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September 2, 2016 
 
 
Peter Britz 
Coakley Project Coordinator 
1 Junkins Avenue 
Portsmouth, New Hampshire 03801 
 
RE:  Results of Perfluorinated Chemical Groundwater Sampling for Selected Wells 

within OU-1 and OU-2 at the Coakley Landfill - North Hampton, New Hampshire 
 
Dear Mr. Britz: 
 
The US Environmental Protection Agency (EPA) and the New Hampshire Department of 
Environmental Services (NHDES) have identified Perfluorinated Chemicals (PFCs) as emerging 
environmental contaminants.  Health Advisory (HA) concentrations have been established for two 
PFCs, perfluorooctanesulfonic acid (PFOS) and perfluorooctanoic acid (PFOA) by EPA, and 
NHDES has established an Ambient Groundwater Quality Standard (AGQS) for both chemicals.  
The HA and AGQS are 70 parts per trillion (ppt) individually for PFOA and PFOS and 70 ppt for 
combined concentrations of PFOA and PFOS. 
 
To investigate the presence (or absence) and concentrations of PFCs in groundwater at the 
closed Coakley Landfill site in North Hampton, New Hampshire, the agencies requested that the 
Coakley Landfill Group (CLG) develop a PFC sampling protocol and initially undertake 
groundwater sampling from monitoring wells within Operable Unit 1 (OU-1).  If analytical results 
from OU-1 monitoring wells exceeded regulatory standards, the investigation would be expanded 
to include monitoring wells in Operable Unit 2 (OU-2). 
 
CES, Inc. (CES), on behalf of the Coakley Landfill Group (CLG), developed a PFC Field Sampling 
Protocol that was approved by EPA in a May 11, 2016 letter to the CLG.  Following the approved 
protocol, CES collected groundwater samples from seven groundwater monitoring wells within 
OU-1 on May 24 and 25, 2016 for analysis of six PFCs.   
 
Based on the analytical results of the OU-1 sampling which reported concentrations of PFOA and 
PFOS above regulatory standards, the CLG subsequently collected groundwater samples from 
20 monitoring wells within OU-2 from July 12 through 14, 2016.   
 
To assess the presence or absence of PFCs in off-site residential groundwater supply wells in 
the vicinity of the Coakley site, NHDES collected groundwater samples from 18 off-site water 
supply wells between July 11 and 13, 2016. 
 
Site plans showing the OU-1 and OU-2 groundwater monitoring well locations and approximate 
location of the off-site drinking water supply wells sampled by NHDES are included as Figures 1 
and 2.  
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SAMPLING PROCEDURES AND RESULTS 
 
OU-1 
Samples were collected from wells within OU-1 where 1,4-dioxane was detected at 
concentrations above the NHDES ambient groundwater quality standard (AGQS) in the 2015 
annual sampling event (MW-4, MW-5D, MW-5S, MW-8, MW-9, MW-11 and BP-4).   
 
Groundwater samples from these wells were analyzed for the presence of six PFCs: 
 

 perfluorobutanesulfonic acid (PFBS) 
 perfluoroheptanoic acid (PFHpA) 
 perfluorohexanesulfonic acid (PFHxS) 
 perfluorooctanoic acid (PFOA) 
 perfluorononanoic acid (PFNA) 
 perfluorooctanesulfonic acid (PFOS) 

 
Groundwater samples were collected in accordance with the PFC Field Sampling Protocol 
contained in Attachment 1 and sampling protocols contained in the 2015 Coakley Landfill 
Sampling and Analysis Plan (SAP) approved by EPA and NHDES.  Groundwater samples were 
immediately placed on ice in a cooler and submitted under chain of custody to Eastern Analytical 
Inc. (EAI) in Concord, New Hampshire.  EAI forwarded the samples to Vista Analytical Laboratory 
in El Dorado Hills, California for analysis of PFCs using Modified EPA Method 537.   
 
Quality Assurance protocols included analyses of equipment blank samples (completed on the 
water level meter and a new bailer) as well as a field blank sample containing lab provided 
deionized water for the six PFCs listed above.   
 
Laboratory results for the OU-1 groundwater samples are enclosed as Attachment 2.  Laboratory 
results include a Quality Assurance/Quality Control (QA/QC) package prepared in accordance 
with the SAP.  A Tier 1 Plus data validation was completed by Terranova Environmental, LLC 
(Terranova) of Rye, New Hampshire (Attachment 3).  No systemic concerns were identified during 
the Tier 1 Plus data review.  None of the data were qualified as rejected and data completeness 
was 100%.     
 
Table 1 presents a summary of analytical results from samples collected from monitoring wells in 
OU-1.  As shown on the Table, concentrations of PFOA ranged from 57.6 ppt (BP-4) to 756 ppt 
(MW-4).  PFOA was reported above the standard (70 ppt) in five of the seven wells sampled.  
These five wells included one well screened in glacial till, one well screened in glacial outwash, 
and three shallow bedrock wells.  PFOA was not detected above the standard in the deeper 
bedrock wells (MW-5D and BP-4).  
 
Concentrations of PFOS ranged from 13.3 ppt (BP-4) to 452 ppt (MW-9).  PFOS was reported 
above the standard (70 ppt) in four of the seven wells sampled.  These four wells included one 
well screened in glacial outwash and three shallow bedrock wells.  PFOS was not reported above 
the standard in the deeper bedrock wells (MW-5D and BP-4) and one well screened in glacial till 
(MW-4).   
 
The combined concentrations of PFOA and PFOS exceeded the standard (70 ppt) in all seven 
OU-1 wells sampled.  
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A May 10, 2016 letter from the CLG to EPA and NHDES indicated that, if detected concentrations 
of PFOA and PFOS in OU-1 wells exceed the Health Advisories, the location, magnitude, and 
extent of PFOA and PFOS detections were to be reviewed to determine whether the assessment 
area should be expanded to OU-2.  Based on the results of the OU-1 sampling, the assessment 
was expanded to include OU-2 wells. 
 
OU-2 
Twenty OU-2 groundwater quality monitoring wells were sampled from July 12 through 14, 2016 
by CES.  Groundwater samples from these wells were collected using the same protocols and 
analyzed for the presence of the same six PFCs as targeted in the OU-1 wells.  
  
Laboratory results for the OU-2 groundwater samples are enclosed as Attachment 2.  Similar to 
OU-1 samples, laboratory results include a Quality Assurance/Quality Control (QA/QC) package 
prepared in accordance with the SAP.  A Tier 1 Plus data validation was completed by Terranova 
Environmental, LLC (Terranova) of Rye, New Hampshire (contained in Attachment 3).  No 
systemic concerns were identified during the Tier 1 Plus data review.  None of the data reported 
were qualified as rejected and data completeness was 100%.     
 
Table 2 presents a summary of analytical results from samples collected from monitoring wells in 
OU-2.  As shown on the Table, concentrations of PFOA ranged from not detected above the 
laboratory detection limit (ND) (AE-4A and FPC-4B) to 670 ppt (AE-2B).  PFOA was reported 
above the standard (70 ppt) in nine of the twenty wells sampled.  These nine wells included four 
wells screened in glacial till and five shallow bedrock wells 
 
Concentrations of PFOS ranged from ND (AE-4A, AE-4B, and FPC-4B) to 463 ppt (AE-2B).  
PFOS was reported above the standard (70 ppt) in five of the twenty wells sampled.  These five 
wells included two shallow bedrock wells and three wells screened in glacial till. 
 
The combined concentrations of PFOA and PFOS exceeded the standard (70 ppt) in nine of 
twenty OU-2 wells sampled. 
 
Off-Site Residential Wells 
On July 11 and 13, 2016 NHDES sampled 18 off-site residential water supply wells.  Groundwater 
samples from these wells were analyzed for the presence of the same six PFCs as targeted in 
OU-1 and OU-2 monitoring wells. 
 
CLG was provided with the results of the off-site water supply well sampling by NHDES and they 
are discussed below. 
 
Table 3 presents a summary of analytical results for the samples collected from 18 off-site 
residential wells by NHDES.  As shown on the Table, PFOA was not detected in 17 of the 18 
samples analyzed.  PFOA was detected in one off-site residential water supply well at a 
concentration of 25 ppt (339 Breakfast Hill Road), well below the standard of 70 ppt.     
 
Similar to PFOA, PFOS was not detected in 17 of the 18 samples.  One off-site residential water 
supply well sample (463 Breakfast Hill Road) reported a detection of 8.1 ppt, well below the 
standard of 70 ppt.  PFOS was not reported above the standard (70 ppt) in any of the off-site 
water supply wells sampled.   
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The combined concentrations of PFOA and PFOS did not exceed the standard (70 ppt) in any of 
the 18 residential supply well samples. 

The interpreted lateral distribution of PFOA and PFOS individually, and PFOA and PFOS 
combined, in overburden and bedrock groundwater are shown on Figures 3 to 8.  The interpreted 
vertical distributions of PFOA and PFOS combined in groundwater are shown on Figures 9 and 
10. General conclusions based on a review of Figures 3 through 10 are discussed below.

 In general, PFC concentrations in bedrock and overburden groundwater decrease with
depth and distance from the landfill area.

 The horizontal and vertical distribution of PFC concentrations in bedrock and overburden
groundwater are generally consistent with past and current groundwater flow directions
established using groundwater data at monitoring wells and well couplets with the
predominant direction of groundwater flow being westerly away from the landfill area
toward the Little River/Berry’s Brook valley, where the direction of groundwater flow is to
the north-northeast and south-southwest.

SUMMARY 

Similar to 1,4-dioxane concentrations, concentrations of PFCs tend to decrease with depth and 
distance from the landfill.  Higher concentrations were reported in wells screened in shallow 
bedrock, outwash, or till located along the western side of the landfill adjacent to the former 
railroad.  MW-9 reported the highest concentration for OU-1 wells while AE-2B reported the 
highest concentrations for OU-2 wells.  PFOS concentrations were consistently lower than PFOA 
concentrations.   

PFOA and PFOS were not detected in 17 of the 18 off-site residential supply well samples 
collected by NHDES.  In the samples where PFOA or PFOS were reported, concentrations of 
PFOA and PFOS (one sample each) were well below the 70 ppt standard. 

If you have any questions concerning this project, please contact either of the undersigned at 
(207) 795-6009. 

Sincerely, 
CES, Inc. 

Suzanne Yerina, P.G.  Michael A. Deyling, P.G. 
Project Geologist Senior Project Geologist 

SLY/MAD/jna 

Enclosures 



TABLE 1
Summary of May 2016 Groundwater Analytical Data

Coakley Landfill Superfund Site ‐ North Hampton and Greenland, New Hampshire

Sampling Point ID MW‐4 MW‐4‐DUP MW‐5D MW‐5S MW‐8 MW‐9 MW‐11 BP‐4
GW‐EB‐

Waterlevel
FB‐DI‐
Water

GW‐EB‐
Bailer

Monitored Zone / Unit EPA NHDES Till Till DBR SBR SBR Outwash SBR OBH‐BR Blank Blank Blank
Date of Sample Collection HA AGQS 5/24/16 5/24/16 5/25/16 5/24/16 5/24/16 5/24/16 5/25/16 5/24/16 5/24/16 5/24/16 5/24/16
PERFLUORINATED CHEMICALS BY MODIFIED 537 ‐ (ng/L)
Perfluorobutanesulfonic acid (PFBS) ‐‐‐ ‐‐‐ 5.06J 4.96J 27.5 10.1 30.8 3.53J 10.8 2.72J <7.71U <7.86U <7.89U
Perfluoroheptanoic acid (PFHpA) ‐‐‐ ‐‐‐ 440 441 44.8 468 179 345 423 26.2 <7.71U <7.86U <7.89U
Perfluorohexanesulfonic acid (PFHxS) ‐‐‐ ‐‐‐ 40.4 32.8 42.9 58.6 93.6 17.9 60.2 12.1 <7.71U <7.86U <7.89U
Perfluorooctanoic acid (PFOA) 70 70 756 728 61.2 647 262 656 693 57.6 <7.71U <7.86U <7.89U
Perfluorononanoic acid (PFNA) ‐‐‐ ‐‐‐ 19.3 19.4 <8.05U 62.6 5.36J 169 84.9 1.55J <7.71U <7.86U <7.89U
Perfluorooctanesulfonic (PFOS) 70 70 30.8 31 29.3 84 212 452 308 13.3 <7.71U <7.86U <7.89U
Combination of PFOA and PFOS ‐‐‐ 70 786.8 759 90.5 731 474 1108 1001 70.9 ND ND ND
FIELD PARAMETERS
Dissolved Oxygen (mg/l) ‐‐‐ ‐‐‐ N/A N/A 1.2 1.4 1 1.8 0.9 0.9 N/A N/A N/A
Oxidation Reduction Potential (mV) ‐‐‐ ‐‐‐ N/A N/A ‐148 ‐109 ‐141 23 ‐131 ‐171 N/A N/A N/A
pH (standard units) ‐‐‐ ‐‐‐ N/A N/A 7.2 7 7.6 6.4 7.1 7.5 N/A N/A N/A
Specific Conductance (us/cm) ‐‐‐ ‐‐‐ N/A N/A 1392 854 1198 283 615 736 N/A N/A N/A
Temperature (degrees Celcius) ‐‐‐ ‐‐‐ N/A N/A 12 11 10 9 11 10 N/A N/A N/A
Turbidity (NTU) ‐‐‐ ‐‐‐ N/A N/A <5 <5 6 18 <5 <5 N/A N/A N/A
Notes:

ABBREVIATIONS
N/A
ND
PFC
#.## U
EPA 
NHDES AGQS
HA
uS/cm
ng/L
mg/L
NTU
mV
‐‐‐
J Concentration is detected below the Lower Calibration Limit of the instrument.

nephelometric turbidity unit
millivolt
Health Advisory standard not established.

 Not Detected at the reporting detection limit indicated
US Environmental Protection Agency 

microsiemens per centimeter
Health Advisory
New Hampshire Department of Environmental Services Ambient Groundwater Quality Standard

OPERABLE UNIT 1 (OU‐1)

2. Bolded and shaded values denote concentration exceeding the EPA Lifetime Health Advisory (HA).
3. Results for groundwater primary/duplicate samples are provided in this table: MW‐4/MW‐4‐DUP.    

nanograms per liter, parts per trillion
milligram per liter, parts per million

1. Monitored Zone / Unit identifies the hydrogeological unit within the screened/open interval.  The hydrogeology of the site is comprised of four principle geological units including bedrock, glacial till, marine 
sediments consisting predominately of silt and clay, and sandy outwash.  Bedrock well screened intervals vary as follows: "OBH‐BR" wells are standard 6‐inch diameter wells with steel casing set in bedrock and 
open boreholes (typical water supply well construction).  "SBR" indicates the screen interval is the upper most section of bedrock.  "DBR" is used to differentiate a screened interval that is below the uppermost 
section of bedrock (i.e.; MW‐5S versus MW‐5D). 

5. FB‐DI‐Water. Field blank is laboratory‐provided PFC free water that was used for decontamination purposes, poured directly from the lab supplied container into sampling containers.
6. GW‐EB‐Bailer. Equipment blank for bailer used for sampling MW‐4.  PFC free water supplied by the lab was poured directly onto a new bailer and collected in the sampling containers.

Not detected
Perfluorinated Chemicals

 Sample was not analyzed/measured for indicated parameter

4. GW‐EB‐Waterlevel.  Equipment blank for water level meter completed on a decomtaminated depth to water level meter after MW‐8 was sampled.
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TABLE 2
Summary of JULY 2016 Groundwater Analytical Data

Coakley Landfill Superfund Site ‐ North Hampton and Greenland, New Hampshire

Sampling Point ID AE‐1A AE‐1B AE‐2A AE‐2B AE‐3A AE‐3A‐DUP AE‐3B AE‐4A AE‐4B FPC‐4B FPC‐5B FPC‐6A FPC‐6B FPC‐7A FPC‐7B FPC‐8A FPC‐8B FPC‐9A FPC‐11A FPC‐11B GZ‐105 GZ‐105‐DUP
Monitored Unit EPA NHDES Till SBR Till SBR Till Till SBR Till SBR SBR SBR Till SBR Till SBR Till SBR Till Till Till SBR SBR
Date of Sample Collection CL AGQS 7/12/16 7/13/16 7/14/16 7/14/16 7/12/16 7/12/16 7/12/16 7/13/16 7/13/16 7/13/16 7/13/16 7/13/16 7/13/16 7/14/16 7/14/16 7/12/16 7/12/16 7/12/16 7/13/16 7/13/16 7/12/16 7/12/16
Perfluorobutanesulfonic acid (PFBS) ‐‐‐ ‐‐‐ <7.89 <8.01 3.72 16.3 5.65 5.76 6.62 <8.26 <8.19 <8.33 14.9 5.37 3.23 3.52 2.95 2.36 2.1 6.51 1.95 2.86 11 10.3
Perfluoroheptanoic acid (PFHpA) ‐‐‐ ‐‐‐ 1.21 1.71 342 350 83.4 86.3 82.2 <8.26 <8.19 <8.33 25.9 45.2 26.7 1.45 3.45 4.18 1.8 28 5.25 8.47 94.1 82.8
Perfluorohexanesulfonic acid (PFHxS) ‐‐‐ ‐‐‐ 2.96 3.03 27.1 85.9 18.6 19.3 20.4 <8.26 <8.19 <8.33 37.6 15.7 8.93 1.49 1.85 3.68 3.57 16.9 5.53 7.87 42.4 42.5
Perfluorooctanoic acid (PFOA) 70 70 6.1 5.71 640 670 196 223 195 <8.26 1.25 <8.33 108 126 74.9 4.45 8.65 8.98 2.98 81 19.5 29.6 198 159
Perfluorononanoic acid (PFNA) ‐‐‐ ‐‐‐ <7.89 <8.01 126 72.5 28.5 30.2 26.4 <8.26 <8.19 <8.33 1.29 7.41 4.7 <8.06 1.28 <8.36 <8.31 <8.24 <7.96 2.29 17.9 15.1
Perfluorooctanesulfonic (PFOS) 70 70 3.06 3.71 324 463 72.1 73.5 62.8 <8.26 <8.19 <8.33 31 28.4 17.6 1.78 3.27 3.89 1.46 26.5 5.21 16.5 130 117
Combination of PFOA and PFOS ‐‐‐ 70 9.16 9.42 964 1133 268.1 296.6 257.8 ND 1.25 ND 139 154.4 92.5 6.23 11.92 12.87 4.44 107.5 24.71 46.1 328 276
FIELD PARAMETERS
Dissolved Oxygen (mg/l) ‐‐‐ ‐‐‐ N/A N/A 1.6 1.8 1.3 N/A 1.3 1.3 3.1 1.6 1.7 1.7 1.3 4.7 4.2 1.8 1.4 1.3 1.8 1.9 0.9 N/A
Oxidation Reduction Potential (mV) ‐‐‐ ‐‐‐ N/A N/A ‐87 ‐128 ‐106 N/A ‐115 137 164 169 84 ‐25 ‐80 133 179 108 ‐169 ‐123 ‐105 ‐132 ‐144 N/A
pH (standard units) ‐‐‐ ‐‐‐ N/A N/A 6.7 7.3 6.9 N/A 7 6.6 6.7 6.3 8.1 6.9 6.9 6.5 6.5 6.6 8.2 7.2 7.6 7.4 7.6 N/A
Specific Conductance (us/cm) ‐‐‐ ‐‐‐ N/A N/A 486 1202 1028 N/A 1044 137 186 96 1206 742 477 151 175 282 230 1149 1294 3068 772 N/A
Temperature (degrees Celcius) ‐‐‐ ‐‐‐ N/A N/A 16 17 16 N/A 16 16 16 14 17 18 17 13 16 17 16 15 19 16 13 N/A
Turbidity (NTU) ‐‐‐ ‐‐‐ N/A N/A <5 <5 <5 N/A <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 N/A
Notes:

ABBREVIATIONS
N/A
ND
PFC
#.## U
EPA 
NHDES AGQS
HA
uS/cm
ng/L
mg/L
NTU
mV
‐‐‐
J Concentration is detected below the Lower Calibration Limit of the instrument.

OPERABLE UNIT 2 (OU‐2)

1. Monitored Zone / Unit identifies the hydrogeological unit within the screened/open interval.  The hydrogeology of the site is comprised of four principle geological units including 
2. Bolded and shaded values denote concentration exceeding the EPA Lifetime Health Advisory (HA).
3. Results for groundwater primary/duplicate samples are provided in this table: AE‐3A/AE‐3A‐DUP and GZ‐105/GZ‐105‐DUP.    
4. GW‐EB‐Waterlevel.  Equipment blank for water level meter completed on a decomtaminated depth to water level meter after AE‐1A was sampled.
5. FB‐DI‐Water. Field blank is laboratory‐provided PFC free water that was used for decontamination purposes, poured directly from the lab supplied container into sampling containers.

 Sample was not analyzed/measured for indicated parameter
Not detected
Perfluorinated Chemicals
 Not Detected at the reporting detection limit indicated
US Environmental Protection Agency 
New Hampshire Department of Environmental Services Ambient Groundwater Quality Standard

millivolt
Health Advisory standard not established.

Health Advisory
microsiemens per centimeter
nanograms per liter, parts per trillion
milligram per liter, parts per million
nephelometric turbidity unit
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TABLE 3
Summary of JULY 2016 Residential Groundwater Analytical Data

Coakley Landfill Superfund Site ‐ North Hampton and Greenland, New Hampshire

Sampling Point ID EPA NHDES 339 BHR 340 BHR 346 BHR 415 BHR 463 BHR R‐3 3 BFL 5 BFL 15 BFL 17 BFL 25 FW 67 NR 10 ROD 4 SMW 9 SMW 10 SMW 19 SMW 21 SMW
Date of Sample Collection HA AGQS 7/11/16 7/11/16 7/11/16 7/11/16 7/11/16 7/11/16 7/13/16 7/11/16 7/13/16 7/11/16 7/11/16 7/11/16 7/11/16 7/11/16 7/11/16 7/11/16 7/11/16 7/13/16
Perfluorobutanesulfonic acid (PFBS) ‐‐‐ ‐‐‐ <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16
Perfluoroheptanoic acid (PFHpA) ‐‐‐ ‐‐‐ <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 22B <16 77B 91B <16
Perfluorohexanesulfonic acid (PFHxS) ‐‐‐ ‐‐‐ <8 <8 <8 <8 11 <8 <8 <8 <8 <8 <8 <8 <8 <8 <8 <8 <8 <8
Perfluorooctanoic acid (PFOA) 70 70 25 <8 <8 <8 <8 <8 <8 <8 <8 <8 <8 <8 <8 <8 <8 <8 <8 <8
Perfluorononanoic acid (PFNA) ‐‐‐ ‐‐‐ <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16
Perfluorooctanesulfonic (PFOS) 70 70 <8 <8 <8 <8 8.1 <8 <8 <8 <8 <8 <8 <8 <8 <8 <8 <8 <8 <8
Combination of PFOA and PFOS ‐‐‐ 70 25 ND ND ND 8.1 ND ND ND ND ND ND ND ND ND ND ND ND ND
Notes:

ABBREVIATIONS
N/A
ND
PFC
#.## U
EPA 
NHDES AGQS
HA
uS/cm
ng/L
mg/L
NTU
mV
‐‐‐
B Result associate with lab blank contamination.
BHR Breakfast Hill Road

Health Advisory standard not established.

Health Advisory
microsiemens per centimeter
nanograms per liter, parts per trillion
milligram per liter, parts per million
nephelometric turbidity unit
millivolt

 Sample was not analyzed/measured for indicated parameter
Not detected
Perfluorinated Chemicals

Residential

1. Bolded and shaded values denote concentration exceeding the EPA Lifetime Health Advisory (HA) and New Hampshire Department of Environmental Services (NHDES) Ambient Groundwater Quality Standard (AGQS).

 Not Detected at the reporting detection limit indicated
US Environmental Protection Agency 
New Hampshire Department of Environmental Services Ambient Groundwater Quality Standard

1 of 1
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NOTES:

1. THIS PLAN IS BASED UPON A PLAN IN THE APRIL 2010 POP TITLED "ENVIRONMENTAL MONITORING NETWORK" DATED 08/16/07

(GOLDER ASSOCIATES, INC.), A PLAN IN THE 1999 SEDIMENT, SURFACE WATER AND GROUNDWATER MONITORING PLAN TITLED

"SITE PLAN" (ARIES ENGINEERING, INC.), AND CITY OF PORTSMOUTH SUBMETER-GPS LOCATIONS FOR SITE MONITORING POINTS.

STREAMS AND WATER SUPPLY WELL LOCATIONS BASED ON NH GRANIT AERIAL PHOTOGRAPHY AND THE ABOVE REFERENCE

SITE PLANS.  SITE FEATURE LOCATIONS AND SCALE ARE APPROXIMATE.

2. APPROXIMATE PROPERTY LINES BASED ON AFOREMENTIONED PLANS.  PROPERTIES IN GREENLAND ON BREAKFAST HILL ROAD

BASED UPON TOWN OF GREENLAND TAX MAP R-1 (DATED APRIL 1, 2013).

3.  GMZ BOUNDARY IS BASED UPON "GMZ BOUNDARY PLAN" DATED MAY 9, 2008 INCLUDED IN THE 2008 GMP APPLICATION PREPARED

BY HANCOCK ASSOCIATES, AND 2013 GMZ EXPANSION AREA ESTABLISHED BY THE 2013 GMP DATED JANUARY 7, 2014.
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NOTES:

1. THIS PLAN IS BASED UPON A PLAN IN THE APRIL 2010 POP TITLED "ENVIRONMENTAL MONITORING NETWORK" DATED 08/16/07

(GOLDER ASSOCIATES, INC.), A PLAN IN THE 1999 SEDIMENT, SURFACE WATER AND GROUNDWATER MONITORING PLAN TITLED

"SITE PLAN" (ARIES ENGINEERING, INC.), AND CITY OF PORTSMOUTH SUBMETER-GPS LOCATIONS FOR SITE MONITORING POINTS.

STREAMS AND WATER SUPPLY WELL LOCATIONS BASED ON NH GRANIT AERIAL PHOTOGRAPHY AND THE ABOVE REFERENCE

SITE PLANS.  SITE FEATURE LOCATIONS AND SCALE ARE APPROXIMATE.

2. APPROXIMATE PROPERTY LINES BASED ON AFOREMENTIONED PLANS.  PROPERTIES IN GREENLAND ON BREAKFAST HILL ROAD

BASED UPON TOWN OF GREENLAND TAX MAP R-1 (DATED APRIL 1, 2013).

3.  GMZ BOUNDARY IS BASED UPON "GMZ BOUNDARY PLAN" DATED MAY 9, 2008 INCLUDED IN THE 2008 GMP APPLICATION PREPARED

BY HANCOCK ASSOCIATES, AND 2013 GMZ EXPANSION AREA ESTABLISHED BY THE 2013 GMP DATED JANUARY 7, 2014.
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NOTES:

1. THIS PLAN IS BASED UPON A PLAN IN THE APRIL 2010 POP TITLED "ENVIRONMENTAL MONITORING NETWORK" DATED 08/16/07

(GOLDER ASSOCIATES, INC.), A PLAN IN THE 1999 SEDIMENT, SURFACE WATER AND GROUNDWATER MONITORING PLAN TITLED

"SITE PLAN" (ARIES ENGINEERING, INC.), AND CITY OF PORTSMOUTH SUBMETER-GPS LOCATIONS FOR SITE MONITORING POINTS.

STREAMS AND WATER SUPPLY WELL LOCATIONS BASED ON NH GRANIT AERIAL PHOTOGRAPHY AND THE ABOVE REFERENCE

SITE PLANS.  SITE FEATURE LOCATIONS AND SCALE ARE APPROXIMATE.

2. APPROXIMATE PROPERTY LINES BASED ON AFOREMENTIONED PLANS.  PROPERTIES IN GREENLAND ON BREAKFAST HILL ROAD

BASED UPON TOWN OF GREENLAND TAX MAP R-1 (DATED APRIL 1, 2013).

3.  GMZ BOUNDARY IS BASED UPON "GMZ BOUNDARY PLAN" DATED MAY 9, 2008 INCLUDED IN THE 2008 GMP APPLICATION PREPARED

BY HANCOCK ASSOCIATES, AND 2013 GMZ EXPANSION AREA ESTABLISHED BY THE 2013 GMP DATED JANUARY 7, 2014.
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NOTES:

1. THIS PLAN IS BASED UPON A PLAN IN THE APRIL 2010 POP TITLED "ENVIRONMENTAL MONITORING NETWORK" DATED 08/16/07

(GOLDER ASSOCIATES, INC.), A PLAN IN THE 1999 SEDIMENT, SURFACE WATER AND GROUNDWATER MONITORING PLAN TITLED

"SITE PLAN" (ARIES ENGINEERING, INC.), AND CITY OF PORTSMOUTH SUBMETER-GPS LOCATIONS FOR SITE MONITORING POINTS.

STREAMS AND WATER SUPPLY WELL LOCATIONS BASED ON NH GRANIT AERIAL PHOTOGRAPHY AND THE ABOVE REFERENCE

SITE PLANS.  SITE FEATURE LOCATIONS AND SCALE ARE APPROXIMATE.

2. APPROXIMATE PROPERTY LINES BASED ON AFOREMENTIONED PLANS.  PROPERTIES IN GREENLAND ON BREAKFAST HILL ROAD

BASED UPON TOWN OF GREENLAND TAX MAP R-1 (DATED APRIL 1, 2013).

3.  GMZ BOUNDARY IS BASED UPON "GMZ BOUNDARY PLAN" DATED MAY 9, 2008 INCLUDED IN THE 2008 GMP APPLICATION PREPARED

BY HANCOCK ASSOCIATES, AND 2013 GMZ EXPANSION AREA ESTABLISHED BY THE 2013 GMP DATED JANUARY 7, 2014.
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NOTES:

1. THIS PLAN IS BASED UPON A PLAN IN THE APRIL 2010 POP TITLED "ENVIRONMENTAL MONITORING NETWORK" DATED 08/16/07

(GOLDER ASSOCIATES, INC.), A PLAN IN THE 1999 SEDIMENT, SURFACE WATER AND GROUNDWATER MONITORING PLAN TITLED

"SITE PLAN" (ARIES ENGINEERING, INC.), AND CITY OF PORTSMOUTH SUBMETER-GPS LOCATIONS FOR SITE MONITORING POINTS.

STREAMS AND WATER SUPPLY WELL LOCATIONS BASED ON NH GRANIT AERIAL PHOTOGRAPHY AND THE ABOVE REFERENCE

SITE PLANS.  SITE FEATURE LOCATIONS AND SCALE ARE APPROXIMATE.

2. APPROXIMATE PROPERTY LINES BASED ON AFOREMENTIONED PLANS.  PROPERTIES IN GREENLAND ON BREAKFAST HILL ROAD

BASED UPON TOWN OF GREENLAND TAX MAP R-1 (DATED APRIL 1, 2013).

3.  GMZ BOUNDARY IS BASED UPON "GMZ BOUNDARY PLAN" DATED MAY 9, 2008 INCLUDED IN THE 2008 GMP APPLICATION PREPARED

BY HANCOCK ASSOCIATES, AND 2013 GMZ EXPANSION AREA ESTABLISHED BY THE 2013 GMP DATED JANUARY 7, 2014.
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Executive Summary 
 

TerraNova Environmental, LLC (TerraNova) was retained by CES, Inc (CES) to conduct 
a review of laboratory analytical data generated in connection with the Coakley Landfill 
Superfund Site located in North Hampton and Greenland, New Hampshire (Subject 
Property).   

The following conclusions are drawn as a result of this data evaluation: 

 No systemic concerns were identified during this Tier 1 Plus data review of 
Eastern Analytical data package #156457. 

 None of the data reported in this data package are qualified as “R” for 
rejected. 

 Report completeness is 100%. 

 Data were not qualified based on measures of precision, accuracy, 
representativeness, comparability, or sensitivity. 

 Based on the information presented in this report, the data reported in this 
package are acceptable for use as reported. 

I. Introduction 

TerraNova Environmental, LLC (TerraNova) was retained by CES, Inc. (CES) to 
conduct a review of laboratory analytical data generated in connection with the Coakley 
Landfill Superfund Site located in North Hampton and Greenland, New Hampshire 
(Subject Property).  This report assesses analytical results for water samples collected 
by CES and submitted to Eastern Analytical of Concord, New Hampshire (Eastern) 
between May 24 and 25, 2016. Analytical results were reported as sample data 
package #156457 by Eastern on June 23, 2016. Eastern subcontracted the 
perfluorinated compound analysis (PFC) to Vista Analytical Laboratory of El Dorado 
Hills, California.     

A. Analytical Methods 

Table 1 presents a summary of the samples submitted to Eastern for analysis. 
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Table 1.  Summary of Analytical Testing 

Date 
Collected 

Matrix Client Sample ID Laboratory 
ID 

Analysis 
Type 

Method # 

5/24/2016 W GW-BP-4 156457.01 PFCs EPA Method 537 
(Modified) 

5/24/2016 W GW-MW-8 156457.02 PFCs EPA Method 537 
(Modified) 

5/24/2016 W GW-EB-Waterlevel 156457.03 PFCs EPA Method 537 
(Modified) 

5/24/2016 W FB-DI Water 156457.04 PFCs EPA Method 537 
(Modified) 

5/24/2016 W GW-MW-4 156457.05 PFCs EPA Method 537 
(Modified) 

5/24/2016 W GW-MW-4 Dup 156457.06 PFCs EPA Method 537 
(Modified) 

5/24/2016 W GW-EB-Bailer 156457.07 PFCs EPA Method 537 
(Modified) 

5/24/2016 W GW-MW-9 156457.08 PFCs EPA Method 537 
(Modified) 

5/24/2016 W GW-MW-5S 156457.09 PFCs EPA Method 537 
(Modified) 

5/25/2016 W GW-MW-5D 156457.1 PFCs EPA Method 537 
(Modified) 

5/25/2016 W GW-MW-11 156457.11 PFCs EPA Method 537 
(Modified) 

 

B. Validation Protocols 

Data validation is a process that involves the evaluation of analytical data against 
prescribed quality control criteria to determine the usefulness of the data. 
TerraNova has conducted a USEPA Region I Tier I Plus data assessment for the 
data collected as specified in the Groundwater Sampling – Perfluorinated 
Compound (PFC) Field Sampling Protocol “SOP” (CES, 2016) in accordance 
with the following USEPA National Functional Guidelines (NFG) guidelines 
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(http://www.epa.gov/region1/oeme/index.html) and Superfund specific 
procedures (http://www.epa.gov/superfund/programs/clp/guidance.htm): 
 
 USEPA Region I Environmental Data Review Supplement for Regional Data 

Review Elements and Superfund Specific Guidance/Procedures (USEPA, 
2013); and 

 USEPA National Functional Guidelines for Superfund Organic Methods Data 
Review (USEPA, 2014b). 

C. Data Qualifiers 

Based on data validation results, qualifiers may be added to reported 
concentrations to indicate uncertainty or potential bias or interferences. Specific 
data qualifiers which may be applied to inorganic and organic sample 
concentrations include the following: 
 

QC Flag Explanation 

U The analyte was not detected above the laboratory Reporting 
Detection Limit (RDL). 

J The reported analyte concentration is an estimated value. The 
analyte was positively identified and the associated numerical 
value is the approximate concentration. J values are due either 
to the quality of the data generated because certain quality 
control criteria were not met or the concentration of the analyte 
was below the reporting limit (RL). 

J+ The associated numerical value is estimated; associated QC 
data indicate a positive bias. 

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

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

R The reported analyte concentration is rejected due to serious 
deficiencies with associated quality control results. The presence 
or absence of the analyte cannot be confirmed. 

EB, TB An analyte that was identified in an aqueous equipment blank 
(EB) or trip blank (TB) that was used to assess field 
contamination associated with samples. 
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II. Data Usability and PARCCS Parameters 
 

A. Precision 

Precision is measured through field duplicate samples, split samples, and 
laboratory duplicate samples. Laboratory control samples (LCSs) and laboratory 
control sample duplicates (LCSDs); site-specific matrix spikes (MSs) and matrix 
spike duplicates (MSDs); and field duplicate (FD) results were reviewed to 
assess precision.  The following details data validation results for each of the 
analytical methods. 

i. Method 537 (Modified) 

Precision in the sample matrix was evaluated from the field duplicate pair 
GW-MW-4/GW-MW-4 Dup as specified in the SAP.  Relative percent 
differences (RPDs) are summarized in Table 2 and are within acceptable 
ranges (below 30% specified in the SOP) for all parameters. A project-
specific MS/MSD was analyzed for sample GW-MW-8 by Method 537 
(Modified).  In addition, an Ongoing Precision and Recovery (OPR) 
sample was prepared and analyzed with the analytical batch. Recoveries 
and RPDs were within acceptable range for the samples. 
 

Table 2.  Summary of Relative Percent Differences 

Parameter 

Detected 
Concentration in 

Sample 

Detected 
Concentration 
in Duplicate 

Relative 
Percent 

Difference 
PFBS 5.06 4.96 1% 
PFHpA 440 441 0% 
PFHxS 40.4 32.8 10% 
PFOA 756 728 2% 
PFOS 30.8 31.0 0% 
PFNA 19.3 19.4 0% 

 
For this sampling program, none of the data were qualified based on field 
duplicate criteria deviations.  No systemic concerns with respect to precision 
were detected through review of the FD or MS/MSD results. 
 
B. Accuracy 

Matrix spike sample, surrogate recovery, internal standard recovery, laboratory 
control samples, and calibration criteria indicate the accuracy of the data. In 
accordance with Table 4-4 of the SAP, a project specific MS/MSD was collected 
and analyzed as part of this event.  The laboratory also prepared and analyzed 
an Ongoing Precision and Recovery (OPR) sample with the analytical batch. 
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i. Method 537 (Modified) 

A project specific MS/MSD analysis by Method 537 (Modified) was 
conducted on sample GW-MW-8.  Recoveries and RPDs were 
within acceptable range for the MS/MSD and OPR samples with 
the exception of the RPD for PFOS which is slightly above typical 
acceptable RPDs for organics (+/-20%), although there are no 
established limits for PFCs.  Qualifications are considered 
unnecessary for this compound due to the slight exceedance of 
typical RPD limits (20.4%). 
 

For this sampling program, none of the analytical data were qualified for 
deviations from matrix spike recovery criteria, surrogate recovery criteria 
deviations, internal standard recovery criteria deviations, laboratory control 
sample deviations, or calibration criteria deviations. Therefore, no sample results 
are qualified due to the results of QC accuracy samples and no potential 
systemic concerns were identified for the accuracy of this data set. 

 

C. Representativeness 

Holding times, sample preservation, and blank analysis are indicators of the 
representativeness of the analytical data. Sample representativeness/usability is 
assessed by evaluating sample results to determine if the results are 
representative of the site based on the conceptual site model.  
Representativeness is strengthened if USEPA and state-approved quantitative 
analytical methods are used to generate definitive data as specified in the SAP.  

Water samples were analyzed for PFCs by EPA Method 537 (Modified).  None of 
the analytical data required qualification for holding time deviations, sample 
preservation deviations, or blank analysis deviations.  Therefore, the data may be 
used to support future project descriptions.  
 

D. Comparability 

Comparability is not compromised provided that the analytical methods do not 
change over time. A major component of comparability is the use of standard 
reference materials for calibration and QC. These standards are compared to 
other unknowns to verify their concentrations.  

Water samples collected this event were analyzed for PFCs by EPA Method 537 
(Modified).  Since typical analytical methods and reporting procedures were 
employed by the laboratory, the comparability criteria for the analytical data were 
met.   However, PFCs are analyzed by a modified EPA Method 537 and future 
events will allow for continued assessment of comparability.  
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E. Completeness 

The completeness criterion is a measure of whether sufficient information to 
meet the project objectives has been collected. The desired level of 
completeness is dependent on project-specific data quality objectives. 
Completeness is a measure of the amount of valid data obtained from a 
measurement system relative to the amount that would be expected to be 
obtained under correct, normal conditions. Data qualified as “R” is rejected and is 
considered to be not valid; data with other qualifiers are considered valid. 
 
For this data package, all analyses requested on the chain of custody were 
performed and reported by the laboratory. No data were rejected, therefore, all 
data is considered valid. Therefore, the overall percent usability or completeness 
of the data is 100 percent. 
 
F. Sensitivity 

 Sensitivity of analytical measurements relates to the amount that can be reliably 
detected or quantified and is defined by the RL. All reported results must be 
within the calibration range and the empirically demonstrated precision and bias 
must meet client requirements.  Reporting limits, sample dilutions, blank 
contamination, holding time exceedances, and improper sample preservation all 
impact sensitivity.  Dilutions due to elevated concentrations of other target 
analytes affect sensitivity and may cause previously detected analytes to be 
reported as non-detected at an elevated concentration. When dilutions are 
performed, the laboratory may report only the results from the final dilution so 
that each sample had only one reported value per analyte. Where dilutions were 
required due to the limitation of the calibration range, only the results that 
exceeded the calibration range may have been reported from the dilution, and 
the remaining analytes reported from the undiluted analysis.  Blank 
contamination affects sensitivity by raising the effective concentration at which 
the presence or absence of an analyte can be determined. 

 
For this project, results for equipment blanks (2) and deionized (DI) water field 
blanks (1), and laboratory method blanks (1) were assessed to evaluate method 
sensitivity.  According the laboratory report, no samples included in this data 
package required dilution.  

The following blanks were collected or prepared for this project:  
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Type Sample ID 

Equipment blanks GW-EB-Waterlevel 

GW-EB-Bailer 

Field blanks FB-DI Water  

Method blanks Method Blank 

 
All results for the equipment blanks were reported as non-detected (ND). 

 
The DI water for the field blank was provided by the laboratory. The results for 
this field blank are applicable to all samples in the data package. The field blank 
was analyzed for PFCs by EPA Method 537 (Modified). Compounds were not 
detected in the field blank, therefore, sample results do not require qualification 
based on field blank sample results.  
 
No trip blanks were prepared or analyzed for PFCs by Method 537 (Modified) for 
this event. 
 
Contamination was not reported in the laboratory method blank and the 
recoveries were within acceptable range for the Ongoing Precision and Recovery 
(OPR) sample.  Therefore, qualifications based on laboratory control samples are 
not required. 
 
The cooler temperature was recorded for this data package as 0.5 degrees 
Celsius upon delivery to Eastern and 1.7 degrees Celsius upon delivery to the 
subcontract laboratory, Vista.  Temperatures for samples recorded by the 
laboratory were less than 4 degrees Celsius. Therefore, no sample results were 
qualified based on temperature. 
 
According to the COC, the samples for EPA Method 537 (Modified) analyses 
were collected in unpreserved 125-ml vials.  The laboratory did not record pH of 
the PFC samples on arrival. However, the pH was measured and adjusted to 
below 2 prior to analysis. 
 
All samples for each of the methods were analyzed within applicable holding 
times referenced for the analytical method, therefore, no qualification actions 
were taken relating to holding times. 

 
No sample results were qualified due to preservation or temperature 
exceedances during shipment. 
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III. Conclusions 

The following conclusions are drawn as a result of this data evaluation: 

 No systemic concerns were identified during this Tier 1 Plus data review of 
Eastern Analytical data package #156457. 

 None of the data reported in this data package are qualified as “R” for 
rejected. 

 Completeness is 100%. 

 Data were not qualified based on measures of precision, accuracy, 
representativeness, comparability, or sensitivity. 

 Based on the information presented in this report, the data reported in this 
package are acceptable for use as reported. 

 
IV. Signatures of Environmental Professionals 

 This data evaluation was conducted by the undersigned of TerraNova 
Environmental, LLC. 
 

 
       
Kathryn Helm, R.G. 
Senior Consultant 
 
 
       
Mindi F. Messmer, P.G., C.G. 
Senior Consultant 
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Executive Summary 
 

TerraNova Environmental, LLC (TerraNova) was retained by CES, Inc. (CES) to 
conduct a review of laboratory analytical data generated in connection with the Coakley 
Landfill Superfund Site located in North Hampton and Greenland, New Hampshire 
(Subject Property).   

The following conclusions are drawn as a result of this data evaluation: 

 No systemic concerns were identified during this Tier 1 Plus data review of 
Eastern Analytical data package #158298. 

 None of the data reported in this data package are qualified as “R” for 
rejected. 

 Report completeness is 100%. 

 Data were not qualified based on measures of precision, accuracy, 
representativeness, comparability, or sensitivity. 

 Based on the information presented in this report, the data reported in this 
package are acceptable for use as reported. 

I. Introduction 

TerraNova Environmental, LLC (TerraNova) was retained by CES, Inc. (CES) to 
conduct a review of laboratory analytical data generated in connection with the Coakley 
Landfill Superfund Site located in North Hampton and Greenland, New Hampshire 
(Subject Property).  This report assesses analytical results for water samples collected 
by CES and submitted to Eastern Analytical of Concord, New Hampshire (Eastern) 
between July 12 and 14, 2016. Analytical results were reported as sample data package 
#158298 dated August 8, 2016.  TerraNova received the analytical report on August 10, 
2016. Eastern subcontracted the perfluorinated compound analysis (PFC) to Vista 
Analytical Laboratory of El Dorado Hills, California.     

A. Analytical Methods 

Table 1 presents a summary of the samples submitted to Eastern for analysis. 
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Table 1.  Summary of Analytical Testing 

Date 
Collected 

Matrix Client Sample ID Laboratory 
ID 

Analysis 
Type 

Method # 

7/12/2016 W GW-GZ-105 158298.01 PFCs EPA Method 537 (Modified) 

7/12/2016 W GW-GZ-105-DUP 158298.02 PFCs EPA Method 537 (Modified) 

7/12/2016 W GW-FPC-8B 158298.03 PFCs EPA Method 537 (Modified) 

7/12/2016 W GW-FPC-8A 158298.04 PFCs EPA Method 537 (Modified) 

7/13/2016 W GW-FPC-4B 158298.05 PFCs EPA Method 537 (Modified) 

7/13/2016 W GW-AE-4A 158298.06 PFCs EPA Method 537 (Modified) 

7/13/2016 W GW-AE-4B 158298.07 PFCs EPA Method 537 (Modified) 

7/13/2016 W GW-FPC-6B 158298.08 PFCs EPA Method 537 (Modified) 

7/13/2016 W GW-FPC-6A 158298.09 PFCs EPA Method 537 (Modified) 

7/14/2016 W GW-FPC-7A 158298.1 PFCs EPA Method 537 (Modified) 

7/14/2016 W GW-FPC-7B 158298.11 PFCs EPA Method 537 (Modified) 

7/14/2016 W GW-AE-2A 158298.12 PFCs EPA Method 537 (Modified) 

7/14/2016 W GW-AE-2B 158298.13 PFCs EPA Method 537 (Modified) 

7/12/2016 W GW-AE-3A 158298.14 PFCs EPA Method 537 (Modified) 

7/12/2016 W GW-AE-3A-DUP 158298.15 PFCs EPA Method 537 (Modified) 

7/12/2016 W GW-AE-3B 158298.16 PFCs EPA Method 537 (Modified) 

7/12/2016 W GW-FPC-9A 158298.17 PFCs EPA Method 537 (Modified) 

7/12/2016 W GW-AE-1B 158298.18 PFCs EPA Method 537 (Modified) 

7/13/2016 W GW-EB-WATERLEVEL 158298.19 PFCs EPA Method 537 (Modified) 

7/13/2016 W FB-DI WATER 158298.2 PFCs EPA Method 537 (Modified) 

7/13/2016 W GW-AE-1A 158298.21 PFCs EPA Method 537 (Modified) 

7/13/2016 W GW-FPC-11B 158298.22 PFCs EPA Method 537 (Modified) 

7/13/2016 W GW-FPC-11A 158298.23 PFCs EPA Method 537 (Modified) 

7/13/2016 W GW-FPC-5B 158298.24 PFCs EPA Method 537 (Modified) 
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B. Validation Protocols 

Data validation is a process that involves the evaluation of analytical data against 
prescribed quality control criteria to determine the usefulness of the data. 
TerraNova has conducted a USEPA Region I Tier I Plus data assessment for the 
data collected as specified in the Groundwater Sampling – Perfluorinated 
Compound (PFC) Field Sampling Protocol “SOP” (CES, 2016) in accordance 
with the following USEPA National Functional Guidelines (NFG) guidelines 
(http://www.epa.gov/region1/oeme/index.html) and Superfund specific 
procedures (http://www.epa.gov/superfund/programs/clp/guidance.htm): 
 
 USEPA Region I Environmental Data Review Supplement for Regional Data 

Review Elements and Superfund Specific Guidance/Procedures (USEPA, 
2013); and 

 USEPA National Functional Guidelines for Superfund Organic Methods Data 
Review (USEPA, 2014b)[NFG-O]. 

C. Data Qualifiers 

Based on data validation results, qualifiers may be added to reported 
concentrations to indicate uncertainty or potential bias or interferences. Specific 
data qualifiers which may be applied to inorganic and organic sample 
concentrations include the following: 
 

QC Flag Explanation 

U The analyte was not detected above the laboratory Reporting Detection Limit (RDL). 

J The reported analyte concentration is an estimated value. The analyte was positively 
identified and the associated numerical value is the approximate concentration. J values 
are due either to the quality of the data generated because certain quality control criteria 
were not met or the concentration of the analyte was below the reporting limit (RL). 

J+ The associated numerical value is estimated; associated QC data indicate a positive 
bias. 

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

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

R The reported analyte concentration is rejected due to serious deficiencies with 
associated quality control results. The presence or absence of the analyte cannot be 
confirmed. 

EB, TB An analyte that was identified in an aqueous equipment blank (EB) or trip blank (TB) that 
was used to assess field contamination associated with samples. 
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II. Data Usability and PARCCS Parameters 
 

A. Precision 

Precision is measured through field duplicate samples, split samples, and 
laboratory duplicate samples. Laboratory control samples (LCSs) and laboratory 
control sample duplicates (LCSDs); site-specific matrix spikes (MSs) and matrix 
spike duplicates (MSDs); and field duplicate (FD) results were reviewed to 
assess precision.  The following details data validation results for each of the 
analytical methods. 

i. Method 537 (Modified) 

Precision in the sample matrix was evaluated from the field duplicate pair 
GW-GZ-105/GW-GZ-105-DUP and GW-AE-3A/GW-AE-3A-DUP as 
specified in the SAP.  Relative percent differences (RPDs) are 
summarized in Table 2 and are within acceptable ranges (below 20% 
specified in the SOP) for all parameters with the exception of PFOA (22%) 
for the GW-GZ-105/ GW-GZ-105-DUP pair as shown below.  
 

Table 2.  Summary of Relative Percent Differences 

Parameter (ng/L)  GW-AE-3A 
GW-AE-3A 

DUP RPD% GW-GZ-105 
GW-GZ-
105-DUP RPD% 

Perfluorobutanesulfonic 
acid (PFBS) 5.65 5.76 2 11 10.3 7 
Perfluoroheptanoic acid 
(PFHpA) 83.4 86.3 3 94.1 82.8 13 
Perfluorohexanesulfonic 
acid (PFHxS) 18.6 19.3 4 42.4 42.5 0 
Perfluorooctanesulfonic 
acid (PFOS) 72.1 73.5 2 130 117 11 
Perfluorooctanoic acid 
(PFOA) 196 223 13 198 159 22 
Perfuorononanoic acid 
(PFNA) 28.5 30.2 6 17.9 15.1 17 

 
A project-specific MS/MSD was analyzed for sample GW-AE-3A by Method 537 
(Modified).  In addition, two Ongoing Precision and Recovery (OPR) samples 
were analyzed with the analytical batches. Recoveries and RPDs were within 
acceptable range for the MS/MSDs and OPR samples. 
 
For this sampling program, none of the data were qualified based on field 
duplicate criteria deviations.  No systemic concerns with respect to precision 
were detected through review of the FD or MS/MSD results. 
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B. Accuracy 

Matrix spike sample, surrogate recovery, internal standard recovery, laboratory 
control samples, and calibration criteria indicate the accuracy of the data. In 
accordance with Table 4-4 of the SAP, a project specific MS/MSD was collected 
and analyzed as part of this event.  The laboratory also analyzed two OPR 
samples with the analytical batches. 

i. Method 537 (Modified) 

A project specific MS/MSD analysis by Method 537 (Modified) was 
conducted on sample GW-AE-3A.  Recoveries and RPDs were 
within acceptable range for the MS/MSD and OPR samples, 
therefore, qualifications are considered unnecessary for this data 
set. 
 

For this sampling program, none of the analytical data were qualified for 
deviations from matrix spike recovery criteria, surrogate recovery criteria 
deviations, internal standard recovery criteria deviations, laboratory control 
sample deviations, or calibration criteria deviations. Therefore, no sample results 
are qualified due to the results of QC accuracy samples and no potential 
systemic concerns were identified for the accuracy of this data set. 

C. Representativeness 

Holding times, sample preservation, and blank analysis are indicators of the 
representativeness of the analytical data. Sample representativeness/usability is 
assessed by evaluating sample results to determine if the results are 
representative of the site based on the conceptual site model.  
Representativeness is strengthened if USEPA and state-approved quantitative 
analytical methods are used to generate definitive data as specified in the SAP.  

Water samples were analyzed for PFCs by EPA Method 537 (Modified).  None of 
the analytical data required qualification for holding time deviations, sample 
preservation deviations, or blank analysis deviations.  Therefore, the data may be 
used to support future project descriptions.  

D. Comparability 

Comparability is not compromised provided that the analytical methods do not 
change over time. A major component of comparability is the use of standard 
reference materials for calibration and QC. These standards are compared to 
other unknowns to verify their concentrations.  

Water samples collected this event were analyzed for PFCs by EPA Method 537 
(Modified).  Since typical analytical methods and reporting procedures were 
employed by the laboratory, the comparability criteria for the analytical data were 
met.   However, PFCs are analyzed by a modified EPA Method 537 and future 
events will allow for continued assessment of comparability.  



Coakley Landfill Superfund Site, North Hampton and Greenland, NH CES, Inc. 

 
CES08222016.001 P a g e  | 6 of 11  

E. Completeness 

The completeness criterion is a measure of whether sufficient information to 
meet the project objectives has been collected. The desired level of 
completeness is dependent on project-specific data quality objectives. 
Completeness is a measure of the amount of valid data obtained from a 
measurement system relative to the amount that would be expected to be 
obtained under correct, normal conditions. Data qualified as “R” is rejected and is 
considered to be not valid; data with other qualifiers are considered valid. 
 
For this data package, all analyses requested on the chain of custody were 
performed and reported by the laboratory. No data were rejected, therefore, all 
data is considered valid. Therefore, the overall percent usability or completeness 
of the data is 100 percent. 
 
F. Sensitivity 

 Sensitivity of analytical measurements relates to the amount that can be reliably 
detected or quantified and is defined by the RL. All reported results must be 
within the calibration range and the empirically demonstrated precision and bias 
must meet client requirements.  Reporting limits, sample dilutions, blank 
contamination, holding time exceedances, and improper sample preservation all 
impact sensitivity.  Dilutions due to elevated concentrations of other target 
analytes affect sensitivity and may cause previously detected analytes to be 
reported as non-detected at an elevated concentration. When dilutions are 
performed, the laboratory may report only the results from the final dilution so 
that each sample had only one reported value per analyte. Where dilutions were 
required due to the limitation of the calibration range, only the results that 
exceeded the calibration range may have been reported from the dilution, and 
the remaining analytes reported from the undiluted analysis.  Blank 
contamination affects sensitivity by raising the effective concentration at which 
the presence or absence of an analyte can be determined. 

 
For this project, results for one equipment blank, one deionized (DI) water field 
blank, and two laboratory method blanks were assessed to evaluate method 
sensitivity.  According the laboratory report, no samples included in this data 
package required dilution.  

The following blanks were collected or prepared for this project:  
 

Type Sample ID 

Equipment blanks GW-EB-Waterlevel 

Field blanks FB-DI Water  

Method blanks Method Blanks (2) 
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All results for the equipment blanks were reported as non-detected (ND). 
 

The DI water for the field blank was provided by the laboratory. The results for 
this field blank are applicable to all samples in the data package. The field blank 
was analyzed for PFCs by EPA Method 537 (Modified). Compounds were not 
detected in the field blank; therefore, sample results do not require qualification 
based on field blank sample results.  
 
No trip blanks were prepared or analyzed for PFCs by Method 537 (Modified) for 
this event. 
 
Contamination was not reported in the laboratory method blank and the 
recoveries were within acceptable range for the OPR samples.  Therefore, 
qualifications based on laboratory control samples are not required. 
 
The cooler temperatures recorded for this data package as 4.1 degrees Celsius 
upon delivery to Eastern and between 3.1 and 3.4 degrees Celsius upon delivery 
to the subcontract laboratory, Vista.  Temperatures for samples recorded by the 
laboratory were approximately 4 degrees Celsius. Therefore, no sample results 
were qualified based on temperature. 
 
According to the COC, the samples for EPA Method 537 (Modified) analyses 
were collected in unpreserved 125-ml HDPE bottles.  The laboratory did not 
record pH of the PFC samples on arrival. However, the pH was measured and 
adjusted to below 2 prior to analysis. 
 
All samples for each of the methods were analyzed within applicable holding 
times referenced for the analytical method, therefore, no qualification actions 
were taken relating to holding times. 

 
No sample results were qualified due to preservation or temperature 
exceedances during shipment. 
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III. Conclusions 

The following conclusions are drawn as a result of this data evaluation: 

 No systemic concerns were identified during this Tier 1 Plus data review of 
Eastern Analytical data package #158298. 

 None of the data reported in this data package are qualified as “R” for 
rejected. 

 Completeness is 100%. 

 Data were not qualified based on measures of precision, accuracy, 
representativeness, comparability, or sensitivity. 

 Based on the information presented in this report, the data reported in this 
package are acceptable for use as reported. 

 
IV. Signatures of Environmental Professionals 

 This data evaluation was conducted by the undersigned of TerraNova 
Environmental, LLC. 
 

 
       
Kathryn Helm, R.G. 
Senior Consultant 
 
 
       
Mindi F. Messmer, P.G., C.G. 
Senior Consultant 
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