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Groundwater Monitoring Report Cover Sheet

Site Name: Coakley Landfill
Town: North Hampton
Permit #: GWP-198712001-N-002
Type of Submittal (Check all that apply)
X] Periodic Summary Report (year): 2017 Annual Report

[ ] Data Submittal (month and year per Condition #7 of Permit):

Check each box where the answer to any of the following questions is “YES”

Sampling Results

[ ] During the most recent monitoring event, were any new compounds detected at any
sampling point?
Well/Compound:

X] Are there any detections of contamination in drinking water that is untreated prior
to use?
Well/Compound: R-3/339BHR/178ALR (1,4-dioxane) and 339BHR/346BHR/4ROD
(manganese) — concentrations are below Ambient Groundwater Quality
Standards and consistent with historical results.
X Do compounds detected exceed AGQS? 5BFL (manganese) — concentration
above Ambient Groundwater Quality Standard of 0.84 mg/L (2.3 mg/L, September

2017)
[ ] Was free product detected for the first time in any monitoring point?

[ ] Surface Water (visible sheen)
[ ] Groundwater (1/8” or greater thickness)
Location/Thickness:

Contaminant Trends

[ ] Do sampling results show an increasing concentration trend in any source area
monitoring well?
Well/Compound:

[ ] Do sampling results indicate an AGQS violation in any of the GMZ boundary wells?
Well/Compound: FPC-6A - PFOA (Spring and Fall), PFOA/PFOS (Spring and Fall),
Manganese (Spring and Fall), and 1,4-dioxane (Spring and Fall); FPC-6B - PFOA (Spring and
Fall), PFOA/PFOS (Spring and Fall), and 1,4-dioxane (Spring and Fall); FPC-9A - PFOA
(Spring and Fall), PFOA/PFOS (Spring and Fall), Arsenic (Spring and Fall), and 1,4-dioxane
(Spring and Fall); FPC-11A — arsenic (Spring); FPC-3C — arsenic (Spring and Fall 2017); AE-
1A — arsenic (Spring and Fall).

Recommendations

[] Does the report include any recommendations requiring DES action? (Do not check
this box if the only recommendation is to continue with existing permit conditions.)



This form is to be completed for groundwater monitoring data submittals and periodic summary
reports submitted to the New Hampshire Department of Environmental Services Waste
Management Division.
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CE S Engineers ¢« Environmental Scientists « Surveyors

January 29, 2018

Groundwater Management Permits Coordinator

New Hampshire Department of Environmental Services
29 Hazen Drive

Concord, NH 03302-0095

Re: DRAFT 2017 Annual Summary Report
Coakley Landfill — Breakfast Hill Road, North Hampton, New Hampshire

On behalf of the Coakley Landfill Group (CLG), CES, Inc. (CES) is hereby submitting the DRAFT
2017 Annual Summary Report describing long-term environmental monitoring activities
completed at the closed Coakley Landfill (the Site) in 2017. [Note that at the request of the US
EPA and/or NHDES, the following changes were made to the monitoring program for 2017:

Two rounds of monitoring for groundwater, surface water, sediment, and the L-1 seep
were completed in 2017 with the first round of sampling being completed in April/May 2017
(Spring) and the second round being completed in September 2017 (Fall).

Two rounds of residential sampling were completed in 2017. The first round of residential
sampling was completed in January and incorporated an additional 15 residences (5, 9,
and 15 Berry Farm Lane (BFL); 340 and 463 Breakfast Hill Road (BHR); 25 Falls Way
(FW); 67 Ridgecrest Drive (RCD); 4 and 10 Red Oak Drive (ROD); and 4, 9, 10, 16, 19,
and 21 Stone Meadow Way (SMW)). The second round of residential sampling was
completed in September 2017 and included all of the residences sampled in January 2017
as well as four additional residences (7 and 8 Woodknoll Drive (WKD); 27 Birch Road
(BR); and 178A Lafayette Road (LR)).

Monitoring wells FPC-3A, FPC-3B, and FPC-3C were added to the monitoring program
during the Spring 2017 sampling event to assess the southerly extent of impacts from the
landfill. Monitoring wells GZ-109, GZ-117, and FPC-9B were added to the monitoring
program during the Fall 2017 sampling event to better assess eastern extent of impacts
from the landfill. Wells added to the sampling program that had been previously inactive
were redeveloped prior to sampling.

Five surface water/sediment sampling locations (SW-110/SED-110, SW-111/SED-111,
SW-BB1/SED-BB1, SW-BB2/SED-BB2, and SW-LR/SED-LR) were added to the
monitoring program during the Spring and Fall 2017 sampling events.

Samples from groundwater monitoring wells were analyzed for hexavalent chromium
during the Spring and Fall 2017 sampling events.

All samples (groundwater, drinking water, surface water, sediment, and the L-1 seep) were
analyzed for six per- & poly-fluorinated alkyl substances (PFAS) (EPA Method 537
Modified including PFBS, PFHpA, PFHxS, PFOA, PFNA, and PFOS) in 2017, as
recommended by the agencies.

This report has been prepared to meet the requirements of the September 2017 Sampling and
Analysis Plan prepared by CES, which incorporated requirements contained in the New
Hampshire Department of Environmental Services (NHDES) Groundwater Management Permit
(GMP, GWP-198712001-N-002) and revised Cleanup Levels established in the Fifth Explanation
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of Significant Differences dated August 4, 2015. It should be noted that at the time of the Spring
sampling, the SAP had been revised and the event was conducted according to the revisions but
was awaiting comments from the agencies.

Environmental monitoring results for the 2017 sampling events and trends in groundwater quality
parameters are consistent with the conceptual site model, overall trends in groundwater quality
noted in previous annual reports, and overall findings discussed in the October 2013 Groundwater
Management Permit Renewal Application prepared by Summit Environmental Consultants (now
part of CES). Compounds and locations that exceeded regulatory thresholds during the 2017
long-term monitoring events are similar to historical monitoring events. Compounds reported at
concentrations equal to or exceeding regulatory thresholds or federal health advisories in one or
more wells were limited to arsenic, manganese, tert-butyl alcohol, tetrahydrofuran, 1,4-dioxane,
and PFAS.

Groundwater quality is stable or improving at most locations including site monitoring wells and
at off site water supply wells. Notably, 1,4-dioxane concentrations reported in off-site water supply
wells R-3 (0.33 ug/L and 0.34 ug/L (duplicate), January 2017 and 0.28 ug/L and 0.32 ug/L
(duplicate), September 2017) and 339BHR (0.35 ug/L, January 2017 and 0.54 ug/L, September
2017) continue to be stable at concentrations below the EPA Cleanup Level (CL) and NHDES
Ambient Groundwater Quality Standard (AGQS). 1,4-dioxane was also detected in off-site well
178A LR at a concentration of 0.29 ug/L, which was sampled for the first time in September 2017,
well below the CL and AGQS.

Consistent with previous sampling events and historical data, 1,4-dioxane was not detected in
water supply wells 415BHR and 346BHR, as well as 18 of the 19 additional water supply wells
sampled in 2017.

Manganese exceeded the CL of 0.3 mg/L at 339 BHR during the January 2017 (0.42 mg/L) and
September 2017 (0.34 mg/L) sampling events but was well below the AGQS (0.84 mg/L).
Manganese also exceeded the EPA CL of 0.3 mg/L at 346 BHR during September 2017 (0.45
mg/L), at 4 ROD during January 2017 (0.38 mg/L) and September 2017 (0.42 mg/L), and at 5
BFL during January 2017 (0.82 mg/L) and September 2017 (2.3 mg/L). The only exceedance of
the AGQS for manganese (0.84 mg/L) was at 5 BFL during September 2017 (2.3 mg/L).

Arsenic, PFOA, PFOS, and PFOA/PFOS combined were not reported above applicable EPA CL,
NHDES AGQS, or federal health advisories in any residential wells sampled during 2017.

Please contact either of the undersigned with any questions or comments regarding this report.
Sincerely,

CES, Inc.

j/ P 1 ‘2 ¢/
Su‘iaé’nex/\/(érina, P.G. Michael A7 DeyH GF
Project Geologist Senior Project ist
SLY/MAD/jna

Attachments

cc: Peter Britz, Coakley Landfill Group
Gerardo Millan-Ramos, EPA
Andrew Hoffman via NHDES - One Stop

Groundwater Management Permits Coordinator | 01.29.2018 | 10424.014-01 | Page 2
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2017 DRAFT ANNUAL SUMMARY REPORT
GROUNDWATER MANAGEMENT PERMIT
COAKLEY LANDFILL = NORTH HAMPTON, NEW HAMPSHIRE
NHDES SITE #198712001

SECTION 1 | INTRODUCTION

On behalf of the Coakley Landfill Group (CLG), CES, Inc. (CES) is hereby submitting the DRAFT
2017 Annual Summary Report describing long-term environmental monitoring activities
completed at the closed Coakley Landfill (the Site) in 2017. [Note that at the request of the US
EPA and/or NHDES, the following changes were made to the monitoring program for 2017:

Two rounds of monitoring for groundwater, surface water, sediment, and the L-1 seep
were completed in 2017, with the first round of sampling being completed in April/May
2017 (Spring) and the second round being completed in September 2017 (Fall).

Two rounds of residential sampling were completed in 2017. The first round of residential
sampling was completed in January and incorporated an additional 15 residences (5, 9,
and 15 Berry Farm Lane (BFL); 340 and 463 Breakfast Hill Road (BHR); 25 Falls Way
(FW); 67 Ridgecrest Drive (RCD); 4 and 10 Red Oak Drive (ROD); and 4, 9, 10, 16, 19,
and 21 Stone Meadow Way (SMW)). The second round of residential sampling was
completed in September 2017 and included all of the residences sampled in January 2017
as well as four additional residences (7 and 8 Woodknoll Drive (WKD); 27 Birch Road
(BR); and 178A Lafayette Road (LR)).

Monitoring wells FPC-3A, FPC-3B, and FPC-3C were added to the monitoring program
during the Spring 2017 sampling event to assess the southerly extent of impacts from the
landfill. Monitoring wells GZ-109, GZ-117, and FPC-9B were added to the monitoring
program during the Fall 2017 sampling event to better assess eastern extent of impacts
from the landfill. Wells added to the sampling program that had been previously inactive
were redeveloped prior to sampling.

Five surface water/sediment sampling locations (SW-110/SED-110, SW-111/SED-111,
SW-BB1/SED-BB1, SW-BB2/SED-BB2, and SW-LR/SED-LR) were added to the
monitoring program during the Spring and Fall 2017 sampling events.

Samples from groundwater monitoring wells were analyzed for hexavalent chromium
during the Spring and Fall 2017 sampling events.

All samples (groundwater, drinking water, surface water, sediment, and L-1 seep) were
analyzed for six per- & poly-fluorinated alkyl substances (PFAS) (EPA Method 537
Modified including PFBS, PFHpA, PFHxS, PFOA, PFNA, and PFOS) in 2017, as
recommended by the agencies.

This report has been prepared to meet the requirements of the September 2017 Sampling and
Analysis Plan prepared by CES, which incorporated requirements contained in the New
Hampshire Department of Environmental Services (NHDES) Groundwater Management Permit
(GMP, GWP-198712001-N-002) and revised Cleanup Levels established in the Fifth Explanation
of Significant Differences dated August 4, 2015. It should be noted that at the time of the Spring
sampling, the SAP had been revised and the event was conducted according to the revisions but
was awaiting comments from the agencies. All changes made for the Spring event were
incorporated into the Final SAP dated September 2017. Therefore, any reference to the SAP in
this report should be considered the September 2017 SAP.

JN: 10424.014-01 1 2017 DRAFT Annual Summary Report
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CES performed the field sampling work and reporting, Eastern Analytical, Inc. (EAI) of Concord,
New Hampshire and Vista Analytical Laboratory of ElI Dorado Hills, California performed the
laboratory analyses, and Data Check, Inc. (Data Check) of New Durham, New Hampshire
completed the Tier 1 Plus Data Validation.

11

Background

The closed Coakley Landfill Site consists of approximately 107 acres of land located within
the Towns of Greenland and North Hampton, New Hampshire. The actual landfill area is
located in the southern portion of the Site and covers approximately 27 acres of land
located in North Hampton, as shown on the Site Location Map (Figure 1) and Site Plan
(Figure 2). The landfill area is located approximately 700 feet to the west of Lafayette
Road (US Route 1), 2,500 feet to the south of Breakfast Hill Road, and 3,800 feet to the
north of North Road. The Boston and Maine Railroad rail corridor is situated along the
western boundary of the Site. The landfill borders undeveloped forests and wetlands to
the north and west, and commercial and residential properties to the east and south.

Environmental monitoring at the Coakley Landfill is separated into two areas, or Operable
Units. Operable Unit 1 (OU-1) includes the area in the immediate vicinity of the landfill
where source control actions were completed to reduce impacts to surface water and
groundwater quality and to eliminate threats possibly posed by direct contact with or
ingestion of contaminated media at the Site. Operable Unit 2 (OU-2) includes the area
beyond the landfill where the objective is to monitor the natural attenuation of water quality
impacts and minimize exposure to potential receptors caused by groundwater and surface
water migrating away from the Site.

Long-term monitoring at the Coakley Landfill has been ongoing since the landfill capping
was completed in 1998. The long-term monitoring of groundwater, surface water, and
sediment quality following landfill capping and site closure was initially conducted in
accordance with the 1999 Environmental Monitoring Plan (Aries, 1999). Over time, the
scope of environmental monitoring activities has been modified, and sediment and water
guality monitoring are currently performed in accordance with the agency-approved
September 2017 SAP (CES, 2017)

The New Hampshire Department of Environmental Services (NHDES) issued
Groundwater Management Permit (GMP) GWP-198712001-N-001 for the Coakley Landfill
site for a five-year term on June 19, 2008. The GMP includes a provision for the long-
term monitoring of groundwater and created a Groundwater Management Zone (GMZ)
that restricts property owners from extracting groundwater for potable use. NHDES issued
a GMP renewal for a five-year term on January 7, 2014. The renewed GMP (“the 2014
GMP”) requires that groundwater in the GMZ be monitored at specific locations, and that
the results be compared to NHDES Ambient Groundwater Quality Standards (AGQSS),
some of which are different than EPA’s site-specific standards (Cleanup Levels [CLs], and
Primary Drinking Water Standard Maximum Contaminant Levels [MCLs]). This report
considers both EPA-established CLs/MCLs and NHDES AGQSs.

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

JN: 10424.014-01 2 2017 DRAFT Annual Summary Report
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Drinking water Federal Health Advisories (HAs) were established on May 19, 2016 for
perfluorooctanoic acid (PFOA), perfluorooctanesulfonate (PFOS), and the combination of
PFOA and PFOS. NHDES filed an emergency rule to establish the HAs as AGQSs on
May 31, 2016 and the rule became permanent on October 22, 2016. These analytes have
not been specified as constituents of concern (COCSs) for the Coakley Site but are used in
this report as a means of comparison for informational purposes.

This report provides an overview of the sample collection and analyses conducted for the
Spring and Fall 2017 biannual monitoring events. The information presented in this report
includes: sampling locations, sample collection protocols, quality assurance/quality control
(QA/QC) procedures and results, summary of the analytical results, summary of
CL/AGQS/HA exceedances, discussion of historical trends, and conclusions and
recommendations.

The COCs and associated NHDES-established AGQS and EPA-established CLs are
summarized in the table below; status updates for the COCs are provided in Section 5.5.
The table also includes the Federal Health Advisories for PFAS although PFAS have not
been formally designated as COCs for the Site.

Constituents of Concern and Groundwater Cleanup Levels

Chemical Abstract NHDES Ambient USEPA Record of
Parameter Service Registry Groundwater Quality Decision Cleanup
Number Standard (AGQSs)* Levels @ (CLs)*

Benzene 71-43-2 5 5
Chlorobenzene
(Monochlorobenzene) AUl — —
Tetrachloroethene
(PCE, Tetrachloroethylene) 127-18-4 5 35
Tetrahydrofuran (THF) 109-99-9 600 154
1,2-Dichloropropane 78-87-5 5 5
2-Butanone
(MEK, Methyl Ethyl Ketone) 1R {0l 2
Diethyl phthalate ® 84-66-2 -- 2,800
Trans-1,2-dichloroethene
(trans-DCE) 156-60-5 100 100
Phenol @) 108-95-2 4,000 280
1,4-dioxane @ 123-91-1 3 3
Tertiary butyl alcohol
(TBA, tert-butyl alcohol) 75-65-0 40 B
Antimony 7440-36-0 6 6
Arsenic 7440-38-2 10 10
Beryllium 7440-41-7 4 4
Chromium 7440-47-3 100 50
Lead 7439-92-1 15 15
Manganese 7439-96-5 840 300
Nickel 7440-02-0 100 100
Vanadium 7440-62-2 -- 260
Perfluorooctanoic acid (PFOA) 335-67-1 70% - @
Perfluorooctane sulfonate (PFOS) 1763-23-1 70** -
PFOA and PFOS Combined -- 70%* - @

(€3]

@

®

JN

* units in micrograms per liter (ug/L, parts per billion)  ** units in nanograms per liter (ng/L, parts per trillion)
On May 31, 2016 EPA established a lifetime Health Advisory for PFOA, PFOS and combined PFOA/PFOS of 70 ng/L. On
October 22, 2016 NHDES established these as permanent AGQSs.
Interim Cleanup Levels (ICLs) for contaminants of concern were established in the ROD for groundwater and subsequently
modified in several ESDs. The Fifth ESD issued in August 2015 formally changed the ICLs to Cleanup Levels (CLs) and
established a CL for 1,4-dioxane.
In May 1998 and April 1999, groundwater samples were submitted for analysis of SVOCs and no exceedances of applicable
standards were reported; therefore, SVOCs (the requirement to analyze for diethyl phthalate and phenol) were removed from
the long-term monitoring plan.
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SECTION 2 | SAMPLE COLLECTION

The SAP requires sampling and analysis at 38 groundwater monitoring wells, 24 off-site water
supply wells, eight surface water sampling locations, eight sediment sampling locations, and one
seep sampling location. In addition, depth to groundwater level measurements are required at
seven additional monitoring wells during the sampling events.

Tables summarizing the sample collection locations, sampling methods, and laboratory analyses
are included in Appendix C (SAP Tables 3-3 through 3-9). Sampling locations are identified on
Figure 2.

2.1

2.2

2.3

24

2.5

Groundwater Level Monitoring

Prior to the collection of groundwater samples in the Spring and Fall of 2017, CES
measured depth to groundwater with an electronic water level meter capable of measuring
in 0.01-foot increments. Depth to groundwater measurement field sheets and a table
summarizing depth to water level measurements and corresponding water level elevation
data for the monitoring event are presented in Appendix D. Historical groundwater
elevation measurements are summarized in Table 1.

Well Depth Monitoring

The SAP requires measurement of well depths during the sampling event prior to EPA 5-
Year Reviews. Well depths were measured and reported in the 2015 Annual Report and
will be measured again in 2020.

Well Integrity Inspection

CES completed a well integrity inspection during the Spring and Fall 2017 sampling events
and copies of the well integrity field sheets are included in Appendix D. CES did not
identify any new issues during the well integrity inspection that require corrective actions.
FPC-5A was previously identified as having well integrity issues and is scheduled to be
replaced in 2018.

Field Parameter Monitoring

Field parameter water quality meters were calibrated in accordance with SOP-8
(Calibration of YSI and Hach Field Instruments) included in the SAP. CES measured field
parameters including pH, Oxidation Reduction Potential (ORP), Temperature, Specific
Conductance, and Dissolved Oxygen using a YSI-600XL water quality meter with a 250-
milliliter flow-through cell and turbidity using a Hach 2100Q turbidity meter. Meters were
calibrated in the office prior to using at the Site, every day prior to sampling, and a post-
sampling check was completed at the end of every sampling day.

Equipment calibration logs are included in Appendix D for the Spring and Fall 2017
sampling events. Field parameter measurements were recorded on field sheets and final
readings were incorporated into Table 2 (OU-1 and OU-2 Groundwater Monitoring Wells),
Table 3 (Off-Site Water Supply Wells), Table 4 (Surface Water), and Table 6 (L-1 Seep).

Groundwater Sample Collection

CES collected 19 off-site water supply wells in January 2017, groundwater samples from
11 monitoring wells located in OU-1 and 23 monitoring wells in OU-2 during the Spring
2017 event, and 11 monitoring wells located in OU-1, 26 monitoring wells in OU-2, and 23
off-site water supply wells during the Fall 2017 event. The following deviations from the
SAP groundwater sampling plan occurred during the 2017 sampling events:
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Consistent with previous monitoring events, off-site water supply well R-5 was not
sampled in the spring or fall because the home is not occupied, and the water
system is out of service.

Well FPC-5A was not sampled in the spring or fall due to well integrity issues. CLG
plans to replace FPC-5A in 2018.

Monitoring wells GZ-109, GZ-117, and FPC-9B were added to the sampling
program in September 2017. These wells were therefore not sampled during the
spring event.

Four residential wells (27 Birch Road, 7 and 8 Woodknoll Drive, and 178A
Lafayette Road) were added to the sampling program in September 2017. These
wells were therefore not sampled during the spring event.

Groundwater samples were collected in accordance with the site-specific Standard
Operating Procedures (SOPs) listed in the SAP. The sampling methodology used at each
sampling location is listed in Appendix C (SAP Tables 3-5 through 3-7). Methodologies
used for collection of groundwater samples are summarized below:

Thirty-one monitoring wells were sampled in the spring and 34 were sampled in
the fall with a peristaltic pump using a low-flow sampling methodology (SOP-4 Low
Flow Sampling Using a Peristaltic Pump);

Three monitoring wells (AE-1A, AE-1B, and MW-4) were sampled in the spring and
fall with a bailer (SOP-3 Sampling with a Bailer). Note that this was done because
the depth to water level at these wells exceeds the suction lift limit of a peristaltic
pump; and

Nineteen off-site water supply wells were sampled in the spring and an additional
4 off-site water supply wells were sampled in the fall in accordance with SOP-6
Drinking Water Supply Well Sampling Procedures.

Groundwater samples were collected in accordance with site-specific SOPs, placed into
laboratory-supplied sampling containers in the order specified in the SOPs, and packed in
loose ice for transport under chain-of-custody protocol to EAI. EAIl analyzed the samples
for the list of parameters identified in Appendix C (SAP Tables 3-5 through 3-7), with the
exception of PFAS, which were analyzed by Vista. Samples were sent to Vista from EAI
under chain-of-custody protocol. Copies of groundwater sample collection logs are
included in Appendix D.

In the past, overburden and bedrock groundwater samples were submitted for total metals
analysis, and samples from select locations were filtered at the time of sample collection
and submitted for analysis of dissolved manganese and dissolved iron. As discussed in
the SAP, this practice was modified beginning in 2014 to analyze for and report dissolved
(i.e., filtered) metal results for overburden groundwater to remove potential high bias in
the results due to high turbidity resulting from entrained sediment in the samples and total
(non-filtered) metals results for bedrock groundwater that represent conditions similar to
bedrock water supply wells (open borehole non-filtered supplies). Samples collected for
analysis of VOCs/1,4-dioxane/PFAS were not filtered at the time of sample collection.

Analytical laboratory results are presented in Table 2 (OU-1 and OU-2 Groundwater
Monitoring Wells) and Table 3 (Off-Site Water Supply Wells).
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Surface Water and Sediment Sample Collection

Surface water and sediment samples are collected at locations west (broad wetland
complex), southwest (Little River headwaters) and northeast (Berry’s Brook) of the Site.
Surface water is the result of overland flow of stormwater and baseflow from discharge of
groundwater to the wetlands and Brooks. Stormwater runoff (including snowmelt) on the
landfill surface is routed via perimeter ditches around the landfill to two stormwater
retention ponds that subsequently convey that water to areas north and northwest of the
landfill via outfall pipes from the ponds. Surface water does not come into direct contact
with landfill refuse. Surface water and sediment sampling locations are shown on Figure
2.

From April 25 through May 2, 2017 and September 13 through 19, 2017, surface water
samples were collected at SW-4, SW-5, SW-103, SW-110, SW-111, SW-LR, SW-BB1,
and SW-BB2 and sediment samples were collected at SED-4, SED-5, SED-110, SED-LR,
and SED-BB2. Sediment samples were not collected at SED-111 and SED-LR during the
spring sampling event due to insufficient sediment being available at the sample location.
During the fall sampling event, sample locations for SED-111 and SED-LR were adjusted
in the field so that a sample could be collected. Duplicate samples were collected at SW-
5 and SED-5 for quality control purposes. Samples were collected in accordance with
SOP-5 Surface Water, Seep and Sediment Sampling Procedures.

A Sampling Worksheet summarizing field parameter measurements, along with
photographic documentation of the conditions at SW-4/SED-4, SW-5/SED-5, SW-103,
SW-110/SED-110, SW-111/SED-111, SW-LR/SED-LR, SW-BB1/SED-BB1, and SW-
BB2/SED-BB2 is provided in Appendix C.

Sediment and surface water samples were collected in accordance with site-specific
SOPs, placed into laboratory-supplied containers in the order specified in the SOPs, and
packed in loose ice for transport under chain-of-custody protocol to EAI. EAIl analyzed the
samples for the list of parameters contained in Appendix C (SAP, Tables 3-8 and 3-9),
with the exception of PFAS, which were analyzed by Vista. Samples were sent to Vista
from EAI under chain-of-custody protocol.

The surface water and sediment monitoring program is undertaken in part to assess the
effectiveness of the cover system in eliminating erosion and transport of impacted
sediments, as well as to evaluate potential toxicity to ecological receptors. A description
of the conditions at the surface water and sediment sampling locations is provided below
(also refer to photographs in Appendix D):

SW-4/SED-4

SW-4/SED-4 is located in a broad and flat pit-and-mound forested wetland approximately
500 feet west of the railroad and approximately 600 feet from the southwestern boundary
of the landfill. The soils at this location are composed predominately of leaf litter and twigs
over poorly decomposed organic soil/sediment. No evidence of channelization or the
deposition of mineral sediment was observed in the vicinity of SW-4/SED-4. The leaf litter
was removed, and the underlying organic soils were sampled. Samples are collected from
an area of ponded water.

Surface water at this location is a combination of precipitation (including snowmelt)
originating from topographically high areas to the west and contribution from easterly
portion of the wetland complex east of this location during wet and high-water periods.
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SW-5/SED-5

SW-5/SED-5 is located approximately 250 feet from the northwestern boundary of the
landfill, roughly between seep L-1 and the railroad. The area between the landfill and
railroad is wetland with very thick phragmites and grasses, more indicative of a wetlands
environment. The ground in the area of SW-5/SED is covered by a thick layer of partially
decomposed phragmites.

An area of ponded water along the margins of the phragmites stand is the location of SED-
5/SW-5 as shown on Figure 2. The leaf litter was removed from the edge of the ponded
water area where three to five-inches of organic material were observed above gray
clay. There was no visually apparent evidence of mineral sediment deposition at this
location. The samples were composed predominantly of organic materials. However,
some of the underlying clay was incorporated into the samples. Samples SW-5 and SED-
5 were collected from this location.

Surface water at this location is a combination of precipitation (including snowmelt)
originating from topographically high areas to the southwest and contribution from areas
north-northeast of this location during wet and high-water periods.

SW-103

SW-103 is located approximately 450 from the northwestern boundary of the landfill and
approximately 200 feet downstream of SW-5/SED-5 in a dense phragmites stand where
no evidence of channelization or the deposition of mineral sediment was observed. An
area of ponded water was observed in the vicinity of SW-103 and sampled.

Surface water at this location is a combination of precipitation (including snowmelt)
originating from topographically high areas to the southwest and contribution from areas
north-northeast of this location during wet and high-water periods.

SW-110/SED-110

SW-110/SED-110 is located at the culvert where Berry’s Brook runs under Breakfast Hill
Road, approximately 3,200 feet from the northwestern boundary of the landfill and
approximately 400 feet downstream from SW-BB1/SED-BB1. The soils at this location
are composed predominately of leaf litter and twigs over gray clay. The surface water
sample was collected from a ponded area immediately to the south of the culvert. The
leaf litter was removed, and the sediment sample was collected from the underlying
clay/organic material.

Surface water at this location is from the Berry’s Brook watershed. This location was
added to the sampling program in 2017 at the request of the agencies.

SW-111/SED-111

SW-111/SED-111 is located over a mile from the northeastern landfill boundary at the
culvert where Berry’s Brook crosses Lafayette Road. Surface water in this area is
approximately four feet deep and a sample was collected from this area. The soils at this
location consist of decomposed organic sediments. The sediment sample was collected
using a stainless-steel hand auger due to the depth of water.

Surface water at this location is from the Berry’s Brook watershed. This location was
added to the sampling program in 2017 at the request of the agencies.
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SW-LR/SED-LR

SW-LR/SED-LR is located at the culvert where the Little River crosses North Road
approximately 3,600 feet from the southwestern boundary of the landfill. The area
upstream of the sampling point is channelized. However, water ponds in front of the
culvert. The surface water sample was collected from the ponded water in front of the
culvert. The soils in this location consist of decomposed organic sediments over gray
clay. The sediment sample was collected from the organic material with some clay.

Surface water at this location is from the Little River watershed. This location was added
to the sampling program in 2017 at the request of the agencies.

SW-BB1/SED-BB1

SW-BB1/SED-BB1 is located in a channel to the east of the railroad easement
approximately 2,700 feet from the northwestern boundary of the landfill, approximately
400 feet upstream from SW-110/SED-110, and approximately 1,000 feet downstream
from SW-BB2/SED-BB2. The stream is channelized with underlying sediments consisting
of leaf litter and cobbles (railroad ballast) over sandy organic sediments. The surface
water sample was collected from the channel. The leaf litter and ballast were removed,
and the sediment sample was collected from the underlying sand/organic sediments.

Surface water at this location is from the Berry’s Brook watershed. This location was
added to the sampling program in 2017 at the request of the agencies.

SW-BB2/SED-BB2

SW-BB2/SED-BB2 is located approximately 1,800 feet from the northwestern boundary
of the landfill, approximately 1,200 feet downstream from SW-103, and approximately
1,000 feet upstream from SW-BB1/SED-BB1 in a broad and flat wetland approximately 20
feet east of the railroad. The soils at this location are composed predominately of leaf
litter and twigs over poorly decomposed organic sediments. No evidence of
channelization or the deposition of mineral sediment was observed in the vicinity of SW-
BB2/SED-BB2. The surface water sample was collected from ponded water in this area.
The leaf litter was removed, and the sediment sample was collected from the underlying
organic soils.

Surface water at this location is from the Berry’s Brook watershed. This location was
added to the sampling program in 2017 at the request of the agencies.

Analytical laboratory results are presented in Table 4 (Surface Water) and Table 5
(Sediment).

L-1 Seep Sample Collection

On April 28, 2017 and September 21, 2017, CES collected a sample at seep sampling
point L-1. This sampling point has been referred to as a “leachate seep” point in the past.
It is important to note that the landfill does not have a leachate collection system, and field
observations in 2017 indicate samples collected at L-1 are representative of shallow
overburden groundwater discharging via seepage from an embankment to an impounded
wetland area near the northwest margin of the landfill. An outfall pipe from the
northwestern stormwater retention pond also discharges along the same embankment
where seepage is present. Therefore, the L-1 location is referred to hereafter as a “seep”.
Samples were collected in accordance with SOP-5 Surface Water, Seep and Sediment
Sampling Procedures.
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A Sampling Worksheet summarizing field parameter measurements, along with
photographic documentation of the conditions at L-1 is provided in Appendix D.

The L-1 seep sample was collected in accordance with site-specific SOPs, placed into
laboratory-supplied containers in the order specified in the SOPs, and packed in loose ice
for transport under chain-of-custody protocol to EAl. EAI analyzed the samples for the list
of parameters contained in Appendix C (SAP, Table 3-8), with the exception of PFAS,
which were analyzed by Vista. Samples were sent to Vista from EAI under chain-of-
custody protocol.

Analytical laboratory results are presented in Table 6 (L-1 Seep).

The L-1 seep sample collected on April 28, 2017 was collected during a wet period (rainfall
had occurred prior to and during the sampling event). As a result, significant intermingling
of running water below the stormwater outfall pipe and seepage from the embankment
was occurring. The fall sample collected on September 21, 2017 was collected from a
depression in the ponded water area downslope of the outfall pipe and seepage
embankment, which was the only area where sufficient water for a sample was present.
Water was not discharging from the stormwater pond outfall pipe during the September
sampling event.

2.8 Quality Assurance / Quality Control (QA/QC) Samples
The Quality Assurance / Quality Control (QA/QC) sampling requirements are summarized
in Appendix C (SAP Table 4-4). QA/QC samples collected during the 2017 sampling
events are summarized below.

Field Duplicate samples were collected during the spring and fall sampling events
at three monitoring wells (MW-4, AE-3A, and GZ-105), surface water sampling
location SW-5, sediment sampling location SED-5, and seep sampling location L-
1. Field duplicate samples were collected at water supply well R-3 during January
and September 2017, at water supply well 25 FW during the January 2017
sampling event, and 21 SMW during September 2017.

Additional aliquots for Matrix Spike and Matrix Spike Duplicate analyses were
collected at two groundwater monitoring wells (MW-8 and AE-3A), at two water
supply wells (21 SMW (January 2017 only) and R-3 (Fall 2017 only)), at surface
water sampling location SW-5, and seep sampling location L-1 during the spring
and fall sampling events.

Trip Blanks for volatile organic compounds (VOCs) and/or low-level 1,4-dioxane
were included in each of the coolers submitted to EAI during the three 2017
sampling events.

A Field Blank (water used for final decontamination rinse) was submitted for
analysis of VOCs (8260B and/or 524.2), target analyte list (TAL) total metals, 1,4-
dioxane (8260B SIM), and PFAS (Modified 537) during the January residential
sampling and Spring and Fall 2017 sampling events.

Equipment (Rinsate) Blanks were collected during the 2017 sampling events:

e An electronic water level meter Equipment Blank was collected after well MW-
8 was sampled and the water level meter was decontaminated during the
spring and fall events.

e The brass water supply well sampling apparatus Equipment Blank was
collected prior to sampling water supply wells during the January and
September sampling events.
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e The sediment Equipment Blank was collected after all sediment samples were
collected and the sediment sampling equipment (stainless steel bowl and
spoon) was decontaminated during the spring and fall events.

¢ An Equipment Blank was collected for the single-use in-line 0.45-micron filter
used to collect samples for analysis of dissolved metals at overburden
monitoring wells sampled with a peristaltic pump during the spring and fall
events.

¢ An Equipment Blank was collected for the single-use 0.45-micron filter/syringe
setup used to collect samples for analysis of dissolved metals at surface water
sampling locations and at overburden monitoring wells sampled using a bailer
during the spring and fall events.

Results of QA/QC samples are discussed in Section 3 and Appendix E of this report.
SECTION 3 | QUALITY ASSURANCE/QUALITY CONTROL RESULTS

A component of the SAP is the implementation of a QA/QC program, including both field and
office elements. Field QA/QC activities were conducted to verify that sample collection, handling,
and storage methods are adequate to ensure sample integrity. Office QA/QC activities focus on
the data evaluation to assess whether the laboratory data are complete and representative of site
conditions.

The data quality objectives and associated validation requirements are specified in the SAP and
include:

Review of field equipment calibration data and beginning and end of the day checks;
Review of raw data and field notes for outliers or inconsistencies that may indicate a
problem with the equipment or sampling procedure;

Review of the chain of custody forms for correctness and completeness;

Review of the chain of custody forms to ensure that each cooler contains temperature
blanks and the proper trip blanks for both VOCs and 1,4-Dioxane and to ensure that the
correct sample handling protocols are followed:;

Review of field sampling worksheets to ensure that all field data and parameters were
collected and documented correctly and accurately according to proper protocols;
Review of relative percent difference (RPD) for duplicate samples to assess whether the
sampling methods produce reproducible results; and

Completion of a US EPA Region | Tier 1 Plus Data Validation to evaluate the laboratory
reports for completeness, assess the results of QA/QC samples analyzed with field
samples, confirm that all sample tests were performed within method holding times, and
the qualification of laboratory data based on EPA guidelines for data validation listed in
the SAP.

Results of the QA/QC activities are presented in Appendix E. Analytical laboratory reports are
provided in Appendix F.
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SECTION 4 | SUMMARY OF RESULTS

4.1 Groundwater Elevations
Groundwater potentiometric surface contour maps were developed for bedrock
groundwater (Figure 3) and overburden groundwater (Figure 4) using data collected on
September 11, 2017. Consistent with data generated during previous monitoring events,
the following observations are made from the overburden and bedrock groundwater
potentiometric surface maps:

Bedrock and overburden groundwater elevations in proximity to the landfill area
support predominantly westward flow away from the landfill area toward a
prominent north-northeast/south-southwest trending valley at the headwaters of
Little River (to the south) and Berry’s Brook (to the north).

Water level elevations in overburden wells along the eastern boundary of the
landfill (MW-4, OP-5, FPC-9A, FPC-11A, AE-1A, and GZ-117) in conjunction with
a watershed boundary (topographic high) suggest an east/west shallow
overburden flow divide is likely present proximal to the eastern boundary of the
landfill. A similar divide is interpreted to exist in bedrock, although bedrock
groundwater elevation data changes are subtle and support a primarily westward
flow.

4.2 Groundwater Analytical Results
Analytical results for groundwater monitoring wells sampled during the Spring and Fall
2017 sampling events are provided in Table 2 (OU-1 and OU-2 Groundwater Monitoring
Wells). Analytical results for off-site water supply wells sampled in January 2017 and Fall
2017 are provided in Table 3 (Off-site Water Supply Wells).

A historical summary of analytical results for contaminants of concern at groundwater
monitoring points (monitoring wells and water supply wells) is provided in Table 9.

In general, parameter concentrations reported for samples collected during the Spring and
Fall 2017 sampling event are similar to previous results.

The residential samples collected in January 2017 used the standard laboratory reporting
limit of 8 nanograms per liter (ng/L) for PFAS while all other samples collected in 2017
utilized lower reporting limits specified by the regulatory agencies as presented in the SAP.
As a result of the lower reporting limits for PFAS, several detections were reported at
locations that were reported as Not Detected (ND) at the previous reporting limit of 8 ng/L.
It is likely that PFAS would have been detected in previous sampling events at these
locations if the laboratory had run modified methods with lower reporting limits. Note that
none of the detections exceeded 8 ng/L where they were previously reported as ND. No
other new parameters were detected in Site groundwater. Refer to Section 5.2 for a
discussion of groundwater regulatory threshold exceedances.

Groundwater samples were analyzed for hexavalent chromium during the Spring and Fall
2017 sampling events and was not detected in any sample during either event. It should
be noted that hexavalent chromium results for five wells (FPC-6A, FPC-6B, AE-3A, FPC-
8A, and FPC-8B) was rejected during that fall event due to low MS/MSD recoveries.
Hexavalent chromium was not reported at FPC-6A, FPC-6B, AE-3A, FPC-8A, and FPC-
8B above the reporting limit during the Spring 2017 sampling event. Hexavalent chromium
does not have an EPA CL or NHDES AGQS.
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Surface Water Analytical Results

Surface water samples were collected at SW-4, SW-5, SW-103, SW-110, SW-111, SW-
LR, SW-BB1, and SW-BB2 during the Spring and Fall 2017 sampling events. Analytical
results for the eight surface water samples are summarized in Table 4.

Results for surface water in 2017 reported no exceedances of the NHDES Surface Water
Standards for acute exposure scenarios while chronic standard exceedances were limited
to selenium (SW-5 and SW-5 dup, fall only), copper (SW-103, spring only; SW-BB2, fall
only), iron (SW-111 and SW-BBL1, fall only), and zinc (SW-BB-2, fall only). Surface water
sampling locations SW-4 and SW-LR did not report any exceedances of the surface water
standards for acute or chronic exposures in 2017.

PFOS at SW-5 (Fall 2017), SW-5 Dup (Spring and Fall 2017), and SW-103 (Fall 2017)
slightly exceeded the EPA Site-specific surface water Screening Level for Child Recreator
(exposure factor equal to 120 days) of 760 ng/L. SW-5 and SW-103 are located along the
northwestern edge of the landfill to the east of the former railroad.

Refer to Section 5.6 for a discussion of surface water regulatory threshold exceedances.

L-1 Seep Analytical Results

A seep sample was collected at location L-1 on April 28, 2017 and September 21, 2017.
Analytical results for the L-1 seep are summarized in Table 6. Results for the sample
indicate that water quality meets NHDES Surface Water Standards for acute and chronic
exposure scenarios, with the exception of iron, which exceeded the chronic standard of 1
mg/L during the spring and fall sampling events. Iron has historically exceeded the chronic
standard. Ammonia-N has historically exceeded the chronic and/or acute standards at L-
1. However, concentrations were below both standards for the spring and fall sampling
events. Results from the spring sampling event detected PFOS at concentrations above
the EPA Site-specific surface water Screening Level for Child Recreator (exposure factor
equal to 120 days) of 760 ng/L (1,930D ng/L, original sample; 1,560J ng/L, duplicate
sample).

The L-1 seep sample collected on April 28, 2017 was collected during a wet period (rainfall
had occurred prior to and during the sampling event). As a result, significant intermingling
of running water below the stormwater outfall pipe and seepage from the embankment
was occurring. The fall sample collected on September 21, 2017 was collected from a
depression in the ponded water area downslope of the outfall pipe and seepage
embankment, which was the only area where sufficient water for a sample was present.
Water was not discharging from the stormwater pond outfall pipe during the September
sampling event.

Refer to Section 5.7 for a discussion of L-1 seep regulatory threshold exceedances.

Sediment Analytical Results

Sediment samples were collected at SED-4, SED-5, SED-110, SED-LR, and SED-BB2
during the Spring and Fall 2017 sampling events. Two additional sediment samples (SED-
111 and SED-BB1) were collected during the Fall 2017 sampling event. A duplicate
sample was also collected at SED-5 during both sampling events. Analytical results for
sediment samples and the National Oceanic and Atmospheric Administration Screening
Quick Reference Tables (NOAA SQUIRT Tables) Threshold Effect Concentrations (TEC)
for freshwater sediment applicable to this Site are summarized in Table 5. Results for
samples collected 2017, indicate the following TEC exceedances:
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SED-4 exceeded the TEC for cadmium and zinc (Fall 2017) and lead and mercury
(Spring and Fall 2017);

SED-5/SED-5 dup exceeded the TEC for mercury (Spring 2017); chromium and
nickel (Fall 2017); and arsenic, copper, and lead (Spring and Fall 2017);
SED-110 exceeded the TEC for mercury (Spring 2017) and lead (Fall 2017);
SED-111 exceeded the TEC for lead (Fall 2017);

SED-LR exceeded the TEC for arsenic and nickel (fall 2017);

SED-BB1 exceeded the TEC for nickel (Fall 2017); and

SED-BB2 exceeded the TEC for arsenic (Fall 2017).

Refer to Section 5.8 for a discussion of sediment regulatory threshold exceedances.

SECTION 5 | ANNUAL DATA SUMMARY AND DISCUSSION

The SAP requires water quality sampling data be evaluated to identify spatial and temporal trends
and the status of remedial objectives. The following evaluations were completed to assess these
objectives.

5.1

Preparation of groundwater potentiometric surface contour maps for overburden and
bedrock groundwater.

Preparation of time series plots for constituents of concern at wells where concentrations
are currently or have recently exceeded CLs or AGQSs.

Trend analysis for constituents of concern at wells where concentrations are currently or
have recently exceeded CLs or AGQSs.

Preparation of figures showing the vertical and lateral distributions of constituents of
concern present at the Site that exceed CLs, AGQSs, or HAs.

Groundwater Potentiometric Surfaces

As noted earlier in this report, groundwater flow in overburden and bedrock is primarily
westward from the landfill based on groundwater elevation data. Interpretation of
groundwater flow patterns in the Remedial Investigation (RI) identified a groundwater flow
divide that is coincident with a topographic high (and watershed boundary) located just
east of the landfill and oriented in a north — south direction. Prior to regrading of landfill
refuse and installation of the cover system, landfill refuse was located proximal to the
eastern property boundary on or near the topographic high point. During this time, it is
likely that a component of infiltrating water and/or stormwater runoff resulted in
groundwater impacts that migrated eastward away from the groundwater divide. Water
guality data in monitoring wells east of the landfill indicated landfill related impacts were
present, albeit at relatively minor concentrations compared to water quality data from
monitoring wells located west of the landfill.

During construction of the cover system, landfill refuse was consolidated into the current
landfill footprint. Refuse located near the topographic high was pulled westward into the
current landfill footprint and perimeter ditches were installed to convey stormwater runoff
to stormwater basins (ponds) located west of the topographic high. As a result of these
construction activities and based on groundwater elevation data collected since that time,
groundwater under the landfill is interpreted now to flow in a westerly direction.
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Nonetheless, the CLG was requested by EPA and NHDES in May 2017 to investigate
whether monitoring wells installed during the RI and located east of the landfill were still
present and able to be sampled. A review of RI Site plans and a visual reconnaissance
of the area identified two wells, GZ-109 and GZ-117, to the east of the landfill and Route
1 that could be utilized to assess conditions east of the landfill. Depth to water and
subsequent elevation data from the overburden well, GZ-117, shows that an easterly
component of flow is present to the east of Route 1. Data from the bedrock well GZ-109
is less distinct (groundwater elevations similar to wells west of Lafayette Road) and
suggests that easterly flow in bedrock is subtle at best. A discussion of water quality in
wells GZ-109 and GZ-117 is included in Section 5.2.

Overburden and bedrock groundwater flowing beyond the western margin of the landfill is
affected by a flow divide located in a broad topographic saddle to the west of the landfill,
which results in the bifurcation of groundwater flow into two distinct flow pathways along
a prominent north-northeast/south-southwest trending valley. The north-northeastern flow
pathway is situated within the watershed of Berry’s Brook, which drains to the northeast
across Breakfast Hill Road. The south-southwestern flow pathway is situated within the
watershed of the Little River, which drains to the south-southwest across North Road.

In general, groundwater elevations, flow direction, and hydraulic gradients determined
using water level data from September 11, 2017, are consistent with those measured in
previous annual sampling events.

Groundwater Quality Regulatory Threshold Exceedances

Monitoring Wells

Analytical results from overburden and bedrock monitoring wells were tabulated and
compared to EPA-established Cleanup Levels (CLs), NHDES-established Ambient
Groundwater Quality Standards (AGQSs) and Federal Health Advisories (HAs). CL and
AGQS exceedances reported in groundwater samples collected during the 2017 sampling
events are similar to previous results. The number of CL/AGQS exceedances in OU-1
and OU-2 are summarized in the right most columns on Table 2 and discussed herein.

Parameters reported at concentrations exceeding CLs or AGQSs during the 2017 events
are summarized below.

Total/Dissolved Arsenic
Groundwater samples from 37 monitoring wells were submitted for analysis of total or
dissolved arsenic.

The CL and AGQS for arsenic is 0.01 milligrams per liter (mg/L). CL/AGQS exceedances
occurred at the following eighteen (18) wells:

OU-1: MW-4, MW-5S, MW-11, OP-2, OP-5, and BP-4 (Spring and Fall 2017);

MW-5D, MW-9, and MW-10 (Fall 2017),

OuU-2: AE-1A, AE-2A, AE-3A, AE-3B, FPC-3C, FPC-9A, and GZ-105 (Spring and
Fall 2017); FPC-11A (Spring 2017 only); and AE-2B (Fall 2017 only).
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Of the 37 groundwater wells sampled in 2017, 19 did not report arsenic above the
CL/AQGS. Well FPC-11A exceeded the CL/AGQS for the first time during the spring of
2017. However, concentrations of arsenic at FPC-11A fell below the CL/AGQS during the
fall 2017 sampling event. There were no other first-time exceedances for arsenic in 2017.
The highest concentrations of arsenic were reported in overburden wells located along the
northern and western edges of the landfill. Concentrations of arsenic were generally lower
in bedrock wells paired with an overburden well and decreased with distance away from
the landfill. This is consistent with historical data.

Total/Dissolved Manganese
Groundwater samples from 37 monitoring wells were submitted for analysis of total or
dissolved manganese.

The CL for manganese is 0.3 mg/L. CL exceedances occurred at the following 23 wells:

OuU-1: MW-4, MW-5D, MW-5S, MW-6, MW-8, MW-11, OP-2, OP-5, and BP-4 (Spring
and Fall 2017); MW-9 and MW-10 (Fall 2017 only),

OU-2: AE-1A, AE-1B, AE-2A, AE-2B, AE-3A, AE-3B, FPC-6A, FPC-6B, FPC-11A,
and GZ-105 (Spring and Fall 2017); AE-4B and FPC-11B (Fall 2017 only),

The AGQS for manganese is 0.84 mg/L. AGQS exceedances occurred at the following
15 wells:

OU-1.  MW-4, MW-5S, MW-8, OP-2, OP-5, and BP-4 (Spring and Fall 2017); MW-
5D, MW-6, MW-9, and MW-10 (Fall 2017 only).

OU-2: AE-2A (Spring 2017 only), AE-2B, AE-3A, AE-3B, and FPC-6A (Spring and Falll
2017).

Of the 37 groundwater wells sampled in 2017, 14 did not report manganese above the CL
while 22 of the 37 wells sampled did not report manganese above the AGQS. Well AE-
2A was reported above the AGQS for manganese during Spring 2017 sampling event for
the first time since August 2002. However, concentrations of manganese at AE-2A fell
below the AGQS during the Fall 2017 sampling event. Concentrations of manganese at
AE-2A exceeded the CL during both sampling events in 2017. There were no first-time
exceedances of the CL or AGQS for manganese in 2017. The highest concentrations of
manganese were reported in overburden wells located along the northwestern edge of the
landfill and in bedrock wells located to the south and north of the landfill. Concentrations
of manganese were generally lower in deep bedrock wells as compared to shallow
bedrock and overburden wells. This is consistent with historical data.

1,4-Dioxane

Groundwater samples from a subset of monitoring wells in OU-1 and OU-2 were submitted
for analysis of 1,4-dioxane using a low-level detection limit methodology, including nine
monitoring wells in OU-1 and 13 monitoring wells in OU-2. The NHDES AGQS and EPA
CL for 1,4-dioxane is 3 ug/L.
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AGQS exceedances occurred at the following 17 wells:

OU-1: MW-4, MW-5D, MW-5S, MW-8, MW-11, and BP-4 (Spring and Fall 2017); MW-
9 and MW-10 (Fall 2017 only),

OU-2: AE-2B, AE-3A, AE-3B, FPC-5B, FPC-6A, FPC-6B, FPC-9A, and GZ-105
(Spring and Fall 2017); AE-2A (Spring only).

Of the 37 groundwater wells sampled in 2017, 20 did not report 1,4-dioxane above the
CL/AGQS. Monitoring wells MW-10 and FPC-9A were sampled for 1,4-dioxane for the
first time in 2017 and both reported concentrations above the CL/AGQS during one or
both sampling events. There were no other first-time exceedances of the CL/IAGQS for
1,4-dioxane in 2017. The highest concentrations of 1,4-dioxane were reported in bedrock
wells located along the western and southern edge of the landfill. Concentrations of 1,4-
dioxane were generally higher in bedrock wells as compared to overburden wells in the
vicinity of the landfill. Concentrations were generally lower in bedrock wells as compared
to overburden wells as distance away from the landfill increased. This is consistent with
historical data.

Tertiary-butyl alcohol (TBA)

Groundwater samples from a subset of monitoring wells in OU-1 and OU-2 were submitted
for analysis VOCs (EPA Method 8260B NHDES Full List), including five monitoring wells
in OU-1 and 18 monitoring wells in OU-2. The EPA has not established an CL for TBA.
The NHDES AGQS for TBA is 40 ugl/L.

The AGQS for TBA was exceeded at two bedrock wells in OU-1 (MW-5D, Fall 2017, and
MW-8, Spring 2017), which is consistent with historical data. TBA was reported at the
AGQS at MW-5D in the Spring of 2017 and at MW-8 in the Fall of 2017. TBA was reported
as Not Detected (ND) above laboratory detection limits at the remaining monitoring wells
sampled in OU-1 and OU-2.

Tetrahydrofuran

Groundwater samples from a subset of monitoring wells in OU-1 and OU-2 were submitted
for analysis VOCs (EPA Method 8260B NHDES Full List), including 5 monitoring wells in
OU-1 and 18 monitoring wells in OU-2. The NHDES AGQS for tetrahydrofuran is 600
ug/L and the EPA CL is 154 ug/L.

The EPA CL and AGQS were not exceeded in OU-1 and OU-2 wells during 2017.
Historically, the EPA CL has been exceeded at MW-8. However, concentrations for
tetrahydrofuran at MW-8 were reported at 110 ug/L (Spring 2017) and 120 ug/L (Fall
2017).

Reported concentrations are generally consistent with past events.

PEAS

PFAS has not been established as a COC for the Coakley Site. The EPA and NHDES
identified PFAS as an emerging environmental contaminant in 2016 and requested the
CLG investigate the presence (or absence) and concentrations of PFCs in groundwater.
In 2016, sampling for PFAS was initially undertaken at a select group of monitoring wells
within OU-1. Based on the results of the initial investigation, sampling was expanded to
include monitoring wells in OU-2.
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With only three sets of results, there is insufficient data to identify clear trends. However,
for comparative purposes, data from 2016 is included with the discussion of 2017 data.
Parameters reported at concentrations exceeding HAs during the 2017 events are
summarized below.

PEFOA
Groundwater samples from 37 monitoring wells were submitted for analysis of PFOA.

The HA for PFOA is 70 nanograms per liter (ng/L). HA exceedances occurred at the
following seventeen (17) wells:

OuU-1: MW-4, MW-5D, MW-5S, MW-8, MW-9, MW-10, and MW-11 (Spring and
Fall 2017); OP-2 (Spring 2017 only),

Ou-2: AE-2A, AE-2B, AE-3A, AE-3B, FPC-5B, FPC-6A, FPC-6B, FPC-9A, and
GZ-105 (Spring and Fall 2017).

The number of HA exceedances for PFOA in 2017 are consistent with 2016 results, with
the exception of MW-5D, which had not detected a concentration above the HA in 2016.
Concentrations of PFOA in MW-5D during the fall event are only slightly higher than those
reported in 2016 (82 vs 62 ng/l) while the concentration of PFOA during the spring event
was 119 ng/L. Two wells sampled for the first time for PFAS in 2017 reported
exceedances of the HA for PFOA (MW-10, Spring and Fall 2017 and OP-2, Spring 2017).
There were no other first-time exceedances of PFOA in 2017.

Of the 37 groundwater wells sampled in 2017, 20 did not report PFOA above the HA. The
highest concentrations of PFOA were reported in shallow bedrock wells located along the
southwestern edge of the landfill and in overburden wells located along the northwestern
and southeastern corners of the landfill. There is no clear distinction between
concentrations of PFOA in bedrock and overburden wells. However, concentrations were
generally lower in wells as distance away from the landfill increased.

PFOS
Groundwater samples from 37 monitoring wells were submitted for analysis of PFOS.

The HA for PFOS is 70 ng/L. HA exceedances occurred at the following 10 wells:
OU-1: MW-5S, MW-8, MW-9, MW-10, and MW-11 (Spring and Fall 2017),

QU-2: AE-2A, AE-2B, AE-3A, and GZ-105 (Spring and Fall 2017); AE-3B (Spring
2017 only).

The number of HA exceedances for PFOS in 2017 are consistent with 2016, with the
exception of AE-3B, which was reported slightly above the HA during the Spring 2017
event (91 ng/l) and had been reported at a concentration of 62.8 ng/L (slightly below the
HA) in 2016. PFOS results in the sample from AE-3B during the fall event (64 ng/l) did
not exceed the HA and were consistent with the 2016 results. One well, sampled for the
first time for PFAS in 2017 reported exceedances of the HA for PFOS (MW-10, Spring
and Fall 2017). There were no other first-time exceedances of PFOS during 2017.

JN: 10424.014-01 17 2017 DRAFT Annual Summary Report
North Hampton, New Hampshire



5.2.2

CES'S

Of the 37 groundwater wells sampled in 2017, 27 did not report PFOS above the HA. The
highest concentrations of PFOS were reported in shallow bedrock and overburden wells
located along the western edge of the landfill. There is no clear distinction between
concentrations of PFOS in bedrock and overburden wells. However, concentrations were
generally lower in wells as distance away from the landfill increased. Concentrations of
PFOS were generally lower than PFOS in bedrock and overburden wells.

PEOA/PFOS Combined
Groundwater samples from 37 monitoring wells were submitted for analysis of
PFOA/PFOS combined.

The HA for PFOA/PFOS combined is 70 nanograms per liter (ng/L). HA exceedances
occurred at the following eighteen (18) wells:

OuU-1: MW-4, MW-5D, MW-5S, MW-8, MW-9, MW-10, and MW-11 (Spring and
Fall 2017); OP-2 and BP-4 (Spring 2017 only),

Ou-2: AE-2A, AE-2B, AE-3A, AE-3B, FPC-5B, FPC-6A, FPC-6B, FPC-9A, and
GZ-105 (Spring and Fall 2017).

The number of HA exceedances for the combination of PFOA/PFOS in 2017 is consistent
with 2016. Two wells sampled for the first time for PFAS in 2017 reported exceedances
of the HA for PFOA/PFOS combined (MW-10, Spring and Fall 2017 and OP-2, Spring
2017). There were no other first-time exceedances of PFOA/PFOS during 2017

Of the 37 groundwater wells sampled in 2017, 19 did not report the combination of
PFOA/PFOS above the HA. Concentrations of the combination of PFOA/PFOS were
consistent with the concentrations of PFOA whereas the highest were reported in shallow
bedrock wells located along the southwestern edge of the landfill and in overburden wells
located along the northwestern and southeastern corners of the landfill. There is no clear
distinction between concentrations of PFOA/PFOS in bedrock and overburden wells.
However, concentrations were generally lower in wells as distance away from the landfill
increased.

In general, concentrations of COCs and PFAS are highest in OU-1 wells near the landfill
boundary and tend to decrease with distance from the landfill. With the exception of
manganese in four residential wells, concentrations of COCs and PFAS do not exceed
CLs or AGQS outside of the GMZ.

Off-Site Water Supply Wells

Analytical results for VOCs (EPA Method 524 NHDES Full List), 1,4-dioxane using a low-
level detection limit methodology (EPA Method 8260B SIM), arsenic and manganese
(EPA Method 200.8), and PFAS (EPA 537 Modified) for the 23 off-site water supply wells
sampled were tabulated and compared to EPA-established CLs, NHDES-established
AGQSs, and EPA HAs. Results are summarized in Table 3.

Arsenic, VOCs, PFOA, PFOS, and PFOA/PFOS combined were not detected above
applicable EPA CL, NHDES AGQS, or federal health advisories in any residential wells
sampled during 2017.
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Consistent with previous sampling events and historical data, 1,4-dioxane was not
detected in water supply wells 415BHR and 346BHR as well as 18 of the 19 additional
water supply wells sampled in 2017.

1,4-dioxane concentrations reported in off-site water supply well R-3 ranged from 0.28
ug/L (September 2017 original sample) to 0.34 ug/L (January 2017 duplicate sample) and
from 0.35 ug/L (January 2017) to 0.54 ug/L (September 2017) in well 339 BHR. 1,4-
dioxane concentrations continue to be stable below the EPA Cleanup Level and NHDES
AGQS in these wells and are evidence of plume stability in this area. 1,4-dioxane was
also reported in off-site well 178A LR at a concentration of 0.29 ug/L (sampled for the first
time in September 2017), well below the EPA Cleanup Level and NHDES AGQS.

Manganese exceeded the EPA CL of 0.3 ug/L at 339BHR during the January 2017 (0.42
mg/L) and September 2017 (0.34 mg/L) sampling events but was well below the AGQS
(0.84 mg/L). Manganese also exceeded the EPA CL of 0.3 mg/L at 346 BHR during
September 2017 (0.45 mg/L), at 4ROD during January 2017 (0.38 mg/L) and September
2017 (0.42 mg/L), and at 5 BFL during January 2017 (0.82 mg/L) and September 2017
(2.3 mg/L). The only exceedance of the NHDES AGQS for manganese (0.84 mg/L) in off-
site water supply wells in 2017 was at 5 BFL during September 2017.

The residential samples collected in January 2017 used the standard laboratory reporting
limit of 8 ng/L for PFAS, while all other samples collected in 2017 utilized lower reporting
limits specified by the regulatory agencies as presented in the SAP. As a result of the
lower reporting limits for PFAS, several detections were reported at locations that were
reported as Not Detected (ND) at the previous reporting limit of 8 ng/L. It is likely that
PFAS would have been detected in previous sampling events at these locations if the
laboratory had run modified methods with lower reporting limits. Note that none of the
detections exceeded 8 ng/L where they were previously reported as ND. No other new
parameters were detected in Site groundwater. Refer to Section 5.2.2 for a discussion of
groundwater regulatory threshold exceedances.

Although very low concentrations of PFOA, PFOS, and/or PFOA/PFOA combined were
reported in one or more residences in 2017, there were no exceedances of the HA for
PFOA, PFOS, or PFOA/PFOS combined in any of the residential wells sampled in 2017.
The highest combined PFOA/PFOA concentration in any residential supply well located in
Stone Meadow Way, Red Oak Drive, Berry Farm Lane, and Falls Way was less than 8
ng/l, with the exception of 339 BHR (Golf Course) at 17.8 and 13.5 ng/l in January 2017
and September 2017, respectively, which is well below the applicable HA. Although there
are a significant number of individual PFAS, only PFOA, PFOS, and PFOA/PFOS
combined have HAs/AQGSs. For 2017, samples were analyzed for a list of PFAS
recommended by the agencies which included six different individual compounds. Of the
four-remaining individual PFAS compounds analyzed in 2017, most were reported as not
detected above the reporting limit. However, if a concentration was detected it was
generally at low or “estimated” concentration and are reported on applicable summary
tables in this report.

Note that combined PFOA/PFOS concentrations at four residential wells added to the
sampling program in September 2017 were less than 10 ng/l. Three of these wells are
located south of North Road and are not considered to be in a groundwater flow path from
the landfill.
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Parameter Isoconcentration Maps and Cross Sections

Isoconcentration maps were prepared to show the lateral and vertical distributions of
arsenic, manganese, 1,4-dioxane, PFOA, PFOS, and the combination of PFOA/PFOS
concentrations in overburden and bedrock groundwater. Isoconcentration maps for
benzene and tetrahydrofuran were not prepared because no CL/AGQSs exceedances
were reported in 2017. Isoconcentration maps for TBA were not prepared because TBA
was only detected in two wells located in close proximity to one another in OU-1.

The interpreted lateral distributions of arsenic, manganese, 1,4-dioxane, PFOA, PFOS,
and combination of PFOA/PFOS in overburden and bedrock groundwater are shown on
Figures 5 to 16. The interpreted vertical distributions of arsenic, manganese, 1,4-
dioxane, PFOA, PFOS, and combination of PFOA/PFOS in groundwater are shown on
Figures 17 to 28. General conclusions based on a review of Figures 5 through 28 are
discussed below.

The addition of monitoring wells GZ-109 and GZ-117 to the east and the FPC-3
series monitoring wells to the southwest have provided a better understanding of
the extent of impacts south and east of the landfill. Data from these sampling
locations demonstrate that water quality impacts above applicable regulatory
standards are contained within the GMZ.

In general, arsenic, manganese, 1,4-dioxane, PFOA, PFOS, and the combination
of PFOA/PFOS concentrations in bedrock and overburden groundwater decrease
with distance from the landfill area and appear to migrate toward Berry’s Brook
and Little River consistent with the Site conceptual model.

The horizontal and vertical distributions of 1,4-dioxane, arsenic, manganese,
PFOA, PFOS, and the combination of PFOA/PFOS concentrations in bedrock and
overburden groundwater are consistent with groundwater flow directions
established using groundwater potentiometric surface elevations at wells and well
couplets.

Arsenic was not detected at concentrations above regulatory standards in
residential wells north of the GMZ during 2017, suggesting that arsenic
concentrations above the regulatory standard are contained within the GMZ.
Results for arsenic, manganese, and 1,4-dioxane for 2017 are consistent with
historical data, although a moderate decline/stabilization in arsenic concentrations
is noted at wells FPC-6A and B, the most northerly monitoring location within the
GMZ, and in 1,4-dioxane at MW-8, MW-11, and AE-2A, located west of the landfill.
Results from the FPC-3 series monitoring wells and FPC-4B indicate that the
extent of groundwater impacts to the south of the Site do not extend beyond these
wells in overburden and shallow bedrock. Concentrations reported above the
applicable CL/AGQS/HA appear to extend approximately 1,000 feet south of the
landfill.

Based on the analytical results from monitoring well FPC-4B and the AE-4 series
monitoring wells in conjunction with watershed boundaries, geologic structure and
groundwater elevation data, we interpret that groundwater impacts above CLs,
AGQS and/or HAz do not extend beyond the western boundary of the GMZ.
Analytical results from the FPC-6 series monitoring wells have shown limited
impacts with manganese being reported above the CL/AGQS and PFAS being
reported above the applicable HAs in 2017.
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Water quality data from the two eastern most monitoring wells GZ-109 and GZ-
117 have confirmed that groundwater quality impacts are limited to a small area
east of the landfill and do not extend beyond the eastern boundary of the GMZ.
These data along with groundwater elevation data also support the interpretation
that a significant groundwater flow path from the landfill to the east is not present.
The extent of water quality impacts above regulatory standards is less well defined
to the north of the Site along Berry’s Brook due to the lack of downgradient
monitoring wells near the northern boundary of the GMZ. The CLG plans to install
two well couplets in this area to further define the extent of water quality impacts
in this area. However, as discussed in Section 5.2.2, residential well sampling
completed at locations north of the GMZ boundary did not detect any COC
concentrations above the CLs, AGQSs or HAs with the exception of manganese,
a naturally occurring COC which was detected in one well above the AGQS and 4
wells above the EPA CL.

Parameter Trend Analysis for Groundwater

Mann-Kendall statistical trend analysis tests were completed for arsenic and manganese
at groundwater monitoring points where regulatory threshold exceedances were reported
in the last five years, and at wells that were compliant with regulatory thresholds in the last
five years, if arsenic or manganese exceedances were reported in the last five years in
the associated well couplet. Statistical trend analysis tests were completed for TBA, 1,4-
dioxane, and benzene at groundwater monitoring points where it has been detected in the
last 14 years. There is insufficient data to perform statistical trend analysis for PFAS.

The Mann-Kendall test is a statistical method for assessing the probability that an
increasing trend exists in a given data set. The test evaluates each data point relative to
previous data points to calculate the number of positive and negative differences between
constituent concentrations. Based on the number of data points and the sum of the
negative and positive differences between adjacent data points, the probability that a
statistically significant trend exists is calculated at the confidence limit selected.

Mann-Kendall trend analysis tests were completed using data collected from 2004 to 2017
when five or more data points and two or more detections above the laboratory practical
guantitative limit (PQL) were available. For non-detect results, the detection limit was
used to complete the trend test. For the majority of the tests, 10 or more data points were
available for this 14-year period (2004-2017). However, fewer than 10 data points are
available for TBA and 1,4-dioxane because analysis for these parameters did not begin
until 2007 and 2009, respectively. A confidence limit of 95 percent was selected to identify
statistically significant trends (i.e., there is a 95 percent probability that the trend calculated
by the test exists). The Mann-Kendall trend tests were completed with ChemStat™
Starpoint Software, Advanced Statistical Analysis of Ground Water, Surface Water, Soil,
or Air Quality Monitoring Data.

Time-series trend plots (attached) for each of the data sets were prepared and visually
reviewed to verify that the last five years of data in each data set are consistent with
statistical trend analysis results and in the context of the complete data set.

The results of CES’ statistical analysis and qualitative/visual review of the time series
charts for arsenic, manganese, benzene, TBA and 1,4-dioxane are provided on Table 8.
Conclusions drawn by CES based on statistical trend analysis and a visual review of time-
series plots are summarized below.
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1,4-Dioxane

Mann-Kendall tests for 1,4-dioxane at monitoring wells indicate statistically
significant evidence of a decreasing trend at five out of thirty-seven monitoring
wells (bedrock wells MW-5S, MW-8, MW-11, and FPC-8B and overburden
monitoring well AE-2A).

A review of time series plots indicated that a visually apparent decreasing trend in
1,4-dioxane concentrations is present at four additional wells (deep bedrock wells
BP-4, AE-2B, and AE-3B and overburden well AE-3A).

1,4-dioxane concentrations are stable below the CL and AGQS at the two off-site
water supply wells (R-3 and 339BHR) where it has been detected in previous
sampling events.

Increasing trends were not identified in any monitoring wells sampled in 2017.

Benzene
Benzene concentrations at the seven monitoring wells where it was detected in
2017 are stable or decreasing (i.e., MW-5D, MW-5S, MW-8, MW-11, AE-3A, AE-
3B, and GZ-105). A statistically significant increasing trend was not reported in
any well for benzene.

Tertiary-butyl alcohol

TBA concentrations at the two wells where it has been detected (MW-5D and MW-
8) are stable. At MW-5D, no statistically significant trend is reported, and review of
time series plots indicates that concentrations are stable. At MW-8, a statistically
significant decreasing trend was reported, but review of time series plots indicates
that concentrations are stable, which is consistent with historical data.

Arsenic & Manganese (Redox Metals)

Arsenic and manganese are naturally occurring elements in soil and bedrock in much of
New Hampshire and New England. The solubility of these elements are affected by the
local geochemical environment, particularly, the strength of oxidizing or reducing
conditions. In general, more reducing conditions (lower dissolved oxygen, lower ph, lower
alkalinity) result in greater solubility of both manganese and arsenic. Reducing conditions
can occur naturally in areas such as wetlands, bogs, or other area where natural
degradation of organic materials is occurring or where limited exchange of fresh water is
occurring, and oxygen becomes depleted. Reducing conditions can also occur due to
anthroipogenic (man-made) causes such as landfills, composting, mulching, wastewater
treatment, and related activity. As a result, the specific source or cause of arsenic and
manganese at specific locations may be affected by one or more of the factors discussed
above. A review of historic data and concentrations detected in 2017 indicate the
following.
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No trend or a decreasing trend in arsenic is apparent at seventeen groundwater
monitoring locations, including: bedrock wells MW-5D, MW-5S, MW-8, MW-11,
FPC-6B, AE-1B, AE-2B, AE-3B, and GZ-105; overburden (outwash) wells MW-4,
MW-9, MW-10, OP-2, and OP-5; and overburden (till) wells AE-1A, AE-2A, and
AE-3A. No trend or decreasing trend in manganese is apparent at 16 groundwater
monitoring locations, including: bedrock wells MW-5S, MW-6, MW-8, FPC-6B,
FPC-11B, AE-2B, and AE-4B; overburden (outwash) well OP-5, AE-4A, MW-4,
MW-9, and MW-10; and overburden (till) wells AE-1A, FPC-6A, FPC-9A, and FPC-
11A. This is indicative of stable or improving water quality,

At the GMZ boundary well couplet FPC-6, a review of time series plots for arsenic
and manganese indicates that concentrations show no trend in shallow bedrock
well FPC-6B. Areview of time series plots indicate that manganese concentrations
have continued to fluctuate in the shallow overburden (till) well FPC-6A and do not
show a clear trend. Arsenic was not reported above the EPA CL or NHDES AGQS
at FPC-6A in 2017.

The Mann Kendall trend analysis reported that manganese concentrations are
increasing at overburden (outwash) well OP-2 and no trend is present for arsenic
at OP-2 and OP-5 or for manganese at OP-5. A review of time series plots indicate
that arsenic shows an apparent increase in OP-5 and manganese shows an
apparent decrease in both wells. The manganese concentration at OP-2 was
reported at a historical high in the spring, while OP-5 manganese concentrations
remain within the historic ranges. Arsenic showed a slight increase in
concentration at OP-2 for the Fall 2017 sampling (15 ug/L to 26 ug/L). However,
concentrations remain below the historical high.

Arsenic and manganese concentrations at bedrock well BP-4 appear to be slowly
increasing based on a review of the time series plot with concentrations of
manganese remaining within historical ranges reported at the well. However,
arsenic at BP-4 was reported at a historical high in 2017. Concentrations of arsenic
and manganese decrease as one moves east from BP-4, away from the landfill.
Arsenic concentrations at overburden (till) well FPC-9A appear to be slowly
increasing since August 2008. However, the magnitude of increase is very low,
and concentrations remain within historical ranges reported at the well.

At open borehole well MW-6, manganese concentrations have fluctuated over
time. Changes in sampling methodologies (as highlighted on the time series plot)
have been accompanied by significant changes in manganese concentrations and
affect the accuracy of the manganese trend determination. Arsenic concentrations
continue to be well below the AGQS/CL and have remained stable during the
transition between different sampling methods.

Bedrock wells MW-5D, AE-1B, and AE-3B and overburden (till) wells AE-2A and
AE-3A reported increasing trends in manganese. Although these wells have
shown an increase, the magnitude of the increase is generally low, and
concentrations remain at/below historical ranges reported in wells.
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5.5 Status of Constituents of Concern in Groundwater

A table summarizing the COCs and associated EPA-established CLs and/or NHDES-
established AGQSs is provided in Section 1.1. Analytical data for each COC from
November 2000 to September 2017 at groundwater monitoring location identified in the
SAP are provided in Table 9. Although PFAS has not been formally designated as a
COC, a summary of analytical results from 2016 and 2017 are included in Table 9. A brief
summary of the status of each constituent, based on the data presented in Table 9 is
provided below:

JN: 10424.014-01

Benzene: Trace concentrations below the CL/AGQS continue to be reported in
seven monitoring wells located in close proximity to or downgradient of the landfill.
In the last five years, concentrations have exceeded CLs or AGQSs at 2 wells
(MW-8 and GZ-105). No exceedances were reported since 2015.
Chlorobenzene: Trace concentrations continue to be reported in seven monitoring
wells located in close proximity to or downgradient of the landfill. The last
exceedance of an CL or AGQS was reported at MW-9 in 2002.
Tetrachloroethylene: No detections have been reported since the start of the long-
term monitoring plan in 1999.

Tetrahydrofuran: In the last five years, detections have been reported at six
monitoring wells located in close proximity to or downgradient of the landfill. MW-
8 slightly exceeded the CL (154 ug/L) for tetrahydrofuran during 2016. However,
was reported below the CL in 2017 (110 and 120 ug/L, Spring and Fall 2017). Prior
to that, the last reported exceedance of an CL or AGQS was in 2010 (MW-8).
1,2-dichloropropane: No detections have been reported since the start of the long-
term monitoring plan in 1999.

2-butanone: In 1998 and 1999, trace concentrations were reported at MW-11. No
detections have been reported since 2000.

Diethyl phthalate / Phenol: In May 1998 and April 1999, groundwater samples
were submitted for analysis of semi-volatile organic compounds (SVOCs) and no
exceedances were reported. Therefore, SVOCs were removed from the long-term
monitoring plan.

Trans-1,2-dichloroethene: No detections have been reported since the start of
the long-term monitoring plan in 1999.

1,4-dioxane: Since August 2009, samples from selected monitoring wells have
been analyzed for 1,4-dioxane with a low-level detection limit methodology (EPA
Method 8260B SIM). However, all monitoring wells were analyzed for 1,4-dioxane
in 2017. 1,4-dioxane is commonly reported above the CL/AGQS in monitoring
wells located in close proximity to or downgradient of the landfill and was reported
in 17 of the 37 wells sampled in 2017 above the CL/AGQS. Trace concentrations
below the AGQS have been reported at two water supply wells (R-3 and 339BHR)
located downgradient of the landfill along Breakfast Hill Road. 1,4-dioxane was
also reported a trace concentration at water supply well 178A LR, which was
sampled for the first time in 2017. 1,4-dioxane was not detected in the 20 other
water supply wells sampled in 2017. Increasing trends did not occur for any wells
sampled in 2017. A visually apparent decreasing trend in 1,4-dioxane
concentrations is present at shallow bedrock wells MW-5S, MW-8, MW-11, and
FPC-8B, in overburden monitoring wells AE-2A and AE-3A screened in the till unit,
and in bedrock wells BP-4, AE-2B, and AE-3B.

Tertiary butyl alcohol (TBA): Samples from selected monitoring wells have been
analyzed for TBA since 2007. TBA has been reported above the reporting limits
at two wells (MW-5D, Fall 2017, and MW-8, Spring 2017). Both wells reported a
concentration slightly above the NHDES AGQS in 2017.
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Antimony: Antimony is rarely detected in groundwater. The last exceedance was
an isolated detection/exceedance reported at AE-4A in 2006.
Arsenic/Manganese: Arsenic and manganese are reported above cleanup criteria
(CL/AGQS) at many wells located in close proximity to or downgradient of the
landfill. Arsenic and/or manganese exceedances were or have been reported at
several monitoring wells (FPC-7, AE-1 and AE-4, and historically at GZ-123, GZ-
125 and FPC-2) located hydraulically upgradient or cross-gradient of the impacted
groundwater area. An arsenic and manganese background study will be
completed in 2018 to determine if this result remains consistent with previous
interpretations (Summit, 2013) indicating the landfill is not considered to be the
primary source of arsenic and manganese in groundwater and that a reducing
condition in groundwater downgradient of the landfill resulted in the mobilization of
naturally occurring arsenic and manganese present in overburden and bedrock.
Beryllium: Beryllium is rarely detected in groundwater. The last exceedance was
an isolated detection/exceedance reported at MW-6, AE-1A and FPC-11A in 2004.
Chromium/Lead/Nickel: Chromium, lead and/or nickel exceedances (total metals)
were reported at one well (MW-4) in 2006, 2007, and 2008. However, only trace
concentrations well below cleanup criteria were reported at MW-4 since 2009.
Vanadium: Trace concentrations have been reported at selected monitoring wells.
No exceedances have been reported since 2005.

PEOA: PFOA was reported above the Federal HA of 70 ng/L in eight OU-1 wells
and nine OU-2 wells. The wells exceeding the HA are generally in close proximity
to, downgradient of, or along the western edge of the landfill. There is insufficient
data to establish trends. However, concentrations have been generally consistent
with 2016 data, with no well showing a significant increase. Monitoring wells MW-
10 and OP-2, were only sampled in 2017 and reported concentrations of PFOA in
exceedance of the HA for one or both of the 2017 sampling events. However,
MW-10 and OP-2 could not be compared to 2016 concentrations as they weren’t
sampled in 2016. Concentrations reported in MW-10 are consistent with
concentrations reported in well MW-9, located approximately 300 feet to the south
of MW-10. OP-2 is located along the northeastern corner of the landfill.

PEOS: PFOS was reported above the Federal HA of 70 ng/L in five OU-1 wells
and five OU-2 wells. The wells are generally in close proximity to, downgradient
of, or along the western edge of the landfill. There is insufficient data to establish
trends. However, concentrations have been generally consistent with 2016 data,
with no well showing a significant increase. MW-10, located along the western
edge of the landfill, was only sampled in 2017 and could not be compared to 2016
concentrations. Concentrations reported in MW-10 are consistent with
concentrations reported in well MW-9, located approximately 300 feet to the south
of MW-10.
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Combined PFOA/PFOS: The combination of PFOA/PFOS was reported above
the Federal HA of 70 ng/L in nine OU-1 wells and nine OU-2 wells. The wells are
generally in close proximity to, downgradient of, or along the western edge of the
landfill. There is insufficient data to establish trends. However, concentrations
have been generally consistent with 2016 data with no one well showing a
significant increase. Groundwater samples collected from monitoring wells MW-
10 and OP-2, were analyzed for the presence of PFAS for the first time in 2017
and detected concentrations of PFOA/PFOS above the HA for one or both of the
2017 sampling events. Concentrations reported in MW-10 are consistent with
concentrations reported in well MW-9, located approximately 300 feet to the south
of MW-10. OP-2 is located approximately 100 feet from the northeastern boundary
of the landfill and concentrations of PFOA/PFOS are similar or less than other
monitoring wells located in close proximity to the landfill.

5.6 Surface Water Quality Regulatory Threshold Exceedances
Results for samples collected 2017, indicate that water quality meets NHDES Surface
Water Standards for acute and chronic exposure scenarios, with the following exceptions:
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Iron at SW-111 and SW-BB1 exceeded the chronic standard of 1 mg/L during the
Fall 2017 sampling event. SW-BB1 is located in a wetland area and 