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1.0 INTRODUCTION

This Sampling and Analysis Plan (SAP) has been prepared to provide site-specific information regarding
ongoing activities at the Troy Mills Landfill Superfund Site (Site) located in Troy, New Hampshire. The
SAP has been prepared consistent with and references the current New Hampshire Department of
Environmental Services (NHDES) Hazardous Waste Remediation Bureau (HWRB) Master Quality
Assurance Project Plan (Master QAPP), Environmental Protection Agency (EPA) RFA#18008, available
on the NHDES website.! The HWRB Master QAPP generally describes the data quality objectives (DQOSs),
analytical procedures and measurements, including laboratory quality-control protocols necessary to
achieve DQOs, and data-assessment procedures for the evaluation and identification of any data limitations.

The objective of this SAP is to outline the project plan for supplemental investigation activities planned for
2022, procedures and protocols, DQOs, quality assurance sampling and documentation, and other project
requirements.

Any deviations from the procedures contained within this SAP shall be approved by the NHDES Project
Manager and the Quality Assurance (QA) Coordinator in advance, following concurrence with the EPA.

1.1 Site Description and History

The Site comprises a 16.9-acre groundwater management zone (GMZ) in which there is a 2-acre former
drum disposal area located in Troy, New Hampshire (Cheshire County) about 1.5 miles south of the Center
of Troy (refer to Figure 1). The 2-acre area is a portion of a larger 10-acre landfill within the 270-acre
property formerly owned by Troy Mills, Inc. (Troy Mills). The landfill was used by Troy Mills for the
disposal of solid wastes including fabric scraps from the textile mill. Drummed solids and liquids were
primarily disposed within the 2-acre area, including the Lower Drum Area and Upper Drum Area. The
remaining 8 acres of landfill located to the north of the Site is generally referred to as the solid waste landfill
(refer to Figure 1). Access to the Site is off Rockwood Pond Road via a separately owned, private gravel
pit access road in Fitzwilliam, New Hampshire.

The former drum disposal area is bordered by the following:

o To the north by an 8-acre solid waste landfill that is separately regulated by the NHDES Solid Waste
Bureau under facility identification number 261;

e To the east by a former railroad bed currently used as a walking, all-terrain vehicle, and snowmobile
trail, and beyond by undeveloped land;

e To the west by the main Site access road, a wetland area, and Rockwood Brook; and

e To the south by the eastern branch of Rockwood Brook and beyond by undeveloped land.

The 16.9-acre Site also includes downgradient land beyond the former drum disposal and landfill areas.
Rockwood Brook flows south to north and continues downstream to Sand Dam Pond, a recreational area

located approximately 1 mile north of the Site. The former drum disposal area is located in an area outside
of the 100-year floodplain of Rockwood Brook.

1 http://des.nh.gov/organization/divisions/waste/hwrb/documents/hwrb_master_gapp.pdf
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Troy Mills, Inc. (TMI) disposed of hazardous substances that were generated at its acrylic fabric
manufacturing facility in Troy between 1967 and 1978. An estimated 6,000 to 10,000 55-gallon drums of
waste liquid and sludge containing mostly plasticizers such as bis(2-ethylhexyl)phthalate and a petroleum-
based solvent known as Varsol™ (also known as Stoddard solvent, or mineral spirits) were disposed of on
site. Other drummed waste included pigments, surplus mixes, and tank residuals of vinyl resins, paint
resins, and top coating products. Between 1979 and 2005, several investigations of the Site have occurred.
Investigation findings identified volatile organic compounds (VOCs), semi-VOCs (SVOCs), and inorganics
in groundwater, leachate, surface soil, surface water, and sediment in and around the former drum disposal
area.

In September 2003 the Site was listed on the National Priorities List and a time-critical removal action was
initiated. Between 2004 and 2005, EPA completed a drum and flammable liquid removal and contaminated
soil/sludge removal action; constructed three light non-aqueous phase liquid (LNAPL) interceptor trenches;
and constructed a 2-foot-thick permeable soil cap over the excavation area. A subsequent remedial
investigation of the former drum disposal area by EPA identified a plume of groundwater contamination
consisting of organic contaminants (alkylbenzenes, chlorinated solvents, phthalates, and toluene). It was
concluded that the contaminants of concern were naturally biodegrading and that removal of the buried
drums eliminated the primary source of on-going contamination to groundwater.

1.2 Summary of Site Hydrogeology

Based on information collected by others, bedrock underlying the Site is comprised of biotite schist of the
Littleton Formation.2 The biotite schist at the Site is typically dark gray, hard, folded, with high angle
foliation and fractures, and quartz veins. Seams of granite, quartz, and pegmatite are also present within
the schist. Bedrock fractures were found trending both northeast and northwest.

The overburden primarily consists of a sand unit, ablation till, and lodgment till. The sand layer is typically
less than 6 feet in thickness where it remains in place and is mostly saturated in the low area west of the
access road. The ablation till is at its thickest beneath the southwestern part of the former drum disposal
area, where it is up to 40 feet thick. This unit gradually thins toward Rockwood Brook, where it is less than
10 feet thick, and is very thin to absent near the eastern edge of the former drum disposal area where the
bedrock is shallow. The lodgment till is thickest at the bottom of the valley floor near Rockwood Brook,
where boring logs indicate a thickness of greater than 35 feet. This till unit thins eastward toward the
eastern edge of the former drum disposal area.

Groundwater flow in the shallow overburden has been measured by others to be to the west or northwest,
toward Rockwood Brook. The hydraulic gradient is reportedly quite steep to the east of the access road,
reflecting the low permeability of the till deposits in which the water table occurs. It has been concluded
that the vertical gradients are generally downward or neutral except in areas where groundwater is rising to
discharge into a stream or wetland.

13 Brief Summary of Previous Investigations and Contaminants-of-Concern
From 1979 to the present, multiple investigations have been conducted at the Site. These investigations are

briefly summarized herein and are further described in the Final Feasibility Study (FS), prepared by Metcalf
& Eddy, Inc. (M&E), dated September 2005.

2 Final Feasibility Study, Troy Mills Landfill Superfund Site, Troy, New Hampshire, prepared by Metcalf & Eddy, Inc,
dated September 2005.
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Under the State of New Hampshire hazardous waste remediation program, TMI completed a Phase |
investigation of the former drum disposal area in August 1981, a Phase Il investigation in December 1981,
and a Phase 111 investigation in July 1982. Based on the findings, TMI entered into a Consent Agreement
with NHDES in January of 1985 that required TMI to submit a waste analysis plan, a preliminary risk
assessment, a remedial investigation/feasibility study (RI/FS), and an engineering design of the selected
remedial alternative. A preliminary human health risk assessment, completed in March 1986, concluded
that a Level 2 risk assessment should be conducted since concentrations of VOCs in groundwater indicated
a potentially elevated risk. The required remedial investigation (RI) was conducted in 1987. The risk
assessment was completed during 1991 (Weston, 2003) and concluded that risk to human health was
negligible; however, it was later determined that the Site had not been thoroughly characterized.

A Phase | Pre-Design study, conducted during 1995, identified LNAPLs in newly installed wells and a
leachate outbreak. Subsequent analyses indicated that concentrations of contaminants in groundwater
exceeded the New Hampshire Ambient Groundwater Quality Standards (AGQS) (Weston, 2003). The Pre-
Design study recommended a containment remedy and further evaluation of the potential for intrinsic
remediation of site groundwater (GEI Consultants, Inc., 1995).

A Phase Il Pre-Design report, completed during September 1998, proposed the installation of a hanging
slurry wall combined with product collection and a flow-through (intrinsic) treatment gate downgradient of
the former drum disposal area and the leachate outbreak. In addition, the NHDES questioned the conclusion
made in the Phase 11 Pre-Design report that only a small percentage of the drums remaining in the former
drum disposal area were still intact and contained liquid. Instead, the NHDES supported a containment-
based remedial action, and during April 2000 agreed to a modified version of a containment-based remedial
action originally proposed during 1995 with the condition of commitment by TMI to long-term operation,
maintenance, and monitoring (Weston, 2003).

During September 2000, TMI requested to defer remediation of the former drum disposal area to 2003/2004
due to unfavorable corporate and financial market conditions. During December 2000, NHDES approved
the deferral schedule provided during September, based on the remote location of the Site, combined with
monitoring data that did not suggest an imminent and substantial threat to public health or the environment.
TMI filed for Chapter 11 bankruptcy on November 2, 2001.

During September 2003, the Site was listed on the National Priorities List and a time-critical removal action
was initiated. During July 2004, EPA's Superfund Remedial Program retained M&E under the Remedial
Action Contract to initiate a RI to determine if additional remedial actions would be needed after the
completion of the removal action. The Rl documented the nature and extent of residual contamination and
evaluated risks to human health and the environment from current or expected future exposures to residual
contamination. Five additional wells were installed at the Site and groundwater, surface water, soils, and
sediments were sampled during December of 2004.

Between 2004 and 2005, the EPA completed a drum and flammable liquid removal and contaminated
soil/sludge removal action; constructed three LNAPL interceptor trenches; and constructed a 2-foot-thick
permeable soil cap over the excavation area. The 8-acre solid waste landfill was used as a staging area
during the drum removal and consequently some grading and cover improvements were performed on
portions of the solid waste landfill following completion of the drum removal. A subsequent RI of the Site
was completed by M&E during July 2005 for EPA. The RI identified a plume of groundwater
contamination, approximately 8 to 9 acres in area, consisting of organic contaminants (alkylbenzenes,
chlorinated solvents, phthalates, and toluene). It was concluded that the contaminants of concern (COCs)
were naturally biodegrading and that removal of the buried drums eliminated the primary source of
on-going contamination to groundwater.
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The 2005 RI/FS completed by M&E also included the establishment of RAQOs and preliminary remediation
goals; identification and screening of potential treatment and containment technologies, and the
development and evaluation of remedial alternatives. It was concluded by M&E that the primary
contaminants posing human health risks and hazards were bis(2-ethylhexyl)phthalate (DEHP) in leachate
and various organics and inorganics in groundwater.

Pursuant to the Record of Decision (ROD), EPA concluded that the selected remedy for contaminated
groundwater, LNAPL, and residual soil contamination include the following remedial components:

e Maintenance of the LNAPL interceptor trenches;
e Maintenance of a permeable soil cap;

o MNA of groundwater contaminants including the monitoring of groundwater, surface water, sediment,
leachate, and wetland soil;

e Institutional controls (I1Cs); and
o Five-year reviews.

The first statutory five-year review was completed by EPA during September 2010 to document the status
of the selected remedy relative to its being protective of human health and the environment. The trigger
for the five-year review was the initiation of the ROD-specified cleanup actions completed during the fall
of 2005. The five-year review documented that the remedy was currently protective of human health and
the environment as envisioned by the ROD. However, in order for the remedy to be considered protective
over the long term, the following actions were recommended:

o With regard to effectiveness of ICs, report violations and vandalism to the State and the Town for
response with appropriate follow-up monitoring and enforcement actions. Repair damaged wells, post
warning signs at the inner gate and former drum disposal area, and consider fencing the former drum
disposal area to restrict access by all-terrain vehicles;

e Conduct a supplemental investigation of the residual LNAPL source area and further evaluate
effectiveness of the interceptor trenches in capturing remaining LNAPL;

e Perform supplemental hydrogeologic studies to confirm hydrostratigraphy and the COC fate and
transport in groundwater to confirm the effectiveness of the MNA management of migration remedy at
the Site and to better forecast time to cleanup; and

e Perform a hydrologic evaluation within the transition zone between groundwater and surface water in
the Rockwood Brook Wetland Study area and Rockwood Brook. Review existing data from nearby
groundwater monitoring wells relative to appropriate benchmark ecological risk screening values
applied to receptor exposures within the ground water — surface water transition zone.

During 2008 and 2009, approximately 2 to 3 acres of the solid waste landfill were capped under a Consent
Decree with NHDES by a third party unrelated to the Site.

Between 2011 and 2013, GZA performed phased supplemental LNAPL investigations to further delineate
the LNAPL source area and aid the evaluation of potential focused remedial alternatives in the vicinity of
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the LNAPL interceptor trenches and former drum disposal area. GZA concluded the following with regard
to the persistence of LNAPL:

o LNAPL present in the vicinity of the interceptor trench area appeared to be both laterally and vertically
discontinuous, particularly under high water table conditions. The lack of discernible connectivity
within the LNAPL in this area was likely a reflection of the combined influences of historical
downgradient LNAPL recovery from the trench network, upgradient source reduction and hydraulic
influences stemming from cap installation;

e The results of LNAPL recovery testing, when combined with the historical record of product
thicknesses in wells near the interceptor trenches, indicated that the LNAPL appeared to have
transitioned away from a mobile state and toward a condition where LNAPL pore concentrations exist
at or below residual saturation levels under current Site conditions (i.e., an immobile state);

o While historically effective, the interceptor trenches were no longer readily recovering free product.
The cessation of LNAPL recovery from the trenches may be at least partially attributed to the
previously-mentioned transition toward residual-dominated (i.e., immobile LNAPL) conditions in the
trench area;

o Field screening and analytical data collected during subsurface explorations, as well as the data
collected during a Laser-Induced Florescence survey performed during 2012 at a boring in the former
drum disposal area, did not support the existence of a significant continuing LNAPL source in
overburden within this area; and

e Although based on spatially and temporally limited data, the results of the free product laboratory
analysis suggested weathering and mass transfer from the LNAPL did not appear to be significantly
changing the chemical composition of the LNAPL. The lack of an appreciable change in composition
is consistent with the recalcitrant nature of the primary LNAPL constituent DEHP.

Pursuant to the ROD, the interceptor trenches were to “continue to be maintained and operated until LNAPL
levels dissipate, at which time, they will be kept available for continued monitoring as part of the
groundwater component of the remedy.” The ROD further states that “if continued monitoring is no longer
necessary, the interceptor trenches will be decommissioned in a manner determined appropriate at that
time.”

Based on GZA'’s understanding of Site conditions, it was recommended in the May 2013 Investigation
Report that trench decommissioning coinciding with excavation, removal, and off-site disposal of
accessible LNAPL-impacted soil be performed. This work was largely completed by January 2014 with
final Site restoration occurring during May 2014. Work associated with the decommissioning of the
interceptor trenches was summarized in “Completion Report — Trench Decommissioning” dated July 2014,
The following LNAPL gauging wells (C-series wells) and groundwater monitoring wells (201-series wells)
located in the vicinity of the interceptor trenches were also decommissioned during the removal of the
trenches:

. MW-C1S e MW-C2S
e MW-C3S e MW-C4S
e MW-C5S e MW-C7S
e MW-C8S e MW-201D
e MW-201M e MW-201S
e MW-201P
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An Explanation of Significant Differences (ESD) was issued during 2014 to document changes in the New
Hampshire Ambient Groundwater Quality Standards and to update other State and federal ARARs.

The Second FYR dated September 2015 stated that the remedy is currently protective of human health and
the environment. In order for the remedy to be protective in the long term, however, the following actions
should be considered:

o Site security options to limit trespassing and Site access. EPA will review options with State and Town
officials including but not limited to: erect additional fences and signage; relocate the gate; determine
in consultation with State and Town officials whether there are other effective means to limit
trespassing and access. If trespassing persists, EPA will consider whether a revised human health risk
assessment is needed;

e Institutional control (IC) options to prevent potential exposure to contaminated soils. EPA, in
consultation with State and Town officials, will consider modification of existing 1Cs, more effective
enforcement of existing ICs, or implementation of additional 1Cs to limit exposure to contaminated
soils; and

o Evaluate extent of contaminated sediment and conduct toxicity evaluation and ecological risk
assessment. EPA, in consultation with State, will evaluate on-site wetlands to determine the current
nature and extent of contaminated sediment and if some areas need to be re-assessed relative to
ecological risk to benthic invertebrates through chemical analysis and toxicity testing.

Based on refinement of the conceptual site model (CSM) indicating that the plume was limited to a narrow
area within overburden groundwater along the northern side of the former drum disposal area with the
primary plume axis trending along the east to west flow path, 17 on-site groundwater monitoring wells were
determined to be superfluous. The following wells were decommissioned during the fall 2014 monitoring
activities:

o P-1 e MW-101 e MW-505 e  MW-602S
e M-2 e MW-109 e MW-506 e MW-603
e M-3 e MW-108 e  MW-507

e M-5 e MW-502 e MW-202S

e M-6 e MW-504 e MW-202D

* well MW-106 was planned for decommissioning; however, it could not be located.

Site security enhancements were completed during 2017 to fulfill the recommendation for the Site access
issue identified during the second FYR and with the goal of limiting unauthorized access to the Site and
conveying Site exposure concerns to potential trespassers.

EPA and their contractor, Techlaw, collected sediment samples from seeps within the forested wetland and
adjacent to Rockwood Brook for analytical chemistry and toxicity analyses during August and October
2016 to address the third recommended action from the second FYR (evaluate extent of contaminated
sediment and conduct toxicity evaluation and ecological risk assessment). Techlaw concluded the
following:



Sampling and Analysis Plan October 2022
Troy Mills Landfill Superfund Site, Troy, New Hampshire Page 11 of 30

e Sediment toxicity testing results

“The sediment toxicity tests identified effects on survival and biomass in both test species only in sediment
sample SW-Leach A-01. This sample was collected from an orange-colored seep which supplies most of
the surface water flowing through the forested wetland. Significant effects were not observed in either test
species exposed to the remaining four site sediment samples. Based on this first line of evidence, it was
concluded that the conditions in Rockwood Brook sediments are unlikely to result in population-level effects
to the local BMI community from exposure to seepage, whereas the sediment sample collected from where
orange-colored seep water originates at location SW-Leach A-01 caused measurable effects.”

o Sediment analytical chemistry data results

“The sediment analytical chemistry data did not identify any particular analyte to explain the toxicity
measured in sediment sample SW-Leach A-01. This toxicity, while real, appears to result from unknown
causes. It is plausible, but unproven, that the toxic response may be associated with specific physical-
chemical conditions (e.g., iron floc) prevailing at the seep itself.

The lack of an obvious chemical signature in the four remaining site sediment samples collected from the
forested wetland area and Rockwood Brook, and the two reference samples, corroborated the toxicity test
results. Based on this second line of evidence, it was concluded that the conditions in the sediment samples
collected from the three Rockwood Brook seeps and seep FW-01 in the forested wetland are unlikely to
result in population-level effects to the local BMI community.”

e Recommended monitoring program of sediment chemical analyses

“The TDF requested that ESAT develop a monitoring program based only on periodic sediment chemical
analyses. Only sediment sample SW-Leach A-01 was toxic. The location from where this sample was
collected is the main “source” for the orange-colored water that flows through the forested wetland. That
location makes it a logical choice for future monitoring. Yet, the chemical analysis did not identify any
analytes that may be responsible for the observed toxic responses.

The lack of an obvious cause for the toxicity in SW-Leach A-O1 represents a dilemma for proposing a
defensible sediment monitoring program. ESAT discussed this issue with the task order contracting officer
representative to try to develop a workable solution. After reviewing all the data, it was concluded that the
sediment toxicity at this location was real but could not be linked to any of the measured analytes. In
addition, future sampling at location SW-Leach A-Olwould not resolve the current disconnect between
chemistry and toxicity. As such, it was determined that a sediment chemistry monitoring program could
not be developed given the existing conditions at sample location SW-Leach A-01.”

As a component of the Second FYR, it was concluded that DEHP is likely to persist in the agueous phase
in groundwater at the Site near the drum disposal area due to rate-limited mass transfer from remaining
residual non-aqueous mass and general recalcitrance of this contaminant in anaerobic groundwater
environments. This finding was supported by the results of the trend analyses included in the Second FYR
that were performed using monitoring data collected prior to and during 2015. The trend analyses for
DEHP included in the second FYR are currently considered unreliable for most of the wells due to the
potential for biased data from cross-contamination between wells and non-dedicated equipment smearing
surface DEHP into the groundwater column when installed for sampling. However, relatively high
concentrations of DEHP exceeding the New Hampshire AGQS were consistently observed at well MW-205
between 2005 and 2014, which has had dedicated sampling equipment installed in the well since 2008,
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indicating that the results between 2008 and 2014 for MW-205 are potentially more reliable than results for
other wells during the same time period.

Because MW-205 is located outside and cross-gradient to the former drum disposal area, a recommendation
was made in the Spring 2016 Monitoring Round Data Report to perform surficial geophysics (e.g., ground
penetrating radar [GPR]) and focused test pit explorations in this area to explore whether a separate source
may exist outside of the former drum disposal area.

Areas of possible buried metal were identified during the surficial geophysical survey conducted in May
2017 and confirmed during test pit excavations in August 2017. In general, the observed landfilled
materials and soil impacts were relatively benign; however, the residual waste material from the 55-gallon
drum observed in TP-1 indicates that a potential continuing source of contamination to groundwater is
located within the area of monitoring wells MW-205, MW-803, and MW-804.

1.3.1  Supplemental PFAS Investigation

Sampling investigations for PFAS at all New Hampshire Federal NPL Sites, including the Troy Mills
Landfill, was performed by NHDES since 2017 because PFAS have been widely used since the 1940s in
industrial applications, including waterproofing of textiles, and their potential presence required evaluation.
NHDES initiated screening of Site groundwater for PFAS in 2018 and screening of leachate and surface
water samples for PFAS in 2019. A spring 2020 sampling program expanded on the 2018 and 2019
screening programs and included collecting water quality samples from each of the Site’s 32 groundwater
monitoring wells, 2 leachate sampling locations, and 4 surface water sampling locations. In addition, a
water quality sample was collected from the recreational public beach area at Sand Dam Pond, located
downstream of the Site on Rockwood Brook.

During May 2016, EPA issued a Lifetime Drinking Water Health Advisory (EPA Health Advisory) level
of 70 nanograms per liter (ng/L) for perfluorooctanoic acid (PFOA), perfluorooctane sulfonic acid (PFOS),
and for both PFOA and PFOS combined where these chemicals are present together. EPA recommended
that the EPA Health Advisory level of 70 ng/L be used as the preliminary remediation goal (PRG) for
contaminated groundwater that is a current or potential source of drinking water where no State Maximum
Contaminant Level (MCL) or other Applicable or Relevant and Appropriate Requirements (ARARS) are
available or sufficiently protective (EPA, 20203).

Effective July 23, 2020, New Hampshire established MCLs in drinking water for PFOA (12 ng/L), PFOS
(15 ng/L), perfluorononanoic acid (PFNA, 11 ng/L), and perfluorohexane sulfonic acid (PFHXS, 18 ng/L)
into the State’s Safe Drinking Water Act. New Hampshire also established Ambient Groundwater Quality
Standards (AGQS) in groundwater for PFNA and PFHXS equivalent to the MCLs and lowered the AGQS
for PFOA and PFOS to match the new MCLs.

EPA developed Site-specific screening levels (SLs) for PFOA (713 ng/L), PFOS (713 ng/L), and PFBS
(713,000 ng/L) in surface water and issued them in a memorandum dated June 22, 2020. The Site-specific
screening levels were developed for a recreational surface water exposure pathway for a child swimmer
based on ingestion exposure since no dermal or inhalation toxicity values for the contaminants were
available.

3 U.S. EPA. 2020. EPA PFAS Action Plan: Program Update. EPA publication number 100K20002. February 2020.
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In August 2022, EPA issued updated Site-specific noncancer reference dose (RfD) values for several PFAS
compounds in groundwater which result in the following Regional Screening Levels (RSLs) at Hazard
Quotient (HQ) target 0.1:

Resident Risk-Based RSL for Tap Water (ng/L)
. PFOA 6 ng/L

. PFOS 4 ng/L

. PFNA 5.89 ng/L

o PFHXS 39.4 ng/L

. PFBS 600 ng/L

. HFPO-DA (Gen-X) 10 ng/L*

The RfD values for PFOA, PFOS, PFNA and PFHxXS are based on Agency for Toxic Substances and
Disease Registry (ATSDR) Minimal Risk Levels (MRLSs) for ingestion exposure.

Current NH state law requires AGQS be the same value as any MCL established by NHDES and that they
be at least as stringent as health advisories set by EPA.

At this time EPA has made no determination of whether the State standards will need to be added as an
ARAR for this Site. They should, however, be used as screening values for PFAS compounds without
more conservative RSLs. For purposes of this investigation, PFAS data collected will be reviewed against
EPA’s RSLs and the State’s PFAS MCLs.

PFOA has been detected at concentrations exceeding the EPA SL, EPA Health Advisory, and AGQS in
groundwater collected from certain monitoring wells on the Site, with a maximum concentration of 2,140
ng/L detected at well MW- 102. The highest concentrations of PFOA in groundwater were generally
observed in the central portion of the defined former drum disposal area and immediately north of the
former drum area, consistent with the historical extent of the volatile organic compound (VOC) and semi-
volatile organic compound (SVOC) plumes. Concentrations generally decrease toward the west and
northwest closer to Rockwood Brook along the general axis of groundwater flow. The existing well
network does not provide data points to provide confirmation of the downgradient and cross-gradient edges
to the plume, relative to regulatory values. Due to the presumed discharge of groundwater to the wetland
and Rockwood Brook, few monitoring wells have been installed near the groundwater management zone
(GMZ) boundaries and, therefore, the edges of the PFAS plume are not well delineated.® Concentrations
of PFOA that exceed each of the regulatory and screening values have been detected in samples of
groundwater collected from well couplet MW-105, located at the northern, downgradient-most point of the
GMZ.

4 No Site-specific screening level was available from EPA for this substance. Therefore, the HFPO-DA value is based on
EPA’s final Lifetime Drinking Water Health Advisory of 10 ng/L.

°> Due to the presumed discharge of groundwater to the wetland and Rockwood Brook near the center of the GMZ area,
the GMZ boundary, with the exception of the northern edge proximate to where Rockwood Brook crosses it, is interpreted as
upgradient or cross-gradient to the Site plumes. Based on this understanding of Site conditions, the Site monitoring well network
was focused on the interior area of the GMZ rather than along the GMZ boundaries.
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Low levels of three PFAS have been detected in the surface water samples collected from Rockwood Brook
and Sand Dam Pond. Due to the low detected levels of PFAS in surface water, well below the Site-specific
screening level developed by EPA, additional surface water sampling is not recommended at this time.

Relatively higher (compared to surface water) concentrations of PFAS compounds were detected in the two
leachate samples collected during 2020. The suite of PFAS detected within the leachate samples are
consistent with the compounds detected in Site groundwater.

Based on the extent and magnitude of the concentrations of PFAS in groundwater exceeding regulatory and
screening levels at the Site, additional work was warranted to further the understanding of the potential
PFAS source areas and the Site-wide PFAS distribution including PFOA.

During September and October 2022, GZA’s drilling subcontractors, Drilex Environmental installed 3 new
monitoring wells including one bedrock monitoring well identified as MW-601B (to supplement the
existing overburden monitoring well, MW-601S) and one monitoring well couplet (paired wells screened
in overburden and bedrock) identified as MW-903S and MW-903B. Cascade Environmental, is proposed
to install four additional monitoring wells including two monitoring well couplets (paired wells screened
in overburden and bedrock), identified as MW-901S, MW-901B, MW-902S, and MW-902B, during
October 2022 to further delineate PFAS impacts at the Site. GZA will develop the newly installed
monitoring wells during the week of October 17, 2022.

14 Interim Cleanup Levels and Ambient Groundwater Quality Standards

Interim Cleanup levels (ICLs) for contaminants of concern were established in the ROD for groundwater
and leachate (refer to Appendix C). Groundwater data results will also be compared against New
Hampshire AGQS included in Env-Or 600. Refer to the table below for a summary of the contaminants of
concern and the associated ICLs and AGQS for groundwater and leachate. Refer to the attached Table 1
for a summary of all test methods including respective laboratory reporting limits (RLs) and action limits
being performed on groundwater and other media at the Site.

Contaminants of Concern and Associated ROD ICL and AGQS Criteria

ROD ICLs! | NH AGQS? . 3
COMPOUND CAS No. (Lg/L) (Lg/L) Basis
Contaminants of Concern
Groundwater
1,4 Dioxane | 123-91-1 3 0.32 GW-1
Benzene | 71-43-2 5 5 MCL
Tetrachloroethene (PCE) | 127-18-4 5 5 MCL
Trichloroethene (TCE) | 79-01-6 5 5 MCL
Vinyl Chloride | 75-01-4 2 2 MCL
Benzo(a)pyrene | 50-32-8 0.2 0.2 MCL
benzo(b)fluoranthene | 205-99-2 0.1* 0.1 AGQS
bis(2-Ethylhexyl)phthalate
(Di[2-Ethylhexy])phthalate) (DEHP) | +17-817 6 6 MCL
Dibenzo(a,h)anthracene | 53-70-3 0.1* 0.1 PQL
Pentachlorophenol | 87-86-5 1 1 MCL
1,2,4-Trimethylbenzene | 95-63-6 330 * 330 AGQS
1,3,5-Trimethylbenzene | 108-67-8 330 * 330 AGQS
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ROD ICLs! | NH AGQS? . 3
COMPOUND CAS No. (ug/L) (ug/L) Basis
Contaminants of Concern
2-Butanone (MEK) (Methyl Ethyl Ketone) | 78-93-3 4,000 * 4,000 AGQS
P-lsopropyltoluene (4- Isopropyltoluene | 99-87-6 260 * 260 AGQS
cis-1,2 Dichloroethene | 156-59-2 70 70 MCL
n-Butylbenzene | 104-51-8 260 * 260 AGQS
n-Propylbenzene | 103-65-1 260 * 260 AGQS
Tetrahydrofuran (THF) | 109-99-9 154 600 AGQS
Toluene | 108-88-3 1,000 1,000 MCL
Naphthalene | 91-20-3 20 100 AGQS
Arsenic | 7440-38-2 10 5 MCL
Boron | 7440-42-8 620 6,000 AGQS
Manganese | 7439-96-5 300 300 Advisory
Leachate
bis(2-Ethylhexyl)phthalate .
(Di [2-Ethy|héxy])p)r(thala?{e))p(DEHP) 117-81-7 40 6 Risk
Contaminants of Interest
Perfluorooctanoic acid (PFOA) | 335-67-1 NA 0.012 AGQS
Perfluorononanoic acid (PFNA) | 375-95-1 NA 0.011 AGQS
Perfluorohexanesulfonic acid (PFHxS) | 355-46-4 NA 0.018 AGQS
Perfluorooctanesulfonic acid (PFOS) | 1763-23-1 NA 0.015 AGQS
Perfluorobutanesulfonic acid (PFBS) | 375-73-5 - -- -
Hexafluoropropylene oxide dimer acid
(HFPO-DA) 13252-13-6 - - -

Notes:
1) ROD ICLs = Interim Cleanup Levels found in the ROD
2) AGQS = New Hampshire Ambient Groundwater Quality Standards
3) Definitions for “Basis” acronyms are defined in Appendix C — EPA Record of Decision Summary
* = ROD Explanation of Significant Differences (ESD) March 2014 increased the ICLs to match the AGQS.
The AGQS for tetrahydrofuran changed from 154 pg/L to 600 ug/L in June 2015.
The AGQS for naphthalene and 1,4-dioxane changed from 20 pg/L to 100 pg/L and from 3 pg/L to 0.32 pg/L,
respectively, in September 2018.
The AGQS for manganese changed from 0.84 pg/L to 0.3 pg/L on January 1, 2021.
The AGQS for arsenic changed from 10 pg/L to 5 pg/L in July 2022.
Boron will not be analyzed at the present time because it currently meets AGQS at the Site. Analysis of Boron will be
considered again as the Site nears closure.

Wetland soil analytical results will be compared to Soil Remediation Standards included in Env-Or 600
(see Table 1). Surface water and leachate data results will be compared to NHDES Surface Water Quality
Regulations (Env-Wq 1700, see Table 1). 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 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.® Note that comparison is for screening purposes only as there are no sediment regulatory
criteria, site-specific cleanup standards, or remediation goals established for this Site. The results of the

6 http://archive.orr.noaa.gov/book_shelf/122 NEW-SQuiRTs.pdf.
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screening analysis will be used as a tool to efficiently identify contaminants that may pose a threat to
ecological receptors and focus further site activities on those contaminants should they be identified.

In accordance with the ROD, groundwater and leachate cleanup levels 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 indicative that the remedy selected for the Site continues to provide adequate protection of human
health and the environment. The next five-year review is scheduled for completion in September 2025.

As identified in Table 1, some action limits cannot be obtained by the analytical laboratory using the
selected test methods. The data will be included and evaluated in the project reporting deliverables. The
evaluation of the data will be qualitative relative to the historical trends of those particular analytes. In the
future, as the concentrations of the contaminants-of-concern of various media appear to decline closer to
the action limits established, consideration will be given to the need for use of alternative test methods that
may be able to achieve lower detection limits where needed.

15 Data Quality Objectives

The primary data quality objective for the long-term sampling/monitoring program is that all measurements
be representative of the actual Site conditions and that all data resulting from field, sampling, and analysis
activities be comparable. 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 standards. Data comparability will be
achieved by continuity of acceptable laboratory practices, method analysis, sample collection procedures
and sample handling.

Based on the preliminary information relating to types of contaminants, environmental media of concern,
and potential exposure pathways previously identified, response action objectives (RAOs) were developed
by EPA for the Site to mitigate, restore, and/or prevent existing and future potential threats to human health
and the environment.” Relative to the scope of this SAP, the RAOs, among other things, included limiting
migration of groundwater contaminants beyond the Groundwater Management Zone (GMZ) to
downgradient areas, and over time, restoring all Site groundwater to safe drinking water levels.

MNA has been shown to be occurring and has been established at the Site as the primary mechanism to
achieve the management of migration RAO. The primary DQOs of MNA include collecting data of known
and sufficient quality to accomplish the following:

e Confirm water quality in compliance wells.

e Collect sufficient data to be able to evaluate the effectiveness of MNA at the Site and ensure natural
attenuation processes are continuing to degrade the contaminants-of-concern.

o Collect sufficient data to assess contaminated groundwater impact to leachate seeps, Rockwood Brook
surface water and sediment, and wetland soil.

In order to meet the Site’s DQOs and to ensure the integrity of the samples and chain of custody forms
(CoCs), all site wells must either be locked or within a secure area (e.g., a locked chain link fence).

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. Consistent with the HWRB Master QAPP, Section 1.4, for data generated by the U.S.
Environmental Protection Agency (EPA) Region 1 laboratory in Chelmsford, Massachusetts, and GZA’s

" Region 1 Record of Decision, Troy Mills Landfill Superfund Site, Troy, New Hampshire, dated September 2005.
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subcontract laboratory, Alpha Analytical (Alpha), of Mansfield, Massachusetts, the RLs and the acceptance
limits for accuracy and precision have been accepted for use on this project.

Table 1 includes a summary of the test methods being performed and the associated RLs. The method
detection limits (MDLs) have not been included in Table 1 as all the RLs are below the action limits
established for the Site, with the exception of a few compounds. For those specific compounds identified,
as the concentrations of Site contaminants approach the action limits, an evaluation of the need for
alternative test methods that could achieve the necessary RLs will be conducted. As defined by Alpha, RLs
are the values at which an instrument can accurately measure an analyte at a specific concentration and the
MDL value represents the level to which target analyte concentrations are reported as estimated values,
when those target analyte concentrations are quantified below the RL.

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. The goal is to achieve a minimum of 90 percent (%) data
completeness for analyzed samples.

All data points of all types must be accurately located in 3-dimensional space. The expected accuracy for
Global Positioning System (GPS) data collection activities for the Site shall be within 1 foot. The expected
accuracy for elevation data for the Site shall be one one-hundredth of a foot.

2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

In September of 2017, the responsibility for operating and maintaining the remedy at the Site was officially
transferred from EPA to the NHDES. GZA has been retained by the NHDES to provide remedial consulting
services for the project.

Within GZA, Mr. Steven R. Lamb will be responsible for the overall contract management, ensuring that
established protocols and procedures are used, and Ms. Megan Murphy will be responsible for the
management of day-to-day activities, staff scheduling, and assuring that the technical objectives are
achieved relative to the project. Ms. Katherine McDonald will be the designated Quality Assurance (QA)
Officer for the project and in this role, will oversee QA aspects including assisting NHDES with the
development of this SAP and data validation reports to confirm that data quality documentation is
appropriate and that QA goals have been met.

Refer to Appendix A for an illustration of project organization and responsibilities of those individuals
involved in the project.

3.0 FIELD 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. Field activities will be conducted in accordance with
this SAP, unless Site conditions require modifications. Any modifications shall be approved by NHDES
in advance, following concurrence with EPA.

Specific standard operating procedures (SOPSs) are included in Appendix B and referenced herein.
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3.1 Multi-Media Sampling and Analysis

Multi-media sampling at the Site includes sampling of groundwater, surface water, leachate, sediment and
wetland soils (refer to Table 2).

Figure 1 is a Locus and Site Exploration Plan.

Table 1 summarizes all Contaminants of Concern, analytes, associated ICLs (ROD), standards, such as
AGQS (Env-Or 600), and the associated Laboratory RLs.

Table 2 summarizes the selected locations to be sampled, analytical parameters, sampling procedure, and
the rationale for selecting groundwater wells.

Table 3 summarizes specific analytical methods, sample volume, containers, preservatives and hold time
requirements.

Table 4 summarizes monitoring well construction information, which includes well diameter, geologic unit
the well is screened within, screen interval depth, etc.

Table 5 summarizes the specific Quality Control (QC) sampling requirements for the monitoring rounds.

Alpha will be responsible for analyzing groundwater, leachate, and surface water samples for VOCs,
SVOCs, 1,4-dioxane, metals, and PFAS.

GZA will coordinate sample pick-up/delivery arrangements with the laboratory. The laboratory Turn-
Around-Time (TAT) requested for all samples will be the standard 10 to 15 business day TAT.

3.1.1 Water Level / LNAPL Thickness Measurements and Well Depth Measurements

A synoptic water level round utilizing each available monitoring well (refer to Table 2) shall be conducted
in accordance with the Water Level / LNAPL Thickness Measurement SOP in the shortest possible time
approximately one week prior to beginning sampling to assess groundwater flow directions. If LNAPL is
encountered in any well, LNAPL thickness measurements will be collected in accordance with the SOP.
Refer to Figure 1 for the well locations.

Groundwater elevations will be measured as depth-to-water at the Site using an electronic water level
indicator probe. Groundwater elevations will be calculated by subtracting the measured groundwater depth
from the reference elevation associated with each well (top of polyvinyl chloride [PVC] riser or metal
casing).

The depth to the bottom of the monitoring well will be confirmed in each well included in Table 2 based
on the following:

o If a bladder pump has been installed in a monitoring well, the depth to the bottom of the monitoring
well will be confirmed at such time when the bladder pump is removed for repairs or maintenance
activities, or if a significant increasing trend in the turbidity values has been observed; and

¢ In monitoring wells where there has been no bladder pump installed, the depth to the bottom of the
monitoring well will be confirmed once every five years, during the sampling event just prior to the
year of the five-year review.
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The synoptic water level round shall also include the brook stage measurement at surface water sampling
location SW-4, where a permanent stream gage has been mounted.

3.1.2 Groundwater Sampling Procedures

Groundwater monitoring wells identified in Table 2 and illustrated on Figure 2 will be purged and sampled
using low flow methodology and either a bladder pump (dedicated if funding permits or non-dedicated) or
a peristaltic pump and dedicated polyethylene tubing. However, on occasion there may be circumstances
where sampling a well using a stainless steel, bottom dispensing bailer to collect samples may be more
appropriate. Refer to the respective SOPs. The rationale or purpose for sampling these wells is included
in Table 2. Calibration of the field equipment will be performed in accordance with the SOP.

Prior to the installation of any new bladder pump or tubing in a well, GZA will check for the presence of
LNAPL. If LNAPL is detected, its thickness will be recorded, no equipment will be installed, and
groundwater will not be sampled.

Dedicated stainless steel/Teflon pump assemblies have been previously installed in select wells and include
either a QED T1250 model for 2-inch diameter monitoring wells or a QED T1300 model for 1.5-inch
diameter monitoring wells. Refer to Table 4 for specific information regarding the pump models used at
each well location, the pump length and diameter, and the bladder capacity for each type of pump. In
addition, select wells that currently have no dedicated pump will be purged and sampled using a
non-dedicated QED Sample Pro Bladder pump or a peristaltic pump and dedicated tubing. These
monitoring wells will be purged and sampled using low flow methodology in accordance with the
applicable SOP. The rationale for sampling groundwater monitoring wells is included in Table 2.

Because of the potential presence of PFAS in common consumer products and in equipment typically used
to collect groundwater samples and the low detection limits associated with laboratory PFAS analysis,
special handling and care must be taken when collecting samples for PFAS analysis. The PFAS sampling
SOP in the SAP outlines general practices for collecting PFAS samples and provides a summary of non-
acceptable field and sampling materials (likely to contain PFAS) and acceptable alternatives.

Due to the nature of PFAS, additional QC samples are required, including an equipment blank on the non-
dedicated water level meter and a field blank. A field blank is a sample that is prepared in the field to
evaluate the potential for cross contamination of a sample from ambient conditions. A container of analyte-
free laboratory-grade deionized water is taken to the field for use in making a field blank. The container is
then opened in the field, thus exposing it to the ambient field conditions, and poured into the appropriate
sample containers. The sample containers are then sent to the laboratory for analysis (e.g., treated as a
sample).

Refer to Tables 2 and 3 for the specific laboratory analyses planned and Table 5 for all required QC
sampling including equipment blanks, duplicate samples, etc., with respect to groundwater sampling.

Decontamination of non-dedicated equipment will be completed in accordance with the SOP. Liquid
investigation derived waste (IDW) generated from decontamination activities will be discharged to the
ground surface or placed into 5-gallon plastic containers, as appropriate, and stored with the lid on. GZA
will arrange for appropriate disposal of wastes and unused decon materials, as appropriate, from the Site
on behalf of NHDES. Purge water will be discharged to the ground surface.
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3.1.3 Leachate Sampling Procedures

Field sampling will include the collection of leachate samples from the discharge area of the culvert west
of the site access road (SW-LEACHATE) and at the discharge area immediately upgradient of the old
beaver dam (SW-LEACH-B), as illustrated on Figure 1. In addition, should flow be observed on the east
(uphill) side of the access road at the entrance of the culvert, a third leachate sample will be collected (SW-
LEACH-A).

These areas continue to be the only ongoing leachate seeps observed since 2006. The rationale for the
leachate sample(s) is to monitor for change in leachate composition. Should additional seeps be identified
in the future, GZA will consult with NHDES and EPA as to whether or not they should be incorporated
into the sampling program.

Leachate samples will be collected as a grab sample in accordance with the Leachate Sampling SOP. Refer
to Section 4.2 below and Table 5 for all required QC sampling including equipment blanks, duplicate
samples, etc., with respect to leachate sampling.

3.1.4 Surface Water and Sediment Sampling Procedures

Collection of surface water and sediment samples at the locations illustrated on Figure 1 will occur as data
needs require. Refer to Table 2 for sampling locations and associated analyses.

The rationale for sampling at SW-1 is to characterize upstream surface water quality during the sampling
event for comparison with downstream surface water quality. At one location (SW-3) a co-located
sediment sample (SED-3) has been collected in the past; the rationale for sampling this location was to
monitor possible impacts from groundwater migrating from the former drum disposal area to downstream
sediment and surface water. The rationale for sampling at SW-4 is to characterize surface water quality
both at the confluence of Rockwood Brook’s east and west branches and downgradient of the leachate
sampling area. Surface water locations SW-100 (located downgradient of the GMZ on Rockwood Brook)
and SW-SDP (located at the recreational beach on Sand Dam Pond), have been added to monitor possible
impacts from groundwater migrating from the former drum disposal area to downstream surface water.

Surface water and sediment sampling will occur in accordance with the Surface Water and Stream Sediment
Sampling Procedure. Currently, collection of sediment samples has been suspended based on the results of
EPA’s 2016 toxicity evaluation. Refer to Table 2 and Table 3 for sampling locations and associated
analyses. Refer to Table 5 for all required QC sampling including equipment blanks, duplicate samples,
etc., with respect to surface water and sediment sampling.

3.1.5 Wetland Soil Sampling Procedures

The collection of wetland soil samples at locations illustrated on Figure 1 will occur as data needs require.
Currently, collection of wetland soil samples has been suspended based on the results of EPA’s 2016
toxicity evaluation. Refer to Table 2 for sampling locations and associated analyses.

The rationale for sampling at the locations is to monitor possible impact from groundwater migrating from
the former drum disposal area to the wetland.

Wetland soil samples will be collected at a depth of 0 to 6 inches beneath the leaf litter in accordance with
the Wetland Soil Sampling SOP. Decontamination of soil sampling equipment will be performed in
accordance with the Decontamination SOP. Refer to Table 2 for the specific laboratory analyses planned.
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3.2 Other Planned Activities
Other planned activities during fall 2022 include the following:

e Replacement of any Site-related signs that have deteriorated or have been removed or vandalized since
the last Site visit.

e Re-measuring the well bottom depth at well MW-702SX during the 2022 monitoring round and at M-
1 next time the bladder pump is removed due to continued accumulation of fines in the well bottoms.

e Groundwater samples from multiple monitoring wells at the Site are collected as grab samples due to
requirements outlined in the low-flow SOP indicating that modified low-flow sampling is required at
wells with unsaturated screens. However, there are some well locations where water level and field
parameters may stabilize even with water level located below the top of the well screen. Therefore, we
should attempt to purge and sample wells MW-202P, MW-804 and MW-A28 using full low flow
methodology even if the well screen is not fully saturated.

o Continued observation of the groundwater in sample tubes at several well locations which periodically
retract down the tubing (variable lengths, but between 0.1 feet and 1 foot down the tubing) while the
bladder is in its filling cycle. As long as the observation remains intermittent, pump maintenance is not
necessary at this time; however, increased observation of the water retraction will require the removal
and rehabilitation of the affected bladder pump.

e Continued replacement or cleaning of locks securing the well standpipes as needed due to the buildup
of dirt and rust.

If budgetary limitations allow, confirmatory sampling for the proposed seven wells to be installed in
September and October 2022 will occur in Spring 2023 after the initial sampling event in the Fall 2022.
The Spring 2023 sampling event will include the following quality assurance / quality control (QA/QC)
sampling: field duplicate, field blank, and equipment blank. Results of the Spring 2023 sampling event
will be provided to NHDES in a data transmittal containing a brief summary report of activities performed
and the analytical results from the sampling event. Prior to the Spring 2023 sampling event, updated tables
for this SAP will be provided to NHDES and EPA.

4.0 QUALITY CONTROL

The following describes the QC steps used to demonstrate reliability and confidence in the monitoring data
collected for this project and includes field equipment maintenance and calibration, field QC sample
collection, and data verification and validation.

4.1 Equipment Maintenance and Calibration

The following table provides the preventive maintenance steps for the typical equipment anticipated for the
types of monitoring and sampling activities addressed by this SAP to ensure proper functioning of field
equipment for the project. Manufacturer’s equipment manuals and any manufacturer-provided repair Kits
will be on Site at all times. Calibration procedures are included in Appendix B.

Field Equipment - Preventive Maintenance

INSTRUMENT ACTIVITY FREQUENCY

Solinst Electronic Water Level
Indicator

Battery Check Daily
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INSTRUMENT ACTIVITY FREQUENCY
Geotech Qil-Water Interface
Probe

QED Model MP-10 Controller

Photoionization Detector
MiniRae 2000/3000

Calibration and Calibration Check — pre-sampling event

Once Prior to Sampling
Event

Battery check

Calibration — beginning of day

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

Daily

YSI 600XL/XLM or In-Situ
Multi-Parameter Water Quality
Meter

Calibration and Calibration Check — pre-sampling event

Once Prior to Sampling
Event

Hach 2100Q Turbidity Meter

Battery check

Calibration check — beginning of the first day
Calibration check — end of each day

Calibration, if needed — after each calibration check
(See SOP and below for specifics)

Daily

Notes:

In the case of field equipment failure,

backup equipment will be delivered to the Site from GZA'’s office(s)/vendors. This
equipment is suitable to use on this project because it can meet the requirements included in the SOPs in Appendix B. Every
reasonable effort shall be made to ensure the low-flow cells, sample tubing, and turbidity meters are shielded from the elements.

The following table provides performance requirements of applicable field equipment and required
corrective actions should equipment fail.

Field Equipment - Calibration and Corrective Action

The Acceptance
Calibration - n Criteria for the Corrective
Instrument Frequency” Calibration Standards Daily Calibration Action
Checks’?
YSI 600 XL/XLM
or In-Situ Multi-
Parameter Meter . .
1.) Dissolved Calibrati Calibrate to 100% water 0-0.5 mg/L for the Calibration Checks
alibration i
tOxygen ;and Check! at the saturated Sl(r)ar;]d u;e 0 mg/L 0 mg/L DO — If outside the criteria during the
emperature beginning of chec check, calibrate only the
2) (F?;(()jlg(e:gon the first day Zobell solution (calibration +/- 5% parameter(s) that was out of range.
- and any non- and check) .
Potential consecutive — If still out of range replace the
3) Specific sampling days. Calibrate to 718 pS/cm and 5% appropriate calibration standards
Conductance use 1,413 pS/cm to check * and recalibrate /check.
Calibration of ; S
4) pH any parameter Calibrate topH 4,7 and 10 /- 5% — If recalibration is unsuccessful,
: not within and use pH 7 to check replace the unit.
range during | calibrate to 20, 100, and 800 S
ihrati e End of the day Calibration Check
the calibration | NTU as appropriate for each v
check. meter . L
Hach 2100Q : — If outside the criteria at the e_nd of
Turbidity Meter Calibration Use 10 NTU to check the +1- 10% for 2100Q the d_a_y, the data for that day will be
Check at the 2100Q. qualified by GZA.
end of the day. (use StablCal Formazin Primary
Turbidity Standards)
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The Acceptance c ;
Calibration . . Criteria for the orrective
Instrument Frequency’t Calibration Standards Daily Calibration Action
Checks’?
. Daily Calibration
Daily - .
Calibration — Recalibrate appropriate standards.
at the If value(s) are still outside the
beginning of acceptance criteria, replace with a
each day different unit.
_ Connect detector to Morning Calibration Check
Calibration isobutylene-in-air standard. — If outside the criteria during the
MiniRae Check at the After 1_5 seconds, the detector . morning check, replace the
2000/3000 beginning of | [c2ding should equal the +-5% appropriate calibration standards
the day after response value as indicated and recalibrate /check. If
calibration on the calibration gas cylinder recalibration is unsuccessful,
used. replace the unit.
Calibration End of the day Calibration
check at the Check o
end of the day — If outside the criteria at the end of
the day, the data will be qualified by
GZA.

Notes:
1. The morning and end-of-the-day checks are a check of the instrument against the calibration standards and are in
“measurement” mode on a run/measurement screen. This is not recalibration but rather a check.
* It is permissible to calibrate with either of the specific conductivity standards and use the other standard to check the
calibration.

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.

All field instruments shall be successfully calibrated (including 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. The calibration/calibration check shall be documented on the calibration log.

Calibration checks, made in the run mode, shall be performed at the beginning of the first sampling day to
ensure the equipment is in calibration and again at the end of the day of use to ensure that the instruments
have remained in calibration throughout the day. After the first day, calibration checks shall be performed
at the end of each day of use, at a minimum, to ensure that the instruments have remained in calibration.
However, if an instrument is not used for a day (for example: over the weekend) or if the field team leader
determines it is necessary, then the next sampling day would be considered the “first” sampling day again,
where the calibration check is performed both at the beginning of that sampling day and at the end of that
day, after which the schedule would revert back to checking the calibration at the end of the day only.

If the calibration check is unsuccessful for any parameter, that parameter must be calibrated and the
calibration must be checked again. If the end of the day check is unsuccessful for any parameter, the data
collected that day for that parameter shall be qualified in its use.

In addition, should any erratic or illogical readings occur between calibrations/calibration checks, the
calibration shall be re-checked for those parameters and the instrument shall be recalibrated as necessary 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. Refer to the Calibration of YSI and Hach Field
Instruments SOP in Appendix B for specific calibration procedures.



Sampling and Analysis Plan October 2022
Troy Mills Landfill Superfund Site, Troy, New Hampshire Page 24 of 30

4.2 Field Quality Control

The following provides a general description of the field QC sampling that will occur for the project. Refer
to Table 5 that includes a summary of QC samples to be collected.

Field Quality Control Requirements

L Corrective
QC Sample Frequency Acceptance Criteria Action
Flag in project
. There shall be only one trip blank per | No contaminants are reports
Trip Blanks ? .
CoC per sample cooler detected See Section
5.3.1 below
e One duplicate per batch of 20
samples, per matrix, per parameter, Duplicate results are Flag in project
per sampling method. within +/- 30% for report
Duplicate 2 aqueous samples and
= |f less than 20 samples are collected, 50% for solid .
then a minimum of one duplicate per samples See Section
P 5.3.1 below

matrix, per parameter, per sampling
method is collected.

o ) Flag in project
At a minimum, field blanks shall be

No contaminants are reports

Field Blank * collected by each person collecting PFAS detected P )
samples. See Section
5.3.1 below

If dedicated equipment used, an initial
equipment blank is required. No

Flag i ject
additional equipment blanks are required. 80 In projec

Equipment Blank No contaminants are reports
4 -

If non-dedicated equipment (other than detected See Section

5.3.1 below

the water level meter) is used, one
equipment blank per sampling event, per
equipment type is required.

Notes:

1. Trip blanks will be prepared by the appropriate laboratory and maintained at all times with the sample containers. The
trip blank(s) will be designated “TRIP BLANK” only. HCL preserved trip blanks are required for VOCs (2 VOA vials).

2. Duplicate samples are not intended to be blind duplicate samples. They will be designated with a “DUP” after the well
designation (e.g., TRY_MW-X DUP). See Table 5 for analysis.

3. Field blank samples shall be designated “FIELD BLANK?” only with a comment on the chain-of-custody indicating the
name of the person who collected the sample (i.e., Smith), or designated FIELD BLANK - “SAMPLER’S LAST NAME”
(e.g., FIELD BLANK - SMITH) if a comment section is not available. Refer to section 3.1.2 Groundwater Sampling
and Table 5 for more information on field blanks.

4. Equipment blank samples will be designated as “EQUIP BLANK?” only. Note that a comment is required on the chain-
of-custody indicating what the equipment blank is for (e.g., water level meter) and which monitoring well was sampled
prior to collection of the blank. Refer to Table 5 for analysis.

4.3 Data Verification and Validation

Data review, which includes a GZA in-house examination to ensure data have been recorded, transmitted,
and processed correctly, and data verification, which includes the evaluation of completeness, correctness,
and conformance / compliance of a specific data set, will be performed by GZA’s Project Manager or QA
Officer at the end of each sampling event. As in the past, data collected will be compared to historical data
to make sure it follows the same trends. If any of the samples don’t follow the trends, then further
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investigation may be warranted.

Field water quality data collected / measured will be reviewed in the field by the GZA QA Officer/Field
Team Leader daily for all matrices. Review will generally consist of the following: 1) review of calibration
data and end of the day check; and 2) review of raw data and field notes for outliers or inconsistencies that
may indicate a problem with the equipment or sampling procedure.

All laboratory data generated by the current NHDES contract lab or other laboratories that may be used
will be reviewed by GZA and will not require third-party validation.

GZA will evaluate Field Quality Control samples for all samples analyzed by the NHDES contract lab and
will flag any data that does not meet the acceptance criteria under Field Quality Control Requirements listed
in Section 4.2 above, and include their findings in their report of the sampling event.

The Alpha laboratory report will consist of the following:

e Both Excel and PDF components.

e A cover sheet.

o A summary of samples/ analyses requested.

o Data pages (Results, Reporting limits, analysis info, qualifiers, etc.)
e Case Narrative.

e Associated Method Blank data.

e Associated laboratory control sample (LCS) data.

e Method specific Duplicates or Matrix spikes (MS) (as requested).

e The Completed Chain of Custody.

Data validation requirements for the project will be evaluated at each five-year review, or as otherwise deemed
necessary by the NHDES with concurrence from the EPA.

4.4 Quality Assurance Field Audits

GZA QA field audits shall be conducted by the GZA QA Officer during monitoring events and will include
observation of all sampling-related activities including equipment calibration, multi-media sampling, QC
sampling, and decontamination activities to ensure that all procedures and techniques are conducted in
accordance with this SAP and the current HWRB Master QAPP. The GZA project manager and GZA QA
Officer will be present during NHDES / EPA field audits (unless the audits are unannounced).

Field audits may be performed during the sampling round as scheduled by NHDES and EPA. Additionally,
field audits will be conducted as necessary such as if the field team is changed or the SOPs for the project
change significantly. If corrective action is needed, additional field audits will be conducted to ensure all
procedures and techniques used at the Site are conducted in accordance with this SAP and the HWRB
Master QAPP.

The results of a GZA field audit that result in corrective actions will be reported to the NHDES project
manager and the NHDES QA Coordinator verbally and noted in the field log book. Audit findings and
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corrective actions will be discussed with the NHDES project manager and the NHDES QA Coordinator to
resolve the findings and corrective actions to the satisfaction of NHDES.

5.0 DOCUMENTATION

In order to comply with Waste Management Division Submittal Guidelines,® the NHDES requests that all
reports be submitted electronically through the OneStop program.® Tina Clark may be contacted at 603-
271-7379 for assistance. Additionally, the NHDES requires GZA to ensure that all of the laboratory data
generated from the current sampling event is uploaded to the NHDES’ Environmental Monitoring Database
(EMD).

5.1 Documentation of Field Activities

In accordance with the HWRB Master QAPP, field personnel shall use field logbooks and/or pre-printed
field worksheets to accurately document on-Site conditions, field measurements (when not using a
Bluetooth enabled Multi-Parameter Meter to record low-flow test data), sample collection information, field
instrument readings, calibration information, and other pertinent Site-related information obtained during
monitoring activities. All information shall be recorded using ball point pens with black ink. Sharpies
can bleed through pages and smudge, making the documentation hard to read.

A permanently bound field logbook (per person) with individually numbered pages is maintained for field
sampling information not recorded on field forms (e.g., calibration sheets, low flow purge forms, CoC
forms). All entries into the field logbook are made with permanent black ink, and corrections are made
using a single line through the error with the initials and date of the individual who made the correction.
The unused bottom portion of each page shall be lined-out, initialed, and dated. The field notes in general
shall include a description of field conditions that includes, as a minimum:

e Site location.

e On-site conditions.

e Date, start, and finish times of the work and weather conditions.

e Name and initials of person making entry.

e Names of other personnel present, if any.

e Names of visitors, if any, and reason/purpose of the visit.

e Purpose and summary of proposed work effort.

e Field instrument and calibration information.

e Sample collection information.

e Details of any deviation from the field operations plan or standard operating procedures, including who
authorized the deviation.

o Field observations / measurements.

8 http://des.nh.gov/organization/divisions/waste/orch/documents/electronic_submittal_guidelines.pdf
9 https://wwwz2.des.state.nh.us/OnestopDataProviders/DESLogin.aspx
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e Sampling equipment used (including make model and serial number) and equipment calibration
documentation (including standards used, lot numbers and expiration dates).

e Field screening methods, if used, and a description of screening locations and results.

e Location, description and unique identifier for all photographs taken in association with the field
activity.

e Any other pertinent information.

Field worksheets to be completed in the field include the water level worksheet; the daily calibration logs;
and groundwater, surface water, sediment, and pore water quality worksheets, as applicable. All entries
into the field forms are made with permanent black ink, and corrections are made using a single line through
the error with the initials and date of the individual who made the correction. The unused bottom portion
of each page shall be lined-out, initialed, and dated. Refer to the appropriate SOPs for a copy of the
individual field worksheets and the specific information required for each form.

GZA’s Project Manager will be responsible for ensuring that the field files are entered into the project
record. Information recorded in other Site documents other than the field logbooks (e.g., sampling
worksheets, calibration logs, chain-of-custody forms) will not be repeated in logbooks except in summary
form, as necessary.

5.2 Chain-of-Custody Procedures

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 Chain of Custody SOP included in
Appendix B. It is the sampler’s responsibility to ensure that the samples are not tampered with prior to
their delivery to the analytical lab. The GZA QA Officer/Field Team Leader will review the chain-of-
custody forms at the end of each day to ensure all data has been entered properly. The chain-of-custody
form shall be completed to provide documentation that traces sample possession and handling from the
time of collection through delivery to the analytical lab and shall accompany the samples at all times. All
information shall be recorded in permanent black ink, and corrections are made using a single line through
the error with the initials and date of the individual who made the correction. The unused bottom portion
of each page shall be lined-out, initialed, and dated. The chain-of-custody is a legal document that may be
used for litigation purposes.

5.2.1 Sample Identification

In order to properly transfer sample results into the NHDES EMD samples must be identified using the
designated NHDES station identification.

o Allsample IDs must have “TRY_" as a prefix (except trip blanks and equipment blanks). This includes
any samples going to outside labs so that later this data may be uploaded into the NHDES EMD;
e The sample ID has to be 15 characters or less, including the “TRY_”;

o Equipment Blanks must be labeled “EQUIP BLANK” without any other designation. The equipment
from which the equipment blank was collected will be documented in the field log book and indicated
in the comments section of the CoC;

e Trip Blanks must be labeled “TRIP BLANK” without any other designation. Only one trip blank per
matrix, per CoC, per parameter, per cooler is permitted.
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o Sample duplicates are identified by adding “DUP” to the end of the station ID. The duplicate sample
must be labeled “DUP” not “Dup” and there must be one space between the sample ID and DUP
(example “TRY_MW-102 DUP”). Blind duplicates are not allowed. The space and “DUP” will not
count toward the 15 character maximum;

e Field blank samples must be designated “FIELD BLANK - SAMPLER’S LAST NAME” (e.g., FIELD
BLANK - SMITH); and

o All new sample IDs shall be approved by the NHDES Project Manager and the QA Coordinator in
advance.

5.3 Reports

The applicable laboratories will provide the analytical data reports along with a copy of the pertinent QC
data. All field reports will be provided to the GZA Project Manager.

After each sampling round, a draft water quality report shall be prepared and submitted to NHDES and
EPA within 60 days after GZA’s receipt of the analytical results. Draft report submittals will include a
complete bookmarked PDF, an MS Word version of the report text and MS Excel version of all tables. The
report will be extensive, evaluating the sampling results for the event and making recommendations, with
supporting figures, graphs, etc., as identified below.

GZA will submit all final reports electronically through the OneStop filing system on the NHDES website.
GZA will also upload the sampling results from all outside laboratories (including the EPA Lab in
Chelmsford, Massachusetts, as applicable) directly into the NHDES EMD through OneStop, once the final
report has been approved and uploaded.

Each sampling report will contain the following information (intending to also reflect the requirements of
Env-Or 606.18):

o A brief introduction that references the SAP, Work Scope Authorization, and applicable contract and
that describes completed sampling activities, results and any unusual or noteworthy observations
regarding the data and the site.

o Site Background Information.

o Detailed summary of field activities since previous groundwater monitoring summary report, including
sampling methodologies. If some field activities, such as a high-resolution subsurface investigation,
have been or will be detailed in a separate report, then just list such activities with timeframes and
reference other report if issued.

e A statement on whether the DQOs were met, including whether the completeness goal was achieved
for analyzed samples.

e A quality assurance/quality control (QA/QC) Section (refer to Section 5.3.1 below).
o A detailed written analysis of the data collected, including:

- An evaluation of the groundwater analytical data to determine whether groundwater clean-up
standards have been met.

- An evaluation to determine whether an increase or decrease in COC concentration trends is
observed in site groundwater.

e An updated Site Conceptual Model.
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e Recommendations for the following:
- Additional remedial activities.

- Modifications to the current monitoring program or to the SAP, including sampling program
optimization.

- Evaluation of well status (e.g., extent of fouling; need for redevelopment, repair, or pump
replacement; assessment of flush-mount wells to be converted to above ground casing (or the
reverse); and need for additional wells).

e Updated site map reflecting current site features.

e Updated Well Construction Table (Table 4 from the SAP).

e Groundwater Potentiometric Surface Map.

o Data visualization maps for COCs/COls (e.g., isoconcentration contour maps, 3-dimensional models).

o Summary table of current and historical groundwater level and elevation data for all existing site wells.

e Summary table of current and historical compounds detected at all existing site wells, highlighting any
compounds that exceed clean-up goals.

e Summary table of current and historical field parameter data (i.e., pH, DO, ORP, temperature, Specific
Conductivity, and turbidity) for all existing site wells.

e Graphs of COC/COI concentrations showing historical trends (for those parameters that remain above
AGQS anywhere across the site).

e Copies of all field sampling worksheets/forms/logs and appropriate field logbook pages.
o Alist of equipment used, including make and model (and serial number if available).

e All calibration information including calibration standards used, lots numbers, expiration dates,
calibration checks, calibration results and completed calibration logs.

e A copy of all complete laboratory reports, applicable data validation reports, and the CoCs. The lab
reports shall be individually bookmarked in the last appendix in the report.

5.3.1 Quality Assurance/Quality Control Section of Report

Each technical report shall include general statements summarizing whether or not the quality control
criteria in this SAP and the HWRB Master QAPP were met in the field and in the laboratory, as well as any
deviations from the SAP. The report will include a discussion of any field and lab QA/QC problems and
how they were resolved. GZA will note anything unusual that is anticipated to affect the quality or usability
of the data.

Examples of discussion elements for situations where the QA criteria were not met which would be included
within a technical report:

e How does that affect the usability of the data?

e Can we use the data? If not, why not?

e Was any corrective action needed and what, if any, measures were taken?

e What changes are recommended for the future?
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Examples of possible issues to be included within a technical report:

e Were contaminants found in the equipment blanks?

e Were any samples broken in transport to the lab?

¢ Did the lab report any difficulties, issues?

e Were the sample tags mixed up in the field if the results look abnormal?
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Table 1 Contaminants of Concern, Associated Standards and Lab Criteria
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Troy Mills Landfill Superfund Site Page 1 of 3
Troy, New Hampshire

GROUNDWATER
. Established Site
Laboratory Reporting NHDES Ambient ROD Interim Specific EPA
. Groundwater Quality| Established EPA Interim EPA Health | Concentration .
Test Methods / Analytes CAS # Limits . . 5 2 Regional
(RLs) Standards (AGQS) Health Advisory Advisory Levels Sy
Env-Or 600 (ICLs) Levels (RSLs)
Contaminants of Concern - Alpha Analytical
VOCs by EPA Method 8260C (ug/L)
Vinyl Chloride 75-01-4 1 2 - 2 -
cis-1,2-Dichloroethene 156-59-2 0.5 70 - 70 -
2-Butanone (MEK) 78-93-3 5 4,000 -—- 4,000 -
Tetrahydrofuran (THF) 109-99-9 5 600 - 154 -
Benzene 71-43-2 0.5 5 - 5 -
Trichloroethene 79-01-6 0.5 5 --- 5 ---
Toluene 108-88-3 0.75 1,000 --- - 1000 ---
Tetrachloroethene 127-18-4 0.5 5 --- 5 ---
n-Propyl benzene 103-65-1 0.5 260 - 260 -
1,3,5-Trimethylbenzene 108-67-8 2.5 330 - 330 -
1,2,4-Trimethylbenzene 95-63-6 2.5 330 - 330 -
p-Isopropyl toluene 99-87-6 0.5 260 - 260 -
n-Butyl benzene 104-51-8 0.5 260 - 260 -
Naphthalene 91-20-3 2.5 1002 20
SVOCs by EPA Method 8270D (ug/L)
Naphthalene 91-20-3 2.0 100 --- 20 ---
Pentachlorophenol 87-86-5 10 1 - 1 -
Bis-(2-ethylhexyl)phthalate 117-81-7 3.0 6 - 6 -
Benzo(b)fluoranthene 205-99-2 2.0 0.1 -—- 0.1 -
Benzo(a)pyrene 50-32-8 2.0 0.20 - 0.20 -
Dibenzo(a,h)anthracene 53-70-3 2.0 0.1 -—- 0.1 -
Metals by EPA Method 6020B or 6010 (mg/L)
Arsenic 7440-38-2 0.0005 .005* 0.05
Manganese 7439-96-5 0.001 03° --- ---
Boron °© 7400-42-8 0.03 6 --- - 0.62 ---
Contaminants of Interest - Alpha Analytical
1,4 Dioxane by 8270D SIM with isotope dilution (ug/L) | 123-91-1 0.15 0323 ---
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Table 1 - Contaminants of Concern, Analytes, Associated ICLs, Standards and Lab Criteria

Troy Mills Landfill Superfund Site
Troy, New Hampshire

04.0190987.33
Page 2 of 3

GROUNDWATER
| NHDES Ambient ROD Interim |FtaPlished Site
Laboratory !Reportlng Groundwater Quality| Established EPA Interim EPA Health | Concentration Spemfnc Ehe
Test Methods / Analytes CAS # Limits Standards (AGQS) Health Advisory Advi 5 2 Regional
(RLs) sory e Screening
Env-Or 600 ) Levels (RSLs)
Additional Analytes - Alpha Analytical
PFAS® by Method LC-MS/MS analysis using Isotope Dilution (ng/L) (40 Compounds)
Perfluorobutanoic Acid (PFBA) 375-22-4 2 - - -
Perfluoropentanoic Acid (PFPeA) 2706-90-3 2 - - -
Perfluorobutanesulfonic Acid (PFBS) 375-73-5 2 2,000 - 600
1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS) 757124-72-4 2 - - -
Perfluorohexanoic Acid (PFHxA) 307-24-4 2 - — -
Perfluoropentanesulfonic Acid (PFPeS) 2706-91-4 2 - - -
Perfluoroheptanoic Acid (PFHpA) 375-85-9 2 - — -
Perfluorohexanesulfonic Acid (PFHxS) 355-46-4 2 187 - - 39.4
Perfluorooctanoic Acid (PFOA) 335-67-1 2 127 - 0.004 - 6
1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS) 27619-97-2 2 - - -
Perfluoroheptanesulfonic Acid (PFHpS) 375-92-8 2 - — -
Perfluorononanoic Acid (PFNA) 375-95-1 2 117 - - 5.89
Perfluorooctanesulfonic Acid (PFOS) 1763-23-1 2 15’7 - 0.02 - 4
Perfluorodecanoic Acid (PFDA) 335-76-2 2 - - -
1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS) 39108-34-4 2 - — -
Perfluorononanesulfonic Acid (PFNS) 68259-12-1 2 - - -
-Methyl Perfluorooctanesulfonamidoacetic Acid (NMeFOSAA) 2355-31-9 2 - - -
Perfluoroundecanoic Acid (PFUnA) 2058-94-8 2 - - -
Perfluorodecanesulfonic Acid (PFDS) 335-77-3 2 - — -
Perfluorooctanesulfonamide (FOSA) 754-91-6 2 - - -
N-Ethyl Perfluorooctanesulfonamidoacetic Acid (NEtFOSAA) 2991-50-6 2 - - -
Perfluorododecanoic Acid (PFDoA) 307-55-1 2 - - -
Perfluorotridecanoic Acid (PFTrDA) 72629-94-8 2 - — -
Perfluorotetradecanoic Acid (PFTA) 376-06-7 2 - - -
11,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid (HFPO-DA) 13252-13-6 50 10 - -
4,8-Dioxa-3h-Perfluorononanoic Acid (ADONA) 919005-14-4 2 - - -
Perfluorohexadecanoic Acid (PFHxDA) 67905-19-5 4 - - -
Perfluorooctadecanoic Acid (PFODA) 16517-11-6 4 - - -
Perfluorododecane Sulfonic Acid (PFDoDS) 79780-39-5 2 - — -
1H,1H,2H,2H-Perfluorododecanesulfonic Acid (10:2FTS) 120226-60-0 5 - - -
hlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid (9CI-PF30NS) 756426-58-1 2 - — -
loeicosafluoro-3-Oxaundecane-1-Sulfonic Acid (11CI-PF30UdS) 763051-92-9 2 - - -
N-Methyl Perfluorooctane Sulfonamide (NMeFOSA) 31506-32-8 20 — — -
N-Ethyl Perfluorooctane Sulfonamide (NEtFOSA) 4151-50-2 20 - - -
N-Methyl Perfluorooctanesulfonamido Ethanol (NMeFOSE) 24448-09-7 50 - - -
N-Ethyl Perfluorooctanesulfonamido Ethanol (NEtFOSE) 1691-99-2 50 - - -
Perfluoro-3-Methoxypropanoic Acid (PEFMPA) 377-73-1 2 - - -
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Table 1 - Contaminants of Concern, Analytes, Associated ICLs, Standards and Lab Criteria

Troy Mills Landfill Superfund Site
Troy, New Hampshire

04.0190987.33
Page 3 of 3

GROUNDWATER
Laboratory Reportin NHDES Ambient ROD Interim ES;a:::"s:_': :Ps:e
i . . ifi
.ry' P € | Groundwater Quality| Established EPA Interim EPA Health | Concentration o .
Test Methods / Analytes CAS # Limits . . 5 2 Regional
(RLs) Standards (AGQS) Health Advisory Advisory Levels Sy
Env-Or 600
e ) Levels (RSLs)
Perfluoro-4-Methoxybutanoic Acid (PFMBA) 863090-89-5 2 - - -
Perfluoro(2-Ethoxyethane)Sulfonic Acid (PFEESA) 113507-82-7 2 - -
Nonafluoro-3,6-Dioxaheptanoic Acid (NFDHA) 151772-58-6 2 - -

Table Key:

ug/L = micrograms per liter

mg/L = milligrams per liter

ng/L = nanograms per liter

PFAS = Per- & Polyfluoroalkyl Substances. There are no ROD ICLs for PFAS.

"---"indicates no standard was available for the analyte.

VOCs = Volatile Organic Compounds

SVOCs = Semi-Volatile Organic Compounds

Green Shaded cells indicate those parameters for which the laboratory can't achieve the action limit for an analyte.
The evaluation of the data will be qualitative relative to the historical trends of those particular analytes. In the future,
as the concentrations of the contaminants-of-concern of various media appear to decline closer to the action limits
established, consideration will be given to the need for use of alternative test methods that may be able to achieve
lower detection limits where needed.

Notes:

. Interim Concentration Levels established in the Record of Decision (ROD)

. The AGQS for naphthalene was increased from 20 ug/L to 100 pg/L on September 1, 2018.

. The AGQS for 1,4-dioxane was decreased from 3 pg/L to 0.32 pg/L on September 1, 2018.

. The AGQS for arsenic was decreased from 0.01 pg/L to 0.005 pg/L on July 1, 2021.

. The AGQS for manganese was decreased from 0.84 pg/L to 0.3 pg/L on January 1, 2021.

. Boron will not be analyzed at the present time. Future sampling rounds will consider the analysis of Boron.

. Effective July 23, 2020, NHDES established AGQS for PFOA (12 ng/L), PFOS (15 ng/L), PFNA (11 ng/L), and
PFHxXS (18 ng/L).

NOoO U WN R

8. OnJune 15, 2022, EPA issued new Interim Health Advisories for PFOA (0.004 ng/L) and PFOS (0.02 ng/L). Additionally, EPA issued final
Lifetime Drinking Water Health Advisories for PFBS (2,000 ng/L) and HFPO-DA or "GenX Chemicals" (10 ng/L). For the purposes of this scope of work, values
are compared to the Established Site-specific RSLs with the exception of HFPO-DA, which is compared to the EPA Lifetime Drinking Water Health Advisory.

9. LC-MS/MS analysis using isotope dilutoin following the protocols outlined in the USDoD/DOE QSM Version 5.3 or later, modified for a custom analytical suite.
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Table 1 - Contaminants of Concern, Analytes, Associated ICLs, Standards and Lab Criteria 04.0190987.33
Troy Mills Landfill Superfund Site Page 1 of 2
Troy, New Hampshire

LEACHATE
Laboratory Gr:lr::'nl:il:lr;er Surface Water ROD Interim
Test Methods / Analytes Reporting Limits N Quality Criteria |Leachate Cleanup
Quality Standards
(RLs) f— (Env-Wq 1700) * Levels
Contaminants of Concern - Alpha Analytical
SVOCs by EPA Method 8270D (ug/L)
Bis-(2-ethylhexyl)phthalate 3 6 3 40
Contaminants of Interest - Alpha Analytical
VOCs by EPA Method 8260C (pg/L)
Vinyl Chloride 1 2 —
cis-1,2-Dichloroethene 0.5 100 11,600 2 -
2-Butanone(MEK) 5 4,000 —
Tetrahydrofuran(THF) 5 600 o
benzene 0.5 5 5300 -
Trichloroethene 0.5 5 21,900 -
Toluene 0.75 1,000 —
Tetrachloroethene 0.5 5 890 -
n-Propyl benzene 0.5 260 —
1,3,5-Trimethylbenzene 2.5 330 -
1,2,4-Trimethylbenzene 2.5 330 -
p-Isopropyl toluene 0.5 260 -
n-Butyl benzene 0.5 260 —
Naphthalene 2.5 100° 620
SVOCs by EPA Method 8270D (ug/L)
Naphthalene 2.0 1003 620
Pentachlorophenol 10 1 4.05 -
Benzo(b)fluoranthene 2.0 0.05 —
Benzo(a)pyrene 2.0 0.20 =
Dibenzo(a,h)anthracene 2.0 0.01 —
Metals by EPA Method 6020B (mg/L)
Arsenic 0.0005 0.01 0.15 ---
Manganese 0.001 0.84 —
Hardness 0.54 -
Additional Analytes - Alpha Analytical
PFAS® by Method LC-MS/MS analysis using Isotope Dilution (ng/L) (40 Compounds)
Perfluorobutanoic Acid (PFBA) 2 - -
Perfluoropentanoic Acid (PFPeA) 2 - -
Perfluorobutanesulfonic Acid (PFBS) 2 — -
1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS) 2 - -
Perfluorohexanoic Acid (PFHxA) 2 — -
Perfluoropentanesulfonic Acid (PFPeS) 2 — —
Perfluoroheptanoic Acid (PFHpA) 2 — —
Perfluorohexanesulfonic Acid (PFHXS) 2 184 - -
Perfluorooctanoic Acid (PFOA) 2 12° — —
1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS) 2 - -
Perfluoroheptanesulfonic Acid (PFHpS) 2 — -
Perfluorononanoic Acid (PFNA) 2 114 - —
Perfluorooctanesulfonic Acid (PFOS) 2 15% — —
Perfluorodecanoic Acid (PFDA) 2 - -
1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS) 2 - -
Perfluorononanesulfonic Acid (PFNS) 2 - —
-Methyl Perfluorooctanesulfonamidoacetic Acid (NMeFOSAA) 2 - o
Perfluoroundecanoic Acid (PFUnA) 2 - —
Perfluorodecanesulfonic Acid (PFDS) 2 — —
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Table 1 - Contaminants of Concern, Analytes, Associated ICLs, Standards and Lab Criteria

04.0190987.33

Troy Mills Landfill Superfund Site Page 2 of 2
Troy, New Hampshire
Laboratory Smbient Surface Water ROD Interim
Test Methods / Analytes Reporting Limtis Grl?undwater Quality Criteria | Leachate Cleanup
(RLs) e ':X;g':)dards (Env-Wq 1700) * Levels
Perfluorooctanesulfonamide (FOSA) 2 - —
N-Ethyl Perfluorooctanesulfonamidoacetic Acid (NEtFOSAA) 2 — —
Perfluorododecanoic Acid (PFDoA) 2 - —
Perfluorotridecanoic Acid (PFTrDA) 2 — —
Perfluorotetradecanoic Acid (PFTA) 2 - —
/1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid (HFPO-DA) 50 — -
4,8-Dioxa-3h-Perfluorononanoic Acid (ADONA) 2 - —
Perfluorohexadecanoic Acid (PFHXDA) 4 — -
Perfluorooctadecanoic Acid (PFODA) 4 - —
Perfluorododecane Sulfonic Acid (PFDoDS) 2 — -
1H,1H,2H,2H-Perfluorododecanesulfonic Acid (10:2FTS) 5 - -
hlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid (9CI-PF30NS) 2 — -
oeicosafluoro-3-Oxaundecane-1-Sulfonic Acid (11CI-PF30UdS) 2 - -
N-Methyl Perfluorooctane Sulfonamide (NMeFOSA) 20 — —
N-Ethyl Perfluorooctane Sulfonamide (NEtFOSA) 20 — —
N-Methyl Perfluorooctanesulfonamido Ethanol (NMeFOSE) 50 — —
N-Ethyl Perfluorooctanesulfonamido Ethanol (NEtFOSE) 50 — —
Perfluoro-3-Methoxypropanoic Acid (PFMPA) 2 - -
Perfluoro-4-Methoxybutanoic Acid (PFMBA) 2 - —
Perfluoro(2-Ethoxyethane)Sulfonic Acid (PFEESA) 2 - - -
Nonafluoro-3,6-Dioxaheptanoic Acid (NFDHA) 2 - - -

Table Key:

ug/L = micrograms per liter
mg/L = milligrams per liter
ng/L = nanograms per liter

PFAS = Per- & Polyfluoroalkyl Substances. There are no ROD ICLs for PFAS.

"---"indicates no standard was available for the analyte.
VOCs = Volatile Organic Compounds
SVOCs = Semi-Volatile Organic Compounds

Green shaded cells indicate those parameters for which the laboratory can't achieve the action limit for an analyte.

Notes:

1. Surface Water Quality Criteria are based on the Env-Wq 1700 Water Quality Criteria for Toxic Substances Protection of Aquatic Life
in Freshwaters with chronic criteria. If a chronic criteria standard has not been established, GZA used the Freshwater Acute Criteria.

u b~ wnN

for a custom analytical suite.
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Table 1 - SVOCs - METHOD RLs 2022

. 1,2-Dichloroethene has two isomers (cis- and trans-). The sum of the concentrations of each isomer shall meet the surface water standard.
. The AGQS for naphthalene was increased from 20 ug/L to 100 pg/L on September 1, 2018.
. Effective July 23, 2020, NHDES established AGQS for PFOA (12 ng/L), PFOS (15 ng/L), PFNA (11 ng/L), and PFHxS (18 ng/L).
. LC-MS/MS analysis using isotope dilutoin following the protocols outlined in the USDoD/DOE QSM Version 5.3 or later, modified

GZA GeoEnvironmental, Inc.




Table 1 - Contaminants of Concern, Analytes, Associated ICLs, Standards and Lab Criteria 04.0190987.33
Troy Mills Landfill Superfund Site Page 1 of 2
Troy, New Hampshire

SURFACE WATER *
Laboraton.'y Beportmg Surface Water Quality Criteria
Test Methods / Analytes Limits a
(RLs) (Env-Wq 1700)

Contaminants of Interest - Alpha Analytical

VOCs by EPA Method 8260C (ug/L)

Vinyl Chloride 1 ---
cis-1,2-Dichloroethene 0.5 11,600°
2-Butanone(MEK) 5 -—-
Tetrahydrofuran(THF) 5 ---
benzene 0.5 5300
Trichloroethene 0.5 21,900
Toluene 0.75 ---
Tetrachloroethene 0.5 890
n-Propyl benzene 0.5 ---
1,3,5-Trimethylbenzene 2.5 -
1,2,4-Trimethylbenzene 2.5 -
p-Isopropyl toluene 0.5 ---
n-Butyl benzene 0.5 ---
Naphthalene 2.5 620
SVOCs by EPA Method 8270D (ug/L)
Naphthalene 2.0 620
Pentachlorophenol 10 4.05
Bis-(2-ethylhexyl)phthalate 3.0 3
Benzo(b)fluoranthene 2.0 -—-
Benzo(a)pyrene 2.0 ---
Dibenzo(a,h)anthracene 2.0 -—-
Metals by EPA Method 6020B (mg/L)
Arsenic 0.0005 0.15
Manganese 0.001 ---
Hardness 0.54 -

Additional Analytes - Alpha Analytical

PFAS’ by Method LC-MS/MS analysis using Isotope Dilution (ng/L) (40 Compounds)
Perfluorobutanoic Acid (PFBA) 2 -—-

Perfluoropentanoic Acid (PFPeA)

Perfluorobutanesulfonic Acid (PFBS)
1H,1H,2H,2H-Perfluorohexanesulfonic Acid (4:2FTS)
Perfluorohexanoic Acid (PFHxA)

Perfluoropentanesulfonic Acid (PFPeS)

Perfluoroheptanoic Acid (PFHpA)

Perfluorohexanesulfonic Acid (PFHXS)

Perfluorooctanoic Acid (PFOA)
1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS)
Perfluoroheptanesulfonic Acid (PFHpS)

Perfluorononanoic Acid (PFNA)

Perfluorooctanesulfonic Acid (PFOS)

Perfluorodecanoic Acid (PFDA)
1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS)
Perfluorononanesulfonic Acid (PFNS)

N-Methyl Perfluorooctanesulfonamidoacetic Acid (NMeFOSAA)
Perfluoroundecanoic Acid (PFUnA)

Perfluorodecanesulfonic Acid (PFDS)
Perfluorooctanesulfonamide (FOSA)

N-Ethyl Perfluorooctanesulfonamidoacetic Acid (NEtFOSAA)
Perfluorododecanoic Acid (PFDoA)

NININININININININININININININININININININ
1
i
i
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Table 1 - Contaminants of Concern, Analytes, Associated ICLs, Standards and Lab Criteria 04.0190987.33
Troy Mills Landfill Superfund Site
Troy, New Hampshire

Page 2 of 2

Laboratory Reporting

Surface Water Quality Criteria

Test Methods / Analytes Limits 2
(RLs) (Env-Wq 1700)

Perfluorotridecanoic Acid (PFTrDA) 2 -—-
Perfluorotetradecanoic Acid (PFTA) 2 -—-
-[1,1,2,2,3,3,3-Heptafluoropropoxy]-Propanoic Acid (HFPO-DA) 50 -
4,8-Dioxa-3h-Perfluorononanoic Acid (ADONA) 2 -—-
Perfluorohexadecanoic Acid (PFHxDA) 4 -—-
Perfluorooctadecanoic Acid (PFODA) 4 -—-
Perfluorododecane Sulfonic Acid (PFDoDS) 2 ---
1H,1H,2H,2H-Perfluorododecanesulfonic Acid (10:2FTS) 5 -
Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid (9CI-PF30NS) 2 ---
roeicosafluoro-3-Oxaundecane-1-Sulfonic Acid (11CI-PF30UdS) 2 ---
N-Methyl Perfluorooctane Sulfonamide (NMeFOSA) 20 ---
N-Ethyl Perfluorooctane Sulfonamide (NEtFOSA) 20 ---
N-Methyl Perfluorooctanesulfonamido Ethanol (NMeFOSE) 50 ---
N-Ethyl Perfluorooctanesulfonamido Ethanol (NEtFOSE) 50 ---
Perfluoro-3-Methoxypropanoic Acid (PFMPA) 2 ---
Perfluoro-4-Methoxybutanoic Acid (PFMBA) 2 ---
Perfluoro(2-Ethoxyethane)Sulfonic Acid (PFEESA) 2 -—-
Nonafluoro-3,6-Dioxaheptanoic Acid (NFDHA) 2 ---

Table Key:

pg/L = micrograms per liter
mg/L = milligrams per liter
ng/L = nanograms per liter

PFAS = Per- & Polyfluoroalkyl Substances. There are no ROD ICLs for PFAS.

"---"indicates no standard was available for the analyte.
VOCs = Volatile Organic Compounds
SVOCs = Semi-Volatile Organic Compounds

Green shaded cells indicate those parameters for which the laboratory can't achieve the action limit for an analyte.

Notes:

1. There are no ROD Interim Cleanup Goals established for surface water.
2. Surface Water Quality Criteria are based on the Env-Wq 1700 Water Quality Criteria for Toxic Substances Protection of
Aquatic Life in Freshwaters with chronic criteria. If a chronic criteria standard has not been established, GZA used the

Freshwater Acute Criteria.

3. 1,2-Dichloroethene has two isomers (cis- and trans-). The sum of the concentrations of each isomer shall meet the surface

water standard.

4. LC-MS/MS analysis using isotope dilutoin following the protocols outlined in the USDoD/DOE QSM Version 5.3 or later,

modified for a custom analytical suite.
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Sampling and Analysis Plan
Troy Mills Landfill Superfund Site, Troy, New Hampshire October 2022

Table 2 Monitoring Locations and Analytical Parameters



Table 2 - Sample Locations and Analytical Parameters

Troy Mills Landfill Superfund Site

Troy, New Hampshire

SAMPLE LOCATION

QC Samples

WELL TYPE SAMPLE METHOD 23 SAMPLING RATIONALE
AND DESIGNATION (Table5)* PARAMETERS
GROUNDWATER (39 [47] Locations Total)
TRY_M-1 Overburden QED T1300 Bladder Monitoring contaminants migrating from the Lower Drum Area
DUP 1,4- i .
TRY_M-7 . ), Overburden Pump Near northwestern compliance boundary
Dioxane only
TRY_M-7D Bedrock Near northwestern compliance boundary.
5 DUP SVOCs . . . . . . N
TRY_MW-A28 onl Overburden Drilled in the location of soil boring TRY_SO-A28-8.1 in LNAPL Investigation
Y Peristaltic
DUP VOCS, 1,44
TRY_MW-C6S dioxane, Mn, | Overburden Downgradient of former drum removal area, was used to monitor LNAPL
PFAS only thickness.
TRY_MW-C6D Overburden QED T1250 Bladd
TRY_MW-101S > Overburden b adder Comprehensive In former drum disposal area. Monitor groundwater quality changes and natural
um .
TRY_MW-101D > Overburden P Water attenuation.
TRY_MW-102 Overburden QED SamplePro Level Round * Side gradient of former drum disposal area.
TRY_MW-104S Overburden . . -
QED T1250 Bladder Downgradient of former drum disposal area and within wetland.
TRY_MW-104D Overburden Pump
TRY_MW-105S Overburden Well Depth: . -
Groundwater Management Zone sentinel monitoring wells
TRY_MW-105D Bedrock QED SamplePro TRY_M-1 (when bladder
TRY_MW-201SX ° Overburden QED T1250 Bladder pump is next removed), Downgradient of former drum removal area
M Pump TRY_MW-702SX, TRY_MW- g ’
TRY_MW-202P Overburden QED SamplePro 601B, TRY_MW-900 series |[Monitoring contaminants migrating from the Lower Drum Area
5 Former drum disposal area. Monitor groundwater quality changes and natural
L Overburd
TRY_MW-204 VETDUTEEN | QED T1250 Bladder attenuation.
v BT 2 Overburden Pump Solid waste area, and area of groundwater impact adjacent to former drum
- ; Field Measurements: |disposal area. Monitor groundwater quality changes and natural attenuation.
TRY_ MW-301X Overburden Solid waste area, e.md near/side gradient of drum dnlsposal area. Monitor
QED SamplePro . groundwater quality changes and natural attenuation.
Water Levels, Dissolved
TRY_MW-501X Overburden . L
Oxygen, Temperature, Downgradient of former drum removal area, and within area of groundwater
QED T1250 Bladder ) . . . .
TRY MW-501D Overburden o Oxygen Reduction impact. Monitor groundwater quality and natural attenuation.
_ ump . .
TRY_MW-508X Overburden QED SamplePro Potential, Specific Background monitoring well.
TRY_MW-601S Overburden | QED T1250 Bladder | Conductance, pH, and
TRY_MW-601D Overburden Pump Turbidity Former drum disposal area. Monitor groundwater quality changes and natural
TRY_MW-601B Bedrock Peristaltic attenuation.
TRY_MW-602B Bedrock QED T1250 Bladder
TRY_MW-701 Bedrock Pump Laboratory Analyses: |[Near eastern compliance boundary and bedrock background.
TRY_MW-702SX Overburden VOCs (8260C) ) o
Groundwater Management Zone sentinel monitoring wells
TRY_MW-702D Bedrock SVOCs (8270D)
QED SamplePro
TRY_MW-801 Overburden Mn (6020B)
TRY_MW-802 Overburden 1,4-Dioxane (8270D SIM)
TRY_MW-803 ° Overburden PFAS (537)
QED T1250 Bladd Investigation around TRY_MW-205 due to the observed high level of methane,
DUP VOCs, adaer trimethylbenzenes, and bis(2-ethylhexyl phthalate).
TRY_MW-804 ° SVOCs, Mn, | Overburden Pump
PFAS only
TRY_MW-805 Overburden QED SamplePro
TRY_MW-901S Overburden
TRY_MW-901B Bedrock
TRY_MW-902S Overburden Newly installed monitoring wells to further evaluate the distribution of PFAS at
TRY_MW-902B Bedrock the site.
TRY_MW-903S Overburden Peristaltic
TRY_MW-903B Bedrock Peristaltic
LEACHATE
TRY_SW-LEACHATE DUP for All
= VOCs, SVOCs, Mn, &
TRY_SW-LEACH-A No Sample N/A Glass Jar S,Hardn:ss i See the Sampling and Analysis Plan for rationale
TRY_SW-LEACH-B
SURFACE WATER
TRY_SW-1
TRY_SW-3 DUP for All
TRY_SW-4 N/A Glass Jar VOCs, SVOCs, Mn, Hardness See the Sampling and Analysis Plan for rationale
TRY_SW-100
TRY_SW-SDP PFAS only (as needed)
SEDIMENT (sediment samples will not be collected during 2022) ©
TRY_SED-3 DUP for All N/A No Sample VOCs/% solid, SVOCs, Mn, As, See the Sampling and Analysis Plan for rationale
= P TOC & Grain Size ping v
WETLAND SOILS (wetland soil samples will not be collected during 2022) 6
TRY_WES-01
TRY_WES-02 N/A No Sample SVOCs, Mn, As, & TOC See the Sampling and Analysis Plan for rationale
TRY_WES-03 DUP for All
TRY_WES-04

EQUIPMENT BLANKS (Refer to Table 5 fo

r QC samples)

QED SamplePro Bladder Pump (collected after use/decon in TRY_MW-805)

VOCs, Mn, 1,4-dioxane, PFAS

Decontamination does not include Hexane & 2-propanol

Water Level Probe (collected after use/decon in TRY_MW-804)

SVOCs & PFAS

Decontamination includes Hexane & 2-propanol

Table key:
QC = Quality Control

VOCs = Volatile Organic Compounds

SVOCs = Semi-volatile Organic Compounds

Mn = Manganese
As = Arsenic

PFAS = Per-and Polyfluoroalkyl Substances

Specific Notes:

1. Refer to Table 5 for specific QC (quality control) sampling requirements and analysis (equipment blanks, etc.).
2. Refer to Table 3 for specific information on trip blanks, containers, preservatives and hold times.
3. Manganese is the only metal over the AGQS; Arsenic is a contaminant of concern.
Arsenic will be sampled in groundwater every five years in the sampling round before the Five Year Review.
We are no longer sampling for the following metals: Ag, Ba, Cd, Cr, Fe, Pb, Se and Mercury.
Dissolved Metals will be collected based on turbidity measurements exceeding 25 Nephelometric Units (NTUs) at sample collection.

Sl O B~

development and elevation survey activities are completed.

A comprehensive water level round will be conducted prior to the beginning of sampling.
These wells require decontamination of equipment using hexane and 2-propanol due to high levels of DEHP. All other wells may be decontaminated with a soap and water wash only.
EPA performed a wetland soil toxicity analysis during 2016 and concluded that further wetland soil sampling was unnecessary at this time.

Well information is based on observations during installation activities conducted in Septmeber and October 2022. Information will be added and/or updated once well
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Sampling and Analysis Plan
Troy Mills Landfill Superfund Site, Troy, New Hampshire October 2022

Table 3 Maedia, Analysis, Test Methods, Containers, Sample Volume,
Preservation and Hold Times



TABLE 3 - Media, Analysis, Test Methods, Containers/Sample Volume, Preservation, and Hold Time
Troy Mills Landfill Superfund Site

Troy, New Hampshire

04.0190987.33

Number of Samples Containers Preservation i i
Parameters . P 0n Analytical Method . i g Mammu'm Holding
Including Field QC ™ (Type and Size) Requirements Time
Alpha Analytical
Groundwater Samples
39 field samples, 2 duplicates, 1 . HCL
VOCs ’ ’ NHDES VOC Full List (8260C - 40- ! 14 days
equipment blank; trip blanks ( ) 3-40-mL VOA 4°C+/-2°C ¥
4 39 field samples; 2 duplicates; 1 . N
SVOCs ) 8270D 2 - 250-mL Amber 4°C +/-2°C 7 days to extract
equipment blank
39 field samples, 2 duplicates; 1 .
Total Mn .p P 6020B 1- 500 ml plastic HNO; 6 months
equipment blank
39 field samples, 2 duplicates, 1
1,4-Dioxane .p ! P 8270D SIM 2 - 250-mL Amber 4°C +/-2°C 7 days
equipment blank
LC-MS/MS analysis using isotope
PFAS 39 field samples, 2 du'plicates, 2 diIu'tion following the protocols 2-250 mL ) 4°C+/2°C 14 days
equipment blanks, 3 field blanks |outlined in the USDoD/DOE QSM polypropylene
Version 5.3 or later
Leachate Samples
2 field samples, 1 duplicate, trip HCL
VOCs blanks NHDES VOC Full List (8260C) 3-40-mLVOA"® 4°C+/-2°C 14 days
SVoCs * 2 field samples, 1 duplicate 8270D 2 - 250-mL Amber 4°C+/-2°C 7 days to extract
Total Mn & Hardness 2 field samples, 1 duplicate 60208 1- 500 ml plastic HNO; 6 months
LC-MS/MS analysis using isotope
. . dilution following the protocols 2-250 mL . .
PFAS 2 field samples, 1 duplicate ) . 1 4°C +/-2°C 14 days
outlined in the USDoD/DOE QSM polypropylene
Version 5.3 or later
Surface Water Samples
4 field samples, 1 duplicate, trip . 1 HCL
VOCs blanks NHDES VOC Full List (8260C) 3-40-mLVOA 4°C+/-2°C 14 days
svocs * 4 field samples; 1 duplicate 8270D 2 - 250-mL Amber 4°C +/-2°C 7 days to extract
Total Mn & Hardness 4 field samples; 1 duplicate 60208 1- 500 ml plastic HNO; 6 months
LC-MS/MS analysis using isotope
dilution following th tocol 2-250mL
PFAS 5 field samples, 1 duplicate : u ‘on X ©ollowIng the protocols 1 4°C +/-2°C 14 days
outlined in the USDoD/DOE QSM polypropylene
Version 5.3 or later
Table Key:

QC = Quality Control

VOCs = Volatile Organic Compounds
SVOCs = Semi-volatile Organic Compounds

Mn = Manganese
As = Arsenic

PFAS = Per-and Polyfluoroalkyl Substances
NHDES = New Hampshire Department of Environmental Services
EPA = Environmental Protection Agency

mL = milliliter

VOA = Volatile Organic Analyte
HCL = Hydrochloric Acid

HNO; = Nitric Acid

°C = Degrees Centigrade

Notes:

1. Trip blanks will be included with each cooler containing VOC samples. Trip blanks will include HCL-preserved blanks for aqueous VOC samples

(2 VOA vials). There will be one temperature blank per cooler.

2. Refer specifically to Table 5 for equipment blank details as well as other QC sampling requirements.

w

. Note that the pH requirements for samples preserved via an acid are less than 2 units.

4. "SVOCs" consist of semi-volatile organic compounds analyzed by EPA Method 8270D, including acid/base/neutral extractables.
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Sampling and Analysis Plan
Troy Mills Landfill Superfund Site, Troy, New Hampshire October 2022

Table 4 Waell Construction Information



TABLE 4

WELL CONSTRUCTION INFORMATION
Troy Mills Landfill Superfund Site
Troy, New Hampshire

04.0190987.33
Page 1 of 2

i L Distance Between Pum
L Reported Depth | Measured Depth Screen H'elght of . Historical Low Water | Recommended Depth of | Pump Intake Distance g
Monitoring Screened a a Screen Reference Stickup of Bladder Length in feet (L) / ' 2 Intake and Bottom of
Well Type . to Well Bottom to Well Bottom Interval ) ) ) e Sampling Level Bladder Pump Intake from Top of Screen 3
Well X X Geologic Length Measuring Measuring Bladder Pump Model Diameter in inches (D) / & Well
X X (2-in, 1.5-in etc.) X (ft, referenced to | (ft, referenced to | (ft, referenced to X X . Method (ft, referenced to (ft, referenced to (ft, referenced to
Designation Unit . ) . ) ) . (ft) Point Point Capacity in mL (C) . ) . . ) . (ft, referenced to
measuring point) | measuring point) [ measuring point) measuring point) measuring point) measuring point) . -
(ft) measuring point)
TRY_M-1 11/2-in PVC Overburden 67.3° dedicated equip. 8.3-67.3° 59 PVC 0.64 QED T1300 3.8-ft L, 1-in D, 220-mL C Low Flow 8.76 55.0 46.7 12.3
TRY_M-7 11/2-in PVC Overburden 17.3 dedicated equip. 7.8-17.3 9.5 PVC 1.61 QED T1300 3.8-ft L, 1-in D, 220-mL C LF/Mod 8.76 15.8 8.0 1.5
TRY_M-7D 11/2-in PVC Bedrock 81.4 81.4 50.8-80.8 30 PVC 1.49 N/A N/A’ Mod/IR 5.58 74.07 2327 6.87
TRY_MW-A28 11/2-in PVC Overburden 13.0 13.2 8.03 5 PVC 3.03 N/A’ N/A’ LF/Mod*? 9.28 11.17 317 1.97
TRY_MW-C6S 2-in PVC Overburden 15.2 15.2 5.2-15.2 10 PVC 1.79 N/A’ N/A7 LF/Mod 6.67 11.07 587 42’7
TRY_MW-C6D 2-in PVC Overburden 38.0 dedicated equip. 28.0-38.0 10 PVC 2.50 QED T1250 1.2-ft L, 1.5-in D, 100-mL C Low Flow 7.18 33.0 5.0 5.0
TRY_MW-101S 2-in PVC Overburden 294 dedicated equip. 19.4-29.4 10 PVC 1.71 QED T1250 1.2-ft L, 1.5-in D, 100-mL C LF/Mod 21.30 24.4 5.0 5.0
TRY_MW-101D 2-in PVC Overburden 67.1 dedicated equip. 57.1-67.1 10 PVC 2.50 QED T1250 1.2-ft L, 1.5-in D, 100-mL C Mod/IR 18.86 62.1 5.0 5.0
Predominantl
TRY_MW-102 2-in PVC :;v;rt:rr]z(re]ny 36.2° 36.0 21.2-36.2° 15 Casing 2.89 QED Sample Pro 1.2-ftL, 1.75in D, 100-mL C Low Flow 25.31 34.0 13.0 2.2
TRY_MW-104S 2-in PVC Overburden 17.7° dedicated equip. 5-17° 12 PVC 2.17 QED T1250 1.2-ft L, 1.5-in D, 100-mL C Low Flow 4.39 15.5 10.5 1.5
TRY_MW-104D 2-in PVC Overburden 52.1° dedicated equip. 37.1-52.1° 15 PVC 2.48 QED T1250 1.2-ft L, 1.5-in D, 100-mL C Low Flow 4.24 48.0 10.9 4.1
TRY_MW-105S 2-in PVC Overburden 211 dedicated equip. 6.5-19.5° 13 PVvC - QED T1250 1.2-ftL, 1.75in D, 100-mL C LF/Mod 11.58 17.5 11.0 3.6
TRY_MW-105D 2-in PVC Bedrock 87.9 87.9 48.5-88.2° 39.7 PVC 1.89 QED Sample Pro 1.2-ftL, 1.75in D, 100-mL C Mod/IR 12.65 68.0 19.5 20.2
TRY_MW-201SX 2-in PVC Overburden 17.2 dedicated equip. 7.2-17.2 10 PVC 1.69 QED T1250 1.2-ft L, 1.5-in D, 100-mL C Low Flow 7.54 12.2 5.0 5.0
TRY_MW-202P 4-in PVC Overburden 61.6 61.4 4.9-59.9° 55 PVC 1.96 QED Sample Pro 1.2-ftL, 1.75in D, 100-mL C Low Flow*? 9.97 52.5 47.6 7.4
TRY_MW-204 2-in PVC Overburden 32.8 dedicated equip. 22.8-32.8 10 PVC 2.6 QED T1250 1.2-ft L, 1.5-in D, 100-mL C Low Flow 21.52 313 8.5 1.5
TRY_MW-205 2-in PVC Overburden 39.1 dedicated equip. 29.1-39.1 10 PVC 2.07 QED T1250 1.2-ft L, 1.5-in D, 100-mL C LF/Mod 33.42 37.6 8.5 1.5
TRY_MW-301X 2-in PVC Overburden 525 52.7 42.5-52.5 10 PVC 2.42 QED Sample Pro 1.2-ftL, 1.75in D, 100-mL C Low Flow 35.55 47.5 5.0 5.0
TRY_MW-501X 2-in PVC Overburden 14.0 13.8 4.0-14.0 10 PVC 2.02 QED Sample Pro 1.2-ftL, 1.75in D, 100-mL C LF/Mod 6.39 10.2 6.2 3.8
TRY_MW-501D 2-in PVC Overburden 31.9 dedicated equip. 21.9-31.9 10 PVC 2.17 QED T1250 1.2-ft L, 1.5-in D, 100-mL C Low Flow *° 6.22 26.9 5.0 5.0
TRY_MW-508X 2-in PVC Overburden 9.7 9.95 4.7-9.7 5 PVC 2.9 QED Sample Pro 1.2-ftL, 1.75in D, 100-mL C LF/Mod 6.45 8.1 3.4 1.6
TRY_MW-601S 2-in PVC Overburden 29.3 dedicated equip. 14.3-29.3 15 PVC 2.69 QED T1250 1.2-ft L, 1.5-in D, 100-mL C LF/Mod 21.80 27.8 13.5 1.5
TRY_MW-601D 2-in PVC Overburden 62.1 dedicated equip. 52.1-62.1 10 PVC 2.23 QED T1250 1.2-ft L, 1.5-in D, 100-mL C Low Flow &% 23.10 57.1 5.0 5.0
TRY_MW-601B" 2-in PVC Bedrock 83.0 72.5-82.5 10 PVC 3.21 N/A’ N/A’ Low Flow 26.08 77.5 5.0 5.0
TRY_MW-602B 2-in PVC Bedrock 47.5 dedicated equip. 37.5-47.5 10 PVC 2.12 QED T1250 1.2-ft L, 1.5-in D, 100-mL C Low Flow 21.76 42.5 5.0 5.0
TRY_MW-701 2-in PVC Bedrock 78.3 dedicated equip. 18.3-78.3 60 PVC 3.18 QED T1250 1.2-ft L, 1.5-in D, 100-mL C Low Flow 10.70 48.3 30.0 30.0
TRY_MW-702SX 2-in PVC Overburden 15.4° 14.5 5.4-15.4° 10 PVC 3.9 QED Sample Pro 1.2-ftL, 1.75in D, 100-mL C LF/Mod o 7.95 11.7 6.3 3.7
TRY_MW-702D 2-in PVC Bedrock 46.4°° 46.7 19.4-46.4°° 27 PVC 2.44 QED Sample Pro 1.2-ftL, 1.75in D, 100-mL C Low Flow 6.55 33.0 13.6 13.4
TRY_MW-801 2-in PVC Overburden 46.4 46.7 36.4-46.4 10 PVC 2.25 QED Sample Pro 1.2-ftL, 1.75in D, 100-mL C Low Flow 33.46 41.4 5.0 5.0
TRY_MW-802 2-in PVC Overburden 35.6 35.9 25.6-35.6 10 PVC 2.1 QED Sample Pro 1.2-ftL, 1.75in D, 100-mL C LF/Mod 29.18 324 6.8 3.2
TRY_MW-803 2-in PVC Overburden 32.3 dedicated equip. 22.3-32.3 10 PVC 2.15 QED T1250 1.2-ft L, 1.5-in D, 100-mL C LF/Mod 29.12 30.7 8.4 1.6
TRY_MW-804 2-in PVC Overburden 36.0 dedicated equip. 26.0-36.0 10 PVC 2.32 QED T1250 1.2-ft L, 1.5-in D, 100-mL C LF/Mod12 31.71 33.9 7.9 2.1
TRY_MW-805 2-in PVC Overburden 42.4 42.6 32.4-42.4 10 PVC 2.37 QED Sample Pro 1.2-ftL, 1.75in D, 100-mL C Low Flow 31.41 37.4 5.0 5.0
TRY_MW-9015" 2-in PVC Overburden pPVC Low Flow
TRY_MW-9018" 2-in PVC Bedrock PVC Low Flow
TRY_MW-9025" 2-in PVC Overburden pPVC Low Flow
TRY_MW-9028" 2-in PVC Bedrock PVC Low Flow
TRY_MW-903s™ 2-in PVC Overburden 12.0 6.0-11.0 5 PVC 2.75 N/A’ N/A’ Low Flow 7.27 8.5 2.5 2.5
TRY_MW-903B" 2-in PVC Bedrock 71.0 60.0-70.0 10 PVC 2.13 N/A N/A Low Flow 7.70 65.0 5.0 5.0
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TABLE 4
WELL CONSTRUCTION INFORMATION
Troy Mills Landfill Superfund Site
Troy, New Hampshire

TABLE KEY:

in =Inch

ft = Feet

PVC = Polyvinyl chloride

LNAPL = Light Non-aqueous Phase Liquid

L=

Length

D = Diameter
C = Capacity
mL = milliliters

-""= No data available

N / A = Not applicable

LF/Mod = Low Flow or Modified Sampling Procedure depending upon water level (i.e., the screen is bisected by water table)
Mod/IR = Modified sampling method used due to historical insufficient recharge

Wells that require collecting additional information during future sampling event

SPECIFIC NOTES:

1.
2.

8.
9.

Reported Depth to Well Bottom depths are field measured unless otherwise noted.
Wells labeled "Mod/IR" had two or more consecutive sampling years during which stabilized drawdown could not be achieved. The wells are now sampled using the Modified Sampling Method described in SOP B-5
Groundwater Well Sampling - Low Flow using a Peristaltic Pump and SOP B-6 Groundwater Well Sampling - Low Flow using a Bladder Pump.

. Historical low water levels are compiled from water level measurements taken from 2006 to the present. This data is checked yearly and updated as necessary. Refer to Table 3 - Groundwater Level Measurements

and Elevation Data for historical groundwater levels and elevations. The historical low water level for well TRY_MW-C6S was taken from the 11/19/12 measurement included on Table 4 - Summary of LNAPL Well
Observations of the June 2013 Monitoring Report.

. The distance between pump intake and bottom of the well is calculated using the Depth to Well Bottom information.

. Downhole information was not verified during the October 8, 2008 camera survey.
. GZA notes that there appears to be a minor discrepancy between the historical information regarding the bottom of screen/well and that which was measured during 2014 by GZA in wells TRY_MW-702SX (14.9 feet)

and TRY_MW-702D (46.7 feet).

. Wells TRY_MW-A28 and TRY_M-7D have a 1.5-inch diameter, which is too small to accommodate a SamplePro Bladder pump; therefore, a peristaltic pump and dedicated poly tubing is used to sample these wells.

The last three columns of the table (Recommended Depth of Bladder Pump Intake, etc.) refer to the intake depth of the poly tubing used for sampling. Well TRY_MW-C6S is also be sampled with a peristaltic pump
due to bis(2-ethylhexyl)phthalate contamination concerns.

The water level and field parameters in TRY_MW-601D often stabilize at or near the two hour time limit.

For TRY_MW-702SX, the use of low flow or modified methodology for purging the well will depend on the water level in the screen and the turbidity of the water during purging.

10. The water level in these wells did not stabilize prior to the two hour time limit during the spring 2020 sampling event.

11. Well information is based on observations during installation activities conducted in Septmeber and October 2022. Information will be added and/or updated once well development and elevation survey activities are completed.

12. For TRY_MW-202P, TRY_MW-804, and TRY_MW-A28 attempt full low flow
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Sampling and Analysis Plan
Troy Mills Landfill Superfund Site, Troy, New Hampshire October 2022

Table 5 Summary of Quality Assurance Samples to be Collected



Table 5 - Summary of Quality Assurance Samples to be Collected 04.0190987.33
Troy Mills Landfill Superfund Site
Troy, New Hampshire

Troy Mills Landfill Designated NOTE to be used on
v Associated Sampling Equipment Sample ID g

1,23
Superfund Site Chain-of-Custody Analyses

GROUNDWATER EQUIPMENT BLANK SAMPLES

(collected after sampling MW-805/after

K QED Sample Pro Bladder Pump EQUIP BLANK “QED Sample Pro/805” VOCs, Mn, 1,4-Dioxane, PFAS
regular less stringent decon)
llected aft ling MW-804/and
(collected after sampling /and |\ ater Level EQUIP BLANK “Water Level/804” SVOCs, PFAS
more stringent Hexane decon)
DUPLICATE SAMPLES
X R TRY_MW-A28 DUP N/A SVOCs
Peristaltic Pump
TRY_MW-C6S DUP N/A VOCs, 1,4-Dioxane, Mn, PFAS
Groundwater
TRY_M-7 DUP N/A 1,4-Dioxane
Bladder Pump
TRY_MW-804 DUP N/A VOCs, SVOCs, Mn & PFAS
Leachate Clean Glass Jar TRY_SW-LEACHATE DUP N/A VOCs, SVOCs, Mn, Hardness, & PFAS
Surface Water Clean Glass Jar TRY_SW-3 DUP N/A VOCs, SVOCs, Mn, Hardness, & PFAS
TRIP BLANK SAMPLES
Preservatives
1 per cooler with VOCs samples 1 trip blank per chain-of-custody
(4°C+/-2°C) TRIP BLANK
- per cooler per analyte
VOCs (2 VOA Vials) HCL VOCs
FIELD BLANK SAMPLES
. Preservatives FIELD BLANK - "SAMPLER'S
1 per person collecting PFAS samples . . .
(4°C +/-2°C) LAST NAME" (e.g., FIELD N/A PFAS
(1 250-mL polypropylene bottle) BLANK - PERKINS)

TEMPERATURE BLANKS

Check off box on COC that a
N/A TEMP BLANK temperature blank has been Temperature
included in the cooler

Temperature Blank
(1 per cooler)

Table key: Notes:

VOCs = Volatile Organic Compounds 1. Refer to Table 3 in the SAP for specific test methods for each analysis.

SVOCs = Semi-volatile Organic Compounds 2. Refer to Table 2 in the SAP for a summary of individual parameters being sampled for at
Mn = Manganese each well location.

As = Arsenic (not included in the 2022 sampling event) 3. Itis not necessary to collect equipment blanks on bailers (if they are used) because

PFAS = Per-and Polyfluoroalkyl Substances separate bailers will be used at each location. It is not necessary to collect an equipment
DUP = Duplicate sample blank on new bladder pumps as previous equipment blanks on new bladder pumps have
VOA = Volatile Organic Analyte contained no contamination. In addition, other equipment blanks confirm the adequacy
HCL = Hydrochloric Acid of the decontamination procedures.

HNOj; = Nitric Acid
°C = Degrees Centigrade
mL = milliliter
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Appendix A — Project Organization and Responsibilities



APPENDIX A
Project Organization and Responsibilities
Troy Mills Landfill Superfund Site, Troy, New Hampshire
NHDES 198405082

NHDES Project Manager and QA
Coordinator
Michael Summerlin
603-271-3649

EPA Region | Remedial Project Manager
Gerardo Millan-Ramos
617-918-1377

GZA Contract Principal-in-Charge
Steven R. Lamb
603-232-8741

GZA Project Manager
Megan E. Murphy
603-232-8731
Cell phone: 603-325-7296

GZA QA Officer
Katherine McDonald
207-358-5121
Cell phone; 207-229-7562

GZA Health and Safety Manager
Richard Ecord
781-278-3809

GZA Technical Field Staff

Megan Murphy; Field Team Leader
Laboratory Services 0: 603-232-8760 / c: 603-213-1138

Erik Dyrness; Field Team Leader
Alpha Analytical 0: 603-232-8724 / c: 603-213-4544

Scott Enright 508-439-5176 Matt Bergen; Field Team Leader
o 0: 603-232-8760 / c: 603-213-1138
Data Validation

GZA Elizabeth Fulton; Sampler
0: 603-232-8726 / c: 603-213-0713

Kaitlin Marsh; Alternate Sampler
0: 603-232-8763 / c: 603-380-5017
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SOP B-1
In-Situ Equipment Set Up and Use



August 2022 In-Situ Multimeter Equipment Set Up & Use
Page 1 0of 9 Standard Operating Procedure SOP #B-1

IN-SITU MULTIMETER EQUIPMENT SET UP AND USE

SCOPE AND APPLICATION

This Standard Operating Procedure (SOP) provides step-by-step instructions on how to set up the In-Situ
multiparameter meter (i.e., smarTROLL® or Aqua TROLL®) prior to use in the field and a brief overview of
using one of these devices with the low flow sampling SOP in the site-specific Sampling and Analysis Plan
(SAP) at the at the Troy Mill Landfill Superfund Site in Troy, New Hampshire.

The In-Situ® multiparameter meters combine water quality sensors with the mobility of an Android or
iOS mobile device (i.e., a rugged tablet). These devices meet the New Hampshire Department of
Environmental Services (NHDES) Hazardous Waste Remediation Bureau (HWRB) requirements for field
instrumentation and reduce the amount of data needed to be recorded on handwritten worksheets.
The HWRB requires that field personnel use a rugged field electronic tablet with these multiparameter
meters to view all data simultaneously and clearly while calibrating and recording data in the field. Itis
not acceptable to use a smartphone, iPod, or equivalent due to screen-size limitations. In-Situ now
offers its VuSitu mobile app for both Android and iOS devices.

Once the setup has been done, very little maintenance or updating should be required between
sampling rounds. Because of the impermanent nature of technology and the regular software updates
provided by InSitu, this document should be considered a living document that may require updates
between sampling rounds. If any questions arise in the field that cannot be answered by local support
staff, it is advisable to contact In-Situ tech support.

A