




i 

TABLE OF CONTENTS 
 
1.0 INTRODUCTION ...................................................................................................1 
 
2.0 MONITORING AND SAMPLING PROCEDURES..............................................1 
 2.1 Groundwater Sampling Procedures .............................................................1 
 2.2 Surface Water and Sediment Sampling Procedures.....................................2 
 2.3 Quality Control Samples..............................................................................3 
 
3.0 FINDINGS...............................................................................................................3 
 3.1 Groundwater Results....................................................................................3 
 3.2 Surface Water Results..................................................................................5 
  3.2.1   Total Metals ......................................................................................5 
  3.2.2   Dissolved Metals...............................................................................5 
  3.2.3  Non-Metals Analyses.........................................................................5 
 3.3 Sediment Sample Results.............................................................................6 
 3.4 Quality Control Sample Results...................................................................6 
 3.5 Data Validation Review...............................................................................7 
 3.6 Toxicity Sample Results ..............................................................................7 
 
4.0 SUMMARY AND CONCLUSIONS ......................................................................7 
 
5.0 RECOMMENDATIONS.........................................................................................9 
 
 
FIGURES 
 Figure 1:  Site Location Map 
 Figure 2:  Site Plan 
 Figure 3:  Sediment and Surface Water Sample Locations 
 Figure 4:  Groundwater Contours – November 2007 – Overburden Wells 
 Figure 5:  Groundwater Contours – November 2007 – Bedrock Wells 
 Figure 6:  Lateral Distribution of Arsenic in Overburden Wells 
 Figure 7:  Lateral Distribution of Manganese in Overburden Wells 
 Figure 8:  Lateral Distribution of Arsenic in Bedrock Wells 
 Figure 9:  Lateral Distribution of Manganese in Bedrock Wells 
 
 
TABLES 
 Table 1:  Groundwater Elevation Data 
 Table 2:  Summary of OU-1 Groundwater Analytical Results 
 Table 3:  Summary of OU-2 Groundwater Analytical Results 
 Table 4:  Summary of Residential Well Monitoring Results 
 Table 5:  Summary of Surface Water Analytical Results 
 Table 6:  Summary of Historical Surface Water Analytical Results – SW-5 
 Table 7:  Summary of Leachate Analytical Results  
 Table 8:  Summary of Sediment Analytical Results 



ii 

TABLE OF CONTENTS (continued) 
 
SECTION 1:  Sampling Schedule Tables and Requirements 
 
SECTION 2:  Laboratory Analytical Reports 
 
SECTION 3:  Charts Illustrating Contaminant Concentrations over Time 
 
SECTION 4:  Data Validation Report 
 
SECTION5:  Laboratory Toxicity Report 
 



1 

1.0 INTRODUCTION 
 
At the request of the Coakley Landfill Group, Provan & Lorber, Inc. has performed post-
closure monitoring for the former Coakley Landfill site (the “Site”), located in North 
Hampton and Greenland, New Hampshire.  The Site includes approximately 92-acres 
located within the towns of North Hampton and Greenland, New Hampshire.  The actual 
landfill covers approximately 27 acres.  The Site is located between about 400 to 800 feet 
west of Lafayette Road (U.S. Rt. 1), south of Breakfast Hill Rd, and about 2.5 miles 
northeast of the center of the Town of North Hampton, New Hampshire.  The Greenland-
Rye town line forms a major portion of the eastern boundary of the Site.  The landfill 
borders farmland, undeveloped woodlands and wetlands to the north and west.  
Commercial and residential properties border the Site to the east and south.  Background 
information has been summarized in numerous previous reports, including the Project 
Operations Plan (POP), prepared in September 2007 by Golder Associates.    A Site 
Location Map is included as Figure 1. 
 
Groundwater monitoring was performed in accordance with the POP and Environmental 
Monitoring Plan (EMP) dated September 2007, with the exceptions noted in section 2.1, 
below.  Additional monitoring well analyses were performed in accordance with an email 
dated September 14, 2007.  Additional surface water and sediment monitoring was 
performed in accordance with a document titled “Sediment and Surface Water Toxicity 
Testing Sampling and Analytical Requirements”, with the exceptions noted in Section 
2.2, below. 
 
 
2.0 MONITORING AND SAMPLING PROCEDURES 
 
2.1 Groundwater Sampling Procedures 
 
Water levels were measured in selected monitoring wells using an electronic water-level 
indicator prior to sampling.  The calculated groundwater elevations are summarized on 
Table 1. 
 
Monitoring wells were purged and sampled following low flow sampling techniques 
using dedicated Teflon-lined polyethylene tubing and a peristaltic pump.  Prior to 
sampling, wells were purged, at a rate of approximately 1 cup per minute for between 15 
and 90 minutes, until stabilization of the following monitoring parameters: temperature, 
pH, specific conductance, oxidation reduction potential (ORP), dissolved oxygen, and 
turbidity.  Final stabilization readings are included on Tables 2 and 3.  Samples were 
also collected from domestic wells R-3 and R-5, located at 399 and 364 Breakfast Hill 
Road, respectively.  The water was allowed to run for 10 to 15 minutes prior to sampling.  
Measurements were collected for the above-described stabilization parameters. 
 
Upon collection, each water sample was placed in pre-cleaned laboratory glassware and 
plastic containers, preserved as appropriate for target compounds.  Samples for analysis 
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of dissolved metals were field filtered prior to preservation.  Samples were packaged on 
ice in a shipping cooler and delivered to Eastern Analytical Inc. for laboratory analysis.   
 
Samples were collected following the schedule summarized in Tables 2-2, 2-3, and 2-4 of 
the EMP and Additional Item 2, as described in an email dated September 14, 2007, with 
the following exceptions.  Well RMW-3, was found to be obstructed at 20 feet and could 
not be sampled.  The depth to water in well MW-4 was too great to allow sampling using 
the peristaltic pump.  Therefore, MW-4 was purged and sampled using a submersible 
“whale pump”.  The depth to water in well AE-1B was also too deep to allow sampling 
using the peristaltic pump.  AE-1B also had a bent casing that did not allow the whale 
pump to pass, and therefore this well could not be sampled.  Well GZ-109 could not be 
located and is believed to have been destroyed.  Copies of the sampling schedule tables 
are included in Section 1.  Sample locations are illustrated on Figure 2 – Site Plan. 
 
2.2 Surface Water and Sediment Sampling Procedures 
 
Surface water and sediment samples were collected following the sampling schedule 
outlined in Table 2-5 of the EMP.  Additional surface water and sediment samples were 
collected as outlined in the document titled “Sediment and Surface Water Toxicity 
Testing Sampling and Analytical Requirements” and an email dated September 14, 2007, 
except as described below.  These documents are included in Section 1. 
 
Surface water and leachate samples were collected using a peristaltic pump.  Sample 
tubing was decontaminated prior to collection of each sample.  Measurements were 
collected for temperature, pH, specific conductance, ORP, dissolved oxygen, and 
turbidity.  Samples were packaged on ice in a shipping cooler and delivered to Eastern 
Analytical Inc. for laboratory analysis. 
 
Sediment samples were collected using a shovel.  The shovel was decontaminated prior 
to collection of each sample.  Each sample was placed in a lined bucket where plant 
material and rocks were removed.  The sample was thoroughly mixed and preserved.  An 
aliquot of each sample was preserved, packaged on ice in a shipping cooler and delivered 
to Eastern Analytical Inc. for laboratory analysis.  Two one-gallon plastic buckets of each 
sample were delivered to Envirosystems, Inc. and held for subsequent toxicology testing, 
as determined by the EPA and Coakley Landfill Group.  Sample S-SED-5/SED-3T-1107 
was subsequently selected for analysis by EPA Method 100.2 for larval midge 
(Chironomus tentans) and EPA Method 100.1 for amphipod (Hyallela azteca). 
 
Surface water location SW-4T was dry and therefore could not be sampled.  A sediment 
sample could not be collected from location L-1.  This area was covered in rocks, 
underlain by a filter fabric and more rocks.  Sediment and surface water sample locations 
are indicated on Figure 3. 
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2.3 Quality Control Samples 
 
Duplicate samples were collected from MW-6 and analyzed for VOCs, total TAL metals, 
and for dissolved iron and manganese.  Duplicate samples were collected from FPC-6A 
and analyzed for VOCs, total TAL metals, dissolved iron and manganese, sulfate, 
chloride, carbonate, and bicarbonate. 
 
Matrix spike (MS) and matrix spike duplicate (MSD) samples were collected from MW-
11 for use in QA/QC for VOCs and total metals.  Sample FPC-7B was used for MS/MSD 
for bicarbonate. Sample AE-3B was used for MS/MSD for total metals. 
 
A duplicate sample was collected from the leachate location and analyzed for VOCs, total 
and dissolved TAL metals, COD, ammonia, and cyanide.  MS and MSD samples were 
collected from surface water location SW-5T for use in QA/QC for total metals and 
ammonia.  Sample SW-5 was used for MS/MSD for VOCs, metals (total and dissolved), 
cyanide, and ammonia. 
 
Following collection of surface water samples and decontamination procedures, 
deionized water was used to collect an equipment blank sample from the tubing used to 
collect the surface water samples. 
 
A duplicate sample was collected from sediment location SED-5/SED-3T and analyzed 
for total TAL metals and cyanide.  MS/MSD samples were collected from sediment 
location SED-4T for use in QA/QC for metals and cyanide.  The sediment sample from 
SED-103 was used as an MS/MSD sample for cyanide. 
 
Following collection of sediment samples and decontamination procedures, deionized 
water was used to collect an equipment blank sample from the shovel used to collect the 
sediment samples. 
 
Each set of samples sent to the laboratory was accompanied by a trip blank that was 
analyzed for VOCs. 
 
An EPA Region I, Tier II data validation was performed for the analytical laboratory data 
by Environmental Data Validation, Inc. 
 
 
3.0 FINDINGS 
 
3.1 Groundwater Results 
 
The general groundwater flow direction was determined to be westerly in both the 
overburden and bedrock wells.  Groundwater contours constructed from the November 
2007 water table data for overburden wells and bedrock wells are illustrated in Figures 4 
and 5. 
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Concentrations of arsenic exceeded the interim cleanup level (ICL) in Operable Unit 1 
(OU-1) in the following wells: MW-4, MW-5S, MW-5D, MW-8, MW-9, MW-10, MW-
11, OP-2, OP-5 and BP-4. 
 
Concentrations of chromium, lead, and nickel exceeded the ICLs in OU-1 well MW-4. 
 
Concentrations of manganese exceeded the ICL in OU-1 in the following wells: MW-4, 
MW-5S, MW-5D, MW-6, MW-8, MW-9, MW-10, MW-11, OP-2, OP-5, and BP-4. 
 
The concentration of tetrahydrofuran exceeded the ICL in OU-1 well MW-8. 
 
The concentration of benzene exceeded the ICL in OU-1 well MW-11. 
 
Methyl tertiary-butyl ether was detected in the sample collected from domestic well R-3 
at a concentration of 1.6 µg/l, below the ICL of 13 µg/l. 
 
Concentrations of arsenic exceeded the ICL in Operable Unit 2 (OU-2) in the following 
wells: FPC-5A, FPC-9A, GZ-105, AE-1A, AE-2A, AE-2B, AE-3A, and AE-3B. 
 
The concentration of lead exceeded the ICL in OU-2 well AE-1A. 
 
The concentration of beryllium exceeded the ICL in OU-2 well FPC-4B. 
 
Concentrations of manganese exceeded the ICL in OU-1 in the following wells: FPC-2A, 
FPC-6A, FPC-6B, FPC-9A, FPC-11A, FPC 11B, GZ-105, GZ-123, AE-2A, AE-2B, AE-
3A, AE-3B, and AE-4B. 
 
Concentrations of benzene exceeded the ICL in OU-2 wells GZ-105 and AE-2B. 
 
The concentration of dissolved manganese in AE-4B was below the ICL, while total 
manganese exceeded the ICL.  For the remaining well sampled for dissolved iron and 
manganese, concentration of dissolved metals exceeded ICLs where concentrations of 
total metals exceeded ICLs.  
 
MTBE was detected in the sample collected from residential well R-3 at a concentration 
of 1.6 µg/l, below the New Hampshire GW-1 standard of 13 µg/l. 
 
Groundwater analytical results for OU-1 and OU-2 wells are summarized on Tables 2 
and 3, respectively.  Residential well results are summarized on Table 4.  The laboratory 
reports are included in Section 2. 
 
The lateral distributions of arsenic and manganese in overburden and bedrock wells are 
illustrated on Figures 6 through 9.  Charts illustrating contaminant concentrations over 
time for arsenic, manganese, and benzene in selected wells are included in Section 3.   
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3.2 Surface Water Results 
 
3.2.1 Total Metals 
 
Concentrations of aluminum exceeded the DES chronic surface water standard at surface 
water locations SW-4, SW-5/SW-3T, SW-1T, SW-5T, and SW-6T.  The concentration in 
SW-1T also exceeded the DES acute surface water standard. 
 
Concentrations of copper exceeded the DES chronic surface water standard at surface 
water locations SW-4, SW-5/SW-3T, SW-103, SW-1T, and SW-2T.  All concentrations 
were below the acute surface water standard. 
 
Concentrations of iron exceeded the DES chronic surface water standard at surface water 
locations SW-5/SW-3T, SW-103, SW-1T, and L-1. 
 
Concentrations of lead exceeded the DES chronic surface water standard at surface water 
locations SW-5/SW-3T, SW-1T, and SW-6T.  All concentrations were below the acute 
surface water standard. 
 
The concentration of zinc exceeded the DES acute and chronic surface water standards at 
surface water location SW-5T.  
 
3.2.2 Dissolved Metals 
 
Concentrations of aluminum exceeded the DES chronic surface water standard at surface 
water locations SW-4, SW-5T, and SW-6T.  All concentrations were below the acute 
surface water standard. 
 
Concentrations of copper exceeded the DES chronic surface water standard at surface 
water locations SW-1T, SW-2T, SW-5T, and SW-6T.  The concentration in SW-2T also 
exceeded the acute surface water standard. 
 
The concentration of iron exceeded the DES chronic surface water standards at leachate 
location L-1. 
 
Concentrations of zinc exceeded of the DES chronic and acute surface water standards at 
surface water locations SW-4, SW-5/SW-3T, SW-103, SW-1T, SW-2T, SW-5T, SW-6T, 
and L-1. 
 
3.2.3 Non-Metals Analyses 
 
Concentrations of ammonia exceeded the DES chronic surface water standard at surface 
water locations SW-2T and L-1.  
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Surface water analytical results are summarized on Table 5.  Historic results for SW-5 
are summarized on Table 6.  Leachate results are summarized on Table 7.   The 
laboratory reports are included in Section 2. 
 
3.3 Sediment Sample Results 
 
Concentrations of arsenic exceeded the NHDES S-1 soil standard at sediment locations 
SED-5/3T, SED-1T, SED-2T, and SED-4T. 
 
The concentration of lead exceeded the S-1 standard at sediment location SED-5/3T. 
 
The concentration of beryllium exceeded the S-1 standard at sediment location SED-2T. 
 
A summary of the sediment samples is included on Table 8.  The laboratory reports are 
included in Section 2. 
 
3.4 Quality Control Sample Results 
 
Tetrahydrofuran was detected in the leachate sample at a concentration of 20 µg/l and in 
the duplicate leachate sample at a concentration of 10 µg/l. 
 
Carbon disulfide was detected in the trip blank in lab report 66089.  However, this 
compound was not detected in the remaining samples in that batch.  VOCs were not 
detected in the remaining trip blank samples. 
 
Ammonia was detected in the tubing blank sample at a concentration of 0.07 mg/l.  For 
the surface water samples, ammonia was either not detected or was detected at 
concentrations several times the concentration in the tubing blank sample.   
 
Arsenic, barium, calcium, copper, magnesium, nickel, potassium, sodium, and zinc were 
detected in the tubing blank sample. 
 
Arsenic, copper, sodium, and zinc were detected in the surface water samples at 
concentrations similar to the tubing blank sample. Concentrations of barium and 
potassium in surface water sample SW-6T were similar to the concentrations in the 
tubing blank.  Concentrations of barium and potassium in the remaining surface water 
samples were higher than the tubing blank.  Concentrations of calcium and magnesium in 
the surface water samples were much higher than in the tubing sample.   
 
Arsenic, barium, calcium, iron, magnesium, potassium, and sodium were detected in the 
shovel blank sample 
 
Significant differences were noted in the concentrations of metals in sediment sample 
SED-5/SED-3T and its duplicate sample. 
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3.5 Data Validation Review 
 
Listed under Calibration Quality Control, some sample results exceeded the 20%D 
criterion and were qualified as estimated “UJ”.  However, Provan & Lorber notes that 
none of the noted compounds were detected in any of the samples. 
 
Report No. 66004:  The concentration of total iron in the sample collected from MW-6 
was quantified as estimated, due to precision issues with the duplicate sample. 
 
Report No. 66089:  The detected concentrations of zinc in four groundwater samples 
were qualified as estimated due to calibration exceedance.  Matrix spike results for 
antimony exceeded the required QC limits.  Therefore, four sediment samples were 
qualified.   The concentration of several metals in sample SED-5/SED-3T was quantified 
as estimated, due to precision issues with the duplicate sample. 
 
Report No. 66133:  Cobalt report recoveries were outside the required QC limits, 
resulting in the concentrations of cobalt in five groundwater samples being qualified as 
estimated  
 
Report No. 67495:  Recoveries in the laboratory control samples for 
dichlorodifluoromethane and 2,2-dichloropropane were below the required QC limits, 
resulting in an extremely low bias.  Results for these two compounds for the domestic 
well samples were qualified as unusable.  Results for both compounds in both samples 
were reported as <0.5 µg/l.  The New Hampshire Method 1 Groundwater (GW-1) 
standard for dichlorodifluoromethane is 1,000 µg/l.  No data was available for 2,2-
dichloropropane.  These compounds have not been previously detected and do not appear 
to be of concern at this Site. 
 
The data validation reports are included in Section 4. 
 
3.6 Toxicity Sample Results 
 
For both toxicity tests performed, no significant difference between the laboratory control 
and the Site sediment sample was observed.  The toxicity laboratory reports are included 
in Section 5. 
 
 
4.0 SUMMARY AND CONCLUSIONS 
 
Based on data collected at the Site during 2007, Provan & Lorber concludes the 
following: 
 
• Water samples were collected from 35 monitoring wells, 7 surface water location, 1 

leachate location, and 2 domestic wells.  Eight sediment soil samples were also 
collected. 



8 

• Groundwater flows in both overburden and bedrock wells were calculated to be 
westerly during the November 2007 monitoring event, consistent with previous 
monitoring events. 

• An upward hydraulic gradient was observed at well pairs FPC-6A/B, FPC-7A/B, and 
FPC-8A/B.  Downward hydraulic gradients were observed in the remainder of the 
well pairs at the Site. 

• Interim cleanup levels (ICLs) were exceeded in samples collected from all eleven 
(11) monitoring wells in Operational Unit #1.  ICLs were exceeded in samples 
collected from sixteen (16) of twenty four (24) monitoring wells in Operational Unit 
#2.  The most common exceedences were for arsenic and manganese.  Exceedences 
were also noted for chromium, lead, nickel, beryllium, antimony, benzene, and 
tetrahydrofuran.   

• Concentrations of target compounds were generally consistent with historical results.  
Concentrations have remained generally stable to decreasing at the Site with slight 
increasing trends in some wells and decreasing trends in others.     

• MTBE was detected in the sample collected from domestic well R-3 at a 
concentration of 1.6 µg/l.  No other compounds were detected in the samples 
collected from the two domestic wells. 

• NHDES surface water standards were exceeded in all seven surface water samples 
and the leachate sample collected in 2007.  Exceedences were noted for aluminum, 
copper, iron, lead, zinc, and ammonia. 

• NHDES S-1 soil standards were exceeded for arsenic in sediment samples collected 
from four (4) of the eight (8) sample locations.  Exceedences were also noted for lead 
and beryllium in one sediment sample each. 

• Ammonia was detected in the tubing blank sample at a concentration of 0.07 mg/l.  
For the surface water samples, ammonia was either not detected or was detected at 
concentrations several times the concentration in the tubing blank sample.  Based on 
this data, cross contamination for ammonia does not appear to be an issue in regards 
to the tubing. 

• Arsenic, barium, calcium, copper, magnesium, nickel, potassium, sodium, and zinc 
were detected in the tubing blank sample. 

• Arsenic, copper, sodium, and zinc were detected in the surface water samples at 
concentrations similar to the tubing blank sample. Concentrations of barium and 
potassium in surface water sample SW-6T were similar to the concentrations in the 
tubing blank.  Concentrations of barium and potassium in the remaining surface water 
samples were higher than the tubing blank.  Concentrations of calcium and 
magnesium in the surface water samples were much higher than in the tubing sample.   

• Concentrations of arsenic, barium, and potassium in the tubing blank are significantly 
below the NHDES surface water or GW-1 standards.  Surface water and GW-1 
standards have not been established for sodium.  The presence of these compounds in 
the tubing blank does not appear to impact the conclusions for the Site. 
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