analysis Plan (SAP) which includes sampling location maps,
well information, description of sampling points and other project-specific information.

o Trip blanks, sample containers preserved as necessary, labels, chain-of-custody forms, re-
sealable plastic bags, cooler and loose ice.

. Brass tap apparatus with permanently attached polyethylene tubing section to obtain a
laminar flow when collecting samples from an outside or basement tap. This apparatus is
not to be used on kitchen or bathroom faucets. This apparatus must be used when collecting
volatile samples.

. Distilled/Deionized (DI) water to rinse brass tap apparatus between locations, etc.
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Paper towels.

Multi-Parameter Water Quality Meters (i.e., YSI 600XL/XLM or 6820 with a built in
barometer) with a transparent 250 milliliter (ml) or less flow through cell and a ring
stand; and Hach 2100P or 2100Q Turbidity Meter; calibrated in accordance with the
Calibration of Field Instruments in the SAP.

A three way stop cock to divert sample flow (before the multi-parameter meter) to collect
turbidity samples.

Plastic five gallon bucket to collect purge water from flow through cell.

Various sizes of silicone tubing (e.g., ID x OD x Wall: #15 (3/16” x 3/8” x 3/32) and size
5/16 x 1/2 x 3/32) to connect the brass tap connector to the multi-parameter meter and
extend the flow cell discharge line to a five gallon bucket.

An appropriate container to collect purge water from a tap at the tank in the basement if
necessary. This may require a low profile container to collect purge water from a low-
lying tap (e.g. the top of a small cooler works well).

Trash bags to containerize solid waste.

PRELIMINARY PROCEDURES

1.

There may be a water treatment system in place, such as: a water softener; pH adjuster, point
of entry (POE) treatment system radon system, or an ultra violet system. The sample must
be collected prior to any type of water treatment system or the system must be bypassed.

The sample may be collected from any outside spigot or from a sampling tap on or in close
proximity to the pressure tank, such as those commonly installed prior to a water treatment
system (the sample must be collected prior to any water treatment system, or the water
treatment system must be bypassed). If the sampling point is not on the pressure tank, it may
be necessary to use isolation valves to prevent backflow of water from a treatment system.

Remove any hoses or attachments (valves, automatic timer, etc.) at the sampling point prior
to purging and sample collection. It may not be possible to remove all attachments; however,
if there is a plastic attachment that cannot be removed, the sample should be collected at a
different location.

Make sure that the sample point is clean (i.e., no grease, lead soldering, or other possible
contaminants) and that no possible sources of cross-contamination (gas cans, solvents, etc.)
are nearby.

Always wear new personal protection gloves at each location when collecting samples.
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SAMPLING PROCEDURE

The following steps should be followed once the preliminary steps have been completed.

1.

If the sample is collected from an outside spigot, the water must be purged through a garden
hose with the hose outlet directed away from the building foundation. If the sample is
collected at the tap at the tank in the basement, first purge the well using the outside faucet (or
using a long hose attached to sampling point). Turn on the water (cold water) at a high rate
of flow for 10-15 minutes (a minimum of 10 minutes).

Running the water will accomplish two goals. First, it will purge the pipes of any stagnant
water; second, it will drain the pressure tank and cause the pump to turn on and start
pumping the well. This should assure the collection of a fresh and representative sample
from the well.

While the water is running, record any observations and/or comments about matters
pertinent to the sample and/or site in a field log book.

After the water has run for a minimum of ten minutes, shut the water off. Attach a
decontaminated brass tap apparatus to the tap. Turn water back on at a very slow flow rate.
Purge a small amount of water through the apparatus to rinse it with the water being sampled.

Collect the water quality parameters using procedure outlined in a separate section
below.

Collect the sample(s) using the appropriate containers.

a. Remove the cap from the sample container and place it on the plastic sheet or in a
location where it won't become contaminated.

b. Fill all sample containers by allowing the discharge to flow gently down the inside of
the container with minimal turbulence.

c. Fill the sample containers based on the following priority order.
e Volatile Organic Compounds
e 1 4-dioxane.

e PFAS - (Refer to SOP-10 for specific sampling procedures related to PFAS
sampling)

e Total metals, as required; and
e Additional samples, as required.

Note: See separate section for Special Considerations for Volatile Organic
Compound Sampling;

d. Cap and seal the sample containers. Sample containers should be wiped dry, labeled,
placed in re-sealable plastic bags and placed in a cooler in loose ice.

e. Field duplicate and matrix spike, matrix spike duplicate (MS/MSD) samples should be
collected by filling a separate container for each analysis immediately following the



September 2017 Drinking Water Supply Well Sampling
Page 4 of 6 Standard Operating Procedure SOP #6

actual field sample collection and should be in the same priority order as indicated
above. Refer to SAP for specific QC sampling requirements and appropriate COC
notations required for MS/MSD samples.

5. Once all the samples have been collected, remove the brass tap apparatus and return all
plumbing to its original position. If water quality parameters were collected, dispose of any
purge water as appropriate and dry container.

6. Decontaminate brass tap apparatus between locations with DI water.

Special Considerations for VVolatile Organic Compound Sampling

The proper collection of a sample for volatile-organic compounds requires minimal disturbance of
the sample to limit volatilization and therefore a minimal loss of volatiles from the sample. The
following VOC procedures should be followed:

1. Open the vial, set cap in a protected place, and collect the sample. When collecting
duplicates, samples should be collected by filling a separate container for each analysis
immediately following actual field sample collection (e.g., VOC sample, VOC duplicate

sample).

2. Do not rinse the vial or excessively overflow it.

3. Be sure the sample flow is laminar and there are no air bubbles in the sample flow.

4. There should be a convex meniscus on the top of the vial. You can use the cap to create
the convex meniscus for VOC samples, if needed.

5. Check that the cap has not been contaminated (splashed) and carefully cap the vial.

6. Place the cap directly over the top and screw down firmly. Do not over-tighten and break
the cap.

7. Invert the vial and tap gently. If an air bubble appears, uncap and attempt to add a small

volume of sample to achieve the convex meniscus without excessively overfilling the vial.
If there this has to be repeated more than twice, discard the sample and begin again with a
new container and preservative. It is imperative that no entrapped air is in the sample vial.

8. Samples should be wiped dry and immediately place the vial in the re-sealable plastic bag
or protective foam sleeve (if available) and place in loose ice within the cooler.

PROCEDURE FOR COLLECTING WATER QUALITY PARAMETERS

Refer to the Calibration SOP in the SAP for specific calibration information and procedures.
Instruments will be calibrated at the beginning of each sampling day and will be checked (in the
run mode) in the morning and again at the end of each day.

The water quality parameters are collected before the samples in order to properly rinse the brass
tap apparatus with the water being sampled. The brass tap apparatus consists of a brass tap and
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permanently attached sampling tubing and is used to obtain a laminar flow when collecting VOCs.

1.
2.
3.

10.
11.
12.

13.
14.
15.
16.

17.

18.

Turn on meters so they can warm up according to the manufactures manuals.
Review the attached equipment setup diagram.

After the water has run for a minimum of ten minutes, shut off the water and attach the
brass tap apparatus to the tap.

Connect the other end of the brass tap apparatus to the three way stop cock and the three
way stop cock to the multi-parameter meter flow through cell bottom inlet port using #15
(3/16” x 3/8” x 3/32) silicone tubing.

Attach the multi-parameter meter to the ring stand next to the five gallon bucket. The flow
cell should be tilted with the outflow connection facing upward to eliminate and prevent
air bubbles from building up.

Connect a piece of silicone tubing to the flow cell upper discharge port and direct that tubing
into the five gallon bucket to collect the purge water.

Turn on the tap to the slow flow rate used for collecting the samples, allowing the water to
slowly fill the flow cell and exit into the bucket. Check to make sure there are no bubbles
forming at the top of the cell. Tilt the cell again or lightly tap the cell, as necessary, to
remove any bubbles.

Allow the parameter values to stabilize for a minimum of two minutes. Record the values
on the sampling worksheet.

Collect an aliquot of water from three way stop cock and analyze the sample for turbidity.
Record the value on the sampling worksheet.

Turn off the meters once you have recorded all the readings.
Shut off the tap.

Disconnect silicone tubing from brass apparatus taking care to empty the contents into the
bucket.

Allow the water to drain from the hose and the flow cell into the bucket.
Leave all hoses connected to the flow through cell.
Dispose the bucket of purge water as appropriate and dry the bucket.

Place the ring stand with unit still attached into the bucket along with the hoses and meter to
bring to the next sampling location.

Turn water back on at a very slow flow rate and collect samples through the brass apparatus
as described in the previous section.

Decontaminate the brass apparatus with a DI water rinse before each sample location.

QUALITY ASSURANCE

Collect an equipment blank on a decontaminated brass tap apparatus for analysis of the same
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parameters as the drinking water supply was sampled for.

DECONTAMINATION

Decontamination of the brass apparatus with a DI water rinse shall be performed before each
sample location.

REFERENCES

Drinking Water Sampling Procedure included in the current Hazardous Waste Remediation Bureau
Master QAPP, EPA RFA #13027, Revision 4, March 2017.

ATTACHMENTS

Drinking Water Set Up Diagram for Water Quality Parameters
Drinking Water Quality Parameter Worksheet
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Drinking Water Quality Parameter Worksheet

Coakley Landfill Superfund Site in North Hampton and Greenland, New Hampshire

Station ID Date Time | Temp |S.Cond| DO pH
%c |uS/cm | mg/l

ORP
mv

Turbidity
NTU

Notes:
When recording pH and dissolved oxygen data, only use one decimal place.

When recording specific conductance, temperature, turbidity, and ORP data, record only whole numbers.

When turbidity data is less than 5 NTU, data should be recorded as “<5” or “less than 5”.
When DO data is less than 0.5 mg/L, data should be recorded as "<0.5" or "less than 0.5".
"NR" indicates no reading taken.

YSI Multiparameter Meter 600XL/XLM or 6820; Hach 2100P/2100Q Turbidity Meter

Comments/Observations:
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SAMPLING EQUIPMENT DECONTAMINATION PROCEDURE

PURPOSE

This Standard Operating Procedure (SOP) Sampling Equipment Decontamination Procedure is
designed to provide a procedure for preventing, minimizing, or limiting cross-contamination of
environmental samples at the Coakley Landfill Superfund Site in North Hampton and Greenland,
New Hampshire. This SOP focuses on small equipment decontamination (e.g., water level meters, split
spoons, hand augers, sediment sampling tools). Removing or neutralizing contaminants from
equipment not only minimizes the likelihood of sample cross contamination, but reduces or
eliminates transfer of contaminants to clean areas and prevents the mixing of incompatible
substances. Decontamination is not required on dedicated or disposable equipment.

Any modifications to this SOP shall be approved in advance by the NHDES Project Manager and
QA Coordinator, in consultation with EPA, documented in the site logbook, and presented in the
final report.

EQUIPMENT AND MATERIALS
The following is a list of equipment and material commonly used for decontamination:

. An approved Health & Safety Plan (HASP) and appropriate personal protective clothing
and gear. (e.g., safety glasses appropriate gloves, boots).

. Site-specific Sampling and Analysis Plan (SAP).
. Brushes.
. Spray bottles.

. Plastic tubs or buckets.

. Tap water.

. Distilled/Deionized water (distilled).
. Non-phosphate detergent.

Note: Liquinox, Alconox and other non-phosphate detergents may contain 1,4-
Dioxane. The equipment blank analysis must include analysis for 1,4-Dioxane. See
section below on quality assurance samples.

. Drop cloth/plastic/polyethylene sheeting.
. Paper towels.
. Aluminum foil and/or re-sealable plastic bags.
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DECONTAMINATION PROCEDURE
All sampling equipment will be decontaminated prior to the sampling event as follows:

1. Set up a decontamination line on polyethylene sheeting. The decontamination line should
progress from “dirty” to “clean”, with an area for drying decontaminated equipment.

2. Remove gross contamination from the equipment by brushing or using moist paper towels,
where appropriate, and then rinsing with tap water.

Wash the equipment with a solution of non-phosphate detergent and tap water.
4. Rinse the equipment thoroughly with tap water.

Final rinse of equipment shall be distilled water. Shake excess water off equipment, taking
care not to drop equipment. Use paper towel or air dry equipment.

6. Secure clean equipment (i.e. put brass water supply well sampling apparatus in new re-
sealable plastic bag, or roll up water level meter and put in location away from potential
contamination)

SPECIAL NOTES

The decontamination procedure for water level meter probes shall include the probes and, at a
minimum, the length of tape used in that well.

All field activities must be carried out in accordance with the Health and Safety Plan contained in
the SAP.

Sensitive equipment which is not waterproof should be wiped down with a damp cloth.

Solid Waste — Place all solid waste materials generated (i.e., gloves and plastic sheeting, etc.) in
an approved container.

Liquid Waste — It is anticipated that the levels of contamination of the contaminated rinse liquids
are sufficiently low and containerizing and disposal at a hazardous waste facility is not necessary.
Based on this, liquid wastes generated shall be discharged to the ground surface.

When sampling for per- & poly-fluorinated alkyl substances (PFAS), PFAS free water obtained
from the laboratory will be used for decontamination and blanks, as applicable.

QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

An equipment blank on the water level meter shall be collected after use in the most contaminated
well and decontamination as described above to ensure that the equipment has been properly
decontaminated and the decontamination procedures are adequate. The equipment blank shall
include rinsate from the water level probe and, at a minimum, the length of tape used in that well.
Refer to the SAP tables for specific location and analysis.
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Due to possible 1,4 Dioxane contamination from the non-phosphate detergent, the equipment
blank rinsate must be analyzed for 1,4-Dioxane to ensure that the decontamination
procedure is adequate and that there is no 1,4-Dioxane residue. If 1,4-Dioxane is found in
the equipment blank the sampling data must be qualified.

If an equipment blank is analyzed and found to contain a contaminant, possible sources of error
will have to be investigated to determine whether or not the decontamination procedures were
properly followed. Possible sources of error include: inadequate scrubbing/ washing/ rinsing of
equipment; inadequate choice of chemical rinses; use of contaminated detergents or rinse waters;
contact with contaminants after decontamination but prior to sampling, and/or, lab error.

RECORDS AND DOCUMENTATION

General decontamination procedures should be documented in the field log book.

REFERENCES

The Equipment Decontamination Procedure in the current Hazardous Waste Remediation Bureau

Master Quality Assurance Project Plan (HWRB Master QAPP), EPA RFA #13027, Revision 4, March
2017.
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CALIBRATION OF YSI AND HACH FIELD INSTRUMENTS
PURPOSE

This Standard Operating Procedure (SOP) Calibration of YSI and Hach Field Instruments Standard
Operating Procedure (SOP) provides a general framework for calibrating field instruments used to
measure water quality parameters for groundwater and surface water at the Coakley Landfill
Superfund Site in North Hampton and Greenland, New Hampshire. Water quality parameters include
temperature, pH, dissolved oxygen (DO), specific conductance, oxidation reduction potential (ORP)
and turbidity.

This SOP is written for instruments where the probe readings for pH, DO and specific conductance
are automatically corrected for temperature (YSI Models 600XL/XLM with built in barometer).
pH meters must be calibrated using three pH standards (4, 7 and 10 pH units). Turbidity must be
taken with a separate meter (Hach 2100P or 2100Q).

Any modifications to this SOP shall be approved in advance by the NHDES Project Manager and
QA Coordinator, in consultation with EPA, documented in the site logbook, and presented in the
final report.

For ground water monitoring, the instrument must be equipped with a clear flow-through-cell with
a maximum capacity of 250 milliliters and the display/logger or computer display screen needs to
be large enough to simultaneously contain the readouts of each probe in the instrument. Turbidity
must be taken at a point before the flow-through cell and from a meter separate from the flow
through cell apparatus. A three way stopcock is required to divert sample flow for the turbidity
reading. Turbidity cannot be measured in a flow-through-cell because the flow-through-cell acts
as a sediment trap. This procedure is applicable for use with the current Low Flow Groundwater
Purging and Sampling SOPs in the Coakley Landfill Superfund Site SAP.

HEALTH AND SAFETY WARNINGS

Read all labels on the standards and note any warnings on the labels. Wear appropriate personal
protection equipment (e.g., gloves, eye shields, etc.) when handling the standards. If necessary,
consult the Material Safety Data Sheets (MSDS) for additional safety information on the chemicals
in the standards

CALIBRATION ACCEPTANCE CRITERIA

All field instruments shall be successfully calibrated, and have a successful calibration
check, in the office prior to the field event (within one week) to ensure that the equipment is
working properly and meets the QA criteria. The calibration/calibration check shall be
documented on the Calibration Log.

The instruments shall be calibrated at the beginning of each sampling day at the Site prior to sample
collection. The calibration shall then be checked immediately following the calibration to ensure
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the instrument was calibrated properly. If the morning calibration check is not within the
acceptable range for any parameter, the instrument shall be recalibrated using all the standards for
that parameter and the calibration shall be checked again. See individual parameters for specific
instructions. If the calibration or calibration check is not successful, replace the solutions,
recalibrate and check the new calibration. If the calibration or calibration check is still
unsuccessful, replace the unit. If problems with the instrument continue, backup instruments shall
be calibrated and used in place of the inoperable unit.

The calibration shall be checked again at the end of the day of use to ensure that the instruments
have remained in calibration throughout the day. In addition, should any erratic or illogical
readings occur between calibrations, the instrument shall be recalibrated in order to ensure that
representative measurements are obtained. All calibration and check values shall be documented
on the calibration log maintained by each user (see attached log).

If a calibration check at the end of the day is not within the acceptable range for that parameter,
the data collected that day for that parameter shall be qualified in its use. This qualification shall
be documented on the calibration log and the field sheets/logs for the appropriate sampling
locations. For example: pH measurements are collected as part of the low flow sampling
procedure. If the afternoon pH calibration check was not within the acceptable range that day, the
pH data collected by that instrument on that day would be qualified as useful only for determining
stabilization and not as representative pH measurements of the water being sampled. That
qualification would then be documented on the calibration log and the sampling worksheet for
each of those locations where the instrument was used.

COLD WEATHER CONDITIONS

Given the temperature sensitivity of the calibration solutions in very cold weather conditions, the
NHDES project manager may approve performing the morning calibration and calibration check
in the office, or other facility, just prior to going into the field and the end of the day calibration
check upon returning to that facility. Careful thought must be given before approval. On one hand
this may avoid delays and budget increases due to weather calibration issues in the field. On the
other hand, not being able to check the calibration or re-calibrate in the field may result in the
qualification or loss of data if there are problems with the equipment that day. In each case, this
deviation to the normal procedure must be approved by the NHDES project manager in advance.
If approved, it must be documented on each Calibration Log and in all Site sampling reports (e.g.
Annual Report) that the calibration and checks for that day were performed off-site due to very
cold (or very hot) weather conditions, including where they were performed and that it was
approved in advance by the NHDES project manager. See page two of the attached Calibration
Log.

EQUIPMENT AND MATERIALS
The following is a list of equipment and materials typically used during calibration:

e Site-specific SAP.
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e Manufacturer’s instruction manuals (including the instrument specifications) to accompany
the instruments into the field.

e Multi-meter sonde and handheld meter (YSI 600XL/XLM) with a built in barometer.
e Calibration solutions:

o Small wet sponge or paper towel for DO 100% saturation calibration

o ‘“Zero” (0) mg/L DO check standard

o pH buffers 4, 7 and 10 (plus additional pH 4 for overnight storage of YSI probes)

o Two standards for specific conductance, one for calibration and one for checking the
calibration: 1,413 micro Siemens per centimeter [uS/cm]) and 718 uS/cm; and

o Zobell Solution for ORP

e Separate Turbidimeter (Hach 2100P or 2100Q Turbidity meter) wi/calibration standards:
<0.1, 10, 20, 100, 800 Nephelometric Turbidity Units (NTUSs) as appropriate for each meter

e Calibration cup with cap

e Cooler (for storage of calibration solutions)
e Distilled water

e Paper towels

e Kimwipes

e NIST certified thermometer, degrees Celsius (if the vendor has not verified the accuracy of
the instrument temperature sensor)

¢ Ring stand with clamp

e Calibration log

GENERAL INFORMATION

In general, all instrumentation necessary for field monitoring and health and safety purposes shall
be maintained, tested and inspected according to the manufacturer's instructions.

It is assumed that most of this equipment will be rented and is not owned by the contractor. Any
reference made to a vendor applies to the owner/renter of the equipment.

Prior to calibration, all instrument probes must be cleaned in accordance with the manufacturer's
instructions, preferably by the vendor if the unit is rented. Failure to perform this proper
maintenance step can lead to erratic measurements. The vendor is required to provide written
documentation (which will be included in sampling reports) that indicates the equipment was
cleaned, by who and dated.

Calibration standard values, check results, temperature and barometer checks, and maintenance
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for each piece of equipment shall be documented on the calibration logs and included in the reports.
This information includes dates, personnel, calibration standards expiration dates, etc. A
calibration log is provided at the end of this SOP.

This SOP requires that the manufacturer’s instruction manuals (including the instrument
specifications) accompany the instruments into the field.

Turn on the instrument and allow it to warm up according to the manufactures instructions.
Program the multi-probe instrument so that the following parameters to be measured will be
displayed: temperature in °C; pH, dissolved oxygen (DO) in % for calibration and mg/L for
measurements; specific conductance in uS/cm; and ORP in mV.

All calibration solutions shall be placed into the calibration cup to calibrate the instrument and to
check the calibration. The calibration cup shall be rinsed with DI water and dried with paper towels
or kimwipes between each standard. The probes shall not be put directly into the bottles of
calibration solutions from the vendor. The volume of the calibration solutions must be sufficient
to cover both the probe and temperature sensor. See manufacturer’s instructions for additional
information. Do not pour the used calibration solutions back into the original bottles.

While calibrating or measuring, make sure there are no air bubbles lodged between the probe and
the probe guard.

Mark the “date opened” on each new bottle of calibration solution. Record the lot number and
expiration date on the calibration log.

All calibration solutions shall be stored in the dark and stored at cool/stable temperatures. Storage
of calibration solutions in an insulated cooler kept in the shade will help to maintain calibration
solution integrity.

CALIBRATION PROCEDURES
TEMPERATURE
This procedure is not to be done in the field.

For instrument probes that rely on the temperature sensor, each temperature sensor must be
checked for accuracy against a thermometer that is traceable to the National Institute of Standards
and Technology (NIST) prior to the sampling event. A temperature check is required once a year
for each instrument at a minimum.

The temperature check shall be performed prior to the field event, preferably via the vendor if the
unit is rented. If the check is not performed by the vendor it must be performed by field personal
prior to using the unit. Verification and documentation, including accuracy, dates and personnel,
of this procedure is required. The documentation shall be recorded on the calibration log and
included in any sampling reports.
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Temperature Sensory Accuracy Procedure

1.

2.

Allow a container filled with water to come to room temperature.

Place a NIST thermometer and the instrument’s temperature sensor into the water and wait for
both temperature readings to stabilize.

Compare the two measurements. The instrument’s temperature sensor must agree with the
reference thermometer measurement within the accuracy of the sensor (typically £0.15°C or
+0.2°C). Check the manual that came with the instrument. If the measurements do not agree,
the instrument may not be working properly and the vendor/manufacturer needs to be consulted
and the unit replaced.

DISSOLVED OXYGEN

Dissolved oxygen (DO) content in water is measured using a membrane electrode.

The DO probe’s membrane and electrolyte solution shall be replaced prior to the sampling event
and replaced as needed thereafter. Failure to perform this step may lead to erratic measurements.
If the vendor changes the membrane and electrolyte solution they must send the appropriate
documentation with each unit. If there is no documentation with the unit, the field personnel will
have to replace the membrane and electrolyte solution before the sampling event begins.
Documentation shall be noted on the calibration log.

DO Calibration/Calibration Check Procedure

1.

Record the DO charge on the worksheet. Note: according to the manufacturer, the DO charge
should be between 25-75 millivolts for the probes to be working correctly. If the DO charge
is outside the range, replace the membrane and electrolyte solution prior to calibration.

Gently dry the temperature sensor and remove any droplets of water from the DO probe’s
sensor membrane according to manufacturer’s instructions and inspect the DO membrane
for air bubbles and nicks. If any are found, replace the membrane and electrolyte solution.

Place a wet sponge or a wet paper towel on the bottom of the DO calibration container to
create a 100 percent water-saturated air environment.

Loosely fit the DO probe into the calibration container to prevent the escape of moisture
evaporating from the sponge or paper towel while maintaining ambient pressure (see
manufacturer’s instructions on attaching the calibration container to the instrument). Do not
allow the probe to come in contact with the wet sponge or paper towel. The storage cup
must be vented to the atmosphere. Do not screw the calibration cup tightly onto the sonde.

Allow the confined air to become saturated with water v