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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 April 2010 by Golder Associates.  A Site Location 
Map is included as Figure 1. 
 
Groundwater monitoring was performed in accordance with the Project Operations Plan 
(POP) and Environmental Monitoring Plan (EMP) revision 1.0, dated April 2010, with 
the exception noted below.  Copies of the EMP monitoring requirements tables are 
included in Section 1. 
 
Due to changes in the required sampling procedures, sampling of the three 6-inch 
diameter wells (MW-6, BP-4, and GZ-125) was not performed in August 2010.  Discrete 
interval sampling of these wells was performed in November 2010.  Sampling and 
monitoring for the full list of required parameters was performed in February 2011. 
 
 
2.0 AUGUST 2010 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.  Water level measurements were performed on August 16 and 17, 2010.  Meters 
for measurement of field stabilization parameters were calibrated daily with subsequent 
checks to confirm that calibration had been maintained.  Calibration sheets are included 
in Section 2. 
 
Sampling was performed from August 16 – 20, 2010.  With the exception noted below 
for MW-4, 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 flow rates ranging from 0.1 to 0.5 liters per 
minute.  Purging times ranged from 30 minutes to 3 hours, 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.  Field data sheets are included in Section 2.  Low flow 
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sampling procedures are further described in the SOP, included in the Site POP.  Due to 
very slow well recharge, drawdown in several wells was greater than the recommended 
maximum of 0.3 feet.  Drawdown measurements are included on the field data sheets in 
Section 2. 
 
Two HydroLab Quanta multimeters, equipped with flow-though cells, were used for 
measurement of field stabilization parameters.  The meters were calibrated at the 
beginning of each day in accordance with procedures outlined in the POP and 
manufacturer’s procedures.  A Lamotte 2020e turbidity meter was calibrated at the 
beginning of each day and zeroed at each well.  Water for measurement of turbidity was 
obtained using a “T” and valve prior to the flow-through cell.  Procedures for 
measurement of field parameters and stabilization criteria are included in the SOP. 
 
Monitoring wells with screened intervals longer than 10 feet were purged of a minimum 
of three volumes of the well screened interval.  For all wells sampled, purging and 
sampling was performed with the bottom of the tubing located at approximately the 
middle of the screened interval of the well.  Tubing intake depths are summarized on the 
sampling requirements Table 2-1 from the EMP, included in Section 1 for reference.  For 
collection of samples, the flow-through cell was removed and water was obtained 
immediately after the peristaltic pump.  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 approximately 10 minutes prior to sampling.  Measurements were 
collected for the above-described stabilization parameters. 
  
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 dedicated disposable bailer.  
Purging of MW-4 was performed by very slowly lowering and withdrawing the bailer 
from the water column to minimize disturbance of the well.  Stabilization parameters 
were obtained by filling the Quanta calibration cup with water from the well. 
 
Upon collection, each water sample was placed in pre-cleaned laboratory-supplied 
glassware and plastic containers, preserved as appropriate for target compounds.  
Samples for analysis of dissolved metals were field filtered with one-time use in-line 
0.45-micron filters prior to preservation.  Samples were packaged on ice in a shipping 
cooler and delivered to Eastern Analytical   Inc. in Concord, NH for laboratory analysis 
as outlined in the EMP.  Sample locations are illustrated on Figure 2 – Site Plan. 
 
2.2 Surface Water and Sediment Sampling Procedures 
 
In accordance with EMP dated April 2010, sediment sampling at the Site was reduced to 
once every 5 years, with the next sediment sampling to be performed in 2014.  Therefore, 
sediment sampling was not performed in August 2010. 
 
The leachate sample was collected by submersing a dedicated disposable bailer at the 
sample location.  The intake point for the bailer was maintained at a point below the top 
of the water but above the underlying sediments to minimize the intake of sediments 
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and/or floating materials.  The water was then decanted into the appropriate containers 
for sample preservation.  Samples were packaged on ice in a shipping cooler and 
delivered to Eastern Analytical Inc. for laboratory analysis.  Following collection of the 
samples for laboratory analysis, field measurements were collected for temperature, pH, 
specific conductance, ORP, and dissolved oxygen by placing the instrument probe 
directly into the water.  The sample for testing of turbidity was collected by submersing 
the testing vial into the surface water to collect the sample.   
 
Surface water sample locations SW-4, SW-5, and SW-103 were dry in August 2010 and 
therefore surface water samples could not be collected at these locations.  Leachate and 
surface water sample locations are indicated on Figure 2. 
 
2.3 Quality Control Samples 
 
Duplicate samples were collected from MW-5S and AE-3B and analyzed for volatile 
organic compounds (VOCs), total 23 TAL metals, and for dissolved iron and manganese.  
The duplicate sample from MW-5S was also analyzed for 1,4-dioxane, ethylene 
dibromide (EDB), and dibromochloropropane (DBCP). 
 
Matrix spike (MS) and matrix spike duplicate (MSD) samples were also collected from 
MW-5S and AE-3B for use in QA/QC for VOCs, total TAL metals, and dissolved iron 
and manganese.  The MS and MSD samples collected from MW-5S were also used for 
QA/QC for 1,4-dioxane, EDB, and DBCP. 
 
A duplicate sample was collected from the leachate location (L-1) and analyzed for COD, 
and ammonia.  MS and MSD samples were also collected from L-1 for use in QA/QC for 
ammonia.  All duplicate, MS, and MDS samples were collected immediately following 
collection of the primary sample for the same analysis and following the same sampling 
procedures. 
 
Field blanks were collected following sampling of wells MW-5S and AE-3B.  Samples 
were collected by pouring deionized water into the sample containers and the samples 
were placed with the other samples collected from the Site.  The field blank samples for 
analysis of dissolved metals were filtered using a 0.45-micron filter prior to placement in 
the sample container.  Both field blank samples were analyzed for VOCs, total TAL 
metals, and for dissolved iron and manganese.  The field blank sample collected after 
well MW-5S was also analyzed for 1,4-dioxane, EDB, and DBCP. 
 
A Tubing equipment rinse blank was collected by filling a section of new tubing with 
deionized water.  The water was allowed to remain in the tubing for approximately 5 
minutes and then placed into the sample containers.  The tubing equipment blank was 
analyzed for VOCs, total TAL metals, dissolved iron and manganese, 1,4-dioxane, EDB, 
and DBCP. 
 
Each set of samples sent to the laboratory was accompanied by a trip blank that was 
analyzed for VOCs and 1,4-dioxane. 
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An EPA Region I, Tier I data validation was performed for the laboratory analytical data 
by Quality Assurance Associates, LLC. 
 
 
3.0 NOVEMBER 2010 SAMPLING PROCEDURES 
 
A proposed scope of work for sampling of monitoring wells BP-4, MW-6, and GZ-125, 
dated October 18, 2010 was prepared by Provan & Lorber and conditionally approved by 
the EPA in a letter dated October 21, 2010.  A revised SOP was submitted on October 25, 
2010. 
 
3.1 Sampling Procedures 
 
On November 9 & 10, 2010, discrete interval sampling of BP-4, MW-6, and GZ-125 was 
performed to determine the optimal depth for future sampling of these wells, as outlined 
in the proposed scope of work dated October 25, 2010 and accompanying Standard 
Operating Procedure. 
 
Samples were collected at 10-foot intervals in well BP-4 from 39 to 89 feet and at 97 feet, 
as proposed.  Samples were collected at 10-foot intervals in well MW-6 from 30 to 160 
feet.  Well MW-6 appeared to be filled in at a depth of 167 feet below grade.  Therefore, 
the proposed 170-foot and 180-foot samples could not be collected.  Samples were 
collected at 10-foot intervals in well GZ-125 from 62 to 182 feet.  Sampler refusal 
appeared to occur below this depth and the proposed 192-foot sample could not be 
collected.  However, floating of the sampler appeared to also be occurring, making 
continued lowering of the sampler difficult.  This appeared to be due to the length of air-
filled tubing connected to the sampler. 
 
All sampling was performed using a 1.66” x 2’ Solinst® Discrete Interval Sampler which 
was pressurized using a bicycle pump following the procedures outlined in the SOP 
included in the October 25, 2010 proposed procedures. 
 
Upon collection, each water sample was placed in pre-cleaned laboratory-supplied 4-
ounce plastic containers containing nitric acid as a preservative.  Samples were packaged 
on ice in a shipping cooler and delivered to Eastern Analytical Inc. in Concord, NH for 
laboratory analysis of total arsenic and manganese. 
 
3.2 Quality Control Samples 
 
Duplicate, matrix spike, and matrix spike duplicate samples were collected from BP-4 at 
a depth of 49 feet and from MW-6 at a depth of 60 feet.  Field blank samples were 
prepared following sampling of BP-4 at 97 feet and MW-6 at 90 feet.  An equipment 
blank sample was collected following collection of the final sample from BP-4 and 
standard equipment decontamination.  All QA/QC samples were analyzed for total 
arsenic and manganese. 
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Following collection of the sample from MW-6 at a depth of 160 feet, the sampler was 
prepared for collection of the 170-foot sample.  The sampler was lowered to the total 
depth of the well.  Following determination that the 170-foot sample could not be 
collected, the sampler was returned to the surface without depressurizing.  Once at the 
surface, the sampler pressure was released and the sampler opened.  The sampler was 
observed to be empty, confirming that water had not entered the sampler during the 
lowering or raising process.  This process confirmed that water was only entering the 
sampler at the desired sampling depth during depressurization of the sampler. 
 
An EPA Region I, Tier I data validation was performed for the laboratory analytical data 
by Quality Assurance Associates, LLC. 
 
 
4.0 FEBRUARY 2011 MONITORING AND SAMPLING PROCEDURES 
 
In response to the November 2010 discrete interval sampling, the EPA and NHDES 
requested modifications to the Discrete Interval Sampler SOP.  Based on these letters and 
results of the November 2010 sampling, recommendations for subsequent sampling 
depths and a revised SOP were prepared by Provan & Lorber, dated January 24, 2011.  
The proposed sampling depths and revised SOP were approved by the EPA in a letter 
dated January 28, 2011. 
 
4.1 Sampling Procedures 
 
On February 8, 2011, sampling of BP-4, MW-6, and GZ-125 was performed.  Prior to 
sampling, the depth to water was measured for determination of the sampler 
pressurization requirements.  Samples were collected at a depth of 49 feet in BP-4, at a 
depth of 150 feet in MW-6, and at a depth of 72 feet in GZ-125 using a 1.66” x 2’ 
Solinst® Discrete Interval Sampler which was pressurized using a cylinder of 
compressed nitrogen following the procedures outlined in the January 24, 2011 proposed 
SOP.  A larger sampler was not available.  Therefore, due to the limited volume of the 
sampler, multiple deployments of the sampler were required at each well to fill the 
sample containers and collect field measurements.  The sampler was lowered 
approximately one foot lower during each subsequent deployment. 
 
Upon collection, each water sample was placed in pre-cleaned laboratory glassware and 
plastic containers, preserved as appropriate for target compounds.  Samples for VOCs 
analyses were collected first, followed by samples for metals analyses.  Samples for 
analysis of dissolved metals were field filtered with one-time use 0.45-micron filters prior 
to preservation.  Samples were packaged on ice in a shipping cooler and delivered to 
Eastern Analytical   Inc. in Concord, NH for laboratory analysis.  Samples were analyzed 
following the schedule outlined in the EMP, included in Section 1. 
 
Following collection of samples for laboratory analyses, field monitoring for the 
following parameters was performed: temperature, pH, specific conductance, oxidation 
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reduction potential (ORP), dissolved oxygen, and turbidity.  Field readings are included 
on Tables 2 and 3.  Field data sheets are included in Section 2. 
 
4.2 Quality Control Samples 
 
Duplicate samples were collected from GZ-125 and analyzed for VOCs, total 23 TAL 
metals, and for dissolved iron and manganese.  Duplicate samples were collected from 
BP-4 and analyzed for 1,4-dioxane, EDB, and DBCP. 
 
MS and MSD samples were also collected from GZ-125 for use in QA/QC for VOCs, 
total TAL metals, and dissolved iron and manganese.  MS and MSD samples were 
collected from BP-4 for used in QA/QC for 1,4-dioxane, EDB, and DBCP. 
 
Following sampling of GZ-125 and decontamination, an equipment blank was collected 
from the sampler by pouring deionized water into the top of the sampler and dispensing 
the water through the bottom of the sampler into the sample containers, as outlined in the 
Discrete Interval Sampler SOP.  The equipment blank sample for analysis of dissolved 
metals was filtered using a 0.45-micron filter prior to placement in the sample container. 
 
A field blank was prepared following preparation of the equipment blank.  The sample 
was collected by pouring deionized water into the sample containers and the samples 
were placed with the other samples collected from the Site.  Both the field blank and 
equipment blank samples were analyzed for VOCs, total TAL metals, dissolved iron and 
manganese, 1,4-dioxane, EDB, and DBCP. 
 
The samples were also accompanied by trip blanks that were analyzed for VOCs, 1,4-
dioxane, EDB, and DBCP. 
 
An EPA Region I, Tier I data validation was performed for the laboratory analytical data 
by Quality Assurance Associates, LLC. 
 
 
5.0 FINDINGS 
 
5.1 Discrete Interval Sampling Results 
 
Water collected from all the samples from BP-4 was clear.  All samples collected from 
MW-6 were orange and cloudy.  Sediments were observed in the sample containers after 
a period of time following sample collection and the sampled water appeared fairly clear 
after sitting for several hours.  The majority of the sediments would be consistent with 
rust particles scraped from the well casing in the upper portion of well during lowering of 
the sampler.  Some orange cloudiness was observed in all samples collected from GZ-
125, with increased cloudiness observed in the uppermost samples. 
 
Concentrations of arsenic and manganese in BP-4 were fairly consistent throughout the 
depth of the well.  Slightly higher arsenic concentrations were obtained at a depth of 49 
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feet.  Concentrations of manganese in MW-6 were greatest at depths of 130 to 160 feet.  
Concentrations of arsenic were greatest from 110 to 160 feet, with the highest 
concentration at 150 feet.  Concentrations of manganese in GZ-125 were greatest at 72 
and 82 feet.  Concentrations of arsenic were at or below the laboratory reporting limit for 
samples collected from GZ-125.  Analytical results of the discrete interval sampling for 
the three 6-inch diameter wells are summarized on Table 6.  The laboratory report is 
included in Section 3. 
 
5.2 EMP Monitoring Groundwater Results 
 
The general groundwater flow direction was determined to be westerly to northwesterly 
in both the overburden and bedrock wells.  Groundwater contours constructed from the 
August 2010 water table data for overburden wells and bedrock wells are illustrated in 
Figures 3 and 4, respectively.  Groundwater elevations decreased an average of 1.30 feet 
in overburden wells and an average of 1.33 feet in bedrock wells between the August 
2009 and August 2010 sampling events.  An upward hydraulic gradient was observed at 
well pairs MW-5S/5D, AE-2A/B, AE-3A/B, FPC-2A/B, FPC-5A/B, FPC-6A/B, FPC-
11A/B and GZ-123/GZ-125.  Downward hydraulic gradients were observed in well pairs 
AE-1A/B, AE-4A/B, FPC-7A/B, and FPC-8A/B. 
 
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 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 concentrations of benzene and tetrahydrofuran exceeded the ICL in OU-1 well MW-
8. 
 
Concentrations of arsenic exceeded the ICL in Operable Unit 2 (OU-2) in the following 
wells: FPC-5A, FPC-6A, FPC-9A, FPC-11B, GZ-105, AE-1A, AE-2A, AE-2B, AE-3A, 
and AE-3B. 
 
Concentrations of manganese exceeded the ICL in OU-2 in the following wells: FPC-2A, 
FPC-6A, FPC-6B, FPC-11A, FPC-11B, GZ-105, GZ-123, AE-1A, AE-1B, AE-2A, AE-
2B, AE-3A, and AE-3B. 
 
The concentration of benzene exceeded the ICL in OU-2 well GZ-105. 
 
Concentrations of dissolved manganese were typically equal to or slightly less than 
concentrations of total manganese.  Concentrations of dissolved metals exceeded ICLs 
where concentrations of total metals exceeded ICLs.  Concentrations of dissolved iron 
were equal to or less than concentrations of total iron.  For some wells, concentrations of 
dissolved iron were significantly less than concentrations of total iron, while for other 
wells total and dissolved iron concentrations were similar. 



 

8 

1,4-Dioxane was detected in samples collected from 13 of 15 monitoring wells at 
concentrations as high as 230 micrograms per liter (µg/l).  Concentrations of 1,4-dioxane 
were generally greater in bedrock wells, compared to adjacent overburden wells.  An 
Interim Cleanup Level (ICL) has not been established for this site for 1,4-dioxane.  
However, the New Hampshire Ambient Groundwater Quality Standard (AGQS) for 1,4-
dioxane is 3 µg/l. 
 
Ethylene dibromide (EDB) and dibromochloropropane (DBCP) were not detected at the 
lower detection limits by EPA Method 8011/504. 
 
Groundwater analytical results for OU-1 and OU-2 wells are summarized on Tables 2 
and 3, respectively.  Target compounds were not detected in the samples collected from 
the residential wells.  Residential well results are summarized on Table 4.  The 
laboratory reports are included in Section 3. 
 
The lateral distributions of arsenic and manganese in overburden and bedrock wells are 
illustrated on Figures 5 through 8.  Graphs illustrating contaminant concentrations over 
time for arsenic, manganese, and benzene in selected wells are included in Section 4.  
The lateral distributions of 1,4-dioxane in overburden and bedrock wells are illustrated on 
Figure 9. 
 
5.3 Surface Water Results 
 
Concentrations of iron and ammonia exceeded the DES chronic surface water standards 
at leachate location L-1.  The concentration of ammonia was below the acute surface 
water standard.  An acute surface water standard has not been established for iron. 
 
1,4-Dioxane was detected in the leachate sample at a concentration of 20 µg/l, exceeded 
the New Hampshire AGQS.  A site-specific ICL has not been established for 1,4-dioxane.  
EDB and DBCP were not detected. 
 
Leachate results are summarized on Table 5.  The laboratory reports are included in 
Section 3.  Surface water sample locations SW-4, SW-5, and SW-103 were dry in August 
2010 and therefore could not be sampled. 
 
5.4 Quality Control Sample Results 
 
Variations in duplicate samples met accepted criteria.  Target compounds were not 
detected in any of the trip blank samples. 
 
Methylene Chloride was detected in the tubing blank and field blank samples prepared on 
August 19, 2010 at concentrations of 12 µg/l and 11 µg/l, respectively.  Methylene 
Chloride was detected in the field blank sample prepared on August 20, 2010 at a 
concentration of 9 µg/l.  Methylene Chloride was not detected in groundwater samples 
collected at the Site. 
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Calcium was detected in the tubing blank and field blank samples prepared on August 19, 
2010 at concentrations of 0.09 mg/l and 0.09 mg/l, respectively.  Calcium was detected in 
the field blank sample prepared on August 20, 2010 at a concentration of 0.07 mg/l.  The 
lowest concentration of calcium detected in groundwater samples collected for the Site 
was 4.7 mg/l, considerably above the concentrations detected in the blank samples. 
 
5.5 Data Validation Review 
 
Sample GW-FPC-8B-0810 was collected on 8/19/10, but was reported on the laboratory 
report as sampled on 8/17/10.  Sample DW-R-3-0810 was collected on 8/17/10, but was 
reported as sampled on 8/19/10.  Metals raw data was missing from the original 
laboratory report for the February 8, 2011 sampling event.  This data was subsequently 
supplied by the laboratory and is included with the original laboratory report.  The data 
validation reports are included in Section 6. 
 
 
6.0 TRENDS AND CLEANUP PROGRESS 
 
Concentrations of manganese exceeded ICLs in samples collected from all eleven 
monitoring wells in OU-1.  Concentrations of arsenic exceeded ICLs in samples collected 
from 10 of the 11 wells in OU-1.  The concentrations of benzene and tetrahydrofuran 
exceeded the ICL in OU-1 well MW-8. 
 
Concentrations of manganese exceeded ICLs in samples collected from 13 of the 25 
monitoring wells in OU-2.  Concentrations of arsenic equaled or exceeded ICLs in 
samples collected from 10 of the 25 wells in OU-2.  The concentration of benzene 
exceeded the ICL in OU-2 well GZ-105. 
 
The lateral distributions of arsenic and manganese in overburden and bedrock wells are 
illustrated on Figures 5 through 8.  Graphs illustrating contaminant concentrations over 
time for arsenic, manganese, and benzene in selected wells are included in Section 4.  
Concentrations of arsenic increased in 17 wells and decreased in 5 wells relative to the 
2009 sampling event.  Concentrations of manganese increased in 15 wells and decreased 
in 17 wells relative to the 2009 sampling event. 
 
Mann-Kendall data evaluations were performed to examine trends for arsenic, 
manganese, and benzene concentrations in selected wells.  The evaluation performs a 
statistical analysis of the data to determine increasing or decreasing trends in contaminant 
concentrations at the particular sampling point and a confidence level for the trend.  A 
confidence level less than 70% is treated as “No Trend”. 
 
The evaluation was performed for arsenic at 19 wells, for manganese at 19 wells, and for 
benzene at 5 wells, with these wells and compounds corresponding to the graphs of 
concentrations versus time included in Section 4.  Data collected in February 2011 is 
shown as included in the August 2010 sampling event.  This change of date does not 
affect the trend analysis.  The most recent 16 data sets were used.  Where the target 
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compound was not detected, a value of one-half of the laboratory reporting limit was 
used. 
 
For arsenic, decreasing trends were calculated for 10 wells, increasing trends for 6 wells, 
and no trend for 3 wells.  For manganese, decreasing trends were calculated for 13 wells, 
increasing trends for 4 wells, and no trend for 2 wells.  For benzene, decreasing trends 
were observed for all 5 wells.  Overall, contaminant concentrations in groundwater at the 
Site show a decreasing trend.  No correlation between trends for arsenic and manganese 
within the same well, well pairs, or spatially were noted.  Data sheets for the Mann-
Kendall evaluation are included in Section 5.  A summary of results by wells and 
compounds is also included. 
 
1,4-Dioxane was detected in samples collected from 11 of 15 monitoring wells at 
concentrations exceeding the New Hampshire AGQS.  An ICL has not been established 
for this Site.  Concentrations of 1,4-dioxane were generally greater in bedrock wells, 
compared to adjacent overburden wells. 
 
 
7.0 SUMMARY AND CONCLUSIONS 
 
Based on data collected at the Site during 2010 and February 2011, Provan & Lorber 
concludes the following: 
 
 Water samples were collected from 33 monitoring wells, 1 leachate location, and 2 

domestic wells in August 2010.  The 3 surface water locations were dry and therefore 
could not be sampled. 

 Discrete interval sampling was performed for the three 6-inch diameter monitoring 
wells in November 2010 to determine the best sampling depth for future sampling 
events. 

 Concentrations of arsenic and manganese were fairly consistent throughout the depth 
of the three 6-inch monitoring wells.  Slightly higher concentrations were observed at 
depths of 49 feet in BP-4, at 130 to 160 feet in MW-6, and at 72 and 82 feet in GZ-
125. 

 Sampling of the three 6-inch monitoring wells was performed in February 2011. 

 Groundwater flows in both overburden and bedrock wells were calculated to be 
westerly to northwesterly during the August 2010 monitoring event, consistent with 
previous monitoring events. 

 An upward hydraulic gradient was observed at well pairs MW-5S/5D, FPC-2A/B, 
FPC-5A/B, FPC-6A/B, FPC-11A/B, AE-2A/B, AE-3A/B, and GZ-123/GZ-125.  
Downward hydraulic gradients were observed in well pairs FPC-7A/B, FPC-8A/B, 
AE-1A/B, and AE-4A/B. 

 Interim cleanup levels (ICLs) were exceeded in samples collected from all eleven 
(11) monitoring wells in Operable Unit #1.  ICLs were exceeded in samples collected 
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from fifteen (15) of twenty five (25) monitoring wells in Operable Unit #2.  The most 
common exceedences were for arsenic and manganese.  Exceedences were also noted 
for benzene and tetrahydrofuran. 

 1,4-Dioxane was detected in 11 of 15 samples from monitoring wells and in the 
leachate sample at concentrations exceeding the New Hampshire AGQS.  An ICL has 
not been established for the site.  EDB and DBCP were not detected. 

 Mann-Kendall data evaluations were performed for arsenic at 19 wells, for 
manganese at 19 wells, and for benzene at 5 wells, with data from the most recent 16 
sampling events used. 

 For arsenic, decreasing trends were calculated for 10 wells, increasing trends for 6 
wells, and no trend for 3 wells.  For manganese, decreasing trends were calculated for 
13 wells, increasing trends for 4 wells, and no trend for 2 wells.  For benzene, 
decreasing trends were observed for all 5 wells. 

 Overall, contaminant concentrations in groundwater at the Site show a decreasing 
trend.  No correlation between trends for arsenic and manganese within the same 
well, well pairs, or spatially were noted. 

 NHDES surface water standards were exceeded for iron and ammonia in the leachate 
sample collected in 2010.  1,4-Dioxane was detected in the leachate sample at a  
concentration exceeding the New Hampshire AGQS. 

 Surface water locations SW-4, SW-5, and SW-103 were dry and therefore could not 
be sampled in August 2010. 

 Variations in duplicate samples met accepted criteria.  Target compounds were not 
detected in any of the trip blank samples. 

 Methylene chloride was detected in the tubing blank sample and both field blank 
samples at similar concentrations.  Methylene chloride was not detected in any 
groundwater samples collected at the Site. 

 Calcium was detected in tubing and trip blank samples at concentrations as high as 
0.09 mg/l.  The lowest concentration of calcium detected in groundwater samples 
collected at the Site was 4.7 mg/l, considerably above the concentration detected in 
the blank samples. 

 Based on this data, cross contamination does not appear to be an issue for the Site.  
The presence of methylene chloride and/or calcium in the blank samples does not 
appear to impact the conclusions for the Site. 

 
 
8.0 RECOMMENDATIONS 
 
Based on data collected at the Site, Provan & Lorber recommends the following: 
 
 In accordance with the current monitoring plan, the next monitoring event should be 

scheduled for August 2011. 
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TABLE 1

SUMMARY OF GROUNDWATER ELEVATION DATA
2010 ANNUAL MONITORING REPORT
COAKLEY LANDFILL OU-1 AND OU-2
NORTH HAMPTON, NEW HAMPSHIRE

MONITORING Ref. Pt Elev. Screened Apr-93 Dec-96 Apr-97 Sep-97 Dec-97 Jun-98 Aug-98 Apr-99 Aug-99 Nov-99 Apr-00 Aug-00 Nov-00 Apr-01 Aug-01 Jun-02 Aug-02 Aug-03 Aug-04 Aug-05 Aug-06 Nov-07 Aug-08 Aug-09 Aug-10
WELL (FT. NGVD) Interval GW. EL. GW. EL. GW. EL. GW. EL. GW. EL. GW. EL. GW. EL. GW. EL. GW. EL. GW. EL. GW. EL. GW. EL. GW. EL. GW. EL. GW. EL. GW. EL. GW. EL. GW. EL. GW. EL. GW. EL. GW. EL. GW. EL. GW. EL. GW. EL. GW. EL.

IDENTIFICATION FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT. FT.
BP-4 111.70 33.6-99.0 98.94 97.83 96.07 95.84 99.55 97.03 97.04 95.26 95.93 97.1 96.93 96.03 99.37 96.29 97.27 96.26 96.51 96.89 96.34 97.71 95.72 97.52 99.00 96.55
MW-2 94.54 10-20 86.75 89.00 NM NM 88.61 88.95 88.40 87.88
MW-4 129.12 28-38 101.52 98.41 95.94 96.78 97.92 97.61 96.65 100.33 96.88 98.01 96.99 97.07 97.35 96.71 98.12 96.17 97.98 98.43 96.93
MW-5S 98.42 48-78 93.69 88.35 84.27 87.42 87.96 87.57 87.70 88.70 85.79 87.92 85.24 85.17 87.35 85.00 87.88 86.00 87.93 87.45 86.16
MW-5D 98.39 139-159 89.89 85.84 88.77 89.41 88.59 88.98 90.39 87.27 89.27 86.79 87.89 88.63 86.69 88.49 87.28 89.09 89.02 87.63
MW-6 101.15 25-184 93.4 93.84 93.44 90.04 92.25 93.44 91.33 92.55 88.03 91.98 92.52 92.20 92.32 93.23 89.79 92.50 89.16 90.09 92.13 89.01 92.46 90.52 92.42 91.93 90.58
MW-8 85.30 44-65 81.1 79.46 78.48 78.07 78.71 76.66 78.6 75.32 77.91 78.37 77.98 78.50 78.61 76.30 78.21 75.92 76.60 77.86 75.94 78.18 76.89 78.48 77.89 76.63
MW-9 82.62 5-10 77.97 78.03 75.87 76.06 77.16 74.47 75.82 73.42 75.46 76.09 76.00 76.86 76.88 74.10 75.74 73.81 73.28 76.13 73.94 75.71 75.80 76.88 75.35 74.64
MW-10 80.60 5-10 74.56 74.67 73.96 74.07 74.68 73.17 74.51 72.78 74.57 74.63 74.83 75.06 75.22 73.93 74.91 73.45 74.20 74.93 73.99 74.71 74.95 74.86 74.50 74.21
MW-11 92.70 32-52 87.21 85.36 83.56 83.81 83.69 81.77 83.42 79.17 82.42 82.8 82.35 82.40 83.09 80.59 82.67 80.11 81.24 82.26 79.85 82.89 81.07 82.99 82.58 81.08
OP-2 98.49 7-12 91.44 95.86 95.4 92.85 92.11 89.52 90.88 91.86 91.76 91.24 85.74 90.49 91.98 90.34 90.75 91.54 90.43 92.29 90.77 92.53 92.47 90.99
OP-5 112.68 13-23 94.92 99.26 98.28 96.59 96.41 100.41 100.41 97.39 95.84 96.41 97.58 97.33 96.40 107.29 97.54 97.72 96.82 96.98 97.31 96.78 98.03 96.04 97.81 98.28 96.91
RMW-3 117.61 29-34 95.03 99.81 98.45 90.96 89.61 87.25 88.15 89.3 89.17 88.32 91.58 88.59 89.82 88.60 88.58 88.62 88.73 obstructed obstructed obstructed obstructed obstructed

AE-1A 127.00 54-64 97.95 95.55 96.21 97.37 97.23 96.34 99.67 96.54 97.54 96.53 96.67 97.05 97.35 98.10 95.89 97.74 98.19 96.74
AE-1B 126.80 75-85 97.91 95.51 96.13 97.35 97.19 96.31 99.65 96.43 97.51 96.51 96.65 97.09 96.49 98.09 95.87 97.73 97.98 96.55
AE-2A 79.60 10-20 72.49 75.74 75.71 75.67 76.03 75.69 73.58 75.66 72.98 73.75 75.19 73.18 75.70 74.69 75.81 75.29 73.76
AE-2B 79.50 40-50 72.59 75.79 75.79 75.44 76.04 75.78 73.49 75.65 73.16 74.42 75.33 73.60 75.61 74.22 75.94 76.02 74.35
AE-3A 86.10 28-40 77.47 76.64 77.74 77.56 77.99 77.92 77.80 77.05 77.70 76.86 76.30 77.90 77.14 78.02 77.90 77.98 78.68 77.30
AE-3B 87.30 28-40 78.55 77.19 78.38 78.35 78.47 78.61 78.64 78.30 78.49 77.47 77.90 78.58 76.86 78.66 78.47 78.50 78.32 77.76
AE-4A 77.20 5-15 73.47 70.75 73.75 72.91 73.10 73.20 71.49
AE-4B 77.50 34-44 73.42 70.51 73.30 72.28 73.61 73.01 71.10
FPC-2A 78.40 6-16 75.69 76.70 76.98 NR 76.66 78.40 76.24 76.31 75.66 76.32 75.90 76.30 76.12 75.62
FPC-2B 77.98 22.5-37.5 77.47 77.30 77.71 77.78 77.38 76.37 76.81 77.28 76.45 77.30 76.90 77.46 77.26 76.45
FPC-4B 75.83 18-33 71.83 69.96 71.58 68.21 71.63 70.95 71.81 71.24 69.80
FPC-5A 74.30 54-64 75.01 74.44 74.44 73.94 74.44 73.29 74.14 72.2 73.93 73.9 73.98 74.18 74.14 73.02 73.10 73.03 73.10 74.30 72.18 73.50 73.50 73.73 73.37 72.73
FPC-5B 74.90 95-110 74.85 74.81 74.81 73.91 74.21 74.81 73.3 74.6 72.38 74.48 74.25 74.60 74.77 74.70 73.43 70.96 73.15 74.23 74.40 73.19 74.66 74.50 74.85 74.46 73.74
FPC-6A 77.00 1.75-2.75 73.23 72.74 72.84 72.85 72.85 73.11 73.01 72.65 72.83 70.71 72.83 72.38 73.02 72.22 68.68
FPC-6B 77.10 13-28 73.20 72.81 69.86 72.94 72.09 73.21 73.14 70.88 72.33 70.30 71.94 70.32 68.37 70.47 70.19 72.93 72.35 71.26
FPC-7A 82.08 16.7-21.7 81.63 81.36 80.12 80.99 80.03 81.46 81.30 81.49 81.16 80.39
FPC-7B 82.33 29.8-44.8 80.53 80.93 79.82 80.72 79.69 81.02 79.43 81.20 80.87 80.14
FPC-8A 73.80 23-33 73.85 73.67 73.65 71.49 73.15 73.49 71.01 73.04 69.23 72.93 72.93 72.88 73.34 73.20 71.06 72.99 70.36 71.26 72.86 70.63 73.01 72.20 73.09 72.73 71.62
FPC-8B 73.60 40-55 72.83 73.52 73.49 71.44 73.04 73.33 70.84 72.88 69.14 72.77 72.78 72.63 73.18 72.99 70.93 72.79 70.07 71.22 72.69 70.58 72.83 72.03 72.00 72.68 71.10
FPC-9A 117.57 58-68 99.87 97.32 95.02 95.72 96.92 96.75 95.90 99.22 96.25 97.05 96.02 96.27 96.40 95.83 97.59 95.48 97.44 97.90 96.37
FPC-9B 117.87 72-87 99.99 97.81 95.07 95.79 96.98 96.83 95.99 99.28 96.15 97.08 96.11 96.37 NM NM NM 95.14 97.41 97.93 96.42
FPC-9C 117.75 15-25 100.45 97.87 95.77 96.33 97.25 96.50 99.62 NM 97.52 96.75 NM NM NM 96.08 97.62 98.10 96.75
FPC-11A 117.95 47-52 100.4 97.7 96.65 97.01 96.51 97.71 95.81 97.58 97.95 96.50
FPC-11B 117.90 58-73 96.5 97.74 96.70 96.90 96.34 97.69 95.54 97.57 97.89 96.56
GZ-105 73.60 35-50 66.42 70.86 67.46 70.77 70.78 69.82 71.16 71.02 69.31 70.83 68.45 69.71 71.09 69.28 70.91 70.68 71.05 70.78 69.83
GZ-109 119.36 103-252 99.49 98.8 98.01 95.84 95.68 99.08 96.99 97.39 94.91 94.59 96.81 NM
GZ-123 87.49 9.5-16.5 76.91 77.90 78.28 77.05
GZ-125 88.77 57-200 80.35 81.73 81.87 80.36
NOTES:
1. Shaded data denotes a bedrock monitoring well.
2. A blank indicates data was not collected.
3. GW.EL. indicates groundwater elevation and FT. indicates measurements were in feet.
4. Well Screened intervals from surface grade.
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TABLE 2

SUMMARY OF OU-1 GROUNDWATER ANALYTICAL RESULTS
2010 ANNUAL MONITORING PLAN DATA ASSESSMENT REPORT

COAKLEY LANDFILL OU-1 AND OU-2
NORTH HAMPTON, NEW HAMPSHIRE

CONTAMINANT OF CONCERN INTERIM MW-4 MW-4 MW-4 MW-4 MW-4 MW-4 MW-5S MW-5S MW-5S MW-5S MW-5S MW-5D MW-5D MW-5D MW-5D MW-5D
DATE SAMPLED CLEANUP 30-Aug-05 30-Aug-06 16-Nov-07 13-Aug-08 20-Aug-09 17-Aug-10 29-Aug-06 9-Nov-07 13-Aug-08 20-Aug-09 19-Aug-10 29-Aug-06 15-Nov-07 13-Aug-08 20-Aug-09 19-Aug-10

VOLATILE ORGANIC COMPOUNDS IN ug/l LEVEL
Acetone 6,000 BDL NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Benzene 5 BDL NA NA NA NA NA BDL 5 4 3 4 2 3 2 2 2
Chlorobenzene 100 4 NA NA NA NA NA BDL 3 2 2 3 4 5 4 3 4
Chloroethane BDL NA NA NA NA NA BDL 13 9 8 7 24 33 38 32 31
Chloromethane 30 BDL NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
1,4 Dichlorobenzene 75 BDL NA NA NA NA NA BDL 3 2 3 3 BDL 2 2 2 2
1,1 Dichloroethane 81 BDL NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Ethylbenzene 700 BDL NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Isopropylbenzene 800 BDL NA NA NA NA NA BDL 2 1 1 2 BDL BDL BDL BDL BDL
p - Isopropyltoluene 260 BDL NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Naphthalene 20 BDL NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Diethyl Ether 1,400 BDL NA NA NA NA NA BDL 52 45 37 40 89 130 120 100 99
Tetrahydrofuran 154 BDL NA NA NA NA NA BDL 60 40 40 40 110 110 110 90 90
Toluene 1,000 BDL NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
1,2,4 Trimethylbenzene 330 BDL NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
1,3,5 Trimethylbenzene 330 BDL NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
o-Xylene BDL NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
m&p - Xylene BDL NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
1,4-Dioxane NA NA NA 6 NA NA 70 90 NA NA 140 150
Methylethylketone (MEK) 200 BDL NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Methylisobutylketone (MIBK) 2,000 BDL NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Methyl-t-butyl Ether (MTBE) 13 BDL NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Tertiary-butyl Alcohol (TBA) NA NA NA NA NA BDL BDL BDL BDL 60 50 40 40
METALS IN ug/l
Aluminum BDL 34,000 28,000 34,000 BDL 140 BDL BDL BDL BDL BDL 8 BDL BDL BDL BDL
Arsenic 10 130 43 58 69 70 64 10 26 26 18 16 5 11 5 6 10
Barium 530 190 200 250 73 71 190 210 190 180 180 120 130 110 120 110
Cadmium BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Calcium 120,000 66,000 88,000 80,000 65,000 66,000 54,000 45,000 43,000 42,000 34,000 48,000 30,000 31,000 32,000 32,000
Chromium 50 600 150 140 190 2 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Copper 170 38 71 78 2 2 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Iron (Total) 380,000 110,000 160,000 150,000 24,000 22,000 17,000 25,000 23,000 16,000 13,000 17,000 15 12,000 15,000 13,000
Dissolved Iron 17,000 27,000 24,000 50,000 23,000 21,000 19,000 23,000 21,000 14,000 12,000 NA NA NA NA NA
Lead 15 100 23 37 43 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Magnesium 84,000 38,000 39,000 47,000 24,000 19,000 30,000 24,000 22,000 26,000 22,000 44,000 27,000 26,000 32,000 28,000
Mercury BDL BDL 0.1 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Nickel 100 410 99 130 150 9 8 17 22 19 14 11 14 11 12 10 9
Potassium 60,000 39,000 44,000 49,000 38,000 30,000 27,000 22,000 22,000 25,000 22,000 30,000 22,000 23,000 25,000 22,000
Selenium BDL BDL BDL BDL BDL 4 BDL BDL BDL 1 8 4 BDL 2 4 18
Silver BDL BDL BDL BDL BDL BDL BDL 2 BDL BDL BDL BDL BDL BDL BDL BDL
Sodium 52,000 56,000 39,000 43,000 34,000 31,000 76,000 110,000 87,000 94,000 99,000 140,000 170,000 160,000 140,000 140,000
Thallium BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Zinc 540 91 190 210 6 BDL 6 14 BDL BDL BDL 7 BDL BDL BDL BDL
Cobalt 130 34 53 53 5 4 8 11 11 7 4 BDL BDL 1 BDL BDL
Beryllium 4 BDL BDL 3 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Manganese (Total) 300 13,000 4,500 5,900 5,800 1,200 1,100 3,700 4,400 3,900 3,400 2,900 890 860 780 770 730
Dissolved Manganese 1,500 1,300 1,300 2,600 1,200 1,000 3,700 4,200 4,300 3,200 2,800 NA NA NA NA NA
Antimony 6 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Vanadium 260 350 63 82 91 2 BDL BDL BDL BDL BDL BDL BDL 1 1 1 BDL
FIELD PARAMETERS
     Temperature Degrees C 18.55 17.10 13.20 18.36 15.50 15.00 12.25 9.79 13.30 12.25 11.61 11.33 11.48 12.37 12.70 12.09
     pH 6.59 6.47 6.59 6.22 6.65 6.52 6.61 6.79 6.83 6.98 6.52 7.22 7.09 7.07 6.96 7.21
     Conductivity in us/cm 544 1024 1029 1025 1080 1037 884 1203 1090 1095 1072 1146 1570 1451 12 1510
     Dissolved Oxygen in mg/l 3.41 3.68 1.68 3.24 1.31 1.59 3.34 0.45 0.65 0.18 0.25 1.32 0.49 0.18 9.68 0.09
     Turbidity in NTU 1071.9 10.9 6000 35.1 14.5 10.9 1.1 79.0 8.70 3.54 10.0 3.33 103 11.0 1.34
     Oxidation/Reduction Potential in mV -43.0 -44.0 154 22 -51 -63 -82.0 -128 -91 -112 -75 -171.0 1 -127 -141 -166

NOTES:
1. NA = Sample was not analyzed for indicated parameter
    BDL = Below Detection Limit
   Bolded wells denote bedrock wells.
2. A blank indicates data was not collected.
3. Bolded contaminants are site contaminants of concern for which interim cleanup standards (ICLs) have been established.
4. Shaded values denote exceedance of an established interim cleanup level.
5. Volatile organic compound and metals results are in micrograms per liter (ug/l).
6. Field Parameter Units: us/cm = microsiemens per centimeter, mg/l = milligram per liter, NTU = nephelometric turbidity unit, mV = millivolt
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TABLE 2

SUMMARY OF OU-1 GROUNDWATER ANALYTICAL RESULTS
2010 ANNUAL MONITORING PLAN DATA ASSESSMENT REPORT

COAKLEY LANDFILL OU-1 AND OU-2
NORTH HAMPTON, NEW HAMPSHIRE

CONTAMINANT OF CONCERN INTERIM
DATE SAMPLED CLEANUP

VOLATILE ORGANIC COMPOUNDS IN ug/l LEVEL
Acetone 6,000
Benzene 5
Chlorobenzene 100
Chloroethane
Chloromethane 30
1,4 Dichlorobenzene 75
1,1 Dichloroethane 81
Ethylbenzene 700
Isopropylbenzene 800
p - Isopropyltoluene 260
Naphthalene 20
Diethyl Ether 1,400
Tetrahydrofuran 154
Toluene 1,000
1,2,4 Trimethylbenzene 330
1,3,5 Trimethylbenzene 330
o-Xylene
m&p - Xylene
1,4-Dioxane
Methylethylketone (MEK) 200
Methylisobutylketone (MIBK) 2,000
Methyl-t-butyl Ether (MTBE) 13
Tertiary-butyl Alcohol (TBA)
METALS IN ug/l
Aluminum
Arsenic 10
Barium
Cadmium
Calcium
Chromium 50
Copper
Iron (Total)
Dissolved Iron
Lead 15
Magnesium
Mercury
Nickel 100
Potassium
Selenium
Silver
Sodium
Thallium
Zinc
Cobalt
Beryllium 4
Manganese (Total) 300
Dissolved Manganese
Antimony 6
Vanadium 260
FIELD PARAMETERS
     Temperature Degrees C
     pH
     Conductivity in us/cm
     Dissolved Oxygen in mg/l
     Turbidity in NTU
     Oxidation/Reduction Potential in mV

MW-6 MW-6 MW-6 MW-6 MW-8 MW-8 MW-8 MW-8 MW-9 MW-9 MW-9 MW-9 MW-9 MW-9
12-Nov-07 12-Aug-08 19-Aug-09 8-Feb-11 13-Nov-07 13-Aug-08 20-Aug-09 17-Aug-10 25-Aug-05 29-Aug-06 13-Nov-07 13-Aug-08 18-Aug-09 17-Aug-10

BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
BDL BDL BDL BDL 3 4 4 6 5 NA NA NA NA NA
BDL BDL BDL BDL 3 4 3 7 79 NA NA NA NA NA
BDL BDL BDL BDL 19 21 18 20 5 NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
BDL BDL BDL BDL 2 2 2 2 19 NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
BDL BDL BDL BDL 2 2 2 2 2 NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
BDL BDL BDL BDL 130 110 99 98 BDL NA NA NA NA NA
BDL BDL BDL BDL 180 180 180 160 84 NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
BDL BDL BDL BDL 2 1 1 1 BDL NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL 1 BDL NA NA NA NA NA
BDL BDL BDL BDL 3 2 1 1 4 NA NA NA NA NA
NA NA BDL NA NA NA 310 230 NA NA NA 16
BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA

5 BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
BDL BDL BDL BDL 70 70 60 50 NA NA NA NA NA

BDL BDL BDL BDL 60 60 BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL 10 8 8 13 280 81 56 57 78 120
BDL BDL BDL 7 170 190 210 240 92 66 41 39 58 120
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

13,000 11,000 11,000 15,000 31,000 36,000 42,000 41,000 86,000 55,000 27,000 35,000 39,000 68,000
BDL BDL BDL BDL BDL BDL BDL BDL 3 BDL BDL BDL BDL 1

2 1 2 2 1 BDL BDL BDL 3 BDL BDL BDL BDL 1
5,800 1,800 8,000 4,900 4,300 6,500 5,600 5,200 51,000 65,000 16,000 34,000 37,000 55,000
3,900 250 340 2,800 NA NA NA NA 56,000 57,000 17,000 35,000 45,000 48,000
BDL BDL BDL 3 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
5,200 4,000 4,500 5,200 36,000 40,000 50,000 45,000 45,000 22,000 12,000 11,000 12,000 24,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

3 1 2 2 19 26 22 17 14 5 16 7 4 5
1,700 1,500 1,600 1,600 12,000 14,000 14,000 16,000 25,000 15,000 6,800 7,300 9,700 19,000
BDL BDL BDL BDL BDL 3 5 4 6 BDL BDL BDL BDL 6
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

12,000 10,000 11,000 11,000 240,000 210,000 210,000 190,000 98,000 35,000 38,000 28,000 19,000 60,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

9 6 8 14 18 BDL BDL BDL 4 3 BDL BDL BDL BDL
BDL BDL BDL 1 3 6 3 2 4 BDL 12 7 3 2
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
740 520 490 1,900 1,600 1,900 2,000 2,100 710 2,400 1,200 3,500 2,100 1,400
820 470 510 1,900 NA NA NA NA 820 2,200 1,400 3,300 2,300 1,300
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL 1 2 2 1 7 BDL BDL BDL BDL BDL

10.38 11.22 12.18 5.83 10.46 13.51 13.95 16.30 15.34 14.9 10.66 15.67 15.15 15.76
5.82 5.95 6.02 6.04 7.22 7.29 7.88 6.81 6.54 6.4 6.01 6.08 6.54 5.91
196 148 152 238 1670 1570 1660 1630 1273 644.6 491 473 578 1154
0.98 0.58 5.84 1.53 1.15 0.96 0.20 0.27 0.78 622 * 0.68 0.42 0.35 0.41
17.0 315 40.6 19.3 13.9 100 0.30 1.68 28.8 13.3 2.48 81.9 3.38 1.80
95 120 83 33.8 45 -151 -163 -102 -101.5 -55 38 -19 -59 -4

NOTES:
1. NA = Sample was not analyzed for indicated parameter
    BDL = Below Detection Limit
   Bolded wells denote bedrock wells.
2. A blank indicates data was not collected.
3. Bolded contaminants are site contaminants of concern for which interim cleanup standards (ICLs) have been established.
4. Shaded values denote exceedance of an established interim cleanup level.
5. Volatile organic compound and metals results are in micrograms per liter (ug/l).
6. Field Parameter Units: us/cm = microsiemens per centimeter, mg/l = milligram per liter, NTU = nephelometric turbidity unit, mV = millivolt
*  Data obtaiend from previous reports and appears to be in error.
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TABLE 2

SUMMARY OF OU-1 GROUNDWATER ANALYTICAL RESULTS
2010 ANNUAL MONITORING PLAN DATA ASSESSMENT REPORT

COAKLEY LANDFILL OU-1 AND OU-2
NORTH HAMPTON, NEW HAMPSHIRE

CONTAMINANT OF CONCERN INTERIM
DATE SAMPLED CLEANUP

VOLATILE ORGANIC COMPOUNDS IN ug/l LEVEL
Acetone 6,000
Benzene 5
Chlorobenzene 100
Chloroethane
Chloromethane 30
1,4 Dichlorobenzene 75
1,1 Dichloroethane 81
Ethylbenzene 700
Isopropylbenzene 800
p - Isopropyltoluene 260
Naphthalene 20
Diethyl Ether 1,400
Tetrahydrofuran 154
Toluene 1,000
1,2,4 Trimethylbenzene 330
1,3,5 Trimethylbenzene 330
o-Xylene
m&p - Xylene
1,4-Dioxane
Methylethylketone (MEK) 200
Methylisobutylketone (MIBK) 2,000
Methyl-t-butyl Ether (MTBE) 13
Tertiary-butyl Alcohol (TBA)
METALS IN ug/l
Aluminum
Arsenic 10
Barium
Cadmium
Calcium
Chromium 50
Copper
Iron (Total)
Dissolved Iron
Lead 15
Magnesium
Mercury
Nickel 100
Potassium
Selenium
Silver
Sodium
Thallium
Zinc
Cobalt
Beryllium 4
Manganese (Total) 300
Dissolved Manganese
Antimony 6
Vanadium 260
FIELD PARAMETERS
     Temperature Degrees C
     pH
     Conductivity in us/cm
     Dissolved Oxygen in mg/l
     Turbidity in NTU
     Oxidation/Reduction Potential in mV

MW-10 MW-10 MW-10 MW-10 MW-10 MW-10 MW-11 MW-11 MW-11 MW-11 MW-11 RMW-3 RMW-3 RMW-3 RMW-3 RMW-3
26-Aug-05 29-Aug-06 13-Nov-07 13-Aug-08 18-Aug-09 18-Aug-10 29-Aug-06 8-Nov-07 13-Aug-08 19-Aug-09 18-Aug-10 26-Aug-05 8-Nov-07 11-Aug-08 17-Aug-09 16-Aug-10

BDL NA NA NA NA NA BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA 5 8 5 4 3 BDL
BDL NA NA NA NA NA 2 3 2 2 BDL 8
BDL NA NA NA NA NA 20 32 19 19 9 BDL
BDL NA NA NA NA NA BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA BDL 2 1 1 1 BDL
BDL NA NA NA NA NA BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA BDL 4 2 2 1 BDL
BDL NA NA NA NA NA BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA 47 75 37 34 24 BDL
BDL NA NA NA NA NA 50 60 30 30 20 BDL
BDL NA NA NA NA NA BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA BDL 2 BDL 1 BDL BDL
BDL NA NA NA NA NA BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA 8 12 4 6 4 BDL

NA NA NA NA NA NA 100 45
BDL NA NA NA NA NA BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA BDL BDL BDL BDL BDL BDL

NA NA NA NA NA BDL BDL BDL BDL

BDL 19 BDL 70 50 BDL BDL BDL BDL BDL BDL 1,500
24 11 12 9 17 19 10 15 13 11 11 110
89 55 64 19 46 71 96 95 89 83 74 46

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
81,000 53,000 52,000 17,000 45,000 64,000 31,000 26,000 22,000 24,000 21,000 47,000
BDL BDL BDL BDL 2 BDL BDL BDL BDL BDL BDL 3
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA

46,000 27,000 28,000 6,600 29,000 35,000 17,000 15,000 19,000 15,000 13 57,000
NA NA NA NA NA NA NA NA NA NA

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
23,000 14,000 15,000 3,900 11,000 18,000 25,000 19,000 19,000 21,000 17,000 14,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
14 7 8 3 5 6 8 12 18 8 6 22

20,000 9,400 12,000 5,200 8,600 13,000 10,000 9,300 8,800 9,800 8,100 19,000
3 BDL BDL BDL BDL 5 BDL BDL BDL BDL 4 BDL

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
110,000 35,000 90,000 14,000 31,000 72,000 110,000 140,000 110,000 110,000 100,000 18,000

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
7 16 19 5 6 6 6 32 BDL BDL BDL 13
5 7 6 2 5 3 BDL 3 6 2 2 13

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
3,500 3,200 2,800 760 2,200 2,700 450 410 440 390 340 2,900
NA NA NA NA NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

4 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 2
 

15.32 16.3 10.22 17.40 17.05 16.01 12.27 9.50 12.14 12.30 14.05 13.11
6.69 6.47 6.31 6.12 6.49 6.09 6.89 6.72 6.88 7.04 6.50 6.22
1033 464.4 960 220 564 897 800.3 1420 830 858 751 287
2.26 735 * 0.48 0.52 0.28 0.44 0.37 0.22 0.60 0.61 0.32 3.7
12.2 9.8 2.28 19.0 2.81 1.90 24.3 2.17 34.7 8.54 3.25 93.3

-106.4 -65 37 9 -69 -8 -204 -30 -102 -104 -67 15.4

NOTES:
1. NA = Sample was not analyzed for indicated parameter
    BDL = Below Detection Limit
   Bolded wells denote bedrock wells.
2. A blank indicates data was not collected.
3. Bolded contaminants are site contaminants of concern for which interim cleanup standards (ICLs) have been established.
4. Shaded values denote exceedance of an established interim cleanup level.
5. Volatile organic compound and metals results are in micrograms per liter (ug/l).
6. Field Parameter Units: us/cm = microsiemens per centimeter, mg/l = milligram per liter, NTU = nephelometric turbidity unit, mV = millivolt
*  Data obtaiend from previous reports and appears to be in error.
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TABLE 2

SUMMARY OF OU-1 GROUNDWATER ANALYTICAL RESULTS
2010 ANNUAL MONITORING PLAN DATA ASSESSMENT REPORT

COAKLEY LANDFILL OU-1 AND OU-2
NORTH HAMPTON, NEW HAMPSHIRE

CONTAMINANT OF CONCERN INTERIM
DATE SAMPLED CLEANUP

VOLATILE ORGANIC COMPOUNDS IN ug/l LEVEL
Acetone 6,000
Benzene 5
Chlorobenzene 100
Chloroethane
Chloromethane 30
1,4 Dichlorobenzene 75
1,1 Dichloroethane 81
Ethylbenzene 700
Isopropylbenzene 800
p - Isopropyltoluene 260
Naphthalene 20
Diethyl Ether 1,400
Tetrahydrofuran 154
Toluene 1,000
1,2,4 Trimethylbenzene 330
1,3,5 Trimethylbenzene 330
o-Xylene
m&p - Xylene
1,4-Dioxane
Methylethylketone (MEK) 200
Methylisobutylketone (MIBK) 2,000
Methyl-t-butyl Ether (MTBE) 13
Tertiary-butyl Alcohol (TBA)
METALS IN ug/l
Aluminum
Arsenic 10
Barium
Cadmium
Calcium
Chromium 50
Copper
Iron (Total)
Dissolved Iron
Lead 15
Magnesium
Mercury
Nickel 100
Potassium
Selenium
Silver
Sodium
Thallium
Zinc
Cobalt
Beryllium 4
Manganese (Total) 300
Dissolved Manganese
Antimony 6
Vanadium 260
FIELD PARAMETERS
     Temperature Degrees C
     pH
     Conductivity in us/cm
     Dissolved Oxygen in mg/l
     Turbidity in NTU
     Oxidation/Reduction Potential in mV

OP-2 OP-2 OP-2 OP-2 OP-2 OP-2 OP-5 OP-5 OP-5 OP-5 OP-5 OP-5 BP-4 BP-4 BP-4 BP-4 BP-4 BP-4
26-Aug-05 29-Aug-06 9-Nov-07 13-Aug-08 18-Aug-09 18-Aug-10 26-Aug-05 30-Aug-06 9-Nov-07 13-Aug-08 19-Aug-09 18-Aug-10 26-Aug-05 30-Aug-06 9-Nov-07 13-Aug-08 19-Aug-09 8-Feb-11

BDL NA NA NA NA NA BDL NA NA NA NA NA BDL NA NA NA NA NA
BDL NA NA NA NA NA BDL NA NA NA NA NA BDL NA NA NA NA NA

2 NA NA NA NA NA BDL NA NA NA NA NA BDL NA NA NA NA NA
13 NA NA NA NA NA BDL NA NA NA NA NA 16 NA NA NA NA NA

BDL NA NA NA NA NA BDL NA NA NA NA NA BDL NA NA NA NA NA
BDL NA NA NA NA NA BDL NA NA NA NA NA BDL NA NA NA NA NA

3 NA NA NA NA NA BDL NA NA NA NA NA BDL NA NA NA NA NA
BDL NA NA NA NA NA BDL NA NA NA NA NA BDL NA NA NA NA NA
BDL NA NA NA NA NA BDL NA NA NA NA NA BDL NA NA NA NA NA
BDL NA NA NA NA NA BDL NA NA NA NA NA BDL NA NA NA NA NA
BDL NA NA NA NA NA BDL NA NA NA NA NA BDL NA NA NA NA NA
BDL NA NA NA NA NA BDL NA NA NA NA NA BDL NA NA NA NA NA
BDL NA NA NA NA NA BDL NA NA NA NA NA BDL NA NA NA NA NA
BDL NA NA NA NA NA BDL NA NA NA NA NA BDL NA NA NA NA NA
BDL NA NA NA NA NA BDL NA NA NA NA NA BDL NA NA NA NA NA
BDL NA NA NA NA NA BDL NA NA NA NA NA BDL NA NA NA NA NA
BDL NA NA NA NA NA BDL NA NA NA NA NA BDL NA NA NA NA NA
BDL NA NA NA NA NA BDL NA NA NA NA NA BDL NA NA NA NA NA

NA NA NA 1 NA NA NA BDL NA NA NA 9
BDL NA NA NA NA NA BDL NA NA NA NA NA BDL NA NA NA NA NA
BDL NA NA NA NA NA BDL NA NA NA NA NA BDL NA NA NA NA NA
BDL NA NA NA NA NA BDL NA NA NA NA NA BDL NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

BDL BDL BDL BDL BDL BDL 1500 BDL BDL BDL BDL BDL 77 BDL BDL BDL BDL BDL
25 200 190 170 200 220 25 27 33 17 13 19 11 26 30 23 22 34
21 19 19 20 17 16 25 13 23 15 13 15 63 53 55 43 39 47

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
49,000 40,000 37,000 40,000 42,000 39,000 15,000 15,000 14,000 8,800 7,600 9,200 62,000 69,000 51,000 48,000 50,000 49,000
BDL BDL BDL BDL BDL BDL 7 BDL BDL BDL BDL BDL 15 BDL BDL BDL BDL BDL
BDL BDL BDL BDL 14 BDL 6 BDL BDL 1 BDL BDL 7 BDL BDL BDL BDL BDL

47,000 44,000 48,000 57,000 48,000 44,000 24,000 12,000 19,000 10,000 8,100 11,000 69,000 36,000 31,000 30,000 26,000 31,000
47,000 49,000 50,000 61,000 45,000 37,000 15,000 12,000 21,000 9,600 8,100 11,000 NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL 3 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 4

130,000 12,000 9,300 10,000 11,000 9,400 4,500 3,600 3,200 2,200 2,300 2,300 31,000 3,800 21,000 22,000 26,000 19,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
11 7 7 6 7 9 31 22 33 30 25 27 150 9 10 13 8 15

28,000 23,000 17,000 21,000 21,000 16,000 2,800 2,800 2,300 1,900 1,900 1,800 23,000 30,000 21,000 21,000 23,000 17,000
BDL BDL BDL BDL BDL 2 BDL BDL BDL BDL BDL 1 BDL BDL BDL 1 BDL BDL
BDL BDL BDL BDL BDL BDL 4 BDL BDL BDL BDL BDL BDL BDL 3 BDL BDL BDL

17,000 17,000 12,000 16,000 18,000 15,000 9,900 8,600 10,000 9,000 9,000 8,000 110,000 9,200 140,000 110,000 89,000 64,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

2 5 BDL BDL 16 BDL 7 7 BDL BDL 7 BDL 5 6 BDL BDL 11 6
4 BDL 5 4 4 5 20 14 23 19 15 17 80 BDL 2 3 BDL 7

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
390 470 620 580 630 760 3,800 2,500 3,800 2,300 1,800 2,200 1,700 1,300 1,200 1,100 94 1,200
450 480 650 550 620 640 3,500 2,600 4,000 2,200 2,000 2,300 NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

4 BDL BDL 1 1 BDL 2 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

17.2 16.33 10.41 16.25 14.55 14.00 12.30 13.31 9.34 11.28 11.28 10.82 11.26 11.9 9.41 13.38 13.90 7.83
6.33 6.55 6.17 6.12 6.57 6.01 5.94 5.79 5.64 5.58 5.92 5.54 6.88 6.6 6.89 7.00 7.11 6.62
671 480.9 675 669 707 627 196 150.6 253 169 150 193 1021 964.8 1204 1106 1100 1056
2.93 8.77 0.72 1.12 0.2 0.28 2.16 1.15 0.35 0.22 0.68 0.41 1.88 2.14 0.37 1.19 2.26 1.02
16.1 14.2 1.97 15.8 1.01 2.84 23.2 0.7 1.49 100 2.48 2.29 35.1 2.6 1.50 27.4 7.73 1.13
-54.1 -161 -11 -27 -54 7 11.5 27 16 81 69 95 -107.8 -92 -85.0 -107 -153 -28.3

NOTES:
1. NA = Sample was not analyzed for indicated parameter
    BDL = Below Detection Limit
   Bolded wells denote bedrock wells.
2. A blank indicates data was not collected.
3. Bolded contaminants are site contaminants of concern for which interim cleanup standards (ICLs) have been established.
4. Shaded values denote exceedance of an established interim cleanup level.
5. Volatile organic compound and metals results are in micrograms per liter (ug/l).
6. Field Parameter Units: us/cm = microsiemens per centimeter, mg/l = milligram per liter, NTU = nephelometric turbidity unit, mV = millivolt
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TABLE 3

SUMMARY OF OU-2 GROUNDWATER ANALYTICAL RESULTS
2010 ANNUAL MONITORING PLAN DATA ASSESSMENT REPORT

COAKLEY LANDFILL OU-1 AND OU-2
NORTH HAMPTON, NEW HAMPSHIRE

SAMPLE IDENTIFICATION INTERIM FPC-2A FPC-2A FPC-2A FPC-2A FPC-2A FPC-2B FPC-2B FPC-2B FPC-2B FPC-2B FPC-4B FPC-4B FPC-4B FPC-4B FPC-4B FPC-5A FPC-5A FPC-5A FPC-5A FPC-5A
DATE SAMPLED CLEANUP 29-Aug-06 16-Nov-07 12-Aug-08 17-Aug-09 17-Aug-10 29-Aug-06 16-Nov-07 12-Aug-08 17-Aug-09 17-Aug-10 28-Aug-06 14-Nov-07 11-Aug-08 17-Aug-09 18-Aug-10 28-Aug-06 14-Nov-07 13-Aug-08 20-Aug-09 18-Aug-10

VOLATILE ORGANIC COMPOUNDS IN ug/l LEVEL
Acetone BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
Benzene 5 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
Chlorobenzene 100 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
Chloroethane BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
Chloromethane BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
1,4 Dichlorobenzene BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
1,1 Dichloroethane BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
cis-1,2 Dichloroethene BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
Ethylbenzene BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
Isopropylbenzene BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
p - Isopropyltoluene BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
Naphthalene BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
Diethyl Ether BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
Tetrahydrofuran BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
Toluene BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
1,2,4 Trimethylbenzene BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
1,3,5 Trimethylbenzene BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
o-Xylene BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
m&p - Xylene BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
1,4-Dioxane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methylethylketone (MEK) 200 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
Methylisobutylketone (MIBK) BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
Methyl t-butyl ether (MTBE) BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
METALS IN ug/l
Aluminum BDL 60 BDL BDL BDL 27 BDL 14 360 90 BDL 70 220 BDL BDL 14 BDL BDL BDL BDL
Arsenic 10 BDL 8 3 2 2 BDL 2 3 3 3 BDL BDL BDL BDL BDL 42 53 54 53 55
Barium 12 18 13 14 13 12 12 12 17 12 3 7 5 4 6 120 130 120 130 120
Cadmium BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Calcium 22,000 18,000 16,000 19,000 15,000 11,000 7,800 6,800 7,700 7,000 5,300 4,200 3,300 3,900 4,700 51,000 34,000 41,000 44,000 42,000
Chromium 100 BDL BDL BDL BDL BDL BDL BDL BDL 1 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Copper BDL BDL BDL BDL BDL BDL BDL BDL 3 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Iron (Total) 3,200 14,000 5,600 4,400 4,000 100 120 260 1,100 220 100 110 650 BDL BDL 9,200 8,300 11,000 9,700 9,400
Dissolved Iron 3,800 1,800 3,500 4,200 2,700 900 BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA
Lead 15 BDL BDL BDL BDL BDL BDL BDL BDL 3 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Magnesium 14,000 12,000 9,600 11,000 8,700 1,700 1,200 980 1,300 1,000 3,500 2,800 2,100 2,500 2,900 28,000 19,000 21,000 27,000 22,000
Mercury BDL BDL BDL BDL BDL BDL 0.2 0.1 BDL 0.1 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Nickel 100 BDL BDL BDL BDL BDL BDL BDL BDL 2 BDL BDL 1 1 BDL BDL 8 4 10 7 7
Potassium 48,000 6,000 4,200 4,400 3,900 6,000 5,900 4,700 4,800 4,600 2,200 1,900 1,500 1,600 1,900 27,000 22,000 25,000 27,000 23,000
Selenium BDL BDL BDL BDL BDL BDL BDL BDL BDL 1 BDL BDL BDL BDL BDL BDL BDL 2 BDL 5
Silver BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Sodium 12,000 15,000 12,000 13,000 12,000 43,000 43,000 39,000 40,000 38,000 5,100 6,000 5,000 6,000 7,000 120,000 120,000 120,000 110,000 110,000
Thallium BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Zinc 7 BDL BDL BDL BDL 5 BDL BDL 14 5 7 6 BDL BDL 5 7 BDL BDL BDL 6
Cobalt BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Beryllium 4 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 23 BDL BDL BDL BDL BDL BDL BDL BDL
Manganese (Total) 300 670 800 620 730 500 18 BDL 23 84 21 BDL 31 66 BDL BDL 140 110 110 110 100
Dissolved Manganese 660 860 570 770 500 BDL BDL 21 26 12 BDL 23 6 BDL BDL NA NA NA NA NA
Antimony 6 BDL BDL BDL BDL BDL BDL BDL BDL 2 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Vanadium 260 BDL BDL BDL BDL BDL BDL BDL BDL 1 BDL BDL BDL BDL BDL BDL BDL BDL 1 BDL BDL
Sulfate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA BDL BDL NA NA
Chloride NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 110,000 110,000 NA NA
Alkalinity Bicarbonate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 410,000 410,000 NA NA
Alkalinity Carbonate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA BDL BDL NA NA
FIELD PARAMETERS
     Temperature Degrees C 14.10 8.94 13.79 15.20 14.78 13.10 9.11 13.87 15.60 14.20 12.87 9.90 10.17 11.49 10.51 10.50 9.55 12.82 12.01 12.67
     pH 6.52 6.68 6.58 6.34 5.91 7.99 7.93 7.28 7.48 7.02 6.63 5.95 6.39 6.17 6.36 7.02 7.46 6.74 7.13 6.63
     Conductivity in us/cm 215 274 242 279 263 184 201 162 210 248 53 95 62 83 94 501 1,180 1,108 1,153 1,133
     Dissolved Oxygen in mg/l 0.97 0.80 0.25 4.34 0.32 0.62 3.18 1.54 4.38 0.89 7.61 0.56 7.09 3.05 0.22 1.08 0.33 0.25 3.35 0.28
     Turbidity in NTU 10.5 93 44.7 4.35 15.20 1.50 3.40 100.3 6.50 1.29 1.80 2.75 32.9 0.29 0.00 11.0 2.20 93.7 4.85 1.57
     Oxidation/Reduction Potential in mV -22 119 20 14 44 -131 45 -3 28 -33 77 164 143 189 112 -95 -114 -6 -101 -62

NOTES:
1. NA = Sample was not analyzed for indicated parameter
   BDL = Below Detection Limit
2. Bolded well denotes a bedrock groundwater monitoring well.
3. Blank column indicates the well was not sampled.
4.  Potential ICLs are indicated for arsenic and maganese.
5. Shaded values denote exceedance of an established interim cleanup level.
6. Volatile organic compound and metals results are in micrograms per liter (ug/l).
7. Field Parameter Units: us/cm = microsiemens per centimeter, mg/l = milligram per liter, NTU = nephelometric turbidity unit, mV = millivolt
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TABLE 3

SUMMARY OF OU-2 GROUNDWATER ANALYTICAL RESULTS
2010 ANNUAL MONITORING PLAN DATA ASSESSMENT REPORT

COAKLEY LANDFILL OU-1 AND OU-2
NORTH HAMPTON, NEW HAMPSHIRE

SAMPLE IDENTIFICATION INTERIM
DATE SAMPLED CLEANUP

VOLATILE ORGANIC COMPOUNDS IN ug/l LEVEL
Acetone
Benzene 5
Chlorobenzene 100
Chloroethane
Chloromethane
1,4 Dichlorobenzene
1,1 Dichloroethane
cis-1,2 Dichloroethene
Ethylbenzene
Isopropylbenzene
p - Isopropyltoluene
Naphthalene
Diethyl Ether
Tetrahydrofuran
Toluene
1,2,4 Trimethylbenzene
1,3,5 Trimethylbenzene
o-Xylene
m&p - Xylene
1,4-Dioxane
Methylethylketone (MEK) 200
Methylisobutylketone (MIBK)
Methyl t-butyl ether (MTBE)
METALS IN ug/l
Aluminum
Arsenic 10
Barium
Cadmium
Calcium
Chromium 100
Copper
Iron (Total)
Dissolved Iron
Lead 15
Magnesium
Mercury
Nickel 100
Potassium
Selenium
Silver
Sodium
Thallium
Zinc
Cobalt
Beryllium 4
Manganese (Total) 300
Dissolved Manganese
Antimony 6
Vanadium 260
Sulfate
Chloride
Alkalinity Bicarbonate
Alkalinity Carbonate
FIELD PARAMETERS
     Temperature Degrees C
     pH
     Conductivity in us/cm
     Dissolved Oxygen in mg/l
     Turbidity in NTU
     Oxidation/Reduction Potential in mV

FPC-5B FPC-5B FPC-5B FPC-5B FPC-5B FPC-6A FPC-6A FPC-6A FPC-6A FPC-6A FPC-6B FPC-6B FPC-6B FPC-6B FPC-6B FPC-7A FPC-7A FPC-7A FPC-7A FPC-7A
25-Aug-05 15-Nov-07 13-Aug-08 20-Aug-09 18-Aug-10 28-Aug-06 14-Nov-07 13-Aug-08 17-Aug-09 19-Aug-10 28-Aug-06 14-Nov-07 13-Aug-08 17-Aug-09 19-Aug-10 28-Aug-06 16-Nov-07 13-Aug-08 18-Aug-09 20-Aug-10

NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
NA NA NA NA NA BDL 2 BDL BDL 2 BDL 2 1 BDL 2 BDL NA NA NA NA
NA NA NA NA NA 3 5 BDL 3 5 3 7 4 3 5 BDL NA NA NA NA
NA NA NA NA NA 4 8 BDL 5 8 5 11 8 BDL 7 BDL NA NA NA NA
NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
NA NA NA NA NA BDL 1 BDL BDL 2 BDL 2 1 BDL 1 BDL NA NA NA NA
NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
NA NA NA NA NA BDL 20 8 10 18 BDL 23 15 10 16 BDL NA NA NA NA
NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA

BDL BDL BDL BDL BDL BDL BDL BDL 60 60 140 980 90 BDL BDL BDL 520 320 BDL BDL
BDL 4 1 1 3 BDL 3 2 13 30 5 9 14 2 3 BDL BDL BDL BDL BDL
47 64 39 54 42 53 95 44 29 45 30 89 44 49 77 2 7 5 3 3

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
11,000 7,200 5,400 7,400 5,900 17,000 20,000 6,800 24,000 39,000 28,000 46,000 30,000 13,000 24,000 20,000 13,000 13,000 14,000 12,000

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 3 2 BDL BDL BDL 2 BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 6 1 BDL BDL BDL 3 1 BDL BDL
360 330 280 240 220 5,500 9,000 7,400 1,900 4,100 1,600 1,800 1,700 6,500 7,100 BDL 1,300 740 BDL BDL
NA NA NA NA NA 6,400 8,600 5,400 2,200 3,900 1,600 810 1,500 5,600 6,800 BDL BDL BDL BDL BDL

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
7,100 4,600 3,300 5,000 3,600 9,300 11,000 4,200 10,000 17,000 12,000 23,000 13,000 6,600 13,000 6,400 4,400 3,800 4,100 3,900
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

5 8 6 7 6 2 5 2 5 6 BDL 13 8 3 4 3 13 7 4 4
9,600 7,100 6,500 7,800 6,200 6,000 6,600 4,300 6,200 8,600 6,600 10,000 8,100 4,800 7,400 2,700 2,800 2,100 2,100 2,000
BDL BDL 2 2 11 BDL BDL BDL BDL 5 BDL BDL BDL BDL 4 BDL BDL BDL BDL 1
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

300,000 310,000 260,000 290,000 260,000 75,000 100,000 50,000 79,000 120,000 82,000 140,000 110,000 78,000 110,000 9,800 9,000 8,000 9,000 9,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

5 BDL BDL BDL BDL 6 BDL BDL BDL BDL 8 6 BDL BDL BDL 6 7 8 BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL 5 5 BDL 5 6 BDL BDL BDL 6 2 BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
88 95 74 87 70 410 500 360 2,400 3,600 2,100 3,100 3,000 340 400 6 110 34 BDL BDL
NA NA NA NA NA 400 530 340 2,600 3,600 2,300 3,400 2,800 360 390 BDL BDL BDL BDL BDL

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL 1 1 1 BDL BDL BDL BDL BDL BDL BDL 3 BDL BDL BDL BDL 2 BDL BDL BDL
NA BDL NA NA NA NA 5,000 NA NA NA NA 1,000 NA NA NA NA 15,000 NA NA NA
NA 270,000 NA NA NA NA 81,000 NA NA NA NA 140,000 NA NA NA NA 7,000 NA NA NA
NA 360,000 NA NA NA NA 200,000 NA NA NA NA 390,000 NA NA NA NA 49,000 NA NA NA
NA BDL NA NA NA NA BDL NA NA NA NA BDL NA NA NA NA BDL NA NA NA

11.60 11.83 13.67 12.25 11.31 11.10 10.73 11.72 16.01 15.78 15.00 11.05 15.19 12.14 12.36 12.30 9.13 12.45 11.29 11.61
7.96 7.68 7.61 8.12 7.39 6.72 6.55 6.30 6.84 6.72 6.81 6.69 6.55 6.97 6.79 6.36 6.97 5.93 6.59 6.40
466 1,467 1,174 1,354 1,252 143 610 319 589 934 401 1,137 726 489 757 122 168 147 162 155
2.36 1.45 1.61 1.06 0.37 2.07 1.32 1.41 0.29 0.85 0.81 0.41 0.24 0.30 0.17 4.63 3.72 4.75 4.56 4.35
0.40 0.87 4.10 4.50 0.66 27.2 5.67 12.0 1.74 4.25 2.10 165 56.7 29.2 1.7 37.2 8.60 25.0 0.23 0.10
-116 30 -87 -110 -66 -53 42 -13 -17 -66 -39 45 0 -51 -111 94 169 151 218 145

NOTES:
1. NA = Sample was not analyzed for indicated parameter
   BDL = Below Detection Limit
2. Bolded well denotes a bedrock groundwater monitoring well.
3. Blank column indicates the well was not sampled.
4.  Potential ICLs are indicated for arsenic and maganese.
5. Shaded values denote exceedance of an established interim cleanup level.
6. Volatile organic compound and metals results are in micrograms per liter (ug/l).
7. Field Parameter Units: us/cm = microsiemens per centimeter, mg/l = milligram per liter, NTU = nephelometric turbidity unit, mV = millivolt
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TABLE 3

SUMMARY OF OU-2 GROUNDWATER ANALYTICAL RESULTS
2010 ANNUAL MONITORING PLAN DATA ASSESSMENT REPORT

COAKLEY LANDFILL OU-1 AND OU-2
NORTH HAMPTON, NEW HAMPSHIRE

SAMPLE IDENTIFICATION INTERIM
DATE SAMPLED CLEANUP

VOLATILE ORGANIC COMPOUNDS IN ug/l LEVEL
Acetone
Benzene 5
Chlorobenzene 100
Chloroethane
Chloromethane
1,4 Dichlorobenzene
1,1 Dichloroethane
cis-1,2 Dichloroethene
Ethylbenzene
Isopropylbenzene
p - Isopropyltoluene
Naphthalene
Diethyl Ether
Tetrahydrofuran
Toluene
1,2,4 Trimethylbenzene
1,3,5 Trimethylbenzene
o-Xylene
m&p - Xylene
1,4-Dioxane
Methylethylketone (MEK) 200
Methylisobutylketone (MIBK)
Methyl t-butyl ether (MTBE)
METALS IN ug/l
Aluminum
Arsenic 10
Barium
Cadmium
Calcium
Chromium 100
Copper
Iron (Total)
Dissolved Iron
Lead 15
Magnesium
Mercury
Nickel 100
Potassium
Selenium
Silver
Sodium
Thallium
Zinc
Cobalt
Beryllium 4
Manganese (Total) 300
Dissolved Manganese
Antimony 6
Vanadium 260
Sulfate
Chloride
Alkalinity Bicarbonate
Alkalinity Carbonate
FIELD PARAMETERS
     Temperature Degrees C
     pH
     Conductivity in us/cm
     Dissolved Oxygen in mg/l
     Turbidity in NTU
     Oxidation/Reduction Potential in mV

FPC-7B FPC-7B FPC-7B FPC-7B FPC-7B FPC-8A FPC-8A FPC-8A FPC-8A FPC-8A FPC-8B FPC-8B FPC-8B FPC-8B FPC-8B FPC-9A FPC-9A FPC-9A FPC-9A FPC-9A
28-Aug-06 16-Nov-07 13-Aug-08 18-Aug-09 20-Aug-10 28-Aug-06 8-Nov-07 11-Aug-08 20-Aug-09 18-Aug-10 28-Aug-06 8-Nov-07 11-Aug-08 19-Aug-09 19-Aug-10 30-Aug-06 12-Nov-07 13-Aug-08 17-Aug-09 16-Aug-10

BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA

NA NA NA NA NA NA NA BDL NA NA NA 1 NA NA NA NA
BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA
BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA

BDL BDL 140 60 BDL 380 670 BDL 2,600 2,500 13 BDL BDL BDL BDL BDL 1,000 BDL BDL 170
BDL BDL 2 BDL BDL BDL 4 2 6 7 5 7 7 7 7 44 37 26 34 36
BDL 3 18 4 3 4 8 4 15 17 6 7 7 8 8 120 92 65 88 75
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

14,000 16,000 14,000 16,000 15,000 26,000 21,000 24,000 21,000 20,000 30,000 20,000 21,000 23,000 22,000 66,000 47,000 54,000 51,000 42,000
BDL BDL BDL BDL BDL BDL BDL BDL 6 6 BDL BDL BDL BDL BDL BDL 2 BDL BDL BDL
BDL BDL BDL BDL BDL BDL 2 BDL 4 4 BDL BDL BDL BDL BDL BDL 3 BDL BDL BDL

1,200 270 8,300 500 BDL 900 1,300 340 3,600 4,100 130 60 140 60 90 9,600 8,600 4,700 6,300 5,600
BDL BDL 70 BDL BDL NA NA NA NA NA NA BDL 60 BDL BDL NA 7,000 4,500 6,300 4,800
BDL BDL BDL BDL BDL BDL BDL BDL 1 2 BDL BDL BDL BDL BDL BDL 1 BDL BDL BDL

3,800 4,600 3,700 4,500 4,100 3,500 3,300 3,200 4,300 3,700 6,900 4,300 4,300 5,000 4,800 37,000 23,000 22,000 25,000 20,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0 BDL BDL BDL BDL BDL BDL BDL BDL
BDL 2 18 2 BDL BDL 2 BDL 4 5 BDL BDL BDL BDL BDL 4 7 4 3 3

2,000 2,400 1,900 2,100 1,900 2,400 2,000 2,100 2,500 2,300 3,600 2,600 3,000 2,700 2,900 14,000 8,600 8,100 9,200 7,800
BDL BDL BDL BDL 1 BDL BDL BDL BDL 2 BDL BDL BDL BDL 2 BDL 2 BDL 2 2
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

7,800 10,000 9,000 10,000 9,000 11,000 12,000 13,000 13,000 12,000 18,000 16,000 17,000 18,000 17,000 94,000 100,000 78,000 89,000 76,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

6 BDL 9 8 BDL 6 BDL BDL 10 12 6 BDL 12 BDL BDL 6 58 27 5 27
BDL BDL BDL BDL BDL BDL BDL BDL 2 2 BDL BDL BDL BDL BDL BDL 1 BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
200 76 1,800 110 14 150 150 62 190 210 21 29 28 25 32 270 410 520 270 220
BDL BDL 36 BDL BDL NA NA NA NA NA NA 33 25 25 28 NA 450 510 270 210
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL 1 BDL 7 6 BDL BDL BDL BDL BDL BDL 3 BDL BDL BDL
NA 17,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA 7,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA 51,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA BDL NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

12.45 8.67 11.90 12.58 12.49 12.30 8.89 10.51 10.60 10.78 12.03 8.63 10.74 11.27 12.07 10.50 8.40 11.15 13.91 10.23
6.61 6.47 6.12 6.49 6.47 6.36 6.80 6.66 6.95 6.69 7.26 7.81 8.02 8.17 7.23 7.00 7.01 6.82 7.58 6.48
127 171 159 172 171 162 211 200 223 220 176 236 216 253 241 941 941 880 1 893
9.63 3.99 3.68 2.72 2.09 2.01 0.85 0.37 1.31 0.78 5.47 0.87 0.12 0.22 0.87 1.36 0.42 0.35 0.19 0.47
70.6 3.11 111 1.75 0.65 1.56 28.4 9.90 1.31 107 0.40 2.20 70.6 6.61 2.63 15.6 40.1 95.0 1.60 7.50
105 105 169 201 128 96 -42 101 21 -16 -61 1 -163 -150 9 -113 26 -5 -96 -42

NOTES:
1. NA = Sample was not analyzed for indicated parameter
   BDL = Below Detection Limit
2. Bolded well denotes a bedrock groundwater monitoring well.
3. Blank column indicates the well was not sampled.
4.  Potential ICLs are indicated for arsenic and maganese.
5. Shaded values denote exceedance of an established interim cleanup level.
6. Volatile organic compound and metals results are in micrograms per liter (ug/l).
7. Field Parameter Units: us/cm = microsiemens per centimeter, mg/l = milligram per liter, NTU = nephelometric turbidity unit, mV = millivolt
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TABLE 3

SUMMARY OF OU-2 GROUNDWATER ANALYTICAL RESULTS
2010 ANNUAL MONITORING PLAN DATA ASSESSMENT REPORT

COAKLEY LANDFILL OU-1 AND OU-2
NORTH HAMPTON, NEW HAMPSHIRE

SAMPLE IDENTIFICATION INTERIM
DATE SAMPLED CLEANUP

VOLATILE ORGANIC COMPOUNDS IN ug/l LEVEL
Acetone
Benzene 5
Chlorobenzene 100
Chloroethane
Chloromethane
1,4 Dichlorobenzene
1,1 Dichloroethane
cis-1,2 Dichloroethene
Ethylbenzene
Isopropylbenzene
p - Isopropyltoluene
Naphthalene
Diethyl Ether
Tetrahydrofuran
Toluene
1,2,4 Trimethylbenzene
1,3,5 Trimethylbenzene
o-Xylene
m&p - Xylene
1,4-Dioxane
Methylethylketone (MEK) 200
Methylisobutylketone (MIBK)
Methyl t-butyl ether (MTBE)
METALS IN ug/l
Aluminum
Arsenic 10
Barium
Cadmium
Calcium
Chromium 100
Copper
Iron (Total)
Dissolved Iron
Lead 15
Magnesium
Mercury
Nickel 100
Potassium
Selenium
Silver
Sodium
Thallium
Zinc
Cobalt
Beryllium 4
Manganese (Total) 300
Dissolved Manganese
Antimony 6
Vanadium 260
Sulfate
Chloride
Alkalinity Bicarbonate
Alkalinity Carbonate
FIELD PARAMETERS
     Temperature Degrees C
     pH
     Conductivity in us/cm
     Dissolved Oxygen in mg/l
     Turbidity in NTU
     Oxidation/Reduction Potential in mV

FPC-11A FPC-11A FPC-11A FPC-11A FPC-11A FPC-11B FPC-11B FPC-11B FPC-11B FPC-11B GZ-105 GZ-105 GZ-105 GZ-105 GZ-105 GZ-123 GZ-123 GZ-123 GZ-123
30-Aug-06 15-Nov-07 12-Aug-08 17-Aug-09 16-Aug-10 30-Aug-06 15-Nov-07 12-Aug-08 17-Aug-09 16-Aug-10 29-Aug-06 14-Nov-07 11-Aug-08 19-Aug-09 18-Aug-10 12-Nov-07 12-Aug-08 18-Aug-09 16-Aug-10

BDL NA NA NA NA BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA BDL NA NA NA NA 6 6 6 6 7 BDL BDL BDL BDL
BDL NA NA NA NA BDL NA NA NA NA 9 10 10 11 11 BDL BDL BDL BDL
BDL NA NA NA NA BDL NA NA NA NA 7 9 11 12 9 BDL BDL BDL BDL
BDL NA NA NA NA BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA BDL NA NA NA NA 2 4 4 5 5 BDL BDL BDL BDL
BDL NA NA NA NA BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA BDL NA NA NA NA BDL 2 2 2 3 BDL BDL BDL BDL
BDL NA NA NA NA BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA BDL NA NA NA NA 49 61 57 62 57 BDL BDL BDL BDL
BDL NA NA NA NA BDL NA NA NA NA 83 80 70 80 70 BDL BDL BDL BDL
BDL NA NA NA NA BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA BDL NA NA NA NA BDL 1 1 1 BDL BDL BDL BDL BDL

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
BDL NA NA NA NA BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA BDL NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL

270 640 120 BDL 100 13,000 350 BDL 90 50 BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL 1 1 BDL 9 6 9 8 10 10 6 11 10 13 15 BDL BDL BDL BDL

4 17 15 10 36 72 18 34 48 52 43 52 48 61 60 5 4 5 4
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

7,400 28,000 25,000 17,000 60,000 64,000 54,000 75,000 56,000 58,000 65,000 44,000 49,000 69,000 73,000 11,000 12,000 16,000 13,000
BDL 2 BDL BDL BDL 16 BDL 2 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL 3 BDL BDL BDL 4 2 BDL BDL BDL BDL BDL BDL BDL BDL 1 BDL BDL BDL

1,000 2,100 390 100 910 13,000 1,900 3,200 1,900 1,400 6,200 5,100 3,700 4,900 4,800 3,900 1,800 2,300 4,500
BDL BDL BDL BDL 750 2,100 240 2,800 1,900 1,200 5,300 3,800 3,700 4,700 4,500 1,700 370 2,500 1,900
BDL 2 BDL BDL BDL 6 1 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

1,700 6,100 5,200 3,800 19,000 27,000 12,000 16,000 19,000 20,000 23,000 18,000 18,000 27,000 24,000 3,000 3,100 4,500 3,700
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL 9 4 3 BDL 17 13 12 3 BDL 7 8 9 9 9 5 4 5 4

28,000 3,800 3,000 2,400 5,300 6,500 3,600 5,300 5,800 5,800 7,500 5,700 6,200 7,100 6,500 2,100 1,900 2,100 1,800
BDL BDL BDL BDL BDL BDL BDL BDL 1 1 BDL BDL BDL 1 11 BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

28,000 20,000 39,000 37,000 100,000 95,000 41,000 38,000 88,000 93,000 153,000 160,000 160,000 150,000 160,000 17,000 15,000 17,000 15,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

6 26 BDL 6 BDL 19 31 13 8 BDL 4 BDL BDL BDL BDL 8 BDL BDL BDL
8 2 BDL BDL BDL 21 6 4 1 BDL BDL BDL BDL BDL BDL 5 3 5 4

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
22 500 36 10 400 880 1,300 1,400 710 520 480 390 400 500 460 3,300 2,300 3,000 2,200

BDL 600 BDL BDL 400 770 1,500 1,300 780 490 510 470 400 500 450 3,600 1,900 3,200 2,100
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 4 BDL BDL BDL BDL BDL BDL BDL BDL
BDL 3 1 BDL BDL 7 1 BDL BDL BDL BDL BDL 1 BDL BDL BDL BDL BDL BDL
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

12.10 12.70 12.89 13.80 16.82 11.70 12.46 13.72 13.15 12.63 11.03 10.15 10.60 10.96 10.29 11.72 12.26 14.53 13.58
6.82 5.93 6.00 6.03 6.58 6.67 6.65 6.96 6.98 6.78 8.48 7.16 7.95 7.57 7.25 5.57 5.63 6.13 5.31
164 348 394 312 978 398 761 712 935 1,032 431 1,145 512 1,360 1,294 220 183 245 237
8.87 4.84 6.07 5.98 2.15 6.55 0.79 0.31 0.43 0.44 1.65 0.28 0.17 0.21 0.08 0.77 2.41 2.62 3.39

352.8 21.3 94.1 124.0 2.24 2,906 17.0 21.5 2.28 2.07 46.1 18.9 16.4 3.88 0.41 22.9 35.2 4.15 18.4
58 137 193 178 20 -36 110 9 -72 -38 -190 29 -118 -119 -154 129 162 121 125

NOTES:
1. NA = Sample was not analyzed for indicated parameter
   BDL = Below Detection Limit
2. Bolded well denotes a bedrock groundwater monitoring well.
3. Blank column indicates the well was not sampled.
4.  Potential ICLs are indicated for arsenic and maganese.
5. Shaded values denote exceedance of an established interim cleanup level.
6. Volatile organic compound and metals results are in micrograms per liter (ug/l).
7. Field Parameter Units: us/cm = microsiemens per centimeter, mg/l = milligram per liter, NTU = nephelometric turbidity unit, mV = millivolt
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TABLE 3

SUMMARY OF OU-2 GROUNDWATER ANALYTICAL RESULTS
2010 ANNUAL MONITORING PLAN DATA ASSESSMENT REPORT

COAKLEY LANDFILL OU-1 AND OU-2
NORTH HAMPTON, NEW HAMPSHIRE

SAMPLE IDENTIFICATION INTERIM
DATE SAMPLED CLEANUP

VOLATILE ORGANIC COMPOUNDS IN ug/l LEVEL
Acetone
Benzene 5
Chlorobenzene 100
Chloroethane
Chloromethane
1,4 Dichlorobenzene
1,1 Dichloroethane
cis-1,2 Dichloroethene
Ethylbenzene
Isopropylbenzene
p - Isopropyltoluene
Naphthalene
Diethyl Ether
Tetrahydrofuran
Toluene
1,2,4 Trimethylbenzene
1,3,5 Trimethylbenzene
o-Xylene
m&p - Xylene
1,4-Dioxane
Methylethylketone (MEK) 200
Methylisobutylketone (MIBK)
Methyl t-butyl ether (MTBE)
METALS IN ug/l
Aluminum
Arsenic 10
Barium
Cadmium
Calcium
Chromium 100
Copper
Iron (Total)
Dissolved Iron
Lead 15
Magnesium
Mercury
Nickel 100
Potassium
Selenium
Silver
Sodium
Thallium
Zinc
Cobalt
Beryllium 4
Manganese (Total) 300
Dissolved Manganese
Antimony 6
Vanadium 260
Sulfate
Chloride
Alkalinity Bicarbonate
Alkalinity Carbonate
FIELD PARAMETERS
     Temperature Degrees C
     pH
     Conductivity in us/cm
     Dissolved Oxygen in mg/l
     Turbidity in NTU
     Oxidation/Reduction Potential in mV

GZ-125 GZ-125 GZ-125 GZ-125 AE-1A AE-1A AE-1A AE-1A AE-1A AE-1B AE-1B AE-1B AE-2A AE-2A AE-2A AE-2A AE-2A
12-Nov-07 12-Aug-08 18-Aug-09 8-Feb-11 30-Aug-06 16-Nov-07 12-Aug-08 20-Aug-09 18-Aug-10 12-Aug-08 20-Aug-09 16-Aug-10 30-Aug-06 8-Nov-07 11-Aug-08 18-Aug-09 17-Aug-10

BDL BDL BDL BDL NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL
BDL BDL BDL BDL NA NA NA NA NA NA NA NA BDL 2 BDL BDL 1
BDL BDL BDL BDL NA NA NA NA NA NA NA NA BDL 5 2 2 3
BDL BDL BDL BDL NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL
BDL BDL BDL BDL NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL
BDL BDL BDL BDL NA NA NA NA NA NA NA NA BDL 2 1 BDL BDL
BDL BDL BDL BDL NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL
BDL BDL BDL BDL NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL
BDL BDL BDL BDL NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL
BDL BDL BDL BDL NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL
BDL BDL BDL BDL NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL
BDL BDL BDL BDL NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL
BDL BDL BDL BDL NA NA NA NA NA NA NA NA BDL 19 7 6 7
BDL BDL BDL BDL NA NA NA NA NA NA NA NA BDL 20 BDL 10 BDL
BDL BDL BDL BDL NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL
BDL BDL BDL BDL NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL
BDL BDL BDL BDL NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL
BDL BDL BDL BDL NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL
BDL BDL BDL BDL NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL
NA NA NA NA NA NA NA NA NA NA NA NA NA NA 12

BDL BDL BDL BDL NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL
BDL BDL BDL BDL NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL
BDL BDL BDL BDL NA NA NA NA NA NA NA NA BDL BDL BDL BDL 32

BDL BDL BDL BDL 63 970 180 BDL BDL BDL BDL BDL BDL BDL 210 BDL BDL
BDL BDL BDL BDL 15 39 41 29 20 3 4 6 240 280 230 240 240

4 3 3 4 18 22 18 18 19 150 58 37 26 41 30 28 32
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

14,000 13,000 15,000 14,000 45,000 14,000 11,000 25,000 29,000 22,000 25,000 23,000 21,000 29,000 23,000 24,000 28,000
BDL BDL BDL BDL BDL 5 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL 2 BDL 9 3 BDL BDL 2 BDL BDL BDL BDL BDL BDL BDL
350 790 1,400 5,400 340 3,100 140 100 260 620 1,100 2,500 12,000 19,000 16,000 14,000 16,000
BDL BDL BDL 480 400 BDL BDL 120 210 BDL 1,100 2,300 14,000 19,000 15,000 17,000 16,000
BDL BDL BDL 2 BDL 15 3 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

8,600 8,000 8,900 7,600 16,000 3,000 2,000 8,600 9,600 10,000 13,000 12,000 9,300 11,000 8,300 9,000 11,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL 5 BDL BDL BDL BDL BDL BDL 12 12 12 10 9

2,800 2,600 2,600 2,400 4,900 4,300 3,100 3,800 3,400 10,000 9,300 6,100 16,000 21,000 17,000 16,000 17,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 3
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 2 BDL BDL BDL

18,000 17,000 19,000 1,600 22,000 26,000 23,000 24,000 20,000 31,000 33,000 25,000 43,000 39,000 32,000 33,000 35
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

6 8 6 12 10 45 9 BDL BDL 7 BDL BDL 6 BDL BDL 7 BDL
BDL BDL BDL BDL 16 3 BDL BDL BDL BDL BDL BDL 8 13 11 10 11
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
160 62 81 290 440 130 14 250 380 300 730 530 510 770 610 650 700
170 53 88 240 450 6 BDL 320 360 BDL 750 500 510 830 560 710 660
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL 3 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

10.04 12.92 12.16 8.17 11.80 9.70 15.26 13.23 13.12 13.56 13.02 12.33 12.40 10.36 11.14 11.39 11.59
5.75 5.93 5.81 6.23 8.77 8.78 8.82 8.76 7.15 7.82 7.60 6.70 6.47 6.69 6.54 7.33 6.10
276 240 281 282 227 208 175 262 386 387 472 440 321 743 514 614 663
2.95 3.12 2.03 2.19 3.55 2.31 3.16 1.36 0.66 6.19 0.98 0.80 3.93 0.35 0.14 0.22 0.30
5.03 23.0 16.6 23.3 82.8 15.9 12.2 2.62 0.03 163 3.13 0.66 0.20 0.77 74.4 2.28 1.28
165 186 172 45.4 -50 88 82 74 -22 113 -81 -40 -29 -102 -59 -69 -33

NOTES:
1. NA = Sample was not analyzed for indicated parameter
   BDL = Below Detection Limit
2. Bolded well denotes a bedrock groundwater monitoring well.
3. Blank column indicates the well was not sampled.
4.  Potential ICLs are indicated for arsenic and maganese.
5. Shaded values denote exceedance of an established interim cleanup level.
6. Volatile organic compound and metals results are in micrograms per liter (ug/l).
7. Field Parameter Units: us/cm = microsiemens per centimeter, mg/l = milligram per liter, NTU = nephelometric turbidity unit, mV = millivolt
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TABLE 3

SUMMARY OF OU-2 GROUNDWATER ANALYTICAL RESULTS
2010 ANNUAL MONITORING PLAN DATA ASSESSMENT REPORT

COAKLEY LANDFILL OU-1 AND OU-2
NORTH HAMPTON, NEW HAMPSHIRE

SAMPLE IDENTIFICATION INTERIM
DATE SAMPLED CLEANUP

VOLATILE ORGANIC COMPOUNDS IN ug/l LEVEL
Acetone
Benzene 5
Chlorobenzene 100
Chloroethane
Chloromethane
1,4 Dichlorobenzene
1,1 Dichloroethane
cis-1,2 Dichloroethene
Ethylbenzene
Isopropylbenzene
p - Isopropyltoluene
Naphthalene
Diethyl Ether
Tetrahydrofuran
Toluene
1,2,4 Trimethylbenzene
1,3,5 Trimethylbenzene
o-Xylene
m&p - Xylene
1,4-Dioxane
Methylethylketone (MEK) 200
Methylisobutylketone (MIBK)
Methyl t-butyl ether (MTBE)
METALS IN ug/l
Aluminum
Arsenic 10
Barium
Cadmium
Calcium
Chromium 100
Copper
Iron (Total)
Dissolved Iron
Lead 15
Magnesium
Mercury
Nickel 100
Potassium
Selenium
Silver
Sodium
Thallium
Zinc
Cobalt
Beryllium 4
Manganese (Total) 300
Dissolved Manganese
Antimony 6
Vanadium 260
Sulfate
Chloride
Alkalinity Bicarbonate
Alkalinity Carbonate
FIELD PARAMETERS
     Temperature Degrees C
     pH
     Conductivity in us/cm
     Dissolved Oxygen in mg/l
     Turbidity in NTU
     Oxidation/Reduction Potential in mV

AE-2B AE-2B AE-2B AE-2B AE-2B AE-3A AE-3A AE-3A AE-3A AE-3A AE-3B AE-3B AE-3B AE-3B AE-3B
29-Aug-06 8-Nov-07 11-Aug-08 18-Aug-09 17-Aug-10 29-Aug-06 15-Nov-07 12-Aug-08 18-Aug-09 19-Aug-10 29-Aug-06 16-Nov-07 12-Aug-08 18-Aug-09 20-Aug-10

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
3 5 5 2 2 BDL 2 2 2 2 BDL BDL BDL 1 1
3 5 5 3 3 6 9 8 7 6 BDL BDL BDL 5 5
8 11 12 6 BDL 13 12 13 11 9 6 5 BDL 9 8

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL 1 1 BDL BDL BDL 2 1 1 1 BDL BDL BDL BDL 1
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
46 65 63 39 29 BDL 18 19 15 14 BDL 13 12 14 14
69 60 70 50 30 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

NA NA NA 110 NA NA NA 23 NA NA NA 24
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

BDL BDL BDL BDL BDL BDL BDL 100 BDL BDL BDL BDL BDL BDL BDL
24 20 19 26 16 100 130 150 120 120 91 82 95 91 79

200 190 170 160 120 65 86 85 76 69 180 130 150 160 130
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

72,000 57,000 49,000 52,000 45,000 45,000 38,000 42,000 45,000 40,000 57,000 45,000 48,000 45,000 41,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL 1 BDL BDL BDL 1 1 BDL BDL BDL BDL BDL BDL

22,000 18,000 16,000 13,000 6,800 22,000 19,000 22,000 26,000 18,000 14,000 12,000 13,000 16,000 12,000
25,000 18,000 15,000 13,000 6,100 19,000 19,000 20,000 24,000 17,000 17,000 16,000 12,000 15,000 12,000

BDL BDL BDL BDL BDL BDL BDL 1 BDL BDL BDL BDL BDL BDL BDL
60,000 40,000 32,000 35,000 29,000 24,000 20,000 21,000 25,000 19,000 32,000 22,000 25,000 26,000 21,000

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
10 13 10 10 9 8 8 9 8 7 6 8 9 7 6

16,000 13,000 13,000 13,000 12,000 24,000 22,000 22,000 26,000 20,000 25,000 20,000 21,000 23,000 19,000
BDL BDL 1 2 9 BDL BDL BDL BDL 4 BDL BDL BDL BDL 5
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

180,000 230,000 200,000 190,000 160,000 87,000 100,000 86,000 73,000 73,000 110,000 110,000 120,000 92,000 82,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

6 BDL BDL BDL BDL 3 BDL 7 BDL BDL 5 BDL BDL BDL BDL
BDL 4 2 BDL 2 BDL 3 3 4 3 BDL 1 1 1 BDL
BDL BDL BDL BDL BDL BDL BDL 85 BDL BDL BDL BDL BDL BDL BDL

2,400 2,100 1,700 1,700 1,300 690 840 850 1,300 760 1,000 570 480 1,400 950
2,300 2,200 1,500 1,700 1,200 660 890 800 1,300 740 1,000 760 430 1,400 940
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL 1 1 BDL BDL BDL BDL BDL BDL
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

12.20 9.88 10.98 12.74 13.73 14.80 11.92 14.39 15.32 13.63 12.30 9.84 11.36 12.89 12.94
6.72 7.07 6.84 7.27 6.46 6.77 7.25 6.64 6.52 6.76 7.23 7.20 7.15 7.40 6.88

1,269 1,610 1,366 1,530 1,325 926 1,124 1,076 970 1,016 969 1,208 1,126 1,156 1,057
1.45 1.01 0.67 0.31 0.95 1.71 0.31 0.24 0.25 0.25 1.37 0.54 0.16 0.29 0.13
3.10 0.60 27.2 2.38 1.03 4.80 3.94 28.2 10.8 3.9 5.40 16.3 87.9 4.53 1.13
-127 -58 -102 -94 -53 -98 -109 -85 -95 -119 -149 90 -142 -96 -125

NOTES:
1. NA = Sample was not analyzed for indicated parameter
   BDL = Below Detection Limit
2. Bolded well denotes a bedrock groundwater monitoring well.
3. Blank column indicates the well was not sampled.
4.  Potential ICLs are indicated for arsenic and maganese.
5. Shaded values denote exceedance of an established interim cleanup level.
6. Volatile organic compound and metals results are in micrograms per liter (ug/l).
7. Field Parameter Units: us/cm = microsiemens per centimeter, mg/l = milligram per liter, NTU = nephelometric turbidity unit, mV = millivolt
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TABLE 3

SUMMARY OF OU-2 GROUNDWATER ANALYTICAL RESULTS
2010 ANNUAL MONITORING PLAN DATA ASSESSMENT REPORT

COAKLEY LANDFILL OU-1 AND OU-2
NORTH HAMPTON, NEW HAMPSHIRE

SAMPLE IDENTIFICATION INTERIM
DATE SAMPLED CLEANUP

VOLATILE ORGANIC COMPOUNDS IN ug/l LEVEL
Acetone
Benzene 5
Chlorobenzene 100
Chloroethane
Chloromethane
1,4 Dichlorobenzene
1,1 Dichloroethane
cis-1,2 Dichloroethene
Ethylbenzene
Isopropylbenzene
p - Isopropyltoluene
Naphthalene
Diethyl Ether
Tetrahydrofuran
Toluene
1,2,4 Trimethylbenzene
1,3,5 Trimethylbenzene
o-Xylene
m&p - Xylene
1,4-Dioxane
Methylethylketone (MEK) 200
Methylisobutylketone (MIBK)
Methyl t-butyl ether (MTBE)
METALS IN ug/l
Aluminum
Arsenic 10
Barium
Cadmium
Calcium
Chromium 100
Copper
Iron (Total)
Dissolved Iron
Lead 15
Magnesium
Mercury
Nickel 100
Potassium
Selenium
Silver
Sodium
Thallium
Zinc
Cobalt
Beryllium 4
Manganese (Total) 300
Dissolved Manganese
Antimony 6
Vanadium 260
Sulfate
Chloride
Alkalinity Bicarbonate
Alkalinity Carbonate
FIELD PARAMETERS
     Temperature Degrees C
     pH
     Conductivity in us/cm
     Dissolved Oxygen in mg/l
     Turbidity in NTU
     Oxidation/Reduction Potential in mV

AE-4A AE-4A AE-4A AE-4A AE-4A AE-4B AE-4B AE-4B AE-4B AE-4B
28-Aug-06 14-Nov-07 11-Aug-08 18-Aug-09 18-Aug-10 28-Aug-06 14-Nov-07 11-Aug-08 18-Aug-09 18-Aug-10

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

240 70 470 100 60 1,500 1,200 1,200 530 790
BDL 3 10 3 2 BDL 1 BDL BDL BDL
11 15 20 13 12 8 28 19 12 13

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
6,900 4,900 6,100 6,300 6,000 7,700 6,400 7,100 7,300 7,000
BDL BDL BDL BDL BDL BDL 3 2 BDL 1
BDL BDL 2 BDL BDL BDL 5 4 2 2

9,100 6,500 28,000 9,500 5,000 1,500 1,900 2,100 720 1,200
3,700 160 2,900 3,500 1,500 BDL BDL 400 BDL BDL
BDL BDL BDL BDL BDL BDL 2 2 BDL BDL

6,100 4,300 5,200 5,800 4,900 4,700 5,100 5,200 5,700 5,300
BDL BDL BDL BDL BDL BDL 0.3 0.1 BDL BDL
BDL 7 2 BDL BDL BDL 3 2 1 1

2,300 2,300 2,400 2,300 2,300 5,000 4,200 4,600 4,200 3,800
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

6,700 7,000 7,000 8,000 7,000 23,000 22,000 20,000 21,000 18,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL 8 BDL 6 6 8 8 BDL 6
BDL 3 1 BDL BDL BDL 2 1 BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
310 290 400 320 290 220 1,100 600 260 190
300 330 330 350 290 90 84 250 42 23

8 BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL 2 BDL BDL BDL 3 2 BDL BDL
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA

12.27 11.10 13.70 15.22 15.21 11.78 9.93 10.73 12.66 12.07
6.41 6.89 6.56 6.81 6.50 6.74 7.30 6.79 7.00 6.72
111 118 129 147 142 156 207 176 205 196
1.24 3.98 0.08 0.31 0.25 1.43 0.51 0.62 1.28 1.25
3.89 81.6 490 68.2 35.9 6.10 49.4 115 16.3 14.0
-83 78 -8 -18 -16 -37 92 115 167 68

NOTES:
1. NA = Sample was not analyzed for indicated parameter
   BDL = Below Detection Limit
2. Bolded well denotes a bedrock groundwater monitoring well.
3. Blank column indicates the well was not sampled.
4.  Potential ICLs are indicated for arsenic and maganese.
5. Shaded values denote exceedance of an established interim cleanup level.
6. Volatile organic compound and metals results are in micrograms per liter (ug/l).
7. Field Parameter Units: us/cm = microsiemens per centimeter, mg/l = milligram per liter, NTU = nephelometric turbidity unit, mV = millivolt
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TABLE 4

SUMMARY OF RESIDENTIAL WELL MONITORING RESULTS
2010 ANNUAL MONITORING PLAN DATA ASSESSMENT REPORT

COAKLEY LANDFILL OU-1 AND OU-2
NORTH HAMPTON, NEW HAMPSHIRE

SAMPLE IDENTIFICATION R-3 R-3 R-3 R-3 R-5 R-5 R-5 R-5
DATE SAMPLED 24-Jan-08 13-Aug-08 19-Aug-09 17-Aug-10 24-Jan-08 13-Aug-08 19-Aug-09 19-Aug-10
VOCs
Methyl tert-butyl ether (MTBE) 1.6 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
FIELD PARAMETERS
     Temperature Degrees C 13.51 12.51 11.38 12.58 14.22 14.00 16.51 18.50
     pH 5.63 5.85 7.92 7.14 5.84 5.92 6.68 6.03
     Conductivity in us/cm 316 423 452 443 243 281 456 222
     Dissolved Oxygen in mg/l 4.16 3.72 4.64 2.19 6.43 8.04 6.75 5.45
     Turbidity in NTU 2.0 15.4 2.2 0.5 1.4 12 2 0.17
     Oxidation/Reduction Potential in mV 157 95 -122 -35 162 87 194 146

NOTES:
1. BDL =  Below Method Detection Limit
2. Only contaminants detected in one or more groundwater samples are listed in this table.
3. Volatile organic compound results are in micrograms per liter (ug/l).

Tables 4 5 6 7 8 & 9



TABLE 5

SUMMARY OF LEACHATE ANALYTICAL RESULTS
2010 ANNUAL MONITORING PLAN DATA ASSESSMENT REPORT

COAKLEY LANDFILL OU-1 AND OU-2
NORTH HAMPTON, NEW HAMPSHIRE

SAMPLE IDENTIFICATION DES SURFACE L-1 L-1 L-1 L-1 L-1 L-1 L-1 L-1 L-1 L-1
DATE SAMPLED WATER STANDARDS 16-Aug-01 7-Aug-02 27-Aug-03 25-Aug-04 25-Aug-05 30-Nov-06 13-Nov-07 12-Aug-08 19-Aug-09 17-Aug-10
COMMENTS ACUTE CHRONIC ID 104240
PARAMETER ANALYZED
VOCs BY EPA METHOD 8260BC IN ug/L
     Benzene 5300 NSE 3 2 2 BDL 2 2 3 BDL 1.9 2
     Chlorobenzene 250 50 27 15 18 12 20 18 22 BDL 20 24
     Chloroethane NSE NSE 8 6 6 3 6 BDL 6 BDL 4.4 BDL
     Chloroform 28.9 1240 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
     1,4 Dichlorobenzene 1120 763 BDL 3 2 BDL 3 2 3 BDL 2.5 3
     1,2 Dichlorobenzene 1 BDL 1.1 2
     Isopropylbenzene NSE NSE BDL BDL BDL BDL BDL 2 2 BDL 1.5 2
     Diethyl Ether NSE NSE 31 BDL BDL BDL BDL BDL 23 BDL 13 15
     Naphthalene BDL BDL 0.6 BDL
     Tetrahydrofuran NSE NSE 32 BDL BDL BDL BDL BDL 20 BDL 12 10
     Toluene 1
     1,4-Dioxane NA NA NA NA NA NA NA NA 26 20
METALS BY EPA METHOD 6020 IN ug/L Total Total Total Total Total Total Dissolved Total Total Total
     Aluminum 750 87 3200 4100 9,500 29,000 18,000 BDL BDL 170 BDL BDL
     Arsenic 340 150 83 23 67 150 300 7 6 4 4 7
     Barium NSE NSE 1300 260 610 2200 4600 97 99 11 100 100
     Cadmium 0.95 0.80 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
     Calcium NSE NSE 120,000 97,000 100,000 140,000 150,000 50,000 62,000 20,000 64,000 71,000
     Chromium 183 24 20 13 27 55 70 BDL BDL 1 BDL BDL
     Copper 3.6 2.7 BDL 5 13 36 40 BDL 1 8 BDL BDL
     Iron NSE 1,000 350,000 130,000 330,000 1,000,000 1,100,000 30,000 27,000 1,200 35,000 34,000
     Lead 14 0.54 BDL 2 8 34 BDL BDL BDL BDL BDL BDL
     Magnesium NSE NSE 49,000 43,000 36,000 34,000 43,000 20,000 25,000 2,500 25,000 21,000
     Mercury 1.4 0.77 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
     Nickel 144.9 16.1 22 18 28 32 40 7 8 3 7 6
     Potassium NSE NSE 66 55 46,000 38,000 50,000 34,000 40 7,800 37,000 33,000
     Selenium NSE 5 7 8 4 3 BDL BDL BDL BDL BDL 2
     Silver 0.32 NSE BDL BDL (2) 2 BDL BDL BDL BDL BDL BDL BDL
     Sodium NSE NSE 220,000 200,000 160,000 140,000 150,000 130,000 150,000 BDL 100,000 110,000
     Thallium 1,400 40 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
     Zinc 36.2 36.5 45 51 140 390 690 BDL 650 56 12 6
     Cobalt NSE NSE BDL 3 6 11 10 BDL 1 BDL BDL BDL
     Beryllium 130 5.3 3 BDL BDL 3 BDL BDL BDL BDL BDL BDL
     Manganese NSE NSE 7,600 5,700 5,900 10,000 9,800 2,700 3,200 98 3,200 2,900
     Antimony 9,000 1,600 6 BDL BDL BDL BDL BDL BDL BDL BDL BDL
     Vanadium NSE NSE 46 13 36 89 220 1 1 2 2 1
Chemical Oxygen Demand by EPA Method 410.4 IN mg/l NSE NSE 190 178 560 282 377 70 50 50 54
Cyanide (Total) BDL NA NA NA
Ammonia by EPA Method 350.3 IN mg/l 36.1 3.08 44.0 41.0 44.8 56.8 79.0 33 0.62 21 22

FIELD PARAMETERS
NOTES:      Temperature Degrees C 11.81 17.73 14.14 16.0
1. BDL =  Below Method Detection Limit      pH 6.19 6.57 6.37 6.56
2. Only contaminants detected in one or more leachate samples are listed in this table.      Conductivity in us/cm 1,600 176 1,459 1,500
3. Acute surface water standard shown for ammonia is for a surface water with a pH of 7.0.      Dissolved Oxygen in mg/l 2.23 4.94 1.25 0.63
4. (1) = Criteria for these metals are expressed as a function of the water effect ration (WER) as defined in      Turbidity in NTU 17.9 90 9.98 8.55
    40 CFR 131.36 c, the values displayed in this table correspond to a WER of 1.0.      Oxidation/Reduction Potential in mV 138 42 -38 -99
5. A bold entry indicates the parameter exceeded the acute surface water standard.
6. Shaded values indicate the parameter exceeded the chronic surface water standard.
7. Bold and shaded values indicate exceedances of both NHDES acute and chronic criteria.
7. NSE indicates no standard has been established for the indicated parameter.
8. Volatile organic compounds and metals results are in micrograms per liter (µg/l).

Tables 4 5 6 7 8 & 9



TABLE 6

SUMMARY OF ANALYTICAL RESULTS
SIX-INCH WELLS - INTERVAL SAMPLING

2010 ANNUAL MONITORING REPORT
COAKLEY LANDFILL OU-1 AND OU-2
NORTH HAMPTON, NEW HAMPSHIRE

BP-4 MW-6 GZ-125
Depth Arsenic Manganese Depth Arsenic Manganese Depth Arsenic Manganese

39 0.026 0.82 30 0.002 0.34 62 <0.001 0.51
49 0.032 0.84 40 <0.001 0.66 72 0.001 0.67

49 DUP 0.030 0.82 50 <0.001 0.70 82 0.001 0.65
59 0.027 0.83 60 0.002 0.89 92 0.001 0.41
69 0.028 0.82 60 DUP 0.001 0.77 102 <0.001 0.32
79 0.027 0.82 70 0.002 0.79 112 <0.001 0.38
89 0.027 0.82 80 0.002 0.78 122 0.001 0.47
97 0.028 0.76 90 0.002 0.80 132 <0.001 0.24

100 0.002 0.80 142 <0.001 0.30
110 0.009 0.75 152 <0.001 0.30
120 0.009 0.89 162 <0.001 0.31
130 0.008 1.1 172 <0.001 0.40
140 0.006 1.3 182 <0.001 0.32

150 0.014 1.4
160 0.008 1.5

Sample depths in feet from surface grade
Concentrations in milligrams per liter (mg/l), equivalent to parts per million (ppm)
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Total Boring Well Measuring High Low Depth Tubing/

Date Depth Diameter Monitored Point Elevation Water Level Water Level Pump Intake

Constructed (ft bgs) (in) Zone (ft msl) (ft msl) (ft msl) (ft bgs)

Operating Unit 1 Wells

BP-4 5/17/1993 99.0 6.0 Bedrock 33.6-99.0 111.70 Annual 99.55 95.26 66.3

MW-10 4/15/1996 10.4 2.0 Overburden 5-10 80.60 Annual 75.22 72.78 7.5

MW-11 4/26/1996 52.0 2.0 Bedrock 32-52 92.70 Annual 87.21 79.17 42.0

MW-4 6/14/1985 38.0 2.0 Overburden 28-38 129.12 Annual 100.33 95.94 33.0

MW-5D 6/22/1993 163.5 2.0 Bedrock 139-159 98.39 Annual 90.39 85.84 149.0

MW-5S 8/9/1993 150.0 2.0 Overburden 48-78 98.42 Annual 84.27 88.70 63.0

MW-6 6/19/1985 184.0 6.0 Bedrock 25-184 101.15 Annual 93.84 88.03 104.5

MW-8 4/25/1996 65.0 2.0 Bedrock 44-65 85.30 Annual 81.10 75.32 54.0

MW-9 4/15/1996 12.0 2.0 Overburden 5-10 82.62 Annual 78.03 73.28 7.5

OP-2 5/7/1993 12.5 1.25 Overburden 7-12 98.49 Annual 95.86 85.74 9.5

OP-5 6/11/1993 23.2 1.25 Overburden 13-23 112.68 Annual 107.29 94.92 18.0

RMW-3 5/4/1993 35.0 2.0 Overburden 29-34 117.61 Annual 99.81 87.25 31.5

Operating Unit 2 Wells

AE-1A 3/26/1999 65.0 2.0 Overburden 54-64 127.00 Annual 99.67 95.55 59.0

AE-1B 3/25/1999 85.5 2.0 Bedrock 75-85 126.80 Annual 99.65 95.51 79.0

AE-2A 7/27/1999 23.1 2.0 Overburden 10-20 79.60 Annual 76.03 72.49 15.0

AE-2B 7/27/1999 50.0 2.0 Bedrock 40-50 79.50 Annual 76.04 72.59 45.0

AE-3A 3/24/1999 2.0 Overburden 28-40 86.10 Annual 78.02 76.30

AE-3B 3/23/1999 40.0 2.0 Bedrock 28-40 87.30 Annual 78.66 76.86 34.0

AE-4A 9/15/2003 15.0 2.0 Overburden 5-15 77.20 Annual 73.75 70.75 10.0

AE-4B 9/16/2003 44.0 2.0 Bedrock 34-44 77.50 Annual 73.42 70.51 39.0

FPC-2A 4/3/1992 16.0 2.0 Overburden 6-16 78.40 Annual 78.40 75.66 11.0

FPC-2B 4/3/1992 37.8 2.0 Bedrock 22.5-37.5 77.98 Annual 77.78 76.37 30.0

FPC-4B 6/3/1992 33.5 2.0 Bedrock 18-33 75.83 Annual 71.83 68.21 25.5

FPC-5A 3/17/1992 70.0 2.0 Overburden 54-64 74.30 Annual 75.01 72.18 59.0

FPC-5B 5/14/1992 110.3 2.0 Bedrock 95-110 74.90 Annual 74.85 70.96 102.5

FPC-6A 5/19/1992 2.8 2.0* Overburden 1.75-2.75 77.00 Annual 73.23 70.71 2.3

FPC-6B 3/24/1992 28.5 2.0 Bedrock 13-28 77.10 Annual 73.21 68.37 20.5

FPC-7A 5/11/1992 22.0 2.0 Overburden 16.7-21.7 82.08 Annual 81.63 80.03 19.2

FPC-7B 5/8/1992 45.0 2.0 Bedrock 29.8-44.8 82.33 Annual 81.02 79.69 37.3

FPC-8A 4/9/1992 33.0 2.0 Overburden 23-33 73.80 Annual 73.85 69.23 28.0

FPC-8B 4/8/1992 55.7 2.0 Bedrock 40-55 73.60 Annual 73.52 69.14 47.5

FPC-9A 5/28/1992 68.0 2.0 Overburden 58-68 117.57 Annual 99.87 95.02 63.0

FPC-11A 6/23/1992 52.0 2.0 Overburden 47-52 117.95 Annual Unavailable Unavailable 49.5

FPC-11B 6/19/1992 73.0 2.0 Bedrock 58-73 Unavailable Annual Unavailable Unavailable 65.5

GZ-105 5/7/1987 51.0 1.5 Bedrock 35-50 73.60 Annual 71.16 66.42 42.5

GZ-123 2/25/1987 16..5 2.0 Overburden 9.5-16.5 87.49 Annual Unavailable Unavailable 13.0

GZ-125 4/13/1987 200.0 6.0 Bedrock 57-200 88.77 Annual Unavailable Unavailable 128.5

Notes:

1. Water level highs and lows based on data taken between April 1993 and August 2006 and reported in the 2006 Annual Monitoring Report 

    on Operable Units 1 and 2 prepared by Aries Engineering, June 2007.  Water levels were not taken in every well at every event.

2. * = value is assumed.

TABLE 2-1

COAKLEY LANDFILL SUPERFUND SITE

GROUNDWATER QUALITY MONITORING NETWORK, WELL CONSTRUCTION DETAILS AND MONITORING FREQUENCY

Site ID
Monitoring 

Frequency
Screened Interval 

(ftbgs)

Golder Associates
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TABLE 2-2

COAKLEY LANDFILL SUPERFUND SITE

OU-1 GROUNDWATER MONITORING NETWORK,

ANALYTICAL PARAMETERS, AND SAMPLING FREQUENCY

Groundwater Residential Wells

Sampling Point
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P
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P
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R
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Field Parameters

Static Water Level A A A A A A A A A A A A A A

Turbidity A A A A A A A A A A A A A A

Specific Conductance A A A A A A A A A A A A A A

Temperature A A A A A A A A A A A A A A

pH A A A A A A A A A A A A A A

Dissolved Oxygen A A A A A A A A A A A A A A

Dissolved Metals

Dissolved Iron A A N/A A N/A A N/A N/A N/A N/A A A N/A N/A

Dissolved Manganese A A N/A A N/A A N/A N/A N/A N/A A A N/A N/A

TAL Metals (Total)

Aluminum A A A A A A A A A A A A N/A N/A

Arsenic A A A A A A A A A A A A N/A N/A

Barium A A A A A A A A A A A A N/A N/A

Cadmium A A A A A A A A A A A A N/A N/A

Calcium A A A A A A A A A A A A N/A N/A

Chromium A A A A A A A A A A A A N/A N/A

Copper A A A A A A A A A A A A N/A N/A

Iron A A A A A A A A A A A A N/A N/A

Lead A A A A A A A A A A A A N/A N/A

Magnesium A A A A A A A A A A A A N/A N/A

Mercury A A A A A A A A A A A A N/A N/A

Nickel A A A A A A A A A A A A N/A N/A

Potassium A A A A A A A A A A A A N/A N/A

Selenium A A A A A A A A A A A A N/A N/A

Silver A A A A A A A A A A A A N/A N/A

Sodium A A A A A A A A A A A A N/A N/A

Thallium A A A A A A A A A A A A N/A N/A

Zinc A A A A A A A A A A A A N/A N/A

Cobalt A A A A A A A A A A A A N/A N/A

Beryllium A A A A A A A A A A A A N/A N/A

Manganese A A A A A A A A A A A A N/A N/A

Antimony A A A A A A A A A A A A N/A N/A

Vanadium A A A A A A A A A A A A N/A N/A

Volatile Organic Compounds

NHDES Full List N/A A A A A N/A N/A A N/A N/A N/A N/A A A

1,4 Dioxane, EDP and DBCP Note 3 Note 3 Note 3 N/A Note 3 Note 3 N/A Note 3 N/A Note 3 Note 3 Note 3 N/A N/A

Notes:

1. A = Annual

2. N/A = Not Analyzed

3.  Samples collected from these wells during the 2010 annual monitoring event shall be analyzed for 1,4 Dioxane, ethylene dibromide (EDB) and dibromochloropropane (DBCP).  The Group, USEPA and 

NHDES shall determine whether analysis of 1,4 Dioxane, EDP and DBCP is required after 2010.

Golder Associates
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Field Parameters

Static Water Level A A A A A A A A A A A A A A A A A A A A A A A A A

Turbidity A A A A A A A A A A A A A A A A A A A A A A A A A

Specific Conductance A A A A A A A A A A A A A A A A A A A A A A A A A

Temperature A A A A A A A A A A A A A A A A A A A A A A A A A

pH A A A A A A A A A A A A A A A A A A A A A A A A A

Dissolved Oxygen A A A A A A A A A A A A A A A A A A A A A A A A A

Dissolved Metals

Dissolved Iron A A A N/A N/A A A A A N/A A A A A A A A A A A A A A A A

Dissolved Manganese A A A N/A N/A A A A A N/A A A A A A A A A A A A A A A A

TAL Metals (Total)

Aluminum A A A A A A A A A A A A A A A A A A A A A A A A A

Arsenic A A A A A A A A A A A A A A A A A A A A A A A A A

Barium A A A A A A A A A A A A A A A A A A A A A A A A A

Beryllium A A A A A A A A A A A A A A A A A A A A A A A A A

Calcium A A A A A A A A A A A A A A A A A A A A A A A A A

Cadmium A A A A A A A A A A A A A A A A A A A A A A A A A

Chromium A A A A A A A A A A A A A A A A A A A A A A A A A

Copper A A A A A A A A A A A A A A A A A A A A A A A A A

Iron A A A A A A A A A A A A A A A A A A A A A A A A A

Lead A A A A A A A A A A A A A A A A A A A A A A A A A

Magnesium A A A A A A A A A A A A A A A A A A A A A A A A A

Mercury A A A A A A A A A A A A A A A A A A A A A A A A A

Nickel A A A A A A A A A A A A A A A A A A A A A A A A A

Potassium A A A A A A A A A A A A A A A A A A A A A A A A A

Selenium A A A A A A A A A A A A A A A A A A A A A A A A A

Silver A A A A A A A A A A A A A A A A A A A A A A A A A

Sodium A A A A A A A A A A A A A A A A A A A A A A A A A

Thallium A A A A A A A A A A A A A A A A A A A A A A A A A

Zinc A A A A A A A A A A A A A A A A A A A A A A A A A

Cobalt A A A A A A A A A A A A A A A A A A A A A A A A A

Manganese A A A A A A A A A A A A A A A A A A A A A A A A A

Antimony A A A A A A A A A A A A A A A A A A A A A A A A A

Vanadium A A A A A A A A A A A A A A A A A A A A A A A A A

Volatile Organic Compounds

NHDES Full List A A A N/A N/A A A N/A N/A A A N/A N/A N/A A A A N/A N/A A A A A A A

1,4 Dioxane, EDP and DBCP N/A N/A N/A N/A N/A N/A N/A N/A N/A Note 3 Note 3 N/A N/A N/A N/A N/A N/A N/A N/A Note 3 Note 3 Note 3 Note 3 N/A N/A

Notes:

1. A = Annual

2. N/A = Not Analyzed

TABLE 2-3

COAKLEY LANDFILL SUPERFUND SITE

OU-2 GROUNDWATER MONITORING NETWORK,

ANALYTICAL PARAMETERS, AND SAMPLING FREQUENCY

3.  Samples collected from these wells during the 2010 annual monitoring event shall be analyzed for 1,4 Dioxane, ethylene dibromide (EDB) and dibromochloropropane (DBCP).  The Group, USEPA and NHDES shall determine whether analysis of 1,4 Dioxane, EDP 

and DBCP is required after 2010.
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Monitored
Zone

Operating Unit 1 Wells

BP-4 Bedrock 33.6-99.0 Annual

MW-10 Overburden 5-10 Annual

MW-11 Bedrock 32-52 Annual

MW-2 Overburden 10-20 Annual

MW-4 Overburden 28-38 Annual

MW-5D Bedrock 139-159 Annual

MW-5S Overburden 48-78 Annual

MW-6 Bedrock 25-184 Annual

MW-8 Bedrock 44-65 Annual

MW-9 Overburden 5-10 Annual

OP-2 Overburden 7-12 Annual

OP-5 Overburden 13-23 Annual

RMW-3 Overburden 29-34 Annual

Operating Unit 2 Wells

AE-1A Overburden 54-64 Annual

AE-1B Bedrock 75-85 Annual

AE-2A Overburden 10-20 Annual

AE-2B Bedrock 40-50 Annual

AE-3A Overburden 28-40 Annual

AE-3B Bedrock 28-40 Annual

AE-4A Overburden 5-15 Annual

AE-4B Bedrock 34-44 Annual

FPC-2A Overburden 6-16 Annual

FPC-2B Bedrock 22.5-37.5 Annual

FPC-4B Bedrock 18-33 Annual

FPC-5A Overburden 54-64 Annual

FPC-5B Bedrock 95-110 Annual

FPC-6A Overburden 1.75-2.75 Annual

FPC-6B Bedrock 13-28 Annual

FPC-7A Overburden 16.7-21.7 Annual

FPC-7B Bedrock 29.8-44.8 Annual

FPC-8A Overburden 23-33 Annual

FPC-8B Bedrock 40-55 Annual

FPC-9A Overburden 58-68 Annual

FPC-9B Bedrock 72-87 Annual

FPC-9C Overburden 15-25 Annual

FPC-11A Overburden 47-52 Annual

FPC-11B Bedrock 58-73 Annual

GZ-105 Bedrock 35-50 Annual

GZ-109 Bedrock 103-252 Annual

GZ-123 Overburden 9.5-16.5 Annual

GZ-125 Bedrock 57-200 Annual

Site ID
Monitoring 

Frequency
Screened Interval 

(ftbgs)

TABLE 2-4

COAKLEY LANDFILL SUPERFUND SITE

GROUNDWATER ELEVATION MONITORING NETWORK AND SCHEDULE
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TABLE 2-5

COAKLEY LANDFILL SUPERFUND SITE

SURFACE WATER, SEDIMENT, AND LEACHATE MONITORING NETWORK,

 ANALYTICAL PARAMETERS, AND SAMPLING FREQUENCY

Surface Water Sediment Leachate

Sampling Point
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W
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E
D
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L
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Field Parameters

Turbidity A A A N/A N/A A

Specific Conductance A A A N/A N/A A

Temperature A A A N/A N/A A

pH A A A N/A N/A A

Dissolved Oxygen A A A N/A N/A A

Inorganic Paramters

Chemical Oxygen Demand N/A N/A N/A N/A N/A A

Ammonia A A A N/A N/A A

TAL Metals (Total)

Aluminum A A A 5-YR 5-YR A

Arsenic A A A 5-YR 5-YR A

Barium A A A 5-YR 5-YR A

Cadmium A A A 5-YR 5-YR A

Calcium A A A 5-YR 5-YR A

Chromium A A A 5-YR 5-YR A

Copper A A A 5-YR 5-YR A

Iron A A A 5-YR 5-YR A

Lead A A A 5-YR 5-YR A

Magnesium A A A 5-YR 5-YR A

Mercury A A A 5-YR 5-YR A

Nickel A A A 5-YR 5-YR A

Potassium A A A 5-YR 5-YR A

Selenium A A A 5-YR 5-YR A

Silver A A A 5-YR 5-YR A

Sodium A A A 5-YR 5-YR A

Thallium A A A 5-YR 5-YR A

Zinc A A A 5-YR 5-YR A

Cobalt A A A 5-YR 5-YR A

Beryllium A A A 5-YR 5-YR A

Manganese A A A 5-YR 5-YR A

Antimony A A A 5-YR 5-YR A

Vanadium A A A 5-YR 5-YR A

Volatile Organic Compounds (4) A A A N/A N/A A

Notes:

1. A = Annual

2. N/A = Not Analyzed

3. 5-YR - Sample once every 5 years beginning in 2014.

4. The Volatile Organic Compounds alalyte list for surface water and leachate shall be the  NHDES Waste

    Management Division Full List of Analytes for Volatile Organics (NHDES Full List).  Leachate

    sample (L-1) shall be analyzed for 1,4 Dioxane, ethylene dibromide (EDB) and dibromochloropropane

    (DBCP) during the 2010 sampling event.  Surface water samples shall not be analyzed for

    1,4 Dioxane, EDB or DBCP.  The Group, USEPA and NHDES shall determine whether analysis of

    1,4 Dioxane, EDB or DBCP is required after 2010.

Golder Associates
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SECTION 4



BP-4
Arsenic Concentrations vs. Time

Coakley Landfill, North Hampton, NH
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MW-4
Arsenic Concentrations vs. Time
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0

20

40

60

80

100

120

140

Ja
n-

98

Ja
n-

99

Ja
n-

00

Ja
n-

01

Ja
n-

02

Ja
n-

03

Ja
n-

04

Ja
n-

05

Ja
n-

06

Ja
n-

07

Ja
n-

08

Ja
n-

09

Ja
n-

10

Ja
n-

11

Sample Date

C
on

ce
nt

ra
ti

on
 (

µ
g/

l)

Arsenic

Arsenic ICL



MW-5S & MW-5D
Arsenic Concentrations vs. Time

Coakley Landfill, North Hampton, NH
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MW-8
Arsenic Concentrations vs. Time
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MW-9
Arsenic Concentrations vs. Time
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MW-10
Arsenic Concentrations vs. Time
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MW-11
Arsenic Concentrations vs. Time
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OP-2
Arsenic Concentrations vs. Time
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OP-5
Arsenic Concentrations vs. Time

Coakley Landfill, North Hampton, NH
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FPC-9A
Arsenic Concentrations vs. Time
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AE-1A
Arsenic Concentrations vs. Time
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AE-2A & AE-2B
Arsenic Concentrations vs. Time

Coakley Landfill, North Hampton, NH
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AE-3A & AE-3B
Arsenic Concentrations vs. Time
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FPC-5A & FPC-5B
Arsenic Concentrations vs. Time

Coakley Landfill, North Hampton, NH
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FPC-11B
Arsenic Concentrations vs. Time
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BP-4
Manganese Concentrations vs. Time
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MW-4
Manganese Concentrations vs. Time

Coakley Landfill, North Hampton, NH
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MW-5S & MW-5D
Manganese Concentrations vs. Time

Coakley Landfill, North Hampton, NH
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MW-6
Manganese Concentrations vs. Time
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MW-8
Manganese Concentrations vs. Time
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MW-9
Manganese Concentrations vs. Time
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MW-10
Manganese Concentrations vs. Time
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MW-11
Manganese Concentrations vs. Time
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OP-2
Manganese Concentrations vs. Time
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OP-5
Manganese Concentrations vs. Time

Coakley Landfill, North Hampton, NH
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FPC-9A
Manganese Concentrations vs. Time

Coakley Landfill, North Hampton, NH
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AE-2A & AE-2B
Manganese Concentrations vs. Time

Coakley Landfill, North Hampton, NH
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AE-3A & AE-3B
Manganese Concentrations vs. Time

Coakley Landfill, North Hampton, NH
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FPC-6A & FPC-6B
Manganese Concentrations vs. Time

Coakley Landfill, North Hampton, NH
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FPC-11B
Manganese Concentrations vs. Time
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MW-5S & MW-5D
Benzene Concentrations vs. Time

Coakley Landfill, North Hampton, NH
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MW-8
Benzene Concentrations vs. Time

Coakley Landfill, North Hampton, NH
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MW-11
Benzene Concentrations vs. Time

Coakley Landfill, North Hampton, NH
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GZ-105
Benzene Concentrations vs. Time

Coakley Landfill, North Hampton, NH
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SECTION 5



MANN-KENDALL DATA EVALUATION SUMMARY

Arsenic Manganese Benzene
Well Trend Confidence Trend Confidence Trend Confidence

BP-4 Decreasing 95 Decreasing 90
MW-4 Increasing 90 No Trend Not stable
MW-5S Decreasing 70 Increasing 99 Decreasing 99.5
MW-5D Decreasing 90 Decreasing 99.5 Decreasing 95
MW-6 Decreasing 70
MW-8 No Trend Stable Decreasing 99.5 Decreasing 70
MW-9 Decreasing 75 Increasing 95
MW-10 No Trend Stable Decreasing 95
MW-11 Decreasing 90 Decreasing 99.5 Decreasing 99.5
OP-2 Decreasing 80 Increasing 97.5
OP-5 Decreasing 99.5 Decreasing 99.5
AE-1A Increasing 99.5
AE-2A Decreasing 99 Decreasing 99
AE-2B Increasing 97.5 Decreasing 99.5
AE-3A Increasing 85 Decreasing 85
AE-3B Decreasing 90 Decreasing 99.5
FPC-5A Increasing 99.5
FPC-5B Increasing 85
FPC-6A Increasing 95
FPC-6B No Trend Not stable
FPC-9A Decreasing 95 Decreasing 90
FPC-11B No Trend Stable Decreasing 99
GZ-105 Decreasing 99.5

Shaded cells are for bedrock wells

Summary
Arsenic Manganese Benzene
Decreasing 10 Decreasing 13 Decreasing 5
Increasing 6 Increasing 4 Increasing 0
No Trend 3 No Trend 2 No Trend 0



MANN-KENDALL DATA EVALUATION

Site Name =Coakley Landfill NHDES Site # 198712001 Compound = Arsenic
EPA ID # NHD064424153

Well ID = MW-4 MW-5S MW-9 MW-10
Concentration Concentration Concentration Concentration

Event Sampling Date (leave blank (leave blank (leave blank (leave blank
Number (most recent last) if no data) if no data) if no data) if no data)

1 8/18/99 45 21 180 59
2 11/10/99 51 20 85 11
3 4/19/00 40 24 61 3
4 8/18/00 83 23 88 14
5 11/18/00 60 18 69 10
6 4/1/01 42 21 63 3
7 8/1/01 64 23 150 32
8 8/1/02 41 26 140 28
9 8/1/03 40 10 120 11

10 8/1/04 66 15 60 33
11 8/1/05 130 14 280 24
12 8/1/06 43 10 81 11
13 11/15/07 58 26 56 12
14 8/12/08 69 26 57 9
15 8/19/09 70 18 78 17
16 8/18/10 64 16 120 19

.
Mann Kendall Statistic (S) = 32.0 -15.0 -19.0 4.0

Number of Rounds (n) = 16 16 16 16
Average = 60.38 19.44 105.50 18.50

Standard Deviation = 22.745 5.316 59.814 14.213
Coefficient of Variation(CV)= 0.377 0.274 0.567 0.768

Error Check, Blank if No Errors Detected         

Trend INCREASING DECREASING DECREASING No Trend
Confidence Level 90% 70% 75% No Trend

Stability Test, If No Trend Exists at       CV <= 1
  70% Confidence Level NA NA NA STABLE

Entry By = KMM Date = 24-Mar-11

Data entered in yellow cells



MANN-KENDALL DATA EVALUATION

Coakley Landfill NHDES Site # 198712001 Compound = Arsenic
EPA ID # NHD064424153

Well ID = MW-4 MW-5S MW-9 MW-10
Number of tied groups Count Ties Count Ties Count Ties Count Ties

#tied 2 times 2 4 1 1
#tied 3 times 0 1 0 1
#tied 4 times 0 0 0 0
#tied 5 times 0 0 0 0
#tied 6 times 0 0 0 0
#tied 7 times 0 0 0 0
#tied 8 times 0 0 0 0
#tied 9 times 0 0 0 0

#tied 10 times 0 0 0 0
Count Error?

n = 16 16 16 16
V(S) = 491.33 485.67 492.33 488.67

S = 32 -15 -19 4
Z = 1.399 -0.635 -0.811 0.136

n  = Number of Samples
V(S) = variance of S = 1/18 [n(n-1)(2n+5) - ∑p=1→g  wp(wp-1)(2wp+5)]

where g = number of tied groups and wp represents the number of data points in the pth group

S = Mann-Kendall Statistic, number of increases versus number of decreases in data comparrision

Z = (S-1)/[V(S)]1/2 if S>0, Z=0 if S=0, Z= (S+1)/[V(S)]1/2 if S<0
Z is comparred to table of critical values to determine confidence in trend
Trend confidences defined at 99.5%, 99%, 97.5%, 95%, 90%, 85%, 80%, 75%, 70%, and no trend



Mann Kendall Statistic Calculations

MW-4 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

45 51 40 83 60 42 64 41 40 66 130 43 58 69 70 64 Sum Rows
1 -1 1 1 -1 1 -1 -1 1 1 -1 1 1 1 1 5

-1 1 1 -1 1 -1 -1 1 1 -1 1 1 1 1 4
1 1 1 1 1 0 1 1 1 1 1 1 1 12

-1 -1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -10
-1 1 -1 -1 1 1 -1 -1 1 1 1 1

1 -1 -1 1 1 1 1 1 1 1 6
-1 -1 1 1 -1 -1 1 1 0 0

-1 1 1 1 1 1 1 1 6
1 1 1 1 1 1 1 7

1 -1 -1 1 1 -1 0
-1 -1 -1 -1 -1 -5

1 1 1 1 4
1 1 1 3

1 -1 0
-1 -1

Mann Kendall Statistic (S) = 32

MW-5S Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

21 20 24 23 18 21 23 26 10 15 14 10 26 26 18 16 Sum Rows
-1 1 1 -1 0 1 1 -1 -1 -1 -1 1 1 -1 -1 -2

1 1 -1 1 1 1 -1 -1 -1 -1 1 1 -1 -1 0
-1 -1 -1 -1 1 -1 -1 -1 -1 1 1 -1 -1 -7

-1 -1 0 1 -1 -1 -1 -1 1 1 -1 -1 -5
1 1 1 -1 -1 -1 -1 1 1 0 -1 0

1 1 -1 -1 -1 -1 1 1 -1 -1 -2
1 -1 -1 -1 -1 1 1 -1 -1 -3

-1 -1 -1 -1 0 0 -1 -1 -6
1 1 0 1 1 1 1 6

-1 -1 1 1 1 1 2
-1 1 1 1 1 3

1 1 1 1 4
0 -1 -1 -2

-1 -1 -2
-1 -1

Mann Kendall Statistic (S) = -15
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Mann Kendall Statistic Calculations

MW-9 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

180 85 61 88 69 63 150 140 120 60 280 81 56 57 78 120 Sum Rows
-1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -13

-1 1 -1 -1 1 1 1 -1 1 -1 -1 -1 -1 1 -2
1 1 1 1 1 1 -1 1 1 -1 -1 1 1 7

-1 -1 1 1 1 -1 1 -1 -1 -1 -1 1 -2
-1 1 1 1 -1 1 1 -1 -1 1 1 3

1 1 1 -1 1 1 -1 -1 1 1 4
-1 -1 -1 1 -1 -1 -1 -1 -1 -7

-1 -1 1 -1 -1 -1 -1 -1 -6
-1 1 -1 -1 -1 -1 0 -4

1 1 -1 -1 1 1 2
-1 -1 -1 -1 -1 -5

-1 -1 -1 1 -2
1 1 1 3

1 1 2
1 1

Mann Kendall Statistic (S) = -19

MW-10 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

59 11 3 14 10 3 32 28 11 33 24 11 12 9 17 19 Sum Rows
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -15

-1 1 -1 -1 1 1 0 1 1 0 1 -1 1 1 4
1 1 0 1 1 1 1 1 1 1 1 1 1 12

-1 -1 1 1 -1 1 1 -1 -1 -1 1 1 0

-1 1 1 1 1 1 1 1 -1 1 1 7

1 1 1 1 1 1 1 1 1 1 10
-1 -1 1 -1 -1 -1 -1 -1 -1 -7

-1 1 -1 -1 -1 -1 -1 -1 -6
1 1 0 1 -1 1 1 4

-1 -1 -1 -1 -1 -1 -6
-1 -1 -1 -1 -1 -5

1 -1 1 1 2
-1 1 1 1

1 1 2
1 1

Mann Kendall Statistic (S) = 4
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MANN-KENDALL DATA EVALUATION

Site Name =Coakley Landfill NHDES Site # 198712001 Compound = Arsenic
EPA ID # NHD064424153

Well ID = OP-2 OP-5 AE-1A AE-2A
Concentration Concentration Concentration Concentration

Event Sampling Date (leave blank (leave blank (leave blank (leave blank
Number (most recent last) if no data) if no data) if no data) if no data)

1 8/18/99 410 53 14 240
2 11/10/99 1 42 15 360
3 4/19/00 230 51 18 310
4 8/18/00 300 45 15 330
5 11/18/00 200 50 17 290
6 4/1/01 17 27 18 330
7 8/1/01 290 31 17 340
8 8/1/02 260 48 18 290
9 8/1/03 270 46 20 330

10 8/1/04 190 33 22 290
11 8/1/05 25 25 20 300
12 8/1/06 200 27 15 240
13 11/15/07 190 33 39 280
14 8/12/08 170 17 41 230
15 8/19/09 200 13 29 240
16 8/18/10 220 19 20 240

.
Mann Kendall Statistic (S) = -22.0 -74.0 72.0 -54.0

Number of Rounds (n) = 16 16 16 16
Average = 198.31 35.00 21.13 290.00

Standard Deviation = 108.557 13.064 8.197 41.952
Coefficient of Variation(CV)= 0.547 0.373 0.388 0.145

Error Check, Blank if No Errors Detected         

Trend DECREASING DECREASING INCREASING DECREASING
Confidence Level 80% 99.5% 99.5% 99%

Stability Test, If No Trend Exists at         
  70% Confidence Level NA NA NA NA

Entry By = KMM Date = 24-Mar-11

Data entered in yellow cells



MANN-KENDALL DATA EVALUATION

Coakley Landfill NHDES Site # 198712001 Compound = Arsenic
EPA ID # NHD064424153

Well ID = OP-2 OP-5 AE-1A AE-2A
Number of tied groups Count Ties Count Ties Count Ties Count Ties

#tied 2 times 1 2 1 0
#tied 3 times 1 0 3 2
#tied 4 times 0 0 0 1
#tied 5 times 0 0 0 0
#tied 6 times 0 0 0 0
#tied 7 times 0 0 0 0
#tied 8 times 0 0 0 0
#tied 9 times 0 0 0 0

#tied 10 times 0 0 0 0
Count Error?

n = 16 16 16 16
V(S) = 488.67 491.33 481.33 477.33

S = -22 -74 72 -54
Z = -0.950 -3.293 3.236 -2.426

n  = Number of Samples
V(S) = variance of S = 1/18 [n(n-1)(2n+5) - ∑p=1→g  wp(wp-1)(2wp+5)]

where g = number of tied groups and wp represents the number of data points in the pth group

S = Mann-Kendall Statistic, number of increases versus number of decreases in data comparrision

Z = (S-1)/[V(S)]1/2 if S>0, Z=0 if S=0, Z= (S+1)/[V(S)]1/2 if S<0
Z is comparred to table of critical values to determine confidence in trend
Trend confidences defined at 99.5%, 99%, 97.5%, 95%, 90%, 85%, 80%, 75%, 70%, and no trend



Mann Kendall Statistic Calculations

OP-2 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

410 1 230 300 200 17 290 260 270 190 25 200 190 170 200 220 Sum Rows
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -15

1 1 1 1 1 1 1 1 1 1 1 1 1 1 14
1 -1 -1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -5

-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -12
-1 1 1 1 -1 -1 0 -1 -1 0 1 -1

1 1 1 1 1 1 1 1 1 1 10
-1 -1 -1 -1 -1 -1 -1 -1 -1 -9

1 -1 -1 -1 -1 -1 -1 -1 -6
-1 -1 -1 -1 -1 -1 -1 -7

-1 1 0 -1 1 1 1
1 1 1 1 1 5

-1 -1 0 1 -1
-1 1 1 1

1 1 2
1 1

Mann Kendall Statistic (S) = -22

OP-5 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

53 42 51 45 50 27 31 48 46 33 25 27 33 17 13 19 Sum Rows
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -15

1 1 1 -1 -1 1 1 -1 -1 -1 -1 -1 -1 -1 -4
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -13

1 -1 -1 1 1 -1 -1 -1 -1 -1 -1 -1 -6
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -11

1 1 1 1 -1 0 1 -1 -1 -1 1
1 1 1 -1 -1 1 -1 -1 -1 -1

-1 -1 -1 -1 -1 -1 -1 -1 -8
-1 -1 -1 -1 -1 -1 -1 -7

-1 -1 0 -1 -1 -1 -5
1 1 -1 -1 -1 -1

1 -1 -1 -1 -2
-1 -1 -1 -3

-1 1 0
1 1

Mann Kendall Statistic (S) = -74
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Mann Kendall Statistic Calculations

AE-1A Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

14 15 18 15 17 18 17 18 20 22 20 15 39 41 29 20 Sum Rows
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 15

1 0 1 1 1 1 1 1 1 0 1 1 1 1 12
-1 -1 0 -1 0 1 1 1 -1 1 1 1 1 3

1 1 1 1 1 1 1 0 1 1 1 1 11
1 0 1 1 1 1 -1 1 1 1 1 8

-1 0 1 1 1 -1 1 1 1 1 5
1 1 1 1 -1 1 1 1 1 7

1 1 1 -1 1 1 1 1 6
1 0 -1 1 1 1 0 3

-1 -1 1 1 1 -1 0
-1 1 1 1 0 2

1 1 1 1 4
1 -1 -1 -1

-1 -1 -2
-1 -1

Mann Kendall Statistic (S) = 72

AE-2A Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

240 360 310 330 290 330 340 290 330 290 300 240 280 230 240 240 Sum Rows
1 1 1 1 1 1 1 1 1 1 0 1 -1 0 0 10

-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14
1 -1 1 1 -1 1 -1 -1 -1 -1 -1 -1 -1 -5

-1 0 1 -1 0 -1 -1 -1 -1 -1 -1 -1 -8

1 1 0 1 0 1 -1 -1 -1 -1 -1 -1

1 -1 0 -1 -1 -1 -1 -1 -1 -1 -7
-1 -1 -1 -1 -1 -1 -1 -1 -1 -9

1 0 1 -1 -1 -1 -1 -1 -3
-1 -1 -1 -1 -1 -1 -1 -7

1 -1 -1 -1 -1 -1 -4
-1 -1 -1 -1 -1 -5

1 -1 0 0 0
-1 -1 -1 -3

1 1 2
0 0

Mann Kendall Statistic (S) = -54
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MANN-KENDALL DATA EVALUATION

Site Name =Coakley Landfill NHDES Site # 198712001 Compound = Arsenic
EPA ID # NHD064424153

Well ID = AE-3A FPC-5A FPC-9A
Concentration Concentration Concentration Concentration

Event Sampling Date (leave blank (leave blank (leave blank (leave blank
Number (most recent last) if no data) if no data) if no data) if no data)

1 8/18/99 150 30 81
2 11/10/99 92 34 18
3 4/19/00 87 27 60
4 8/18/00 130 40 70
5 11/18/00 100 0.5
6 4/1/01 90 1 53
7 8/1/01 130 46 65
8 8/1/02 110 54 79
9 8/1/03 110 8 64

10 8/1/04 110 45 2
11 8/1/05 120 65 2
12 8/1/06 100 42 44
13 11/15/07 130 53 37
14 8/12/08 150 54 26
15 8/19/09 120 53 34
16 8/18/10 120 55 35

.
Mann Kendall Statistic (S) = 27.0 60.0 -38.0 0.0

Number of Rounds (n) = 16 16 15 0
Average = 115.56 37.97 44.67 #DIV/0!

Standard Deviation = 19.422 19.982 25.634 #DIV/0!
Coefficient of Variation(CV)= 0.168 0.526 0.574 #DIV/0!

Error Check, Blank if No Errors Detected       n<4

Trend INCREASING INCREASING DECREASING n<4
Confidence Level 85% 99.5% 95% n<4

Stability Test, If No Trend Exists at       n<4
  70% Confidence Level NA NA NA n<4

Entry By = KMM Date = 24-Mar-11

Data entered in yellow cells



MANN-KENDALL DATA EVALUATION

Coakley Landfill NHDES Site # 198712001 Compound = Arsenic
EPA ID # NHD064424153

Well ID = AE-3A FPC-5A FPC-9A 0
Number of tied groups Count Ties Count Ties Count Ties No Ties

#tied 2 times 2 2 1 0
#tied 3 times 3 0 0 0
#tied 4 times 0 0 0 0
#tied 5 times 0 0 0 0
#tied 6 times 0 0 0 0
#tied 7 times 0 0 0 0
#tied 8 times 0 0 0 0
#tied 9 times 0 0 0 0

#tied 10 times 0 0 0 0
Count Error?

n = 16 16 15 0
V(S) = 480.33 491.33 407.33 0.00

S = 27 60 -38 0
Z = 1.186 2.662 -1.833 0.000

n  = Number of Samples
V(S) = variance of S = 1/18 [n(n-1)(2n+5) - ∑p=1→g  wp(wp-1)(2wp+5)]

where g = number of tied groups and wp represents the number of data points in the pth group

S = Mann-Kendall Statistic, number of increases versus number of decreases in data comparrision

Z = (S-1)/[V(S)]1/2 if S>0, Z=0 if S=0, Z= (S+1)/[V(S)]1/2 if S<0
Z is comparred to table of critical values to determine confidence in trend
Trend confidences defined at 99.5%, 99%, 97.5%, 95%, 90%, 85%, 80%, 75%, 70%, and no trend



Mann Kendall Statistic Calculations

AE-3A Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

150 92 87 130 100 90 130 110 110 110 120 100 130 150 120 120 Sum Rows
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 -1 -1 -14

-1 1 1 -1 1 1 1 1 1 1 1 1 1 1 10
1 1 1 1 1 1 1 1 1 1 1 1 1 13

-1 -1 0 -1 -1 -1 -1 -1 0 1 -1 -1 -8
-1 1 1 1 1 1 0 1 1 1 1 8

1 1 1 1 1 1 1 1 1 1 10
-1 -1 -1 -1 -1 0 1 -1 -1 -6

0 0 1 -1 1 1 1 1 4
0 1 -1 1 1 1 1 4

1 -1 1 1 1 1 4
-1 1 1 0 0 1

1 1 1 1 4
1 -1 -1 -1

-1 -1 -2
0 0

Mann Kendall Statistic (S) = 27

FPC-5A Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

30 34 27 40 1 1 46 54 8 45 65 42 53 54 53 55 Sum Rows
1 -1 1 -1 -1 1 1 -1 1 1 1 1 1 1 1 7

-1 1 -1 -1 1 1 -1 1 1 1 1 1 1 1 6
1 -1 -1 1 1 -1 1 1 1 1 1 1 1 7

-1 -1 1 1 -1 1 1 1 1 1 1 1 6
1 1 1 1 1 1 1 1 1 1 1 11

1 1 1 1 1 1 1 1 1 1 10
1 -1 -1 1 -1 1 1 1 1 3

-1 -1 1 -1 -1 0 -1 1 -3
1 1 1 1 1 1 1 7

1 -1 1 1 1 1 4
-1 -1 -1 -1 -1 -5

1 1 1 1 4
1 0 1 2

-1 1 0
1 1

Mann Kendall Statistic (S) = 60
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Mann Kendall Statistic Calculations

FPC-9A Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

81 18 60 70 53 65 79 64 2 2 44 37 26 34 35 Sum Rows
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14

1 1 1 1 1 1 -1 -1 1 1 1 1 1 9
1 -1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -4

-1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -9
0

1 1 1 -1 -1 -1 -1 -1 -1 -1 -4
1 -1 -1 -1 -1 -1 -1 -1 -1 -7

-1 -1 -1 -1 -1 -1 -1 -1 -8
-1 -1 -1 -1 -1 -1 -1 -7

0 1 1 1 1 1 5
1 1 1 1 1 5

-1 -1 -1 -1 -4
-1 -1 -1 -3

1 1 2
1 1

Mann Kendall Statistic (S) = -38

0 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

Sum Rows
0
0
0

0

0

0
0
0
0
0
0
0
0
0
0

Mann Kendall Statistic (S) = 0
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MANN-KENDALL DATA EVALUATION

Site Name =Coakley Landfill NHDES Site # 198712001 Compound = Arsenic
EPA ID # NHD064424153

Well ID = BP-4 MW-5D MW-8 MW-11
Concentration Concentration Concentration Concentration

Event Sampling Date (leave blank (leave blank (leave blank (leave blank
Number (most recent last) if no data) if no data) if no data) if no data)

1 8/18/99 36 7 8 16
2 11/10/99 34 8 10 14
3 4/19/00 32 10 7 14
4 8/18/00 43 10 7 12
5 11/18/00 35 9 10 10
6 4/1/01 20 7 11 14
7 8/1/01 31 8 43 20
8 8/1/02 36 6 9 17
9 8/1/03 32 7 8 15

10 8/1/04 22 5 6 11
11 8/1/05 11 6 10 12
12 8/1/06 26 5 7 10
13 11/15/07 30 11 10 15
14 8/12/08 23 5 8 13
15 8/19/09 22 6 8 11
16 8/18/10 34 10 13 11

.
Mann Kendall Statistic (S) = -44.0 -31.0 7.0 -33.0

Number of Rounds (n) = 16 16 16 16
Average = 29.19 7.50 10.94 13.44

Standard Deviation = 7.960 2.000 8.737 2.756
Coefficient of Variation(CV)= 0.273 0.267 0.799 0.205

Error Check, Blank if No Errors Detected         

Trend DECREASING DECREASING No Trend DECREASING
Confidence Level 95% 90% No Trend 90%

Stability Test, If No Trend Exists at     CV <= 1   
  70% Confidence Level NA NA STABLE NA

Entry By = KMM Date = 24-Mar-11

Data entered in yellow cells



MANN-KENDALL DATA EVALUATION

Coakley Landfill NHDES Site # 198712001 Compound = Arsenic
EPA ID # NHD064424153

Well ID = BP-4 MW-5D MW-8 MW-11
Number of tied groups Count Ties Count Ties Count Ties Count Ties

#tied 2 times 4 1 0 3
#tied 3 times 0 4 1 2
#tied 4 times 0 0 2 0
#tied 5 times 0 0 0 0
#tied 6 times 0 0 0 0
#tied 7 times 0 0 0 0
#tied 8 times 0 0 0 0
#tied 9 times 0 0 0 0

#tied 10 times 0 0 0 0
Count Error?

n = 16 16 16 16
V(S) = 489.33 477.67 472.33 483.00

S = -44 -31 7 -33
Z = -1.944 -1.373 0.276 -1.456

n  = Number of Samples
V(S) = variance of S = 1/18 [n(n-1)(2n+5) - ∑p=1→g  wp(wp-1)(2wp+5)]

where g = number of tied groups and wp represents the number of data points in the pth group

S = Mann-Kendall Statistic, number of increases versus number of decreases in data comparrision

Z = (S-1)/[V(S)]1/2 if S>0, Z=0 if S=0, Z= (S+1)/[V(S)]1/2 if S<0
Z is comparred to table of critical values to determine confidence in trend
Trend confidences defined at 99.5%, 99%, 97.5%, 95%, 90%, 85%, 80%, 75%, 70%, and no trend



Mann Kendall Statistic Calculations

BP-4 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

36 34 32 43 35 20 31 36 32 22 11 26 30 23 22 34 Sum Rows
-1 -1 1 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -12

-1 1 1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 0 -7
1 1 -1 -1 1 0 -1 -1 -1 -1 -1 -1 1 -4

-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -12
-1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -9

1 1 1 1 -1 1 1 1 1 1 8
1 1 -1 -1 -1 -1 -1 -1 1 -3

-1 -1 -1 -1 -1 -1 -1 -1 -8
-1 -1 -1 -1 -1 -1 1 -5

-1 1 1 1 0 1 3
1 1 1 1 1 5

1 -1 -1 1 0
-1 -1 1 -1

-1 1 0
1 1

Mann Kendall Statistic (S) = -44

MW-5D Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

7 8 10 10 9 7 8 6 7 5 6 5 11 5 6 10 Sum Rows
1 1 1 1 0 1 -1 0 -1 -1 -1 1 -1 -1 1 1

1 1 1 -1 0 -1 -1 -1 -1 -1 1 -1 -1 1 -3
0 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 0 -9

-1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 0 -9
-1 -1 -1 -1 -1 -1 -1 1 -1 -1 1 -7

1 -1 0 -1 -1 -1 1 -1 -1 1 -3
-1 -1 -1 -1 -1 1 -1 -1 1 -5

1 -1 0 -1 1 -1 0 1 0
-1 -1 -1 1 -1 -1 1 -3

1 0 1 0 1 1 4
-1 1 -1 0 1 0

1 0 1 1 3
-1 -1 -1 -3

1 1 2
1 1

Mann Kendall Statistic (S) = -31
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Mann Kendall Statistic Calculations

MW-8 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

8 10 7 7 10 11 43 9 8 6 10 7 10 8 8 13 Sum Rows
1 -1 -1 1 1 1 1 0 -1 1 -1 1 0 0 1 4

-1 -1 0 1 1 -1 -1 -1 0 -1 0 -1 -1 1 -5
0 1 1 1 1 1 -1 1 0 1 1 1 1 9

1 1 1 1 1 -1 1 0 1 1 1 1 9
1 1 -1 -1 -1 0 -1 0 -1 -1 1 -3

1 -1 -1 -1 -1 -1 -1 -1 -1 1 -6
-1 -1 -1 -1 -1 -1 -1 -1 -1 -9

-1 -1 1 -1 1 -1 -1 1 -2
-1 1 -1 1 0 0 1 1

1 1 1 1 1 1 6
-1 0 -1 -1 1 -2

1 1 1 1 4
-1 -1 1 -1

0 1 1
1 1

Mann Kendall Statistic (S) = 7

MW-11 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

16 14 14 12 10 14 20 17 15 11 12 10 15 13 11 11 Sum Rows
-1 -1 -1 -1 -1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -11

0 -1 -1 0 1 1 1 -1 -1 -1 1 -1 -1 -1 -4
-1 -1 0 1 1 1 -1 -1 -1 1 -1 -1 -1 -4

-1 1 1 1 1 -1 0 -1 1 1 -1 -1 1

1 1 1 1 1 1 0 1 1 1 1 10

1 1 1 -1 -1 -1 1 -1 -1 -1 -2
-1 -1 -1 -1 -1 -1 -1 -1 -1 -9

-1 -1 -1 -1 -1 -1 -1 -1 -8
-1 -1 -1 0 -1 -1 -1 -6

1 -1 1 1 0 0 2
-1 1 1 -1 -1 -1

1 1 1 1 4
-1 -1 -1 -3

-1 -1 -2
0 0

Mann Kendall Statistic (S) = -33
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MANN-KENDALL DATA EVALUATION

Site Name =Coakley Landfill NHDES Site # 198712001 Compound = Arsenic
EPA ID # NHD064424153

Well ID = AE-2B AE-3B FPC-5B FPC-11B
Concentration Concentration Concentration Concentration

Event Sampling Date (leave blank (leave blank (leave blank (leave blank
Number (most recent last) if no data) if no data) if no data) if no data)

1 8/18/99 13 120 0.5
2 11/10/99 11 100 0.5
3 4/19/00 7 91 0.5
4 8/18/00 8 82 0.5
5 11/18/00 26 93 31
6 4/1/01 13 83 34
7 8/1/01 16 110 2
8 8/1/02 11 73 1
9 8/1/03 18 84 38 30

10 8/1/04 16 92 0.5 8
11 8/1/05 25 78 4 11
12 8/1/06 24 91 0.5 6
13 11/15/07 20 82 4 9
14 8/12/08 19 95 1 8
15 8/19/09 26 91 1 10
16 8/18/10 16 79 3 10

.
Mann Kendall Statistic (S) = 52.0 -32.0 23.0 -2.0

Number of Rounds (n) = 16 16 16 8
Average = 16.81 90.25 7.63 11.50

Standard Deviation = 6.199 12.130 13.367 7.635
Coefficient of Variation(CV)= 0.369 0.134 1.753 0.664

Error Check, Blank if No Errors Detected         

Trend INCREASING DECREASING INCREASING No Trend
Confidence Level 97.5% 90% 85% No Trend

Stability Test, If No Trend Exists at       CV <= 1
  70% Confidence Level NA NA NA STABLE

Entry By = KMM Date = 24-Mar-11

Data entered in yellow cells



MANN-KENDALL DATA EVALUATION

Coakley Landfill NHDES Site # 198712001 Compound = Arsenic
EPA ID # NHD064424153

Well ID = AE-2B AE-3B FPC-5B FPC-11B
Number of tied groups Count Ties Count Ties Count Ties Count Ties

#tied 2 times 3 1 1 2
#tied 3 times 1 1 1 0
#tied 4 times 0 0 0 0
#tied 5 times 0 0 0 0
#tied 6 times 0 0 1 0
#tied 7 times 0 0 1 0
#tied 8 times 0 0 0 0
#tied 9 times 0 0 0 0

#tied 10 times 0 0 0 0
Count Error?

n = 16 16 16 8
V(S) = 486.67 488.67 449.33 63.33

S = 52 -32 23 -2
Z = 2.312 -1.402 1.038 -0.126

n  = Number of Samples
V(S) = variance of S = 1/18 [n(n-1)(2n+5) - ∑p=1→g  wp(wp-1)(2wp+5)]

where g = number of tied groups and wp represents the number of data points in the pth group

S = Mann-Kendall Statistic, number of increases versus number of decreases in data comparrision

Z = (S-1)/[V(S)]1/2 if S>0, Z=0 if S=0, Z= (S+1)/[V(S)]1/2 if S<0
Z is comparred to table of critical values to determine confidence in trend
Trend confidences defined at 99.5%, 99%, 97.5%, 95%, 90%, 85%, 80%, 75%, 70%, and no trend



Mann Kendall Statistic Calculations

AE-2B Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

13 11 7 8 26 13 16 11 18 16 25 24 20 19 26 16 Sum Rows
-1 -1 -1 1 0 1 -1 1 1 1 1 1 1 1 1 6

-1 -1 1 1 1 0 1 1 1 1 1 1 1 1 9
1 1 1 1 1 1 1 1 1 1 1 1 1 13

1 1 1 1 1 1 1 1 1 1 1 1 12
-1 -1 -1 -1 -1 -1 -1 -1 -1 0 -1 -10

1 -1 1 1 1 1 1 1 1 1 8
-1 1 0 1 1 1 1 1 0 5

1 1 1 1 1 1 1 1 8
-1 1 1 1 1 1 -1 3

1 1 1 1 1 0 5
-1 -1 -1 1 -1 -3

-1 -1 1 -1 -2
-1 1 -1 -1

1 -1 0
-1 -1

Mann Kendall Statistic (S) = 52

AE-3B Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

120 100 91 82 93 83 110 73 84 92 78 91 82 95 91 79 Sum Rows
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -15

-1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -12
-1 1 -1 1 -1 -1 1 -1 0 -1 1 0 -1 -3

1 1 1 -1 1 1 -1 1 0 1 1 -1 5
-1 1 -1 -1 -1 -1 -1 -1 1 -1 -1 -7

1 -1 1 1 -1 1 -1 1 1 -1 2
-1 -1 -1 -1 -1 -1 -1 -1 -1 -9

1 1 1 1 1 1 1 1 8
1 -1 1 -1 1 1 -1 1

-1 -1 -1 1 -1 -1 -4
1 1 1 1 1 5

-1 1 0 -1 -1
1 1 -1 1

-1 -1 -2
-1 -1

Mann Kendall Statistic (S) = -32
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Mann Kendall Statistic Calculations

FPC-5B Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

1 1 1 1 31 34 2 1 38 1 4 1 4 1 1 3 Sum Rows
0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 10

0 0 1 1 1 1 1 0 1 0 1 1 1 1 10
0 1 1 1 1 1 0 1 0 1 1 1 1 10

1 1 1 1 1 0 1 0 1 1 1 1 10
1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -7

-1 -1 1 -1 -1 -1 -1 -1 -1 -1 -8
-1 1 -1 1 -1 1 -1 -1 1 -1

1 -1 1 -1 1 0 0 1 2
-1 -1 -1 -1 -1 -1 -1 -7

1 0 1 1 1 1 5
-1 0 -1 -1 -1 -4

1 1 1 1 4
-1 -1 -1 -3

0 1 1
1 1

Mann Kendall Statistic (S) = 23

FPC-11B Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Arsenic
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

30 8 11 6 9 8 10 10 Sum Rows
0
0
0

0

0

0
0
0

-1 -1 -1 -1 -1 -1 -1 -7
1 -1 1 0 1 1 3

-1 -1 -1 -1 -1 -5
1 1 1 1 4

-1 1 1 1
1 1 2

0 0
Mann Kendall Statistic (S) = -2
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MANN-KENDALL DATA EVALUATION

Site Name =Coakley Landfill NHDES Site # 198712001 Compound = Manganese
EPA ID # NHD064424153

Well ID = MW-4 MW-5S MW-9 MW-10
Concentration Concentration Concentration Concentration

Event Sampling Date (leave blank (leave blank (leave blank (leave blank
Number (most recent last) if no data) if no data) if no data) if no data)

1 8/18/99 1,400 2,700 950 5,400
2 11/10/99 1,300 3,000 1,400 8,600
3 4/19/00 1,700 2,800 1,200 2,700
4 8/18/00 1,400 3,100 1,000 3,600
5 11/18/00 1,500 3,400 1,100 1,900
6 4/1/01 1,600 3,100 880 910
7 8/1/01 1,400 3,200 1,000 3,900
8 8/1/02 1,300 3,500 1,100 4,400
9 8/1/03 1,700 4,100 1,300 8,100

10 8/1/04 1,400 3,800 1,100 3,900
11 8/1/05 13,000 3,600 710 3,500
12 8/1/06 4,500 3,700 2,400 3,200
13 11/15/07 5,900 4,400 1,200 2,800
14 8/12/08 5,800 3,900 3,500 760
15 8/19/09 1,200 3,400 2,100 2,200
16 8/18/10 1,100 2,900 1,400 2,700

.
Mann Kendall Statistic (S) = 12.0 58.0 40.0 -42.0

Number of Rounds (n) = 16 16 16 16
Average = 2887.50 3412.50 1396.25 3660.63

Standard Deviation = 3149.153 484.252 708.462 2188.346
Coefficient of Variation(CV)= 1.091 0.142 0.507 0.598

Error Check, Blank if No Errors Detected         

Trend No Trend INCREASING INCREASING DECREASING
Confidence Level No Trend 99% 95% 95%

Stability Test, If No Trend Exists at CV > 1       
  70% Confidence Level NON-STABLE NA NA NA

Entry By = KMM Date = 24-Mar-11

Data entered in yellow cells



MANN-KENDALL DATA EVALUATION

Coakley Landfill NHDES Site # 198712001 Compound = Manganese
EPA ID # NHD064424153

Well ID = MW-4 MW-5S MW-9 MW-10
Number of tied groups Count Ties Count Ties Count Ties Count Ties

#tied 2 times 2 2 3 2
#tied 3 times 0 0 1 0
#tied 4 times 1 0 0 0
#tied 5 times 0 0 0 0
#tied 6 times 0 0 0 0
#tied 7 times 0 0 0 0
#tied 8 times 0 0 0 0
#tied 9 times 0 0 0 0

#tied 10 times 0 0 0 0
Count Error?

n = 16 16 16 16
V(S) = 482.67 491.33 486.67 491.33

S = 12 58 40 -42
Z = 0.501 2.572 1.768 -1.850

n  = Number of Samples
V(S) = variance of S = 1/18 [n(n-1)(2n+5) - ∑p=1→g  wp(wp-1)(2wp+5)]

where g = number of tied groups and wp represents the number of data points in the pth group

S = Mann-Kendall Statistic, number of increases versus number of decreases in data comparrision

Z = (S-1)/[V(S)]1/2 if S>0, Z=0 if S=0, Z= (S+1)/[V(S)]1/2 if S<0
Z is comparred to table of critical values to determine confidence in trend
Trend confidences defined at 99.5%, 99%, 97.5%, 95%, 90%, 85%, 80%, 75%, 70%, and no trend



Mann Kendall Statistic Calculations

MW-4 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

1,400 1,300 1,700 1,400 1,500 1,600 1,400 1,300 1,700 1,400 13,000 4,500 5,900 5,800 1,200 1,100 Sum Rows
-1 1 0 1 1 0 -1 1 0 1 1 1 1 -1 -1 4

1 1 1 1 1 0 1 1 1 1 1 1 -1 -1 9
-1 -1 -1 -1 -1 0 -1 1 1 1 1 -1 -1 -4

1 1 0 -1 1 0 1 1 1 1 -1 -1 4
1 -1 -1 1 -1 1 1 1 1 -1 -1 1

-1 -1 1 -1 1 1 1 1 -1 -1 0
-1 1 0 1 1 1 1 -1 -1 2

1 1 1 1 1 1 -1 -1 4
-1 1 1 1 1 -1 -1 1

1 1 1 1 -1 -1 2
-1 -1 -1 -1 -1 -5

1 1 -1 -1 0
-1 -1 -1 -3

-1 -1 -2
-1 -1

Mann Kendall Statistic (S) = 12

MW-5S Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

2,700 3,000 2,800 3,100 3,400 3,100 3,200 3,500 4,100 3,800 3,600 3,700 4,400 3,900 3,400 2,900 Sum Rows
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 15

-1 1 1 1 1 1 1 1 1 1 1 1 1 -1 10
1 1 1 1 1 1 1 1 1 1 1 1 1 13

1 0 1 1 1 1 1 1 1 1 1 -1 9
-1 -1 1 1 1 1 1 1 1 0 -1 4

1 1 1 1 1 1 1 1 1 -1 8
1 1 1 1 1 1 1 1 -1 7

1 1 1 1 1 1 -1 -1 4
-1 -1 -1 1 -1 -1 -1 -5

-1 -1 1 1 -1 -1 -2
1 1 1 -1 -1 1

1 1 -1 -1 0
-1 -1 -1 -3

-1 -1 -2
-1 -1

Mann Kendall Statistic (S) = 58
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Mann Kendall Statistic Calculations

MW-9 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

950 1,400 1,200 1,000 1,100 880 1,000 1,100 1,300 1,100 710 2,400 1,200 3,500 2,100 1,400 Sum Rows
1 1 1 1 -1 1 1 1 1 -1 1 1 1 1 1 11

-1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 1 1 0 -7
-1 -1 -1 -1 -1 1 -1 -1 1 0 1 1 1 -2

1 -1 0 1 1 1 -1 1 1 1 1 1 7
-1 -1 0 1 0 -1 1 1 1 1 1 3

1 1 1 1 -1 1 1 1 1 1 8
1 1 1 -1 1 1 1 1 1 7

1 0 -1 1 1 1 1 1 5
-1 -1 1 -1 1 1 1 1

-1 1 1 1 1 1 4
1 1 1 1 1 5

-1 1 -1 -1 -2
1 1 1 3

-1 -1 -2
-1 -1

Mann Kendall Statistic (S) = 40

MW-10 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

5,400 8,600 2,700 3,600 1,900 910 3,900 4,400 8,100 3,900 3,500 3,200 2,800 760 2,200 2,700 Sum Rows
1 -1 -1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -11

-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14
1 -1 -1 1 1 1 1 1 1 1 -1 -1 0 4

-1 -1 1 1 1 1 -1 -1 -1 -1 -1 -1 -4

-1 1 1 1 1 1 1 1 -1 1 1 7

1 1 1 1 1 1 1 -1 1 1 8
1 1 0 -1 -1 -1 -1 -1 -1 -4

1 -1 -1 -1 -1 -1 -1 -1 -6
-1 -1 -1 -1 -1 -1 -1 -7

-1 -1 -1 -1 -1 -1 -6
-1 -1 -1 -1 -1 -5

-1 -1 -1 -1 -4
-1 -1 -1 -3

1 1 2
1 1

Mann Kendall Statistic (S) = -42
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MANN-KENDALL DATA EVALUATION

Site Name =Coakley Landfill NHDES Site # 198712001 Compound = Manganese
EPA ID # NHD064424153

Well ID = OP-2 OP-5 AE-2A AE-3A
Concentration Concentration Concentration Concentration

Event Sampling Date (leave blank (leave blank (leave blank (leave blank
Number (most recent last) if no data) if no data) if no data) if no data)

1 8/18/99 220 6,500 1,900 1,500
2 11/10/99 390 7,100 1,200 1,200
3 4/19/00 730 7,700 900 650
4 8/18/00 490 5,400 650 1,000
5 11/18/00 450 6,700 650 1,200
6 4/1/01 500 4,900 830 890
7 8/1/01 290 1,500 740 900
8 8/1/02 330 5,200 950 950
9 8/1/03 360 3,900 830 1,300

10 8/1/04 380 3,500 760 740
11 8/1/05 390 3,800 720 690
12 8/1/06 470 2,500 510 690
13 11/15/07 620 3,800 770 840
14 8/12/08 580 2,300 610 850
15 8/19/09 630 1,800 650 1,300
16 8/18/10 760 2,200 700 760

.
Mann Kendall Statistic (S) = 49.0 -81.0 -54.0 -29.0

Number of Rounds (n) = 16 16 16 16
Average = 474.38 4300.00 835.63 966.25

Standard Deviation = 155.090 1990.310 326.005 258.763
Coefficient of Variation(CV)= 0.327 0.463 0.390 0.268

Error Check, Blank if No Errors Detected         

Trend INCREASING DECREASING DECREASING DECREASING
Confidence Level 97.5% 99.5% 99% 85%

Stability Test, If No Trend Exists at         
  70% Confidence Level NA NA NA NA

Entry By = KMM Date = 24-Mar-11

Data entered in yellow cells



MANN-KENDALL DATA EVALUATION

Coakley Landfill NHDES Site # 198712001 Compound = Manganese
EPA ID # NHD064424153

Well ID = OP-2 OP-5 AE-2A AE-3A
Number of tied groups Count Ties Count Ties Count Ties Count Ties

#tied 2 times 1 1 1 3
#tied 3 times 0 0 1 0
#tied 4 times 0 0 0 0
#tied 5 times 0 0 0 0
#tied 6 times 0 0 0 0
#tied 7 times 0 0 0 0
#tied 8 times 0 0 0 0
#tied 9 times 0 0 0 0

#tied 10 times 0 0 0 0
Count Error?

n = 16 16 16 16
V(S) = 492.33 492.33 488.67 490.33

S = 49 -81 -54 -29
Z = 2.163 -3.605 -2.398 -1.264

n  = Number of Samples
V(S) = variance of S = 1/18 [n(n-1)(2n+5) - ∑p=1→g  wp(wp-1)(2wp+5)]

where g = number of tied groups and wp represents the number of data points in the pth group

S = Mann-Kendall Statistic, number of increases versus number of decreases in data comparrision

Z = (S-1)/[V(S)]1/2 if S>0, Z=0 if S=0, Z= (S+1)/[V(S)]1/2 if S<0
Z is comparred to table of critical values to determine confidence in trend
Trend confidences defined at 99.5%, 99%, 97.5%, 95%, 90%, 85%, 80%, 75%, 70%, and no trend



Mann Kendall Statistic Calculations

OP-2 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

220 390 730 490 450 500 290 330 360 380 390 470 620 580 630 760 Sum Rows
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 15

1 1 1 1 -1 -1 -1 -1 0 1 1 1 1 1 5
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -11

-1 1 -1 -1 -1 -1 -1 -1 1 1 1 1 -2
1 -1 -1 -1 -1 -1 1 1 1 1 1 1

-1 -1 -1 -1 -1 -1 1 1 1 1 -2
1 1 1 1 1 1 1 1 1 9

1 1 1 1 1 1 1 1 8
1 1 1 1 1 1 1 7

1 1 1 1 1 1 6
1 1 1 1 1 5

1 1 1 1 4
-1 1 1 1

1 1 2
1 1

Mann Kendall Statistic (S) = 49

OP-5 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

6,500 7,100 7,700 5,400 6,700 4,900 1,500 5,200 3,900 3,500 3,800 2,500 3,800 2,300 1,800 2,200 Sum Rows
1 1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -9

1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -12
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -13

1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -11

-1 1 -1 -1 -1 -1 -1 -1 -1 -1 -8
1 1 1 1 1 1 1 1 1 9

-1 -1 -1 -1 -1 -1 -1 -1 -8
-1 -1 -1 -1 -1 -1 -1 -7

1 -1 1 -1 -1 -1 -2
-1 0 -1 -1 -1 -4

1 -1 -1 -1 -2
-1 -1 -1 -3

-1 -1 -2
1 1

Mann Kendall Statistic (S) = -81
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Mann Kendall Statistic Calculations

AE-2A Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

1,900 1,200 900 650 650 830 740 950 830 760 720 510 770 610 650 700 Sum Rows
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -15

-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14
-1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -11

0 1 1 1 1 1 1 -1 1 -1 0 1 6
1 1 1 1 1 1 -1 1 -1 0 1 6

-1 1 0 -1 -1 -1 -1 -1 -1 -1 -7
1 1 1 -1 -1 1 -1 -1 -1 -1

-1 -1 -1 -1 -1 -1 -1 -1 -8
-1 -1 -1 -1 -1 -1 -1 -7

-1 -1 1 -1 -1 -1 -4
-1 1 -1 -1 -1 -3

1 1 1 1 4
-1 -1 -1 -3

1 1 2
1 1

Mann Kendall Statistic (S) = -54

AE-3A Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

1,500 1,200 650 1,000 1,200 890 900 950 1,300 740 690 690 840 850 1,300 760 Sum Rows
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -15

-1 -1 0 -1 -1 -1 1 -1 -1 -1 -1 -1 1 -1 -9
1 1 1 1 1 1 1 1 1 1 1 1 1 13

1 -1 -1 -1 1 -1 -1 -1 -1 -1 1 -1 -6

-1 -1 -1 1 -1 -1 -1 -1 -1 1 -1 -7

1 1 1 -1 -1 -1 -1 -1 1 -1 -2
1 1 -1 -1 -1 -1 -1 1 -1 -3

1 -1 -1 -1 -1 -1 1 -1 -4
-1 -1 -1 -1 -1 0 -1 -6

-1 -1 1 1 1 1 2
0 1 1 1 1 4

1 1 1 1 4
1 1 -1 1

1 -1 0
-1 -1

Mann Kendall Statistic (S) = -29
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MANN-KENDALL DATA EVALUATION

Site Name =Coakley Landfill NHDES Site # 198712001 Compound = Manganese
EPA ID # NHD064424153

Well ID = FPC-6A FPC-9A
Concentration Concentration Concentration Concentration

Event Sampling Date (leave blank (leave blank (leave blank (leave blank
Number (most recent last) if no data) if no data) if no data) if no data)

1 8/18/99 430
2 11/10/99 410
3 4/19/00 340
4 8/18/00 140 320
5 11/18/00 200
6 4/1/01 150 350
7 8/1/01 345
8 8/1/02 340
9 8/1/03 7,200 420

10 8/1/04 530 40
11 8/1/05 610 30
12 8/1/06 410 270
13 11/15/07 500 410
14 8/12/08 360 520
15 8/19/09 2,400 270
16 8/18/10 3,600 220

.
Mann Kendall Statistic (S) = 23.0 -28.0 0.0 0.0

Number of Rounds (n) = 11 15 0 0
Average = 1463.64 314.33 #DIV/0! #DIV/0!

Standard Deviation = 2197.231 135.658 #DIV/0! #DIV/0!
Coefficient of Variation(CV)= 1.501 0.432 #DIV/0! #DIV/0!

Error Check, Blank if No Errors Detected     n<4 n<4

Trend INCREASING DECREASING n<4 n<4
Confidence Level 95% 90% n<4 n<4

Stability Test, If No Trend Exists at     n<4 n<4
  70% Confidence Level NA NA n<4 n<4

Entry By = KMM Date = 24-Mar-11

Data entered in yellow cells



MANN-KENDALL DATA EVALUATION

Coakley Landfill NHDES Site # 198712001 Compound = Manganese
EPA ID # NHD064424153

Well ID = FPC-6A FPC-9A 0 0
Number of tied groups No Ties Count Ties No Ties No Ties

#tied 2 times 0 3 0 0
#tied 3 times 0 0 0 0
#tied 4 times 0 0 0 0
#tied 5 times 0 0 0 0
#tied 6 times 0 0 0 0
#tied 7 times 0 0 0 0
#tied 8 times 0 0 0 0
#tied 9 times 0 0 0 0

#tied 10 times 0 0 0 0
Count Error?

n = 11 15 0 0
V(S) = 165.00 405.33 0.00 0.00

S = 23 -28 0 0
Z = 1.713 -1.341 0.000 0.000

n  = Number of Samples
V(S) = variance of S = 1/18 [n(n-1)(2n+5) - ∑p=1→g  wp(wp-1)(2wp+5)]

where g = number of tied groups and wp represents the number of data points in the pth group

S = Mann-Kendall Statistic, number of increases versus number of decreases in data comparrision

Z = (S-1)/[V(S)]1/2 if S>0, Z=0 if S=0, Z= (S+1)/[V(S)]1/2 if S<0
Z is comparred to table of critical values to determine confidence in trend
Trend confidences defined at 99.5%, 99%, 97.5%, 95%, 90%, 85%, 80%, 75%, 70%, and no trend



Mann Kendall Statistic Calculations

FPC-6A Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

140 200 150 7,200 530 610 410 500 360 2,400 3,600 Sum Rows
0
0
0

1 1 1 1 1 1 1 1 1 1 10
-1 1 1 1 1 1 1 1 1 7

1 1 1 1 1 1 1 1 8
0
0

-1 -1 -1 -1 -1 -1 -1 -7
1 -1 -1 -1 1 1 0

-1 -1 -1 1 1 -1
1 -1 1 1 2

-1 1 1 1
1 1 2

1 1
Mann Kendall Statistic (S) = 23

FPC-9A Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

430 410 340 320 350 345 340 420 40 30 270 410 520 270 220 Sum Rows
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 -12

-1 -1 -1 -1 -1 1 -1 -1 -1 0 1 -1 -1 -8
-1 1 1 0 1 -1 -1 -1 1 1 -1 -1 -1

1 1 1 1 -1 -1 -1 1 1 -1 -1 1
0

-1 -1 1 -1 -1 -1 1 1 -1 -1 -4
-1 1 -1 -1 -1 1 1 -1 -1 -3

1 -1 -1 -1 1 1 -1 -1 -2
-1 -1 -1 -1 1 -1 -1 -5

-1 1 1 1 1 1 4
1 1 1 1 1 5

1 1 0 -1 1
1 -1 -1 -1

-1 -1 -2
-1 -1

Mann Kendall Statistic (S) = -28
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MANN-KENDALL DATA EVALUATION

Site Name =Coakley Landfill NHDES Site # 198712001 Compound = Manganese
EPA ID # NHD064424153

Well ID = BP-4 MW-5D MW-6 MW-8
Concentration Concentration Concentration Concentration

Event Sampling Date (leave blank (leave blank (leave blank (leave blank
Number (most recent last) if no data) if no data) if no data) if no data)

1 8/18/99 1,200 1,000 1,100 4,500
2 11/10/99 1,200 1,100 740 3,500
3 4/19/00 1,500 980 600 3,900
4 8/18/00 1,400 930 980 4,200
5 11/18/00 1,400 920 80 3,600
6 4/1/01 1,700 1,200 600 3,200
7 8/1/01 1,500 920 1,200 9,800
8 8/1/02 1,300 860 1,200 2,800
9 8/1/03 1,400 880 1,100 2,900

10 8/1/04 1,300 870 700 2,400
11 8/1/05 1,700 890 970 2,500
12 8/1/06 1,300 890 540 2,500
13 11/15/07 1,200 860 740 1,600
14 8/12/08 1,100 780 520 1,900
15 8/19/09 94 770 490 2,000
16 8/18/10 1,200 730 1,900 2,100

.
Mann Kendall Statistic (S) = -36.0 -89.0 -14.0 -81.0

Number of Rounds (n) = 16 16 16 16
Average = 1280.88 911.25 841.25 3337.50

Standard Deviation = 361.348 118.596 416.475 1922.802
Coefficient of Variation(CV)= 0.282 0.130 0.495 0.576

Error Check, Blank if No Errors Detected         

Trend DECREASING DECREASING DECREASING DECREASING
Confidence Level 90% 99.5% 70% 99.5%

Stability Test, If No Trend Exists at         
  70% Confidence Level NA NA NA NA

Entry By = KMM Date = 24-Mar-11

Data entered in yellow cells



MANN-KENDALL DATA EVALUATION

Coakley Landfill NHDES Site # 198712001 Compound = Manganese
EPA ID # NHD064424153

Well ID = BP-4 MW-5D MW-6 MW-8
Number of tied groups Count Ties Count Ties Count Ties Count Ties

#tied 2 times 2 3 4 1
#tied 3 times 2 0 0 0
#tied 4 times 1 0 0 0
#tied 5 times 0 0 0 0
#tied 6 times 0 0 0 0
#tied 7 times 0 0 0 0
#tied 8 times 0 0 0 0
#tied 9 times 0 0 0 0

#tied 10 times 0 0 0 0
Count Error?

n = 16 16 16 16
V(S) = 475.33 490.33 489.33 492.33

S = -36 -89 -14 -81
Z = -1.605 -3.974 -0.588 -3.605

n  = Number of Samples
V(S) = variance of S = 1/18 [n(n-1)(2n+5) - ∑p=1→g  wp(wp-1)(2wp+5)]

where g = number of tied groups and wp represents the number of data points in the pth group

S = Mann-Kendall Statistic, number of increases versus number of decreases in data comparrision

Z = (S-1)/[V(S)]1/2 if S>0, Z=0 if S=0, Z= (S+1)/[V(S)]1/2 if S<0
Z is comparred to table of critical values to determine confidence in trend
Trend confidences defined at 99.5%, 99%, 97.5%, 95%, 90%, 85%, 80%, 75%, 70%, and no trend



Mann Kendall Statistic Calculations

BP-4 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

1,200 1,200 1,500 1,400 1,400 1,700 1,500 1,300 1,400 1,300 1,700 1,300 1,200 1,100 94 1,200 Sum Rows
0 1 1 1 1 1 1 1 1 1 1 0 -1 -1 0 8

1 1 1 1 1 1 1 1 1 1 0 -1 -1 0 8
-1 -1 1 0 -1 -1 -1 1 -1 -1 -1 -1 -1 -8

0 1 1 -1 0 -1 1 -1 -1 -1 -1 -1 -4
1 1 -1 0 -1 1 -1 -1 -1 -1 -1 -4

-1 -1 -1 -1 0 -1 -1 -1 -1 -1 -9
-1 -1 -1 1 -1 -1 -1 -1 -1 -7

1 0 1 0 -1 -1 -1 -1 -2
-1 1 -1 -1 -1 -1 -1 -5

1 0 -1 -1 -1 -1 -3
-1 -1 -1 -1 -1 -5

-1 -1 -1 -1 -4
-1 -1 0 -2

-1 1 0
1 1

Mann Kendall Statistic (S) = -36

MW-5D Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

1,000 1,100 980 930 920 1,200 920 860 880 870 890 890 860 780 770 730 Sum Rows
1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -11

-1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -12
-1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -11

-1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10
1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -8

-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10
-1 -1 -1 -1 -1 -1 -1 -1 -1 -9

1 1 1 1 0 -1 -1 -1 1
-1 1 1 -1 -1 -1 -1 -3

1 1 -1 -1 -1 -1 -2
0 -1 -1 -1 -1 -4

-1 -1 -1 -1 -4
-1 -1 -1 -3

-1 -1 -2
-1 -1

Mann Kendall Statistic (S) = -89
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Mann Kendall Statistic Calculations

MW-6 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

1,100 740 600 980 80 600 1,200 1,200 1,100 700 970 540 740 520 490 1,900 Sum Rows
-1 -1 -1 -1 -1 1 1 0 -1 -1 -1 -1 -1 -1 1 -8

-1 1 -1 -1 1 1 1 -1 1 -1 0 -1 -1 1 -1
1 -1 0 1 1 1 1 1 -1 1 -1 -1 1 4

-1 -1 1 1 1 -1 -1 -1 -1 -1 -1 1 -4
1 1 1 1 1 1 1 1 1 1 1 11

1 1 1 1 1 -1 1 -1 -1 1 4
0 -1 -1 -1 -1 -1 -1 -1 1 -6

-1 -1 -1 -1 -1 -1 -1 1 -6
-1 -1 -1 -1 -1 -1 1 -5

1 -1 1 -1 -1 1 0
-1 -1 -1 -1 1 -3

1 -1 -1 1 0
-1 -1 1 -1

-1 1 0
1 1

Mann Kendall Statistic (S) = -14

MW-8 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

4,500 3,500 3,900 4,200 3,600 3,200 9,800 2,800 2,900 2,400 2,500 2,500 1,600 1,900 2,000 2,100 Sum Rows
-1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -13

1 1 1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -6
1 -1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -9

-1 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10

-1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -9

1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -8
-1 -1 -1 -1 -1 -1 -1 -1 -1 -9

1 -1 -1 -1 -1 -1 -1 -1 -6
-1 -1 -1 -1 -1 -1 -1 -7

1 1 -1 -1 -1 -1 -2
0 -1 -1 -1 -1 -4

-1 -1 -1 -1 -4
1 1 1 3

1 1 2
1 1

Mann Kendall Statistic (S) = -81
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MANN-KENDALL DATA EVALUATION

Site Name =Coakley Landfill NHDES Site # 198712001 Compound = Manganese
EPA ID # NHD064424153

Well ID = MW-11 AE-2B AE-3B FPC-6B
Concentration Concentration Concentration Concentration

Event Sampling Date (leave blank (leave blank (leave blank (leave blank
Number (most recent last) if no data) if no data) if no data) if no data)

1 8/18/99 840 4,100 1,400 1,100
2 11/10/99 930 5,300 2,200 830
3 4/19/00 880 5,100 2,000 670
4 8/18/00 1,000 6,300 1,900 760
5 11/18/00 950 6,400 2,100 690
6 4/1/01 780 5,100 2,000 620
7 8/1/01 710 4,400 1,400 830
8 8/1/02 600 4,400 1,400 750
9 8/1/03 600 3,700 1,500 600

10 8/1/04 590 3,000 1,100 5,900
11 8/1/05 530 3,100 1,100 6,200
12 8/1/06 450 2,400 1,000 2,100
13 11/15/07 410 2,100 570 3,100
14 8/12/08 440 1,700 480 3,000
15 8/19/09 390 1,700 1,400 340
16 8/18/10 340 1,300 950 400

.
Mann Kendall Statistic (S) = -101.0 -91.0 -76.0 -3.0

Number of Rounds (n) = 16 16 16 16
Average = 652.50 3756.25 1406.25 1743.13

Standard Deviation = 220.409 1642.749 528.342 1885.509
Coefficient of Variation(CV)= 0.338 0.437 0.376 1.082

Error Check, Blank if No Errors Detected         

Trend DECREASING DECREASING DECREASING No Trend
Confidence Level 99.5% 99.5% 99.5% No Trend

Stability Test, If No Trend Exists at       CV > 1
  70% Confidence Level NA NA NA NON-STABLE

Entry By = KMM Date = 24-Mar-11

Data entered in yellow cells



MANN-KENDALL DATA EVALUATION

Coakley Landfill NHDES Site # 198712001 Compound = Manganese
EPA ID # NHD064424153

Well ID = MW-11 AE-2B AE-3B FPC-6B
Number of tied groups Count Ties Count Ties Count Ties Count Ties

#tied 2 times 1 3 2 1
#tied 3 times 0 0 0 0
#tied 4 times 0 0 1 0
#tied 5 times 0 0 0 0
#tied 6 times 0 0 0 0
#tied 7 times 0 0 0 0
#tied 8 times 0 0 0 0
#tied 9 times 0 0 0 0

#tied 10 times 0 0 0 0
Count Error?

n = 16 16 16 16
V(S) = 492.33 490.33 482.67 492.33

S = -101 -91 -76 -3
Z = -4.507 -4.064 -3.414 -0.090

n  = Number of Samples
V(S) = variance of S = 1/18 [n(n-1)(2n+5) - ∑p=1→g  wp(wp-1)(2wp+5)]

where g = number of tied groups and wp represents the number of data points in the pth group

S = Mann-Kendall Statistic, number of increases versus number of decreases in data comparrision

Z = (S-1)/[V(S)]1/2 if S>0, Z=0 if S=0, Z= (S+1)/[V(S)]1/2 if S<0
Z is comparred to table of critical values to determine confidence in trend
Trend confidences defined at 99.5%, 99%, 97.5%, 95%, 90%, 85%, 80%, 75%, 70%, and no trend



Mann Kendall Statistic Calculations

MW-11 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

840 930 880 1,000 950 780 710 600 600 590 530 450 410 440 390 340 Sum Rows
1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -7

-1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10
1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -9

-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -12
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -11

-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10
-1 -1 -1 -1 -1 -1 -1 -1 -1 -9

0 -1 -1 -1 -1 -1 -1 -1 -7
-1 -1 -1 -1 -1 -1 -1 -7

-1 -1 -1 -1 -1 -1 -6
-1 -1 -1 -1 -1 -5

-1 -1 -1 -1 -4
1 -1 -1 -1

-1 -1 -2
-1 -1

Mann Kendall Statistic (S) = -101

AE-2B Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

4,100 5,300 5,100 6,300 6,400 5,100 4,400 4,400 3,700 3,000 3,100 2,400 2,100 1,700 1,700 1,300 Sum Rows
1 1 1 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1

-1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10
1 1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -8

1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -11

-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10
0 -1 -1 -1 -1 -1 -1 -1 -1 -8

-1 -1 -1 -1 -1 -1 -1 -1 -8
-1 -1 -1 -1 -1 -1 -1 -7

1 -1 -1 -1 -1 -1 -4
-1 -1 -1 -1 -1 -5

-1 -1 -1 -1 -4
-1 -1 -1 -3

0 -1 -1
-1 -1

Mann Kendall Statistic (S) = -91
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Mann Kendall Statistic Calculations

AE-3B Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

1,400 2,200 2,000 1,900 2,100 2,000 1,400 1,400 1,500 1,100 1,100 1,000 570 480 1,400 950 Sum Rows
1 1 1 1 1 0 0 1 -1 -1 -1 -1 -1 0 -1 0

-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -14
-1 1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10

1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -8
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -11

-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -10
0 1 -1 -1 -1 -1 -1 0 -1 -5

1 -1 -1 -1 -1 -1 0 -1 -5
-1 -1 -1 -1 -1 -1 -1 -7

0 -1 -1 -1 1 -1 -3
-1 -1 -1 1 -1 -3

-1 -1 1 -1 -2
-1 1 1 1

1 1 2
-1 -1

Mann Kendall Statistic (S) = -76

FPC-6B Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

1,100 830 670 760 690 620 830 750 600 5,900 6,200 2,100 3,100 3,000 340 400 Sum Rows
-1 -1 -1 -1 -1 -1 -1 -1 1 1 1 1 1 -1 -1 -5

-1 -1 -1 -1 0 -1 -1 1 1 1 1 1 -1 -1 -3
1 1 -1 1 1 -1 1 1 1 1 1 -1 -1 5

-1 -1 1 -1 -1 1 1 1 1 1 -1 -1 0

-1 1 1 -1 1 1 1 1 1 -1 -1 3

1 1 -1 1 1 1 1 1 -1 -1 4
-1 -1 1 1 1 1 1 -1 -1 1

-1 1 1 1 1 1 -1 -1 2
1 1 1 1 1 -1 -1 3

1 -1 -1 -1 -1 -1 -4
-1 -1 -1 -1 -1 -5

1 1 -1 -1 0
-1 -1 -1 -3

-1 -1 -2
1 1

Mann Kendall Statistic (S) = -3
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MANN-KENDALL DATA EVALUATION

Site Name =Coakley Landfill NHDES Site # 198712001 Compound = Manganese
EPA ID # NHD064424153

Well ID = FPC-11B
Concentration Concentration Concentration Concentration

Event Sampling Date (leave blank (leave blank (leave blank (leave blank
Number (most recent last) if no data) if no data) if no data) if no data)

1 8/18/99
2 11/10/99
3 4/19/00
4 8/18/00
5 11/18/00
6 4/1/01
7 8/1/01
8 8/1/02
9 8/1/03 3,000

10 8/1/04 2,200
11 8/1/05 2,500
12 8/1/06 880
13 11/15/07 1,300
14 8/12/08 1,400
15 8/19/09 710
16 8/18/10 520

.
Mann Kendall Statistic (S) = -20.0 0.0 0.0 0.0

Number of Rounds (n) = 8 0 0 0
Average = 1563.75 #DIV/0! #DIV/0! #DIV/0!

Standard Deviation = 904.464 #DIV/0! #DIV/0! #DIV/0!
Coefficient of Variation(CV)= 0.578 #DIV/0! #DIV/0! #DIV/0!

Error Check, Blank if No Errors Detected   n<4 n<4 n<4

Trend DECREASING n<4 n<4 n<4
Confidence Level 99% n<4 n<4 n<4

Stability Test, If No Trend Exists at   n<4 n<4 n<4
  70% Confidence Level NA n<4 n<4 n<4

Entry By = KMM Date = 24-Mar-11

Data entered in yellow cells



MANN-KENDALL DATA EVALUATION

Coakley Landfill NHDES Site # 198712001 Compound = Manganese
EPA ID # NHD064424153

Well ID = FPC-11B 0 0 0
Number of tied groups No Ties No Ties No Ties No Ties

#tied 2 times 0 0 0 0
#tied 3 times 0 0 0 0
#tied 4 times 0 0 0 0
#tied 5 times 0 0 0 0
#tied 6 times 0 0 0 0
#tied 7 times 0 0 0 0
#tied 8 times 0 0 0 0
#tied 9 times 0 0 0 0

#tied 10 times 0 0 0 0
Count Error?

n = 8 0 0 0
V(S) = 65.33 0.00 0.00 0.00

S = -20 0 0 0
Z = -2.351 0.000 0.000 0.000

n  = Number of Samples
V(S) = variance of S = 1/18 [n(n-1)(2n+5) - ∑p=1→g  wp(wp-1)(2wp+5)]

where g = number of tied groups and wp represents the number of data points in the pth group

S = Mann-Kendall Statistic, number of increases versus number of decreases in data comparrision

Z = (S-1)/[V(S)]1/2 if S>0, Z=0 if S=0, Z= (S+1)/[V(S)]1/2 if S<0
Z is comparred to table of critical values to determine confidence in trend
Trend confidences defined at 99.5%, 99%, 97.5%, 95%, 90%, 85%, 80%, 75%, 70%, and no trend



Mann Kendall Statistic Calculations

FPC-11B Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

3,000 2,200 2,500 880 1,300 1,400 710 520 Sum Rows
0
0
0
0
0
0
0
0

-1 -1 -1 -1 -1 -1 -1 -7
1 -1 -1 -1 -1 -1 -4

-1 -1 -1 -1 -1 -5
1 1 -1 -1 0

1 -1 -1 -1
-1 -1 -2

-1 -1
Mann Kendall Statistic (S) = -20

0 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Manganese
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

Sum Rows
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Mann Kendall Statistic (S) = 0
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MANN-KENDALL DATA EVALUATION

Site Name =Coakley Landfill NHDES Site # 198712001 Compound = Benzene
EPA ID # NHD064424153

Well ID = MW-5S
Concentration Concentration Concentration Concentration

Event Sampling Date (leave blank (leave blank (leave blank (leave blank
Number (most recent last) if no data) if no data) if no data) if no data)

1 8/18/99 6
2 11/10/99 7
3 4/19/00 8
4 8/18/00 8
5 11/18/00 8
6 4/1/01 7
7 8/1/01 6
8 8/1/02 6
9 8/1/03 2

10 8/1/04
11 8/1/05
12 8/1/06 0.5
13 11/15/07 5
14 8/12/08 4
15 8/19/09 3
16 8/18/10 4

.
Mann Kendall Statistic (S) = -49.0 0.0 0.0 0.0

Number of Rounds (n) = 14 0 0 0
Average = 5.32 #DIV/0! #DIV/0! #DIV/0!

Standard Deviation = 2.350 #DIV/0! #DIV/0! #DIV/0!
Coefficient of Variation(CV)= 0.442 #DIV/0! #DIV/0! #DIV/0!

Error Check, Blank if No Errors Detected   n<4 n<4 n<4

Trend DECREASING n<4 n<4 n<4
Confidence Level 99.5% n<4 n<4 n<4

Stability Test, If No Trend Exists at   n<4 n<4 n<4
  70% Confidence Level NA n<4 n<4 n<4

Entry By = KMM Date = 24-Mar-11

Data entered in yellow cells



MANN-KENDALL DATA EVALUATION

Coakley Landfill NHDES Site # 198712001 Compound = Benzene
EPA ID # NHD064424153

Well ID = MW-5S 0 0 0
Number of tied groups Count Ties No Ties No Ties No Ties

#tied 2 times 2 0 0 0
#tied 3 times 2 0 0 0
#tied 4 times 0 0 0 0
#tied 5 times 0 0 0 0
#tied 6 times 0 0 0 0
#tied 7 times 0 0 0 0
#tied 8 times 0 0 0 0
#tied 9 times 0 0 0 0

#tied 10 times 0 0 0 0
Count Error?

n = 14 0 0 0
V(S) = 324.33 0.00 0.00 0.00

S = -49 0 0 0
Z = -2.665 0.000 0.000 0.000

n  = Number of Samples
V(S) = variance of S = 1/18 [n(n-1)(2n+5) - ∑p=1→g  wp(wp-1)(2wp+5)]

where g = number of tied groups and wp represents the number of data points in the pth group

S = Mann-Kendall Statistic, number of increases versus number of decreases in data comparrision

Z = (S-1)/[V(S)]1/2 if S>0, Z=0 if S=0, Z= (S+1)/[V(S)]1/2 if S<0
Z is comparred to table of critical values to determine confidence in trend
Trend confidences defined at 99.5%, 99%, 97.5%, 95%, 90%, 85%, 80%, 75%, 70%, and no trend



Mann Kendall Statistic Calculations

MW-5S Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Benzene
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

6 7 8 8 8 7 6 6 2 1 5 4 3 4 Sum Rows
1 1 1 1 1 0 0 -1 -1 -1 -1 -1 -1 -1

1 1 1 0 -1 -1 -1 -1 -1 -1 -1 -1 -5
0 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -9

0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -9
-1 -1 -1 -1 -1 -1 -1 -1 -1 -9

-1 -1 -1 -1 -1 -1 -1 -1 -8
0 -1 -1 -1 -1 -1 -1 -6

-1 -1 -1 -1 -1 -1 -6
-1 1 1 1 1 3

0
0

1 1 1 1 4
-1 -1 -1 -3

-1 0 -1
1 1

Mann Kendall Statistic (S) = -49

0 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Benzene
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

Sum Rows
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Mann Kendall Statistic (S) = 0
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MANN-KENDALL DATA EVALUATION

Site Name =Coakley Landfill NHDES Site # 198712001 Compound = Benzene
EPA ID # NHD064424153

Well ID = MW-5D MW-8 MW-11 GZ-105
Concentration Concentration Concentration Concentration

Event Sampling Date (leave blank (leave blank (leave blank (leave blank
Number (most recent last) if no data) if no data) if no data) if no data)

1 8/18/99 3 4 13 11
2 11/10/99 5 9 17 11
3 4/19/00 5 4 22
4 8/18/00 5 4 18
5 11/18/00 6 8 19 10
6 4/1/01 1 5 22 10
7 8/1/01 3 5 26 10
8 8/1/02 2 3 22 11
9 8/1/03 0.5 4 14 9

10 8/1/04 7 7
11 8/1/05 8 7
12 8/1/06 2 5 5 6
13 11/15/07 3 3 8 6
14 8/12/08 2 4 5 6
15 8/19/09 2 4 4 6
16 8/18/10 2 6 3 7

.
Mann Kendall Statistic (S) = -33.0 -10.0 -63.0 -62.0

Number of Rounds (n) = 14 14 16 14
Average = 2.96 4.86 13.31 8.36

Standard Deviation = 1.669 1.748 7.674 2.098
Coefficient of Variation(CV)= 0.563 0.360 0.576 0.251

Error Check, Blank if No Errors Detected         

Trend DECREASING DECREASING DECREASING DECREASING
Confidence Level 95% 70% 99.5% 99.5%

Stability Test, If No Trend Exists at         
  70% Confidence Level NA NA NA NA

Entry By = KMM Date = 24-Mar-11

Data entered in yellow cells



MANN-KENDALL DATA EVALUATION

Coakley Landfill NHDES Site # 198712001 Compound = Benzene
EPA ID # NHD064424153

Well ID = MW-5D MW-8 MW-11 GZ-105
Number of tied groups Count Ties Count Ties Count Ties Count Ties

#tied 2 times 0 1 2 0
#tied 3 times 2 1 1 3
#tied 4 times 0 0 0 1
#tied 5 times 1 0 0 0
#tied 6 times 0 1 0 0
#tied 7 times 0 1 0 0
#tied 8 times 0 0 0 0
#tied 9 times 0 0 0 0

#tied 10 times 0 0 0 0
Count Error?

n = 14 14 16 14
V(S) = 309.67 289.67 487.67 314.00

S = -33 -10 -63 -62
Z = -1.818 -0.529 -2.808 -3.442

n  = Number of Samples
V(S) = variance of S = 1/18 [n(n-1)(2n+5) - ∑p=1→g  wp(wp-1)(2wp+5)]

where g = number of tied groups and wp represents the number of data points in the pth group

S = Mann-Kendall Statistic, number of increases versus number of decreases in data comparrision

Z = (S-1)/[V(S)]1/2 if S>0, Z=0 if S=0, Z= (S+1)/[V(S)]1/2 if S<0
Z is comparred to table of critical values to determine confidence in trend
Trend confidences defined at 99.5%, 99%, 97.5%, 95%, 90%, 85%, 80%, 75%, 70%, and no trend



Mann Kendall Statistic Calculations

MW-5D Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Benzene
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

3 5 5 5 6 1 3 2 1 2 3 2 2 2 Sum Rows
1 1 1 1 -1 0 -1 -1 -1 0 -1 -1 -1 -3

0 0 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -8
0 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -8

1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -8
-1 -1 -1 -1 -1 -1 -1 -1 -1 -9

1 1 -1 1 1 1 1 1 6
-1 -1 -1 0 -1 -1 -1 -6

-1 0 1 0 0 0 0
1 1 1 1 1 5

0
0

1 0 0 0 1
-1 -1 -1 -3

0 0 0
0 0

Mann Kendall Statistic (S) = -33

MW-8 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Benzene
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

4 9 4 4 8 5 5 3 4 5 3 4 4 6 Sum Rows
1 0 0 1 1 1 -1 0 1 -1 0 0 1 4

-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -12
0 1 1 1 -1 0 1 -1 0 0 1 3

1 1 1 -1 0 1 -1 0 0 1 3
-1 -1 -1 -1 -1 -1 -1 -1 -1 -9

0 -1 -1 0 -1 -1 -1 1 -4
-1 -1 0 -1 -1 -1 1 -4

1 1 0 1 1 1 5
1 -1 0 0 1 1

0
0

-1 -1 -1 1 -2
1 1 1 3

0 1 1
1 1

Mann Kendall Statistic (S) = -10
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Mann Kendall Statistic Calculations

MW-11 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Benzene
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

13 17 22 18 19 22 26 22 14 7 8 5 8 5 4 3 Sum Rows
1 1 1 1 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 1

1 1 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -2
-1 -1 0 1 0 -1 -1 -1 -1 -1 -1 -1 -1 -9

1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -4
1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 -5

1 0 -1 -1 -1 -1 -1 -1 -1 -1 -7
-1 -1 -1 -1 -1 -1 -1 -1 -1 -9

-1 -1 -1 -1 -1 -1 -1 -1 -8
-1 -1 -1 -1 -1 -1 -1 -7

1 -1 1 -1 -1 -1 -2
-1 0 -1 -1 -1 -4

1 0 -1 -1 -1
-1 -1 -1 -3

-1 -1 -2
-1 -1

Mann Kendall Statistic (S) = -63

GZ-105 Site = Coakley Landfill NHDES#: 198712001 EPA ID #: NHD064424153 Compound = Benzene
Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8 Event 9 Event 10 Event 11 Event 12 Event 13 Event 14 Event 15 Event 16

11 11 10 10 10 11 9 7 7 6 6 6 6 7 Sum Rows
0 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -11

-1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -11
0

0
0 0 1 -1 -1 -1 -1 -1 -1 -1 -1 -7

0 1 -1 -1 -1 -1 -1 -1 -1 -1 -7
1 -1 -1 -1 -1 -1 -1 -1 -1 -7

-1 -1 -1 -1 -1 -1 -1 -1 -8
-1 -1 -1 -1 -1 -1 -1 -7

0 -1 -1 -1 -1 0 -4
-1 -1 -1 -1 0 -4

0 0 0 1 1
0 0 1 1

0 1 1
1 1

Mann Kendall Statistic (S) = -62
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SITE: Coakley Landfill (P0081) 
  

CLIENT: Provan & Lorber  

Contoocook, New Hampshire 
  

LABORATORY: Eastern Analytical, Inc. (Concord, New Hampshire) 

Work Order: 91943 
  

EVENT: Groundwater Sampling – August 2010 (Part 1 of 3) 
  

SAMPLES(1): 9 groundwater samples, 1 field duplicate, 2 trip blanks 
  

TESTS/METHODS(1): Volatile Organics (VOCs) – 72 target analytes 8260B 

 1,4 Dioxane 8260B SIM 

 EDB & DBCP 8011/504 

 Total Metals – 23 analytes 200.8 

 Dissolved Metals – Fe and Mn 200.8 

 Ammonia-N 4500NH3D 

 COD H8000 
  

(1)  See Table 1 for a complete listing of samples and the tests performed on each. 

 

QAA completed a Tier I validation of the above chemical analysis data in accordance with the USEPA’s Region I Data 

Validation Functional Guidelines (Revised December 1996).  

 

The validation was performed using a ‘Level C’ data package submitted by the laboratory in portable document format (pdf) and 

Complete SDG File (CSF) Inventory Sheets, which are included as Attachment A. 

 

The validator checked the data package for completeness, assessed the results of Performance Evaluation (PE) samples 

analyzed with the field samples, and confirmed that all sample tests were performed within the method holding times. The 

results of the validation are summarized as follows: 

 

Data Completeness: All sample results, QC results, and raw data including all information necessary to perform a Tier III 

validation as applicable for the analytical methodology is included in the laboratory data package 

except as follows: 

• For the GC/MS tests (VOCs and 1,4-Dioxane), the raw mass spectra are not included in the 

package. The laboratory does not provide spectra for detects for GC/MS since the 

quantitation report provides the retention time, the target analyte identification, and the Q 

value, which gives a good indication of how the sample mass spectrum matches the 

reference spectrum; and thus, no further action was taken.  

Additionally, the validator checked the sample information on the custody record (i.e., the sample ID, 

date received, date sampled, and sample matrix) against that reported by the laboratory and found 

no discrepancies. 
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PE Sample Results: A laboratory control sample (LCS), which is a clean sample matrix spiked with the analytes of 

interest, was analyzed with every analytical batch (maximum 20 samples of the same matrix). 

Additionally, a laboratory control sample duplicate (LCSD) was analyzed with every analytical batch 

for all tests except metals. Results are shown in Table 2. 

Holding Time Check: All tests were performed within the holding times specified in the analytical methods. 

 

 

QAA Validator: Taryn G. Scholz  3/23/11 
 (Name)  (Date)

 

 

Attachments:  A  Complete SDG File (CSF) Inventory Sheets 
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TABLE 1 

COAKLEY LANDFILL 

GROUNDWATER SAMPLING - AUGUST 2010 

(PART 1 OF 3) 

 

SAMPLES COLLECTED 

 

Lab ID Sample ID Matrix 
Tests Performed 

VOCs 
1,4-

Dioxane 
EDB & 
DBCP 

23 Total 
Metals 

Dissolved 
Fe/Mn 

Ammonia-
N 

COD 

91943.01 GW-AE-1A-0810 Water    x x   

91943.02 GW-AE-1B-0810 Water    x x   

91943.03 GW-FPC-9A-0810 Water    x x   

91943.04 GW-FPC-11A-0810 Water    x x   

91943.05 GW-FPC-11B-0810 Water    x x   

91943.06 GW-GZ-123-0810 Water x   x x   

91943.07 GW-MW-8-0810 Water x x x x    

91943.08 GW-FPC-2A-0810 Water x   x x   

91943.09 LC-L-0810 Water x x x x  x x 

91943.1 LC-L-1-DUP-0810 Water      x x 

91943.11 Trip Blank 8260 Water x       

91943.12 Trip Blank 14DIOX Water  x      
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TABLE 2 

COAKLEY LANDFILL 

GROUNDWATER SAMPLING - AUGUST 2010 

(PART 1 OF 3) 

 

PE SAMPLE RESULTS 

 

Test 
Lab 

Limits 

Analysis 

Date 

PE Sample 

Type 
QC Outcome 

VOCs 70-130% 8/19/10 LCS/LCSD Recoveries within limits for all target analytes except: 

Dichlorodifluoromethane 134% (LCS) and 132% (LCSD) 

IsoPropylbenzene 131% (LCSD) 

Detects for these analytes reported from sample reruns on 

8/26/10 or 8/27/10 

8/26/10 LCS/LCSD Recoveries within limits for applicable analyte (IsoPropylbenzene) 

8/27/10 LCS/LCSD Recoveries within limits for applicable analyte (IsoPropylbenzene) 

1,4-Dioxane 70-130% 8/23/10 LCS/LCSD Recoveries within limits for the target analyte 

EDB & DBCP 70-130% 8/19/10 LCS/LCSD Recoveries within limits for all target analytes 

Total and 

Dissolved Metals 

85-115% 8/19/10 LCS Recoveries within limits for all target analytes 

Ammonia-N 90-110% 8/26/10 LCS/LCSD Recoveries within limits for the target analyte 

COD 85-115% 8/20/10 LCS/LCSD Recoveries within limits for the target analyte 
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ATTACHMENT A 

COMPLETE SDG FILE (CSF) INVENTORY SHEETS 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 91943 (QAA No. PL01) 
SDG NOs. TO FOLLOW: 92049 (PL02), 92079 (PL03), 94623 (PL04), 96745 (PL05) 

 

Region 1 Tier 1 CSF Page 1 of 6 QAA, LLC 

  All documents delivered in the Complete SDG File (CSF) must be original documents where possible. 
 

ITEM PAGE NUMBER(S) 

1. Signed Cover Sheet with NELAC Accreditation cover 

2. SDG Case Narrative * 

3. Sample ID Summary 1 

4. Shipping/Receiving Documents 

   Airbills                                         (No. of shipments:       ) hand delivered 

   Chain-of-custody records 21-22 

   Sample tags NA 

   Sample log-in sheet (Lab, DC-1) 1 

   Miscellaneous shipping/receiving records 

   Describe:    

         

NA 

5. Internal Lab Sample Transfer Records and Tracking Sheets 

   Describe:            

 

NA 

6. Other Records 

   Percent solids determination log NA 

   Telephone communication log NA 

   Describe:            

 

NA 

7. Comments 

* Included at the end of each QC report (i.e., blank, spike QC Summary) for each test 

 
 
 

 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  3/14/11 

 (Name and Company)  (Date) 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 91943 (QAA No. PL01) 
SDG NOs. TO FOLLOW: 92049 (PL02), 92079 (PL03), 94623 (PL04), 96745 (PL05) 

 

Region 1 Tier 1 CSF Page 2 of 6 QAA, LLC 

 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

   Parameter: VOCs 

   Method: 8260B 

 PAGE NUMBER(S) 

Date/Batch: 8/19/10 8/26/10 8/27/10  

Samples: 6-9,11 7 isoPB 

only 

9 isoPB 

only 

 

1. QC Summary 

   Deuterated Monitoring Compound (Form II) 77 96 116  

   Matrix Spike/Matrix Spike Dup(Form III) (Parent Sample:  ) NA NA NA  

   Lab Control Sample/Lab Control Sample Dup (Form IIIA) 4-5 6-7 8-9  

   Method Blank (Form IV) 4-5 6-7 8-9  

   GC/MS Instrument Performance Tune (Form V) 78 98 118  

   Internal Standard Area and RT Form VIII) 77 96 116  

2. Sample Data 

   TCL Results (Form I)                   (no. analytes: 72 ) 2-3 2-3 2-3  

   Tentatively Identified Compounds (Form I TIC) NA NA NA  

   Raw Data for each sample: 

    Quantitation reports 

    Reconstructed total ion chromatograms (RIC) 

    Raw spectra/background-subtracted spectra of detects 

    Mass spectra of TICs with three best library matches 

139-142* 

145-150* 

153-154* 

143-144* 151-152*  

3. Standards Data 

   Initial Calibration Summary (Form VI)        (7/23/10 ms4) 24-37 24-37 24-37  

   Quantitation reports and RIC for all standards 38-74 38-74 38-74  

   Continuing Calibration Summary (Form VII) 79-82 99-102 119-122  

   Quantitation reports and RIC for all standards 83-87 103-107 123-127  

4. Raw QC Data 

   Tune 78 98 118  

   Method Blank 94-95 108-109 128-129  

   Lab Control Sample/Lab Control Sample Dup 88-93 110-115 130-135  

   Matrix Spike/Matrix Spike Dup NA NA NA  

5. Miscellaneous Data 

   Original prep/analysis forms or copies of logbook pgs 76 97 117  

   Internal sample/extract transfer custody records not incl not incl not incl  

   Screening records NA NA NA  

   Other instrument output, including strip charts from 

   screening activities 

   Describe:                       

NA NA NA  

6. Comments 

LCS/LCSD (lab limits) – NC for TBA, 135TCB; %R > WL for DCDFM (134/132) and isoPB (129P/131) for 

8/19/10 (samples with detects rerun)  

Non-conformance report included on pg. 137 

*Raw spectra not included, quantitation reports include Q values 

 
 
 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  3/14/11 

 (Name and Company)  (Date) 
 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 91943 (QAA No. PL01) 
SDG NOs. TO FOLLOW: 92049 (PL02), 92079 (PL03), 94623 (PL04), 96745 (PL05) 

 

Region 1 Tier 1 CSF Page 3 of 6 QAA, LLC 

 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

   Parameter: 1,4-Dioxane 

   Method: 8260B SIM 

 PAGE NUMBER(S) 

Date/Batch: 8/23/10    

Samples: 7(20x), 

9,12 

   

1. QC Summary 

   Deuterated Monitoring Compound (Form II) 174    

   Matrix Spike/Matrix Spike Dup(Form III) (Parent Sample:  ) NA    

   Lab Control Sample/Lab Control Sample Dup (Form IIIA) 11    

   Method Blank (Form IV) 11    

   GC/MS Instrument Performance Tune (Form V) 175    

   Internal Standard Area and RT Form VIII) 174    

2. Sample Data 

   TCL Results (Form I)                   (no. analytes: 1 ) 10    

   Tentatively Identified Compounds (Form I TIC) NA    

   Raw Data for each sample: 

    Quantitation reports 

    Reconstructed total ion chromatograms (RIC) 

    Raw spectra/background-subtracted spectra of detects 

    Mass spectra of TICs with three best library matches 

185-196* 

 

   

3. Standards Data 

   Initial Calibration Summary (Form VI)        (5/25/10 ms2) 156-158    

   Quantitation reports and RIC for all standards 159-170    

   Continuing Calibration Summary (Form VII) 176    

   Quantitation reports and RIC for all standards 177-178    

4. Raw QC Data 

   Tune 175    

   Method Blank 179-180    

   Lab Control Sample/Lab Control Sample Dup 181-184    

   Matrix Spike/Matrix Spike Dup NA    

5. Miscellaneous Data 

   Original prep/analysis forms or copies of logbook pgs 172    

   Internal sample/extract transfer custody records not incl    

   Screening records NA    

   Other instrument output, including strip charts from 

   screening activities 

   Describe:                       

NA    

6. Comments 

LCS/LCSD (lab limits) – P/P 

Non-conformance report included on pg. 173 

Initial calibration section divider on pg. 155 indicates method 524.2 but actually 8260B SIM 

*Raw spectra not included, quantitation reports include Q values 

 
 
 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  3/14/11 

 (Name and Company)  (Date) 
 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 91943 (QAA No. PL01) 
SDG NOs. TO FOLLOW: 92049 (PL02), 92079 (PL03), 94623 (PL04), 96745 (PL05) 

 

Region 1 Tier 1 CSF Page 4 of 6 QAA, LLC 

 

GAS CHROMATOGRAPHY (GC) 

   Parameter: EDB/DBCP 

   Method: 8011/504 (dual column) 

 PAGE NUMBER(S) 

Date/Batch: 8/19/10    

Samples: 7,9    

1. QC Summary 

   Deuterated Monitoring Compound (Form II) *    

   Matrix Spike/Matrix Spike Dup(Form III) (Parent Sample:  ) NA    

   Lab Control Sample/Lab Control Sample Dup (Form IIIA) 13    

   Method Blank (Form IV) 13    

2. Sample Data 

   TCL Results (Form I)                    (no. analytes: 2 ) 12    

   Raw Data for each sample: 

    Quantitation reports, chromatograms 

232-237 

 

   

3. Standards Data 

   Initial Calibration Summary (Form VI)        (8/19/10 ECD) 212-217    

   Quantitation reports and chromatograms for all standards 200-211    

   Continuing Calibration Summary (Form VII) 229    

   Quantitation reports and chromatograms for all standards 230-231    

4. Raw QC Data 

   Method Blank 226-228    

   Lab Control Sample/Lab Control Sample Dup 218-222    

   Matrix Spike/Matrix Spike Dup NA    

5. Miscellaneous Data 

   Original prep/analysis forms or copies of logbook pgs 198-199    

   Internal sample/extract transfer custody records not incl    

   Screening records NA    

   Other instrument output, including strip charts from 

   screening activities 

   Describe:                       

NA    

6. Comments 

LCS/LCSD (lab limits) – P/P 

*Surrogate summary for dual columns included with raw data for each sample 

 
 
 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  3/14/11 

 (Name and Company)  (Date) 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 91943 (QAA No. PL01) 
SDG NOs. TO FOLLOW: 92049 (PL02), 92079 (PL03), 94623 (PL04), 96745 (PL05) 
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INDUCTIVELY COUPLED PLASMA/ MASS SPECTROMETRY (ICP-MS) 

   Parameter: 23 Total, Fe/Mn Dissolved   

   Method: 200.8 

 PAGE NUMBER(S) 

Date/Batch: 8/19/10    

Samples: 1-9*    

1. Cover Sheet not reqd    

2. Sample Data Sheet (Form I) 16-18    

3. Initial/Continuing Calibration Verification (Form IIA) 246-249    

4. CRQL Standard (From IIB) not reqd    

5. Blanks (Form III) 19, 

243-245 

   

6. Interference Check Sample (Form IVB) 250    

7. Matrix Spike Sample (Form VA)           (Parent Sample: 9) 20 

with MSD 

   

8. Post-Digestion Spike Sample (Form VB) not reqd    

9. Duplicates (Form VI) 20  

as MSD 

   

10. Laboratory Control Sample (Form VII) 19    

11. Serial Dilutions (Form VIII) not reqd    

12. Method Detection Limits (Annually) (Form IX) not reqd    

13. Linear Ranges (Quarterly) (Form XI) not reqd    

14. Preparation Log (Form XII) not reqd    

15. Analysis Run Log (Form XIII) not reqd    

16. ICP-MS Tune (Form XIV) 257-258    

17. IPC-MS Internal Stds Relative Intensity (Form XV) 251-252    

18. ICP-MS Raw Data 260-346    

19. Preparation Logs Raw Data 259    

20. Original prep/analysis forms or copies of logbook pgs 254-256    

21. Comments 

LCS (lab limits) – P 

*Dissolved metals not requested for samples 7,9 
 
 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  3/14/11 

 (Name and Company)  (Date) 
 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 91943 (QAA No. PL01) 
SDG NOs. TO FOLLOW: 92049 (PL02), 92079 (PL03), 94623 (PL04), 96745 (PL05) 

 

Region 1 Tier 1 CSF Page 6 of 6 QAA, LLC 

 

WET CHEMISTRY 

 

 PAGE NUMBER(S) 

Parameter/Method: NH3-N 

4500 

COD 

H8000 

  

Date/Batch: 8/26/10 8/20/10   

Samples: 9,10 9,10   

1. Sample Data Sheet (Form I) 14 14   

2. Initial/Continuing Calibration Verification (Form II) 239 241   

3. Blanks (Form III) 15 15   

4. Matrix Spike Sample (Form V)       (Parent Sample: 9/ ext) 15 

w/MSD 

15 

w/MSD 

  

5. Duplicates (Form VI) 15 NA   

6. Laboratory Control Sample (Form VII) 15 

w/LCSD 

15 

w/LCSD 

  

7. Raw Data 239 241   

8. Original prep/analysis forms or copies of logbook pgs 239 240   

9. Comments 

LCS/LCSD (lab limits) – P/P 

 
 
 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  3/14/11 

 (Name and Company)  (Date) 
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SITE: Coakley Landfill (P0081) 
  

CLIENT: Provan & Lorber  

Contoocook, New Hampshire 
  

LABORATORY: Eastern Analytical, Inc. (Concord, New Hampshire) 

Work Order: 92049 
  

EVENT: Groundwater Sampling – August 2010 (Part 2 of 3) 
  

SAMPLES(1): 22 groundwater samples, 1 field duplicate, 1 tubing blank, 1 field blank, 2 trip blanks 
  

TESTS/METHODS(1): Volatile Organics (VOCs) – 72 target analytes 8260B 

 Volatile Organics (VOCs) – 72 target analytes 524.2 

 1,4 Dioxane 8260B SIM 

 EDB & DBCP 8011/504 

 Total Metals – 23 analytes 200.8 

 Dissolved Metals – Fe and Mn 200.8 
  

(1)  See Table 1 for a complete listing of samples and the tests performed on each. 

 

QAA completed a Tier I validation of the above chemical analysis data in accordance with the USEPA’s Region I Data 

Validation Functional Guidelines (Revised December 1996).  

 

The validation was performed using a ‘Level C’ data package submitted by the laboratory in portable document format (pdf) and 

Complete SDG File (CSF) Inventory Sheets, which are included as Attachment A. 

 

The validator checked the data package for completeness, assessed the results of Performance Evaluation (PE) samples 

analyzed with the field samples, and confirmed that all sample tests were performed within the method holding times. The 

results of the validation are summarized as follows: 

 

Data Completeness: All sample results, QC results, and raw data including all information necessary to perform a Tier III 

validation as applicable for the analytical methodology is included in the laboratory data package 

except as follows: 

• For the GC/MS tests (VOCs and 1,4-Dioxane), the raw mass spectra are not included in the 

package. The laboratory does not provide spectra for detects for GC/MS since the 

quantitation report provides the retention time, the target analyte identification, and the Q 

value, which gives a good indication of how the sample mass spectrum matches the 

reference spectrum; and thus, no further action was taken.  

Additionally, the validator checked the sample information on the custody record (i.e., the sample ID, 

date received, date sampled, and sample matrix) against that reported by the laboratory and found 

the following discrepancy: 

• For sample GW-FPC-8B-0810, the laboratory reported a date sampled of 8/17/10, whereas 

the custody record shows 8/19/10. 

• For sample DW-R-3-0810, the laboratory reported a date sampled of 8/19/10, whereas the 

custody record shows 8/17/10. 
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PE Sample Results: A laboratory control sample (LCS), which is a clean sample matrix spiked with the analytes of 

interest, was analyzed with every analytical batch (maximum 20 samples of the same matrix). 

Additionally, a laboratory control sample duplicate (LCSD) was analyzed with every analytical batch 

for all tests except metals. Results are shown in Table 2. 

Holding Time Check: All tests were performed within the holding times specified in the analytical methods. 

 

 

QAA Validator: Taryn G. Scholz  3/23/11 
 (Name)  (Date)

 

 

Attachments:  A  Complete SDG File (CSF) Inventory Sheets 
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TABLE 1 

COAKLEY LANDFILL 

GROUNDWATER SAMPLING - AUGUST 2010 

(PART 2 OF 3) 

 

SAMPLES COLLECTED 

 

Lab ID Sample ID Matrix 
Tests Performed 

VOCs 
8260B 

VOCs 
524.2 

1,4-
Dioxane 

EDB & 
DBCP 

23 Total 
Metals 

Dissolved 
Fe/Mn 

92049.01 GW-MW-4-0810 Water   x x x x 

92049.02 GW-MW-9-0810 Water   x x x x 

92049.03 GW-AE-2A-0810 Water x  x x x x 

92049.04 GW-AE-2B-0810 Water x  x x x x 

92049.05 GW-FPC-2B-0810 Water x    x x 

92049.06 GW-MW-10-0810 Water     x  

92049.07 GW-MW-11-0810 Water x  x x x  

92049.08 GW-OP-2-0810 Water   x x x x 

92049.09 GW-OP-5-0810 Water   x x x x 

92049.1 GW-AE-4A-0810 Water x    x x 

92049.11 GW-AE-4B-0810 Water x    x x 

92049.12 GW-FPC-4B-0810 Water x    x x 

92049.13 GW-FPC-5A-0810 Water     x  

92049.14 GW-FPC-5B-0810 Water     x  

92049.15 GW-FPC-8A-0810 Water x  x x x  

92049.16 GW-GZ-105-0810 Water x    x x 

92049.17 GW-MW-5S-0810 Water x  x x x x 

92049.18 GW-MW-5S-DUP-0810 Water x  x x x x 

92049.19 GW-FPC-6A-0810 Water x    x x 

92049.2 GW-FPC-6B-0810 Water x    x x 

92049.21 GW-FPC-8B-0810 Water x  x x x x 

92049.22 DW-R-3-0810 Water  x     

92049.23 DW-R-5-0810 Water  x     

92049.24 Tubing Water x  x x x x 

92049.25 GW-MW-5S-FB-0810 Water x  x x x x 

92049.26 Trip Blank 524 Water  x     

92049.27 Trip Blank 14 Diox Water   x    
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TABLE 2 

COAKLEY LANDFILL 

GROUNDWATER SAMPLING - AUGUST 2010 

(PART 2 OF 3) 

 

PE SAMPLE RESULTS 

 

Test 
Lab 

Limits 
Analysis Date 

PE Sample 

Type 
QC Outcome 

VOCs 8260B 70-130% 8/25/10 LCS/LCSD Recoveries within limits for all target analytes 

8/27/10 LCS/LCSD Recoveries within limits for all target analytes 

VOCs 524.2 70-130% 8/25/10 LCS/LCSD Recoveries within limits for all target analytes except: 

Dichlorodifluoromethane 142% (LCS) and 145% (LCSD) 

Bromomethane 54% (LCS) and 68% (LCSD) 

tert-Butyl alcohol (TBA) 66% (LCSD) 

Ethyl-t-butyl ether (ETBE) 68% (LCS) and 69% (LCSD) 

tert-Amy methyl ether (TAME) 65% (LCS) and 66% (LCSD) 

2,2-Dichloropropane 56% (LCS) and 57% (LCSD) 

1,4-Dioxane 70-130% 8/24/10 LCS/LCSD Recoveries within limits for the target analyte 

8/25/10 LCS/LCSD Recoveries within limits for the target analyte 

8/27/10 LCS/LCSD Recoveries within limits for the target analyte 

EDB & DBCP 70-130% 8/20/10 LCS/LCSD Recoveries within limits for all target analytes 

23 Total Metals 85-115% 8/24/10 (Batch A) LCS Recoveries within limits for all target analytes 

8/24/10 (Batch B) LCS Recoveries within limits for all target analytes 

Dissolved Fe/Mn 85-115% 8/24/10 LCS Recoveries within limits for all target analytes 

 
 



Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 
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ATTACHMENT A 

COMPLETE SDG FILE (CSF) INVENTORY SHEETS 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 92049 (QAA No. PL02) 
SDG NOs. TO FOLLOW: 92079 (PL03), 94623 (PL04), 96745 (PL05) 

 

Region 1 Tier 1 CSF Page 1 of 6 QAA, LLC 

  All documents delivered in the Complete SDG File (CSF) must be original documents where possible. 
 

ITEM PAGE NUMBER(S) 

1. Signed Cover Sheet with NELAC Accreditation cover 

2. SDG Case Narrative * 

3. Sample ID Summary 1-2** 

4. Shipping/Receiving Documents 

   Airbills                                         (No. of shipments:       ) hand delivered 

   Chain-of-custody records 42-44 

   Sample tags NA 

   Sample log-in sheet (Lab, DC-1) 1-2 

   Miscellaneous shipping/receiving records 

   Describe:    

         

NA 

5. Internal Lab Sample Transfer Records and Tracking Sheets 

   Describe:            

 

NA 

6. Other Records 

   Percent solids determination log NA 

   Telephone communication log NA 

   Describe:            

 

NA 

7. Comments 

* Included at the end of each QC report (i.e., blank, spike QC Summary) for each test 

** Sample dates switched for GW-FPC-8B-0810 (8/19/10 per COC) and DW-R-3-0810 (8/17/10 per COC) 

 
 
 

 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  3/14/11 

 (Name and Company)  (Date) 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 92049 (QAA No. PL02) 
SDG NOs. TO FOLLOW: 92079 (PL03), 94623 (PL04), 96745 (PL05) 

 

Region 1 Tier 1 CSF Page 2 of 6 QAA, LLC 

 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

   Parameter: VOCs 

   Method: 8260B 

 PAGE NUMBER(S) 

Date/Batch: 8/23/10 8/25/10 8/27/10  

Samples: 7 

mpX,IPB 

only 

3-5,7, 

10-12, 

15,21, 

24,25 

16-20  

1. QC Summary 

   Deuterated Monitoring Compound (Form II) 98 118 138  

   Matrix Spike/Matrix Spike Dup(Form III)(Parent Sample: 17) NA NA 13-14  

   Lab Control Sample/Lab Control Sample Dup (Form IIIA) NA 9-10 11-12  

   Method Blank (Form IV) NA 9-10 11-12  

   GC/MS Instrument Performance Tune (Form V) 99 119 139  

   Internal Standard Area and RT Form VIII) 98 118 138  

2. Sample Data 

   TCL Results (Form I)                    (no. analytes: 72) 3-4 3-8 5-6  

   Tentatively Identified Compounds (Form I TIC) NA NA NA  

   Raw Data for each sample: 

    Quantitation reports 

    Reconstructed total ion chromatograms (RIC) 

    Raw spectra/background-subtracted spectra of detects 

    Mass spectra of TICs with three best library matches 

174-175* 160-173* 

176-203* 

206-211* 

218-231* 

 

3. Standards Data 

   Initial Calibration Summary (Form VI)        (7/23/10 ms4) 45-58 45-58 45-58  

   Quantitation reports and RIC for all standards 59-95 59-95 59-95  

   Continuing Calibration Summary (Form VII) 100-103 120-123 140-143  

   Quantitation reports and RIC for all standards 104-108 124-128 144-148  

4. Raw QC Data 

   Tune 99 119 139  

   Method Blank 109-110 129-130 149-150  

   Lab Control Sample/Lab Control Sample Dup 111-116 131-136 151-156  

   Matrix Spike/Matrix Spike Dup NA NA 212-217  

5. Miscellaneous Data 

   Original prep/analysis forms or copies of logbook pgs 97 117 137  

   Internal sample/extract transfer custody records not incl not incl not incl  

   Screening records NA NA NA  

   Other instrument output, including strip charts from 

   screening activities 

   Describe:                       

NA NA NA  

6. Comments 

LCS/LCSD (lab limits) – NC for TBA, 135TCB; P/P 

Non-conformance report included on pg. 158,204 

*Raw spectra not included, quantitation reports include Q values 

 
 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  3/14/11 

 (Name and Company)  (Date) 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 92049 (QAA No. PL02) 
SDG NOs. TO FOLLOW: 92079 (PL03), 94623 (PL04), 96745 (PL05) 

 

Region 1 Tier 1 CSF Page 3 of 6 QAA, LLC 

 
 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

   Parameter: VOCs (DW) 

   Method: 524.2 

 PAGE NUMBER(S) 

Date/Batch: 8/25/10    

Samples: 22,23,26    

1. QC Summary 

   Deuterated Monitoring Compound (Form II) 273    

   Matrix Spike/Matrix Spike Dup(Form III) (Parent Sample:  ) NA    

   Lab Control Sample/Lab Control Sample Dup (Form IIIA) 17-18    

   Method Blank (Form IV) 17-18    

   GC/MS Instrument Performance Tune (Form V) 274    

   Internal Standard Area and RT Form VIII) 273    

2. Sample Data 

   TCL Results (Form I)                    (no. analytes: 72) 15-16    

   Tentatively Identified Compounds (Form I TIC) NA    

   Raw Data for each sample: 

    Quantitation reports 

    Reconstructed total ion chromatograms (RIC) 

    Raw spectra/background-subtracted spectra of detects 

    Mass spectra of TICs with three best library matches 

288-293* 

 

   

3. Standards Data 

   Initial Calibration Summary (Form VI)        (7/12/10 ms5) 233-239    

   Quantitation reports and RIC for all standards 240-269    

   Continuing Calibration Summary (Form VII) 275-276    

   Quantitation reports and RIC for all standards 277-279    

4. Raw QC Data 

   Tune 274    

   Method Blank 280-281    

   Lab Control Sample/Lab Control Sample Dup 282-287    

   Matrix Spike/Matrix Spike Dup NA    

5. Miscellaneous Data 

   Original prep/analysis forms or copies of logbook pgs 271    

   Internal sample/extract transfer custody records not incl    

   Screening records NA    

   Other instrument output, including strip charts from 

   screening activities 

   Describe:                       

NA    

6. Comments 

LCS/LCSD (lab limits)– DCDFM 142/145, BrMeth 54/68, TBA 70P/66, ETBE 68/69, TAME 65/66, 22DCP 56/57 

Non-conformance report included on pg. 272 

*Raw spectra not included, quantitation reports include Q values 

 
 
 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  3/14/11 

 (Name and Company)  (Date) 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 92049 (QAA No. PL02) 
SDG NOs. TO FOLLOW: 92079 (PL03), 94623 (PL04), 96745 (PL05) 

 

Region 1 Tier 1 CSF Page 4 of 6 QAA, LLC 

 
 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

   Parameter: 1,4-Dioxane 

   Method: 8260B SIM 

 PAGE NUMBER(S) 

Date/Batch: 8/24/10 8/25/10 8/27/10  

Samples: 1-3,7, 

9,15 

24,25,27 4,8,17, 

18,21 

 

1. QC Summary 

   Deuterated Monitoring Compound (Form II) 313 338 357  

   Matrix Spike/Matrix Spike Dup(Form III) (Parent Sample:17) NA NA 24  

   Lab Control Sample/Lab Control Sample Dup (Form IIIA) 21 22 23  

   Method Blank (Form IV) 21 22 23  

   GC/MS Instrument Performance Tune (Form V) 314 339 358  

   Internal Standard Area and RT Form VIII) 313 338 357  

2. Sample Data 

   TCL Results (Form I)                     (no. analytes: 1) 19-20 20 19-20  

   Tentatively Identified Compounds (Form I TIC) NA NA NA  

   Raw Data for each sample: 

    Quantitation reports 

    Reconstructed total ion chromatograms (RIC) 

    Raw spectra/background-subtracted spectra of detects 

    Mass spectra of TICs with three best library matches 

324-335* 

 

349-354* 368-379* 

388-395* 

 

3. Standards Data 

   Initial Calibration Summary (Form VI)        (5/25/10 ms2) 295-297 295-297 295-297  

   Quantitation reports and RIC for all standards 298-309 298-309 298-309  

   Continuing Calibration Summary (Form VII) 315 340 359  

   Quantitation reports and RIC for all standards 316-317 341-342 360-361  

4. Raw QC Data 

   Tune 314 339 358  

   Method Blank 318-319 343-344 362-363  

   Lab Control Sample/Lab Control Sample Dup 320-323 345-348 364-367  

   Matrix Spike/Matrix Spike Dup NA NA NA  

5. Miscellaneous Data 

   Original prep/analysis forms or copies of logbook pgs 312 337 356  

   Internal sample/extract transfer custody records not incl not incl not incl  

   Screening records NA NA NA  

   Other instrument output, including strip charts from 

   screening activities 

   Describe:                       

NA NA NA  

6. Comments 

LCS/LCSD (lab limits)– P/P 

Non-conformance report included on pg. 311,336,355 

*Raw spectra not included, quantitation reports include Q values 

 
 
 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  3/14/11 

 (Name and Company)  (Date) 
 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 92049 (QAA No. PL02) 
SDG NOs. TO FOLLOW: 92079 (PL03), 94623 (PL04), 96745 (PL05) 

 

Region 1 Tier 1 CSF Page 5 of 6 QAA, LLC 

 

GAS CHROMATOGRAPHY (GC) 

   Parameter: EDB/DBCP 

   Method: 8011/504 (dual column) 

 PAGE NUMBER(S) 

Date/Batch: 8/20/10    

Samples: 1-4,7,8, 

9,15,17, 

18,21, 

24,25 

   

1. QC Summary 

   Deuterated Monitoring Compound (Form II) *    

   Matrix Spike/Matrix Spike Dup(Form III)(Parent Sample: 17) 29    

   Lab Control Sample/Lab Control Sample Dup (Form IIIA) 28    

   Method Blank (Form IV) 28    

2. Sample Data 

   TCL Results (Form I)                     (no. analytes: 2) 25-27    

   Raw Data for each sample: 

    Quantitation reports, chromatograms 

455-493 

 

   

3. Standards Data 

   Initial Calibration Summary (Form VI)        (8/19/10 ECD) 411-416    

   Quantitation reports and chromatograms for all standards 397-410    

   Continuing Calibration Summary (Form VII) 426,429, 

438,441, 

449,452 

   

   Quantitation reports and chromatograms for all standards 426-454    

4. Raw QC Data 

   Method Blank 435-437    

   Lab Control Sample/Lab Control Sample Dup 425-431    

   Matrix Spike/Matrix Spike Dup 444-448    

5. Miscellaneous Data 

   Original prep/analysis forms or copies of logbook pgs 423-424    

   Internal sample/extract transfer custody records not incl    

   Screening records NA    

   Other instrument output, including strip charts from 

   screening activities 

   Describe:                       

NA    

6. Comments 

LCS/LCSD (lab limits) – P/P 

*Surrogate summary for dual columns included with raw data for each sample 

 
 
 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  3/14/11 

 (Name and Company)  (Date) 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 92049 (QAA No. PL02) 
SDG NOs. TO FOLLOW: 92079 (PL03), 94623 (PL04), 96745 (PL05) 

 

Region 1 Tier 1 CSF Page 6 of 6 QAA, LLC 

 

INDUCTIVELY COUPLED PLASMA/ MASS SPECTROMETRY (ICP-MS) 

   Parameter: 23 Total, Fe/Mn Dissolved   

   Method: 200.8 

 PAGE NUMBER(S) 

Date/Batch: 8/24/10A 

8/24/10B 

   

Samples: 1-21, 

24,25* 

   

1. Cover Sheet not reqd    

2. Sample Data Sheet (Form I) 30-36    

3. Initial/Continuing Calibration Verification (Form IIA) 506-513    

4. CRQL Standard (From IIB) not reqd    

5. Blanks (Form III) 37A,39B, 

500-505 

   

6. Interference Check Sample (Form IVB) 518    

7. Matrix Spike Sample (Form VA)           (Parent Sample: 9) 38T,40D 

with MSD 

   

8. Post-Digestion Spike Sample (Form VB) not reqd    

9. Duplicates (Form VI) 38T,40D 

as MSD 

   

10. Laboratory Control Sample (Form VII) 37A,39B    

11. Serial Dilutions (Form VIII) not reqd    

12. Method Detection Limits (Annually) (Form IX) not reqd    

13. Linear Ranges (Quarterly) (Form XI) not reqd    

14. Preparation Log (Form XII) not reqd    

15. Analysis Run Log (Form XIII) not reqd    

16. ICP-MS Tune (Form XIV) 498-499    

17. IPC-MS Internal Stds Relative Intensity (Form XV) 514-517    

18. ICP-MS Raw Data 521-718    

19. Preparation Logs Raw Data 497    

20. Original prep/analysis forms or copies of logbook pgs 495-496    

21. Comments 

LCS (lab limits) – P 

*Dissolved metals not requested for samples 6,7,13,14,15 

 
 
 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  3/14/11 

 (Name and Company)  (Date) 
 



Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 
 

Tier 1 Coakley 92079 PL03.docx 1 of 4 3/23/11 

 

SITE: Coakley Landfill (P0081) 
  

CLIENT: Provan & Lorber  

Contoocook, New Hampshire 
  

LABORATORY: Eastern Analytical, Inc. (Concord, New Hampshire) 

Work Order: 92079 
  

EVENT: Groundwater Sampling – August 2010 (Part 3 of 3) 
  

SAMPLES(1): 5 groundwater samples, 1 field duplicate, 1 field blank, 2 trip blanks 
  

TESTS/METHODS(1): Volatile Organics (VOCs) – 72 target analytes 8260B 

 1,4 Dioxane 8260B SIM 

 EDB & DBCP 8011/504 

 Total Metals – 23 analytes 200.8 

 Dissolved Metals – Fe and Mn 200.8 
  

(1)  See Table 1 for a complete listing of samples and the tests performed on each. 

 

QAA completed a Tier I validation of the above chemical analysis data in accordance with the USEPA’s Region I Data 

Validation Functional Guidelines (Revised December 1996).  

 

The validation was performed using a ‘Level C’ data package submitted by the laboratory in portable document format (pdf) and 

Complete SDG File (CSF) Inventory Sheets, which are included as Attachment A. 

 

The validator checked the data package for completeness, assessed the results of Performance Evaluation (PE) samples 

analyzed with the field samples, and confirmed that all sample tests were performed within the method holding times. The 

results of the validation are summarized as follows: 

 

Data Completeness: All sample results, QC results, and raw data including all information necessary to perform a Tier III 

validation as applicable for the analytical methodology is included in the laboratory data package 

except as follows: 

• For the GC/MS tests (VOCs and 1,4-Dioxane), the raw mass spectra are not included in the 

package. The laboratory does not provide spectra for detects for GC/MS since the 

quantitation report provides the retention time, the target analyte identification, and the Q 

value, which gives a good indication of how the sample mass spectrum matches the 

reference spectrum; and thus, no further action was taken.  

Additionally, the validator checked the sample information on the custody record (i.e., the sample ID, 

date received, date sampled, and sample matrix) against that reported by the laboratory and found 

no discrepancies. 

PE Sample Results: A laboratory control sample (LCS), which is a clean sample matrix spiked with the analytes of 

interest, was analyzed with every analytical batch (maximum 20 samples of the same matrix). 

Additionally, a laboratory control sample duplicate (LCSD) was analyzed with every analytical batch 

for all tests except metals. Results are shown in Table 2. 

 



Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 
 

Tier 1 Coakley 92079 PL03.docx 2 of 4 3/23/11 

 

Holding Time Check: All tests were performed within the holding times specified in the analytical methods. 

 

 

QAA Validator: Taryn G. Scholz  3/23/11 
 (Name)  (Date)

 

 

Attachments:  A  Complete SDG File (CSF) Inventory Sheets 
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TABLE 1 

COAKLEY LANDFILL 

GROUNDWATER SAMPLING - AUGUST 2010 

(PART 3 OF 3) 

 

SAMPLES COLLECTED 

 

Lab ID Sample ID Matrix 
Tests Performed 

VOCs 
1,4-

Dioxane 
EDB & 
DBCP 

23 Total 
Metals 

Dissolved 
Fe/Mn 

92079.01 GW-MW-5D-0810 Water x x x x  

92079.02 GW-AE-3A-0810 Water x x x x x 

92079.03 GW-AE-3B-0810 Water x x x x x 

92079.04 GW-AE-3B-DUP-0810 Water x   x x 

92079.05 GW-FPC-7A-0810 Water    x x 

92079.06 GW-FPC-7B-0810 Water    x x 

92079.07 GW-AE-3B-FB-0810 Water x   x x 

92079.08 Trip Blank 8260 Water x     

92079.09 Trip Blank 14 Diox Water  x    



Quality Assurance Associates 
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TABLE 2 

COAKLEY LANDFILL 

GROUNDWATER SAMPLING - AUGUST 2010 

(PART 3 OF 3) 

 

PE SAMPLE RESULTS 

 

Test 
Lab 

Limits 
Analysis Date 

PE Sample 

Type 
QC Outcome 

VOCs 70-130% 8/26/10 LCS/LCSD Recoveries within limits for all target analytes except: 

Acetone 68% (LCSD) 

1,4-Dioxane 70-130% 8/25/10 LCS/LCSD Recoveries within limits for the target analyte 

8/30/10 LCS/LCSD Recoveries within limits for the target analyte 

EDB & DBCP 70-130% 8/23/10 LCS/LCSD Recoveries within limits for all target analytes 

23 Total Metals 85-115% 8/24/10 LCS Recoveries within limits for all target analytes 

Dissolved Fe/Mn 85-115% 8/24/10 LCS Recoveries within limits for all target analytes 
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ATTACHMENT A 

COMPLETE SDG FILE (CSF) INVENTORY SHEETS 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 92079 (QAA No. PL03) 
SDG NOs. TO FOLLOW: 94623 (PL04), 96745 (PL05) 

 

Region 1 Tier 1 CSF Page 1 of 5 QAA, LLC 

  All documents delivered in the Complete SDG File (CSF) must be original documents where possible. 
 

ITEM PAGE NUMBER(S) 

1. Signed Cover Sheet with NELAC Accreditation cover 

2. SDG Case Narrative * 

3. Sample ID Summary 1 

4. Shipping/Receiving Documents 

   Airbills                                         (No. of shipments:       ) hand delivered 

   Chain-of-custody records 20 

   Sample tags NA 

   Sample log-in sheet (Lab, DC-1) 1 

   Miscellaneous shipping/receiving records 

   Describe:    

         

NA 

5. Internal Lab Sample Transfer Records and Tracking Sheets 

   Describe:            

 

NA 

6. Other Records 

   Percent solids determination log NA 

   Telephone communication log NA 

   Describe:            

 

NA 

7. Comments 

* Included at the end of each QC report (i.e., blank, spike QC Summary) for each test 

 
 
 

 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  3/21/11 

 (Name and Company)  (Date) 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 92079 (QAA No. PL03) 
SDG NOs. TO FOLLOW: 94623 (PL04), 96745 (PL05) 

 

Region 1 Tier 1 CSF Page 2 of 5 QAA, LLC 

 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

   Parameter: VOCs 

   Method: 8260B 

 PAGE NUMBER(S) 

Date/Batch: 8/26/10    

Samples: 1-4,7,8    

1. QC Summary 

   Deuterated Monitoring Compound (Form II) 74    

   Matrix Spike/Matrix Spike Dup(Form III)(Parent Sample: 17) 6-7    

   Lab Control Sample/Lab Control Sample Dup (Form IIIA) 4-5    

   Method Blank (Form IV) 4-5    

   GC/MS Instrument Performance Tune (Form V) 75    

   Internal Standard Area and RT Form VIII) 74    

2. Sample Data 

   TCL Results (Form I)                    (no. analytes: 72) 2-3    

   Tentatively Identified Compounds (Form I TIC) NA    

   Raw Data for each sample: 

    Quantitation reports 

    Reconstructed total ion chromatograms (RIC) 

    Raw spectra/background-subtracted spectra of detects 

    Mass spectra of TICs with three best library matches 

96-119*    

3. Standards Data 

   Initial Calibration Summary (Form VI)        (7/23/10 ms4) 21-34    

   Quantitation reports and RIC for all standards 35-71    

   Continuing Calibration Summary (Form VII) 76-79    

   Quantitation reports and RIC for all standards 80-84    

4. Raw QC Data 

   Tune 75    

   Method Blank 85-86    

   Lab Control Sample/Lab Control Sample Dup 87-92    

   Matrix Spike/Matrix Spike Dup 120-131    

5. Miscellaneous Data 

   Original prep/analysis forms or copies of logbook pgs 73    

   Internal sample/extract transfer custody records not incl    

   Screening records NA    

   Other instrument output, including strip charts from 

   screening activities 

   Describe:                       

NA    

6. Comments 

LCS/LCSD (lab limits) – NC for TBA, 135TCB; Acetone 73P/68 

Non-conformance report included on pg. 94 

*Raw spectra not included, quantitation reports include Q values 

 
 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  3/21/11 

 (Name and Company)  (Date) 
 
 
 
 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 92079 (QAA No. PL03) 
SDG NOs. TO FOLLOW: 94623 (PL04), 96745 (PL05) 

 

Region 1 Tier 1 CSF Page 3 of 5 QAA, LLC 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

   Parameter: 1,4-Dioxane 

   Method: 8260B SIM 

 PAGE NUMBER(S) 

Date/Batch: 8/25/10 8/30/10   

Samples: 9 1(20x), 

2,3 

  

1. QC Summary 

   Deuterated Monitoring Compound (Form II) 176 151   

   Matrix Spike/Matrix Spike Dup(Form III) (Parent Sample:17) NA NA   

   Lab Control Sample/Lab Control Sample Dup (Form IIIA) 10 9   

   Method Blank (Form IV) 10 9   

   GC/MS Instrument Performance Tune (Form V) 177 152   

   Internal Standard Area and RT Form VIII) 176 151   

2. Sample Data 

   TCL Results (Form I)                     (no. analytes: 1) 8 8   

   Tentatively Identified Compounds (Form I TIC) NA NA   

   Raw Data for each sample: 

    Quantitation reports 

    Reconstructed total ion chromatograms (RIC) 

    Raw spectra/background-subtracted spectra of detects 

    Mass spectra of TICs with three best library matches 

187-188* 

 

162-173*   

3. Standards Data 

   Initial Calibration Summary (Form VI)        (5/25/10 ms2) 133-135 133-135   

   Quantitation reports and RIC for all standards 136-147 136-147   

   Continuing Calibration Summary (Form VII) 178 153   

   Quantitation reports and RIC for all standards 179-180 154-155   

4. Raw QC Data 

   Tune 177 152   

   Method Blank 181-182 156-157   

   Lab Control Sample/Lab Control Sample Dup 183-186 158-161   

   Matrix Spike/Matrix Spike Dup NA NA   

5. Miscellaneous Data 

   Original prep/analysis forms or copies of logbook pgs 175 150   

   Internal sample/extract transfer custody records not incl not incl   

   Screening records NA NA   

   Other instrument output, including strip charts from 

   screening activities 

   Describe:                       

NA NA   

6. Comments 

LCS/LCSD (lab limits)– P/P 

Non-conformance report included on pg. 149,174 

*Raw spectra not included, quantitation reports include Q values 

 
 
 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  3/21/11 

 (Name and Company)  (Date) 
 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 92079 (QAA No. PL03) 
SDG NOs. TO FOLLOW: 94623 (PL04), 96745 (PL05) 

 

Region 1 Tier 1 CSF Page 4 of 5 QAA, LLC 

 

GAS CHROMATOGRAPHY (GC) 

   Parameter: EDB/DBCP 

   Method: 8011/504 (dual column) 

 PAGE NUMBER(S) 

Date/Batch: 8/23/10    

Samples: 1-3    

1. QC Summary 

   Deuterated Monitoring Compound (Form II) *    

   Matrix Spike/Matrix Spike Dup(Form III)(Parent Sample:   ) NA    

   Lab Control Sample/Lab Control Sample Dup (Form IIIA) 12    

   Method Blank (Form IV) 12    

2. Sample Data 

   TCL Results (Form I)                     (no. analytes: 2) 11    

   Raw Data for each sample: 

    Quantitation reports, chromatograms 

224-232 

 

   

3. Standards Data 

   Initial Calibration Summary (Form VI)        (8/23/10 ECD) 204-209    

   Quantitation reports and chromatograms for all standards 192-203    

   Continuing Calibration Summary (Form VII) 221    

   Quantitation reports and chromatograms for all standards 222-223    

4. Raw QC Data 

   Method Blank 218-220    

   Lab Control Sample/Lab Control Sample Dup 210-214    

   Matrix Spike/Matrix Spike Dup NA    

5. Miscellaneous Data 

   Original prep/analysis forms or copies of logbook pgs 190-191    

   Internal sample/extract transfer custody records not incl    

   Screening records NA    

   Other instrument output, including strip charts from 

   screening activities 

   Describe:                       

NA    

6. Comments 

LCS/LCSD (lab limits) – P/P 

*Surrogate summary for dual columns included with raw data for each sample 

 
 
 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  3/21/11 

 (Name and Company)  (Date) 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 92079 (QAA No. PL03) 
SDG NOs. TO FOLLOW: 94623 (PL04), 96745 (PL05) 

 

Region 1 Tier 1 CSF Page 5 of 5 QAA, LLC 

 

INDUCTIVELY COUPLED PLASMA/ MASS SPECTROMETRY (ICP-MS) 

   Parameter: 23 Total, Fe/Mn Dissolved   

   Method: 200.8 

 PAGE NUMBER(S) 

Date/Batch: 8/24/10    

Samples: 1-7*    

1. Cover Sheet not reqd    

2. Sample Data Sheet (Form I) 13-15    

3. Initial/Continuing Calibration Verification (Form IIA) 245-252    

4. CRQL Standard (From IIB) not reqd    

5. Blanks (Form III) 16,  

239-244 

   

6. Interference Check Sample (Form IVB) 257    

7. Matrix Spike Sample (Form VA)           (Parent Sample: 9) 17T,18D 

with MSD 

   

8. Post-Digestion Spike Sample (Form VB) not reqd    

9. Duplicates (Form VI) 17T,18D 

as MSD 

   

10. Laboratory Control Sample (Form VII) 16    

11. Serial Dilutions (Form VIII) not reqd    

12. Method Detection Limits (Annually) (Form IX) not reqd    

13. Linear Ranges (Quarterly) (Form XI) not reqd    

14. Preparation Log (Form XII) not reqd    

15. Analysis Run Log (Form XIII) not reqd    

16. ICP-MS Tune (Form XIV) 237-238    

17. IPC-MS Internal Stds Relative Intensity (Form XV) 253-256    

18. ICP-MS Raw Data 260-349    

19. Preparation Logs Raw Data 236    

20. Original prep/analysis forms or copies of logbook pgs 234-235    

21. Comments 

LCS (lab limits) – P 

*Dissolved metals not requested for sample 1 

 
 
 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  3/21/11 

 (Name and Company)  (Date) 
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SITE: Coakley Landfill (P0081) 
  

CLIENT: Provan & Lorber  

Contoocook, New Hampshire 
  

LABORATORY: Eastern Analytical, Inc. (Concord, New Hampshire) 

Work Order: 94623 
  

EVENT: Groundwater Sampling – November 2010 
  

SAMPLES(1): 34 groundwater samples, 2 field duplicates, 2 field blanks, 1 equipment blank 
  

TESTS/METHODS(1): Total Metals – As and Mn 200.8 
  

(1)  See Table 1 for a complete listing of samples and the tests performed on each. 

 

QAA completed a Tier I validation of the above chemical analysis data in accordance with the USEPA’s Region I Data 

Validation Functional Guidelines (Revised December 1996).  

 

The validation was performed using a ‘Level C’ data package submitted by the laboratory in portable document format (pdf) and 

Complete SDG File (CSF) Inventory Sheets, which are included as Attachment A. 

 

The validator checked the data package for completeness, assessed the results of Performance Evaluation (PE) samples 

analyzed with the field samples, and confirmed that all sample tests were performed within the method holding times. The 

results of the validation are summarized as follows: 

 

Data Completeness: All sample results, QC results, and raw data including all information necessary to perform a Tier III 

validation as applicable for the analytical methodology are included in the laboratory data package. 

 

Additionally, the validator checked the sample information on the custody record (i.e., the sample ID, 

date received, date sampled, and sample matrix) against that reported by the laboratory and found 

no discrepancies. 

PE Sample Results: A laboratory control sample (LCS), which is a clean sample matrix spiked with the analytes of 

interest, was analyzed with every analytical batch (maximum 20 samples of the same matrix). 

Results are shown in Table 2. 

Holding Time Check: All tests were performed within the holding times specified in the analytical methods. 

 

 

QAA Validator: Taryn G. Scholz  3/23/11 
 (Name)  (Date)

 

Attachments:  A  Complete SDG File (CSF) Inventory Sheets 
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TABLE 1 

COAKLEY LANDFILL 

GROUNDWATER SAMPLING - NOVEMBER 2010 

SAMPLES COLLECTED 

Lab ID Sample ID Matrix Total As/Mn 

94623.01 GW-GZ-125-62-1110 Water x 

94623.02 GW-GZ-125-72-1110 Water x 

94623.03 GW-GZ-125-82-1110 Water x 

94623.04 GW-GZ-125-92-1110 Water x 

94623.05 GW-GZ-125-102-1110 Water x 

94623.06 GW-GZ-125-112-1110 Water x 

94623.07 GW-GZ-125-122-1110 Water x 

94623.08 GW-GZ-125-132-1110 Water x 

94623.09 GW-GZ-125-142-1110 Water x 

94623.1 GW-GZ-125-152-1110 Water x 

94623.11 GW-GZ-125-162-1110 Water x 

94623.12 GW-GZ-125-172-1110 Water x 

94623.13 GW-GZ-125-182-1110 Water x 

94623.14 GW-BP-4-39-1110 Water x 

94623.15 GW-BP-4-49-1110 Water x 

94623.16 GW-BP-4-49-DUP-1110 Water x 

94623.17 GW-BP-4-59-1110 Water x 

94623.18 GW-BP-4-69-1110 Water x 

94623.19 GW-BP-4-79-1110 Water x 

94623.2 GW-BP-4-89-1110 Water x 

94623.21 GW-BP-4-97-1110 Water x 

94623.22 GW-MW-6-30-1110 Water x 

94623.23 GW-MW-6-40-1110 Water x 

94623.24 GW-MW-6-50-1110 Water x 

94623.25 GW-MW-6-60-1110 Water x 

94623.26 GW-MW-6-60-DUP-1110 Water x 

94623.27 GW-MW-6-70-1110 Water x 

94623.28 GW-MW-6-80-1110 Water x 

94623.29 GW-MW-6-90-1110 Water x 

94623.3 GW-MW-6-100-1110 Water x 

94623.31 GW-MW-6-110-1110 Water x 

94623.32 GW-MW-6-120-1110 Water x 

94623.33 GW-MW-6-130-1110 Water x 

94623.34 GW-MW-6-140-1110 Water x 

94623.35 GW-MW-6-150-1110 Water x 

94623.36 GW-MW-6-160-1110 Water x 

94623.37 GW-BP-4-97-FB-1110 Water x 

94623.38 GW-MW-6-90-FB-1110 Water x 

94623.39 Equipment Blank Water  
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TIER I VALIDATION SUMMARY QAA, L.L.C. 

 
 

Tier 1 Coakley 94623 PL04.docx 3 of 3 3/23/11 

 

TABLE 2 

COAKLEY LANDFILL 

GROUNDWATER SAMPLING - NOVEMBER 2010 

  

PE SAMPLE RESULTS 

 

Test 
Lab 

Limits 
Analysis Date 

PE Sample 

Type 
QC Outcome 

Total As/Mn 85-115% 11/18/10 (Batch A) LCS Recoveries within limits for all target analytes 

11/18/10 (Batch B) LCS Recoveries within limits for all target analytes 
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ATTACHMENT A 

COMPLETE SDG FILE (CSF) INVENTORY SHEETS 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 94623 (QAA No. PL04) 
SDG NOs. TO FOLLOW: 96745 (PL05) 

 

Region 1 Tier 1 CSF Page 1 of 2 QAA, LLC 

  All documents delivered in the Complete SDG File (CSF) must be original documents where possible. 
 

ITEM PAGE NUMBER(S) 

1. Signed Cover Sheet with NELAC Accreditation cover 

2. SDG Case Narrative * 

3. Sample ID Summary 1-2 

4. Shipping/Receiving Documents 

   Airbills                                         (No. of shipments:       ) hand delivered 

   Chain-of-custody records 10-13 

   Sample tags NA 

   Sample log-in sheet (Lab, DC-1) 1-2 

   Miscellaneous shipping/receiving records 

   Describe:    

         

NA 

5. Internal Lab Sample Transfer Records and Tracking Sheets 

   Describe:            

 

NA 

6. Other Records 

   Percent solids determination log NA 

   Telephone communication log NA 

   Describe:            

 

NA 

7. Comments 

* Included at the end of each QC report (i.e., blank, spike QC Summary) for each test 

 
 
 

 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  3/21/11 

 (Name and Company)  (Date) 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 94623 (QAA No. PL04) 
SDG NOs. TO FOLLOW: 96745 (PL05) 

 

Region 1 Tier 1 CSF Page 2 of 2 QAA, LLC 

 

INDUCTIVELY COUPLED PLASMA/ MASS SPECTROMETRY (ICP-MS) 

   Parameter: As/Mn 

   Method: 200.8 

 PAGE NUMBER(S) 

Date/Batch: 11/18/10    

Samples: 1-39    

1. Cover Sheet not reqd    

2. Sample Data Sheet (Form I) 3-7    

3. Initial/Continuing Calibration Verification (Form IIA) 22-27    

4. CRQL Standard (From IIB) not reqd    

5. Blanks (Form III) 8,9,  

28-33 

   

6. Interference Check Sample (Form IVB) 34    

7. Matrix Spike Sample (Form VA)       (Parent Sample: 15,25) 8,9 

with MSD 

   

8. Post-Digestion Spike Sample (Form VB) not reqd    

9. Duplicates (Form VI) 8,9 

as MSD 

   

10. Laboratory Control Sample (Form VII) 8,9    

11. Serial Dilutions (Form VIII) not reqd    

12. Method Detection Limits (Annually) (Form IX) not reqd    

13. Linear Ranges (Quarterly) (Form XI) not reqd    

14. Preparation Log (Form XII) not reqd    

15. Analysis Run Log (Form XIII) not reqd    

16. ICP-MS Tune (Form XIV) 18-19    

17. IPC-MS Internal Stds Relative Intensity (Form XV) 35-37    

18. ICP-MS Raw Data 40-180    

19. Preparation Logs Raw Data 20-21    

20. Original prep/analysis forms or copies of logbook pgs 15-17    

21. Comments 

LCS (lab limits) – P 

 
 
 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  3/21/11 

 (Name and Company)  (Date) 
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SITE: Coakley Landfill (P0081) 
  

CLIENT: Provan & Lorber  

Contoocook, New Hampshire 
  

LABORATORY: Eastern Analytical, Inc. (Concord, New Hampshire) 

Work Order: 96745 
  

EVENT: Groundwater Sampling – February 2011 
  

SAMPLES(1): 3 groundwater samples, 2 field duplicates, 1 equipment blank, 1 field blank, 3 trip blanks 
  

TESTS/METHODS(1): Volatile Organics (VOCs) – 72 target analytes 8260B 

 1,4 Dioxane 8260B SIM 

 EDB & DBCP 8011/504 

 Total Metals – 23 analytes 200.8 

 Dissolved Metals – Fe and Mn 200.8 
  

(1)  See Table 1 for a complete listing of samples and the tests performed on each. 

 

QAA completed a Tier I validation of the above chemical analysis data in accordance with the USEPA’s Region I Data 

Validation Functional Guidelines (Revised December 1996).  

 

The validation was performed using a ‘Level C’ data package submitted by the laboratory in portable document format (pdf) and 

Complete SDG File (CSF) Inventory Sheets, which are included as Attachment A. 

 

The validator checked the data package for completeness, assessed the results of Performance Evaluation (PE) samples 

analyzed with the field samples, and confirmed that all sample tests were performed within the method holding times. The 

results of the validation are summarized as follows: 

 

Data Completeness: All sample results, QC results, and raw data including all information necessary to perform a Tier III 

validation as applicable for the analytical methodology is included in the laboratory data package 

except as follows: 

• For the GC/MS tests (VOCs and 1,4-Dioxane), the raw mass spectra are not included in the 

package. The laboratory does not provide spectra for detects for GC/MS since the 

quantitation report provides the retention time, the target analyte identification, and the Q 

value, which gives a good indication of how the sample mass spectrum matches the 

reference spectrum; and thus, no further action was taken.  

• For metals, the raw data (instrument printouts) are not included in the original package. The 

laboratory was contacted and the raw data was submitted in an addendum, which is 

included as Attachment B. 

Additionally, the validator checked the sample information on the custody record (i.e., the sample ID, 

date received, date sampled, and sample matrix) against that reported by the laboratory and found 

no discrepancies. 



Quality Assurance Associates 
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PE Sample Results: A laboratory control sample (LCS), which is a clean sample matrix spiked with the analytes of 

interest, was analyzed with every analytical batch (maximum 20 samples of the same matrix). 

Additionally, a laboratory control sample duplicate (LCSD) was analyzed with every analytical batch 

for all tests except metals. Results are shown in Table 2. 

Holding Time Check: All tests were performed within the holding times specified in the analytical methods. 

 

 

QAA Validator: Taryn G. Scholz  3/31/11 
 (Name)  (Date)

 

 

Attachments:  A  Complete SDG File (CSF) Inventory Sheets 

  B  Laboratory Addenda (Metals Raw Data) 
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TABLE 1 

COAKLEY LANDFILL 

GROUNDWATER SAMPLING - FEBRUARY 2011 

 

SAMPLES COLLECTED 

 

Lab ID Sample ID Matrix 
Tests Performed 

VOCs 
1,4-

Dioxane 
EDB & 
DBCP 

23 Total 
Metals 

Dissolved 
Fe/Mn 

96745.01 GW-MW-6-150-0211 Water x   x x 

96745.02 GW-BP-4-49-0211 Water  x x x  

96745.03 GW-BP-4-49-Dup-0211 Water  x x   

96745.04 GW-GZ-125-72-0211 Water x   x x 

96745.05 GW-GZ-125-72-Dup-0211 Water x   x x 

96745.06 Equipment Blank Water x x x x x 

96745.07 Field Blank Water x x x x x 

96745.08 Trip Blank – 8260 Water x     

96745.09 Trip Blank - 1,4 Diox. Water  x    

96745.1 Trip Blank - EDBDBCP Water   x   
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TABLE 2 

COAKLEY LANDFILL 

GROUNDWATER SAMPLING - FEBRUARY 2011 

 

PE SAMPLE RESULTS 

 

Test Lab Limits Analysis Date 
PE Sample 

Type 
QC Outcome 

VOCs 70-130%, 

40-160%*  

2/10/11 LCS/LCSD Recoveries within limits for all target analytes 

1,4-Dioxane 70-130% 2/15/11 LCS/LCSD Recoveries within limits for the target analyte 

EDB & DBCP 70-130% 2/10/11 LCS/LCSD Recoveries within limits for all target analytes 

23 Total Metals 85-115% 2/11/11 LCS Recoveries within limits for all target analytes 

Dissolved Fe/Mn 85-115% 2/11/11 LCS Recoveries within limits for all target analytes 

*for gases and ketones 
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ATTACHMENT A 

COMPLETE SDG FILE (CSF) INVENTORY SHEETS 
  



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 96745 (QAA No. PL05) 
SDG NOs. TO FOLLOW: none 

 

Region 1 Tier 1 CSF Page 1 of 5 QAA, LLC 

  All documents delivered in the Complete SDG File (CSF) must be original documents where possible. 
 

ITEM PAGE NUMBER(S) 

1. Signed Cover Sheet with NELAC Accreditation cover 

2. SDG Case Narrative * 

3. Sample ID Summary 1 

4. Shipping/Receiving Documents 

   Airbills                                         (No. of shipments:       ) hand delivered 

   Chain-of-custody records 21 

   Sample tags NA 

   Sample log-in sheet (Lab, DC-1) 1 

   Miscellaneous shipping/receiving records 

   Describe:    

         

NA 

5. Internal Lab Sample Transfer Records and Tracking Sheets 

   Describe:            

 

NA 

6. Other Records 

   Percent solids determination log NA 

   Telephone communication log NA 

   Describe:            

 

NA 

7. Comments 

* Included at the end of each QC report (i.e., blank, spike QC Summary) for each test 

 
 
 

 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  3/22/11 

 (Name and Company)  (Date) 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 96745 (QAA No. PL05) 
SDG NOs. TO FOLLOW: none 

 

Region 1 Tier 1 CSF Page 2 of 5 QAA, LLC 

 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

   Parameter: VOCs 

   Method: 8260B 

 PAGE NUMBER(S) 

Date/Batch: 2/10/11    

Samples: 1,4-8    

1. QC Summary 

   Deuterated Monitoring Compound (Form II) 74    

   Matrix Spike/Matrix Spike Dup(Form III)(Parent Sample: 17) 4-5    

   Lab Control Sample/Lab Control Sample Dup (Form IIIA) 6-7    

   Method Blank (Form IV) 6-7    

   GC/MS Instrument Performance Tune (Form V) 73    

   Internal Standard Area and RT Form VIII) 74    

2. Sample Data 

   TCL Results (Form I)                    (no. analytes: 72) 2-3    

   Tentatively Identified Compounds (Form I TIC) NA    

   Raw Data for each sample: 

    Quantitation reports 

    Reconstructed total ion chromatograms (RIC) 

    Raw spectra/background-subtracted spectra of detects 

    Mass spectra of TICs with three best library matches 

88-91* 

98-105* 

   

3. Standards Data 

   Initial Calibration Summary (Form VI)       (12/14/10 ms4) 22-31    

   Quantitation reports and RIC for all standards 32-70    

   Continuing Calibration Summary (Form VII) 75-76    

   Quantitation reports and RIC for all standards 77-79    

4. Raw QC Data 

   Tune 73    

   Method Blank 80-81    

   Lab Control Sample/Lab Control Sample Dup 82-87    

   Matrix Spike/Matrix Spike Dup 92-97    

5. Miscellaneous Data 

   Original prep/analysis forms or copies of logbook pgs 72    

   Internal sample/extract transfer custody records not incl    

   Screening records NA    

   Other instrument output, including strip charts from 

   screening activities 

   Describe:                       

NA    

6. Comments 

LCS/LCSD (lab limits) – P/P 

*Raw spectra not included, quantitation reports include Q values 

 
 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  3/22/11 

 (Name and Company)  (Date) 
 
 
 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 96745 (QAA No. PL05) 
SDG NOs. TO FOLLOW: none 

 

Region 1 Tier 1 CSF Page 3 of 5 QAA, LLC 

 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

   Parameter: 1,4-Dioxane 

   Method: 8260B SIM 

 PAGE NUMBER(S) 

Date/Batch: 2/15/11    

Samples: 2,3,6, 

7,9 

   

1. QC Summary 

   Deuterated Monitoring Compound (Form II) 132    

   Matrix Spike/Matrix Spike Dup(Form III) (Parent Sample: 2) 10    

   Lab Control Sample/Lab Control Sample Dup (Form IIIA) 9    

   Method Blank (Form IV) 9    

   GC/MS Instrument Performance Tune (Form V) 131    

   Internal Standard Area and RT Form VIII) 132    

2. Sample Data 

   TCL Results (Form I)                     (no. analytes: 1) 8    

   Tentatively Identified Compounds (Form I TIC) NA    

   Raw Data for each sample: 

    Quantitation reports 

    Reconstructed total ion chromatograms (RIC) 

    Raw spectra/background-subtracted spectra of detects 

    Mass spectra of TICs with three best library matches 

142-143* 

148-155* 

 

   

3. Standards Data 

   Initial Calibration Summary (Form VI)        (1/7/11 ms2) 107-110    

   Quantitation reports and RIC for all standards 111-128    

   Continuing Calibration Summary (Form VII) 133    

   Quantitation reports and RIC for all standards 134-135    

4. Raw QC Data 

   Tune 131    

   Method Blank 136-137    

   Lab Control Sample/Lab Control Sample Dup 138-141    

   Matrix Spike/Matrix Spike Dup 144-147    

5. Miscellaneous Data 

   Original prep/analysis forms or copies of logbook pgs 130    

   Internal sample/extract transfer custody records not incl    

   Screening records NA    

   Other instrument output, including strip charts from 

   screening activities 

   Describe:                       

NA    

6. Comments 

LCS/LCSD (lab limits)– P/P 

*Raw spectra not included, quantitation reports include Q values 

 
 
 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  3/22/11 

 (Name and Company)  (Date) 
 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 96745 (QAA No. PL05) 
SDG NOs. TO FOLLOW: none 

 

Region 1 Tier 1 CSF Page 4 of 5 QAA, LLC 

 

GAS CHROMATOGRAPHY (GC) 

   Parameter: EDB/DBCP 

   Method: 8011/504 (dual column) 

 PAGE NUMBER(S) 

Date/Batch: 2/10/11    

Samples: 2,3,6, 

7,10 

   

1. QC Summary 

   Deuterated Monitoring Compound (Form II) *    

   Matrix Spike/Matrix Spike Dup(Form III)(Parent Sample: 02) 13    

   Lab Control Sample/Lab Control Sample Dup (Form IIIA) 12    

   Method Blank (Form IV) 12    

2. Sample Data 

   TCL Results (Form I)                     (no. analytes: 2) 11    

   Raw Data for each sample: 

    Quantitation reports, chromatograms 

186-188 

194-205 

   

3. Standards Data 

   Initial Calibration Summary (Form VI)        (2/10/11 ECD) 169-174    

   Quantitation reports and chromatograms for all standards 159-168    

   Continuing Calibration Summary (Form VII) 206,209    

   Quantitation reports and chromatograms for all standards 206-211    

4. Raw QC Data 

   Method Blank 183-185    

   Lab Control Sample/Lab Control Sample Dup 175-179    

   Matrix Spike/Matrix Spike Dup 189-193    

5. Miscellaneous Data 

   Original prep/analysis forms or copies of logbook pgs 157-158    

   Internal sample/extract transfer custody records not incl    

   Screening records NA    

   Other instrument output, including strip charts from 

   screening activities 

   Describe:                       

NA    

6. Comments 

LCS/LCSD (lab limits) – P/P 

*Surrogate summary for dual columns included with raw data for each sample 

 
 
 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  3/22/11 

 (Name and Company)  (Date) 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 96745 (QAA No. PL05) 
SDG NOs. TO FOLLOW: none 

 

Region 1 Tier 1 CSF Page 5 of 5 QAA, LLC 

 

INDUCTIVELY COUPLED PLASMA/ MASS SPECTROMETRY (ICP-MS) 

   Parameter: 23 Total, Fe/Mn Dissolved 

   Method: 200.8 

 PAGE NUMBER(S) 

Date/Batch: 2/11/11 2/14/11   

Samples: 1-7* 2,6,7 Ag   

1. Cover Sheet not reqd not reqd   

2. Sample Data Sheet (Form I) 14-16 14-16   

3. Initial/Continuing Calibration Verification (Form IIA) 225-228 239-240   

4. CRQL Standard (From IIB) not reqd not reqd   

5. Blanks (Form III) 17,  

221-224 

237-238   

6. Interference Check Sample (Form IVB) 229 241   

7. Matrix Spike Sample (Form VA)           (Parent Sample: 4) 18T,19D 

with MSD 

NA   

8. Post-Digestion Spike Sample (Form VB) not reqd not reqd   

9. Duplicates (Form VI) 18T,19D 

as MSD 

NA   

10. Laboratory Control Sample (Form VII) 17 NA   

11. Serial Dilutions (Form VIII) not reqd not reqd   

12. Method Detection Limits (Annually) (Form IX) not reqd not reqd   

13. Linear Ranges (Quarterly) (Form XI) not reqd not reqd   

14. Preparation Log (Form XII) not reqd not reqd   

15. Analysis Run Log (Form XIII) not reqd not reqd   

16. ICP-MS Tune (Form XIV) 214-215 231-232   

17. IPC-MS Internal Stds Relative Intensity (Form XV) 219-220 236   

18. ICP-MS Raw Data ** **   

19. Preparation Logs Raw Data 213 NA   

20. Original prep/analysis forms or copies of logbook pgs 216-218 233-235   

21. Comments 

LCS (lab limits) – P 

*Dissolved metals not requested for sample 2 

**Not included in original package, received as addendum on 3/31/11 

 
 
 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  3/31/11 

 (Name and Company)  (Date) 
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ATTACHMENT B 

LABORATORY ADDENDA (METALS RAW DATA) 

 

kmckibben
Typewritten Text
Laboratory Addenda sheets included with original lab report.  KMM

kmckibben
Typewritten Text

kmckibben
Typewritten Text

kmckibben
Typewritten Text

kmckibben
Typewritten Text
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