
 

  

 
DES Waste Management Division 

29 Hazen Drive; PO Box 95 
Concord, NH 03302-0095 

 
 
 

2013 ANNUAL SUMMARY REPORT 
Coakley Landfill 

Breakfast Hill Road 
North Hampton, NH 

 
NHDES Site #: 198712001 

Project Type: CERCLA 
Project Number: 431 

EPA ID# NHD064424153 
 
 

Prepared For: 
Coakley Landfill Group 

1 Junkins Avenue 
Portsmouth, NH 03801 

Phone Number: (603) 610-7215 
RP Contact Name:  Mr. Peter Britz 

plbritz@cityofportsmouth.com 
 
 
 

Prepared By: 
Summit Environmental Consultants 

640 Main Street 
Lewiston, ME 04240 

Phone Number: (207) 795-6009 
Contact Names: Stephen B. Marcotte, PG and Michael A. Deyling, PG 

Contact Email: smarcotte@ces-maine.com 
 
 
 

Date of Report: January 17, 2014 
 

 
 
 
 



 

  

Groundwater Monitoring Report Cover Sheet 
 
 
Site Name: Coakley Landfill 

Town:   North Hampton 

Permit #:  GWP-198712001-N-001 

Type of Submittal (Check all that apply) 

 Periodic Summary Report (year):   2013 Annual Report 

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

 
 

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

Sampling Results 

 During the most recent monitoring event, were any new compounds detected at 
any sampling point? 

Well/Compound:  

 Are there any detections of contamination in drinking water that is untreated prior 
to use? 

Well/Compound: R-3/339BHR (1,4-dioxane) – concentrations do not exceed AGQS. 
 Do compounds detected exceed AGQS? 

 Was free product detected for the first time in any monitoring point? 
 Surface Water (visible sheen) 
 Groundwater (1/8” or greater thickness) 

Location/Thickness: 

Contaminant Trends 
 

 Do sampling results show an increasing concentration trend in any source area 
monitoring well? 

Well/Compound:   FPC-6A (manganese, arsenic) 

 Do sampling results indicate an AGQS violation in any of the GMZ boundary 
wells? 

Well/Compound:  FPC-5/6 (1,4 dioxane), GMZ expansion established Jan 7, 2014.  

Recommendations 
 

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

This form is to be completed for groundwater monitoring data submittals and periodic summary 
reports submitted to the New Hampshire Department of Environmental Services Waste 
Management Division. 



 

  

2013 ANNUAL SUMMARY REPORT 
GROUNDWATER MANAGEMENT PERMIT 

 
 

Coakley Landfill 
North Hampton, New Hampshire 

NHDES Site #198712001 
 
 
 

Prepared for: 
 

Coakley Landfill Group 
1 Junkins Avenue 

Portsmouth, NH 03801 
 
 
 

Prepared by: 
 

SUMMIT ENVIRONMENTAL CONSULTANTS 
640 Main Street 

Lewiston, Maine 04240 
 
 
 
 
 
 

January 17, 2014 
Project 12-3173-01 



 

  

 
January 17, 2014 
 
Groundwater Management Permits Coordinator 
New Hampshire Department of Environmental Services 
29 Hazen Drive 
Concord, NH 03302-0095 
 
 
Re: 2013 ANNUAL SUMMARY REPORT 

Coakley Landfill – Breakfast Hill Road, North Hampton, New Hampshire 
 

 
On behalf of the Coakley Landfill Group (CLG), Summit Environmental Consultants (Summit) is hereby 
submitting the 2013 Annual Summary Report describing long-term environmental monitoring activities 
completed at the closed Coakley Landfill (the Site) in August 2013.  This report has been prepared to 
meet the requirements of the Site’s Project Operations Plan (POP) and Environmental Monitoring Plan 
(EMP) Revision 1.0, dated April 2010 prepared by Golder Associates, Inc., the Addendum to the EMP 
(July 2013 Revision 2.0) prepared by Summit, dated September 17, 2013, and the New Hampshire 
Department of Environmental Services (NHDES) Groundwater Management Permit (GMP, GWP-
198712001-N-001).   

Environmental monitoring results for the August 2013 long-term monitoring event and trends in 
groundwater quality parameters are consistent with the conceptual site model, overall trends in 
groundwater quality, and overall findings discussed in Summit’s Groundwater Management Zone 
Evaluation report, dated April 2013.  In general, the compounds and locations that exceeded the 
regulatory thresholds during the August 2013 long-term monitoring event are similar to historical 
monitoring events, and no new parameter detections at monitoring points occurred.  Compounds 
reported at concentrations exceeding regulatory thresholds were limited to arsenic, manganese and 1,4-
dioxane. 

Groundwater quality is stable or improving at most locations, and 1,4-dioxane concentrations reported in 
off-site water supply wells R-3 and 339BHR continue to be stable and below regulatory thresholds.  An 
increasing concentration trend for several parameters is present at well couplet FPC-6. The planned 
installation of additional monitoring wells, as discussed with the agencies, will allow further evaluation of 
the water quality changes observed in the vicinity of FPC-6.  

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

Sincerely, 
SUMMIT ENVIRONMENTAL CONSULTANTS 

Stephen B. Marcotte, P.G. Michael A. Deyling, P.G. 
Project Manager Senior Project Geologist 

Attachments 
 
cc:   The Coakley Landfill Group 
 Gerardo Millan-Ramos, EPA
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2013 ANNUAL SUMMARY REPORT 
GROUNDWATER MANAGEMENT PERMIT  

COAKLEY LANDFILL – NORTH HAMPTON, NEW HAMPSHIRE 
NHDES SITE #198712001 

 
1.0 INTRODUCTION 

On behalf of the Coakley Landfill Group (CLG), Summit Environmental Consultants (Summit) 
conducted the 2013 Annual Environmental Monitoring Plan sampling event at the closed 
Coakley Landfill located in North Hampton, New Hampshire.  Summit conducted the monitoring 
event in accordance with the Project Operations Plan (POP) and Environmental Monitoring Plan 
(EMP) Revision 1.0, dated April 2010 and prepared by Golder Associates, Inc., and the 
Addendum to the EMP (July 2013 Revision 2.0) prepared by Summit, dated September 17, 
2013. 

Summit performed the field sampling work and reporting, and Eastern Analytical, Inc. (EAI) of 
Concord, New Hampshire performed the laboratory analyses.  The monitoring program for the 
Site is currently managed by Summit. 

The closed Coakley Landfill Site consists of approximately 107 acres of land located within the 
Towns of Greenland and North Hampton, New Hampshire.  The actual landfill area is located in 
the southern portion of the Site and covers approximately 27 acres of land located in North 
Hampton, as shown on the Site Location Map (Figure 1) and Site Plan (Figure 2).  The landfill 
area is located approximately 700 feet to the west of Lafayette Road (US Route 1), 2,500 feet 
to the south of Breakfast Hill Road, and 3,800 feet to the north of North Road.   The Boston and 
Maine Railroad rail line is situated along the western boundary of the Site.  The landfill borders 
farmland, undeveloped forests and wetlands to the north and west, and commercial and 
residential properties to the east and south.  
 
Environmental monitoring at the Coakley Landfill is separated into two areas, or Operable Units.  
Operable Unit 1 (OU-1) includes the area in the immediate vicinity of the landfill where source 
control actions were completed to reduce impacts to surface water and groundwater quality and 
eliminate threats posed by direct contact with or ingestion of contaminated media at the Site.  
Operable Unit 2 (OU-2) includes the area beyond landfill where the objective is to monitor the 
natural attenuation of water quality impacts and minimize exposure to potential receptors 
caused by groundwater and surface water migrating away from the Site. 
 
Long-term monitoring at the Coakley Landfill has been ongoing since the remedial actions were 
completed in Fall 1998.  The long-term monitoring of groundwater, surface water and sediment 
quality following landfill capping and site closure was initially conducted in accordance with the 
1999 Environmental Monitoring Plan (EMP).  Over time, the scope of environmental monitoring 
activities has been modified, and sediment and water quality monitoring is currently performed 
in accordance with the April 2010 EMP (Golder, 2010) and revisions to the EMP contained in the 
July 2013 Addendum to the EMP (Summit, 2013).  
 
The New Hampshire Department of Environmental Services (NHDES) issued a Groundwater 
Management Permit (GMP) GWP-198712001-N-001 for the Coakley Landfill site for a five-year 
term on June 19, 2008.  The GMP includes a provision for the long-term monitoring of 
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groundwater and created a Groundwater Management Zone (GMZ) that restricts property 
owners from extracting groundwater for potable use.  The NHDES GMP requires that the GMZ 
be monitored and results compared to NHDES Ambient Groundwater Quality Standards 
(AGQSs), some of which are slightly different than EPA’s site-specific standards (Interim 
Cleanup Levels [ICLs] and Primary Drinking Water Standard Maximum Contaminant Levels 
[MCLs]).  This report considers both EPA-established ICLs/MCLs and NHDES AGQSs.   
 
As part of the GMP renewal application process, Summit prepared a technical report (Summit, 
2013a) summarizing trends in groundwater quality, the progress of the selected site remedy of 
monitored natural attenuation, and the appropriateness of the GMZ.   Summit concluded that 
long-term monitoring results for monitoring events prior to August 2013 indicate that stable 
water quality was present at the majority of groundwater monitoring points.  However, 1,4-
dioxane concentrations at the northwestern boundary of the GMZ exceed the AGQS and a GMZ 
expansion in this area was determined to be warranted.  Following further discussions with 
EPA/NHDES and completion of collection of additional samples from nearby water supply wells, 
Summit submitted a GMP Renewal Application on October 4, 2013.  NHDES issued a new GMP 
on January 7, 2014 which includes an expanded GMZ and requires the installation of two 
additional overburden/bedrock monitoring well couplets in the GMZ expansion area.  Revisions 
to the EMP required by the new GMP for the Site will be completed following EPA/NHDES review 
of this report.   
 
This report provides an overview of the sample collection and analyses conducted for the 
August 2013 monitoring event.  The information presented in this report includes: sampling 
locations, sample collection protocols, quality assurance/quality control (QA/QC) procedures and 
results, summary of the analytical results, summary of ICL/AGQS exceedances, discussion of 
historical trends, and conclusions and recommendations. 
 

2.0 SAMPLE COLLECTION 

The Addendum to the EMP (July 2013 Revision 2.0) requires annual sampling and analysis in 
August of each calendar year at thirty-two groundwater monitoring wells, five off-site water 
supply wells, three surface water sampling locations and one leachate sampling location.  In 
addition, depth to groundwater level measurements are required at five additional monitoring 
wells during the August sampling event.   

The EMP requires sampling and analysis of sediment at two locations in August at five-year 
intervals.  Sediment samples were not collected during the August 2013 sampling event.  The 
next five-year sediment sampling event is scheduled for August 2014. 

Tables summarizing the August 2013 sample collection locations, sampling methods and  
laboratory analyses are included in Appendix A (EMP Tables 2-1, 2-2, 2-3, 2-5 and A).  
Sampling locations are identified on Figure 2. 

NHDES and EPA performed a Technical Systems Audit during equipment calibration and 
groundwater sampling activities on August 13, 2013.  EPA/NHDES audit findings were 
presented in two separate August 2013 Technical Systems Audit reports dated September 19, 
2013 (EPA, 2013b; NHDES, 2013).  Summit provided detailed responses to QA/QC items noted 
by NHDES/EPA in a letter to NHDES and EPA dated November 14, 2013 (Summit, 2013c). 
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2.1 Groundwater Level Monitoring 

Prior to the collection of groundwater samples, Summit measured depth to groundwater with an 
electronic water level meter capable of measuring in 0.01 foot increments.  Depth to ground 
water measurements and corresponding water level elevation data for the monitoring event are 
presented in a summary table presented in Appendix B.  Historical groundwater elevation 
measurements are summarized in Table 1. 

2.2 Well Depth Monitoring 

The Addendum to the EMP (July 2013 Revision 2.0) requires measurement of well depths 
during the sampling event prior to EPA 5-Year Reviews.  Well depths were not required to be 
collected during the August 2013 sampling event.   

The next round of well depth measurements is scheduled for August 2014. 

2.3 Well Integrity Inspection 

Summit completed a well integrity inspection during the August 2013 sampling event.  The 
following corrective actions were identified.  
 

 Replacement protective casing caps should be installed on 12 FPC-series wells including: 
FPC-2A, FPC-2B, FPC-5B, FPC-6A, FPC-6B, FPC-7A, FPC-7B, FPC-8A, FPC-8B, FPC-9A, 
FPC-9B and FPC-9C.  FPC-series well casings are unique square casings within integral 
hinges that no longer close completely or are corroded.  Custom built replacement 
protective casing caps are being prepared and will be installed when available, prior to 
the next sampling event.  
 

 A long shank lock should be installed on monitoring well OP-5.  A new lock was installed 
by Summit on January 10, 2014. 
 

 A new surface seal should be installed at FPC-8B.  A new concrete surface seal was 
installed by Summit on December 19, 2013. 
 

 Field observations indicated that the top of casing (measuring point) elevation for FPC-
6A listed in the EMP was incorrect. The elevation listed in the EMP was for the original 
FPC-6A well, which was later replaced.  Summit surveyed the measuring point elevation 
point for FPC-6A on December 19, 2013, using the measuring point elevation for FPC-6B 
as a reference point and revised Table 1 Groundwater Elevation data accordingly.  Refer 
to summary table in Appendix B for revised well construction and survey information.  
These revisions will also be made in the next revision of the EMP.  
 

 During the sampling event, Summit noted that the depth of wells OP-2, MW-5S, MW-5D 
and MW-8 are slightly deeper than depths listed on boring logs.   Following the sampling 
event, Summit verified that depths determined by the previous sampling contractor in 
August 2012 were correct.  Summit’s review of project documentation indicates that the 
risers for these wells were extended during landfill closure and boring logs for these 
wells were not updated at that time.  Refer to summary table in Appendix B for revised 
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well construction and survey information.  These revisions will also be made in the next 
revision of the EMP. 
 

 During the sampling event, Summit noted that the depth of FPC-5A reported by the 
previous sampling contractor was not consistent with boring logs.  Summit confirmed 
that FPC-5A is obstructed and that the depth of the tubing intake is above the screened 
interval.  Consistent with previous sampling event, FPC-5A was sampled with a tubing 
intake above the obstruction.  
 

 Protective road boxes for FPC-11A, FPC-11B and FPC-11C had failed seals which allowed 
surface water from adjacent grassy and paved areas to infiltrate into the well casings.  
EPA and NHDES representatives were notified of this in the field on August 13, 2013.  In 
a letter from Summit to EPA and NHDES dated November 18, 2013, the agencies were 
notified of a schedule for well repair and Summit recommended that well sampling be 
deferred until the next annual sampling event (August 2014) so there is sufficient time 
for the wells to equilibrate.  The road boxes for FPC-11A, FPC-11B and FPC-11C (depth 
to water level only) were repaired and well FPC-11A and FPC-11B were redeveloped 
with a submersible pump on January 10, 2014.  The top of the PVC casing for FPC-11C 
was modified during repair work and the measuring point elevation needs to be 
resurveyed.  

2.4 Field Parameter Monitoring 

Field parameter water quality meters were calibrated in accordance with SOP #2 Calibration of 
YSI and Hach Field Instruments included in the Addendum to the EMP (July 2013 Revision 2.0).   
Summit measured field parameters including pH, Oxidation Reduction Potential (ORP), 
Temperature, Specific Conductance, and Dissolved Oxygen using a YSI-600XL water quality 
meter with a 250 milliliter closed flow-through cell and turbidity using a Hach 2100Q 
turbiditimeter.  Meters were calibrated every day prior to sampling, and a post-sampling check 
was completed at the end of every sampling day.   

Equipment calibration logs are included in Appendix B.  

Field parameter measurements are presented in Table 2 (OU-1 Groundwater Monitoring Wells), 
Table 3 (OU-2 Groundwater Monitoring Wells), Table 5 (Water Supply Wells), and Table 6 
(Leachate). 

2.5 Groundwater Sample Collection 

On August 12, 13, 14, 15, 16 and 19, 2013, Summit collected groundwater samples from eleven 
monitoring wells located in OU-1, nineteen monitoring wells in OU-2 and four off-site water 
supply wells located in the Town of Greenland, New Hampshire.  The following deviations from 
the Addendum to the EMP (July 2013 Revision 2.0) groundwater sampling plan occurred during 
the August 2013 sampling event: 

 Groundwater samples were not collected from two monitoring wells (FPC-11A & FPC-
11B) because field observations indicated that failed seals on the protective road boxes 
had allowed surface water from adjacent grassy and paved areas to infiltrate into the 
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well casings.  Refer to Section 2.3 for additional information regarding well cluster FPC-
11. 

 Consistent with previous monitoring events, off-site water supply well R-5 was not 
sampled because the home is not occupied and the water system is out of service. 

Groundwater samples were collected in accordance with the site-specific Standard Operating 
Procedures (SOPs) listed in the Addendum to the EMP (July 2013 Revision 2.0).  The sampling 
methodology used at each sampling location is listed in Appendix A (EMP, Tables 2-2 and 2-3).  
Methodologies used for collection of groundwater samples are summarized below: 

 Sixteen monitoring wells were sampled with a peristaltic pump using a low-flow 
sampling methodology (SOP #3 Low-Flow Sampling with a Peristaltic Pump); 

 Eleven monitoring wells were interval sampled with a peristaltic pump (SOP #4 
Peristaltic Pump Interval Sampling) to determine whether contaminant stratification is 
present and to guide the depth of sampling for future monitoring events;  

 Three monitoring wells were sampled with a bailer (SOP #5 Sampling with a Bailer).  
Note that the depth  to water level at these wells exceeds the suction lift limit of a 
peristaltic pump; and 

 Four off-site water supply wells were sampled in accordance with SOP #6 Sampling 
Water Supply Wells. 

In accordance with new SOPs contained in the Addendum to the EMP (July 2013 Revision 2.0), 
existing sampling tubing in OU-1 and OU-2 monitoring wells was removed and new 1/4-inch 
inner diameter 3/8-inch outer diameter low density polyethylene (LDPE) tubing was installed 
and fitted with Masterflex #15 & #16 silicon tubing at the surface.  LDPE tubing was firmly 
attached to well risers with zip ties.  New sampling tubing at wells sampled using SOP #3 (Low-
Flow Sampling with a Peristaltic Pump) was installed at least 12 hours before sampling.  New 
sampling tubing at wells sampled using SOP #4 (Peristaltic Pump Interval Sampling) was 
installed at least 72 hours prior to sampling, and tubing was removed immediately after sample 
collection was completed.  New sampling tubing will be installed at FPC-11A or FPC-11B 
following well repairs (see above).   

Groundwater samples were collected in accordance with site-specific SOPs, placed into 
laboratory-supplied sampling containers in the order specified in the SOPs, and packed on loose 
ice for transport under chain-of-custody protocol to EAI.  EAI analyzed the samples for the list 
of parameter identified in Appendix A (EMP, Tables 2-2, 2-3 and A).   

Copies of groundwater sample collection logs are included in Appendix B. 

Analytical laboratory results are presented in Table 2 (OU-1 Groundwater Monitoring Wells), 
Table 3 (OU-2 Groundwater Monitoring Wells), Table 4 (Interval Sampled Wells), and Table 5 
(Off-site Water Supply Wells). 

2.6 Surface Water Sample Collection 

Similar to previous August monitoring events, samples at surface water sampling locations SW-
4, SW-5 and SW-103 were not collected due to insufficient water.  A Surface Water Sampling 
Worksheet summarizing weather conditions along with photographic documentation of the 
conditions at each sampling location on August 14, 2013 is provided in Appendix B.  
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2.7 Leachate Sample Collection 

On August 14, 2013, Summit collected a sample at leachate sampling point L-1.  A Surface 
Water Sampling Worksheet summarizing weather conditions, photographic documentation and 
field parameters is provided in Appendix B.   

Leachate sample L-1 was collected in accordance with site-specific SOPs, placed into laboratory-
supplied sampling containers in the order specified in the SOPs, and packed on loose ice for 
transport under chain-of-custody protocol to EAI.  EAI analyzed the sample for the list of 
parameters listed in the Appendix A (EMP, Tables 2-5). 

Analytical laboratory results are presented in Table 6. 

It is important to note that the landfill does not have a leachate collection system, and 
“leachate” samples collected at L-1 are more representative of shallow overburden groundwater 
discharging to an impounded wetland area on the northwestern margin of the landfill. 

2.8 Quality Assurance / Quality Control (QA/QC) Samples 

The Quality Assurance / Quality Control (QA/QC) sampling requirements are summarized in 
Appendix A (EMP, Tables 2-2, 2-3 and 2-5).  QA/QC samples collected during the August 2013 
sampling event are summarized below.  

 Field Duplicate samples were collected at three monitoring wells (FPC-6A, MW-4 and 
MW-8), water supply well R-3, and leachate sampling location L-1.   

 Matrix Spike and Matrix Spike Duplicate (MS/MSD) samples were collected at two 
groundwater monitoring wells (FPC-6A and AE-3A) and at leachate sampling location L-
1.  

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

 Equipment Blank/Field Blank pairs were collected for the electronic water level meter 
and the brass water supply well sampling apparatus.  The electronic water level meter 
Equipment/Field Blank pair was collected after well MW-8 was sampled and the water 
level meter was decontaminated.  The brass water supply well sampling apparatus 
Equipment/Field Blank pair was collected prior to sampling of water supply wells.  

Results of QA/QC samples are discussed in Section 3.1 of this report.   
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3.0 QUALITY ASSURANCE/QUALITY CONTROL RESULTS 

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

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

 Identification of parameters present in associated blanks (i.e., trip blanks, method blanks, 
etc.); 

 Evaluation of the data reproducibility by calculating the relative percent difference (RPD) for 
duplicate samples that meet specific criteria;  

 Verification that the chain-of-custody for each sample is continuous and that the laboratory 
analyzed the samples for the specified parameters; and 

 Completion of a US EPA Region I Tier 1 Data Validation to evaluate the laboratory reports 
for completeness, assess the results of Performance Evaluation samples analyzed with field 
samples, and confirm that all sample tests were performed within method holding times.  

Results of the QA/QC activities are presented in Sections 3.1 and 3.2. 

3.1 Field QA/QC Activities 

3.1.1 Trip Blanks 

Trip Blanks for volatile organic compounds (VOCs) and/or 1,4-dioxane were included in each of 
the coolers submitted to EAI containing samples for analysis of VOCs or 1,4-dioxane.   A total of 
four Trip Blanks were analyzed for VOCs, including three using EPA Method 8260B and one 
using EPA Method 524.  A total of eight Trip Blanks were analyzed for 1,4-dioxane.  EAI did not 
detect concentrations of VOCs and/or 1,4-dioxane above the laboratory reporting limits in any 
Trip Blanks submitted during the August 2013 sampling event.    

3.1.2 Equipment Blanks and Field Blanks 

Summit collected Equipment/Field Blank pairs for the electronic water level meter and the brass 
water supply well sampling apparatus.  The Equipment/Field Blank pair for the electronic water 
level meter was submitted for analysis of VOCs, 1,4-dioxane, total arsenic, and total 
manganese.  The Equipment/Field Blank pair for the brass water supply well sampling 
apparatus was submitted for analysis of VOCs and 1,4-dioxane.  EAI reported all parameters as 
Not Detected above laboratory detection limit.  

3.1.3 Field Sampling Data Review 

Field sampling sheets included in Appendix B were reviewed for completeness and adherence to 
sampling SOPs included in Addendum to the EMP (July 2013 Revision 2.0).   Field sampling data 
show that objectives were met at sampling points, with the following exceptions: 
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 Drawdown during low-flow sampling at monitoring wells AE-2B and AE-4B exceeded the 
recommended drawdown of 0.3 feet.  Water levels did not stabilize during purging at 
the lowest flow rates achievable at these wells.  Drawdowns at the time of parameter 
stabilization ranged from 3.18 feet to 3.4 feet.  Samples were collected following field 
parameter stabilization; however, drawdown and tubing volume calculations indicate 
very slow recharge at these wells.  It is recommended that a no-purge, low-flow 
sampling method (SOP#7 – Grab Sampling with a Peristaltic Pump) be implemented at 
AE-2B and AE-4B. 

 During the sampling event, Summit noted that the depth of FPC-5A reported by the 
previous sampling contractor was not consistent with boring logs.  Summit confirmed 
that FPC-5A is obstructed and that the depth of the tubing intake is above the screened 
interval.  Consistent with previous sampling event, FPC-5A was sampled with a tubing 
intake above the obstruction.  Refer to the FPC-5A sampling log in Appendix B for a 
detailed description of the current conditions at this well.  

 

3.1.4 Other Field QA/QC Issues  

Other QA/QA issues were not identified during completion of the August 2013 sampling event. 

3.2 Office QA/QC activities 

Office QA/QC activities, as required by the EMP, include verification of chain-of-custody 
protocols and sample holding times, verification that all field and laboratory analyses were 
completed, and completion of a Tier I validation of the laboratory reports in accordance with 
the USEPA’s Region I Data Validation Functional Guidelines (Revised December 1996). 

3.2.1 Chain-of-Custody Forms  

Summit reviewed the chain-of-custody forms for completeness and/or lapses in custody.  
Summit found the forms to be complete and did not identify any lapses in chain-of-custody 
protocol.  EAI received each sample cooler within the temperature of +1.0ºC to +3.0ºC.   

3.2.2 Omitted Field and Laboratory Analyses  

Summit reviewed field sampling sheets and EAI laboratory reports and found that the required 
field parameters were collected and the required laboratory analyses for each of the samples 
collected were completed, with no exceptions. 

3.2.3 Tier I Data Validation  

Quality Assurance Associates, LLC (QAA) of College Station, Texas, performed a Tier I validation 
of the EAI laboratory reports under contract to Summit and in accordance with the USEPA’s 
Region I Data Validation Functional Guidelines (Revised December 1996).  QAA evaluated the 
laboratory reports for completeness, assessed the results of Performance Evaluation samples 
analyzed with field samples, and verified that all sample tests were performed within method 
holding times.  The Tier I Data Validation summary reports are provided in Appendix D.  

The Tier I Data Validation completed by QAA found that the laboratory reports were complete; 
however, the following minor exceptions were noted: 

 Sample matrix was not identified by the sampler on every chain of custody; however, 
the laboratory logged in all samples correctly as aqueous. 
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 For the Trip Blanks, the sampler entered the date the Trip Blank was packed into the 

cooler as the date sampled on the custody record.  The laboratory entered the date the 
blank was prepared at the lab as the date sampled and logged in the blank using this 
date.  

 Laboratory Control Standard (LCS) recoveries for antimony slightly exceeded laboratory 
limits for samples collected at MW-4, MW-6, MW-9, MW-10, OP-2, FPC-5A, FPC-6A, FPC-
7A, AE-2A, AE-2B, AE-3A, AE-4A, AE-4B and L-1.  At these sampling points, antimony 
was reported as Not Detected above detection limits.  Therefore, this did not affect the 
sample results. 

 
 Laboratory Control Standard (LCS) and/or Laboratory Control Standard Duplicate (LSCD) 

recoveries for vinyl acetate and 2,2-dichloropropane were lower than laboratory limits 
for samples collected at off-site water supply wells 339BHR, R-3, 346BHR and 415BHR.  
At these sampling points, vinyl acetate and 2,2-dichloropropane were reported as Not 
Detected above laboratory detection limits and these parameters have generally not 
been detected at the Site.  Therefore, this did not appear to affect the sample results. 

 
Results of the Tier I Data Validation indicate that the laboratory reports are complete and no 
analytical data qualifications are warranted.  
 
3.2.4 Field Duplicates 

An original and a duplicate sample were collected at monitoring wells MW-4, MW-8 and FPC-6A, 
off-site water supply well R-3, and leachate sampling location L-1 for QA/QC purposes.  Table 7 
presents the relative percent differences (RPDs) for parameter concentrations detected in the 
original and duplicate samples.  RPDs were calculated only when both sample and duplicate 
values were greater than 5 times the practical quantitation limit (PQL) of the analyte.   

Calculated RPDs were within 10% of the original sample results, with the following exceptions:  
At monitoring well MW-4, the RPDs for aluminum and nickel were 21% and 12%, respectively.   
At leachate sampling location L-1, the RPDs for chemical oxygen demand, barium and iron were 
27%, 18% and 25%, respectively.  

The consistency of parameter concentration values between original and duplicate samples for 
the majority of the parameters analyzed shows that laboratory procedures and analyses 
produced reproducible values.   

3.2.5 Matrix Spike/Matrix Spike Duplicates 

Matrix Spike and Matrix Spike Duplicate (MS/MSD) samples were collected at groundwater 
monitoring wells FPC-6A and AE-3A, and at leachate sampling location L-1.   MS/MSD results for 
monitoring well FPC-6A are included in EAI laboratory report 123704.  MS/MSD results for 
monitoring well AE-3A and leachate sampling location L-1 are included in EAI laboratory report 
123649.   

MS/MSD results for groundwater and leachate samples met applicable QA/QC limits.  Based on 
these results, analytical data were not significantly affected by matrix effects.  
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4.0 SUMMARY OF RESULTS 

4.1 Groundwater Elevations 

Groundwater potentiometric surface contour maps were developed for overburden groundwater 
(Figure 3) and bedrock groundwater (Figure 4) using data collected in August 2013.  Consistent 
with data generated during previous monitoring events, the following observations can be made 
from the overburden and bedrock groundwater potentiometric surface maps: 
 

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

 Bedrock and overburden groundwater elevations in the north-northeast/south-southwest 
trending valley west of the Site support the presence of a flow divide, with the direction 
of groundwater flow changing to north-northeast and south-southwest, along the trends 
of Berry’s Brook and Little River, respectively.   
 

 Water level elevations in overburden wells MW-4 and OP-5 along the eastern boundary 
of the landfill indicate an east/west shallow overburden flow divide is likely present 
proximal to the eastern boundary of the landfill. 
 

Upward and downward hydraulic gradients are present at many of the well couplets monitored 
at the Site. However, the likelihood that the gradients lead to a significant component of vertical 
flow within the hydrogeological units is dependent on the hydrogeological conditions present at 
each location.  The following general statements are based on groundwater elevation 
measurements collected in August 2013: 
 

 Vertical hydraulic gradients at couplets AE-1 and FPC-11 are negligible.  Note that data 
from FPC-11 may be biased due to surface water infiltration; however, results from 
previous monitoring events are similar.  
 

 Vertical hydraulic gradients at couplets GZ-123/125, AE-2, AE-3, FPC-5 and FPC-6 
support a component of upward flow.  
 

 Vertical hydraulic gradients at couplets MW-5, AE-4, FPC-2, FPC-7 and FPC-8 support a 
component of downward flow. 
 

 Vertical hydraulic gradients at couplet FPC-9 support a component of downward flow 
from outwash overburden through the underlying marine unit, with no significant 
component of vertical flow between till and bedrock units.  
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4.2 Groundwater Analytical Results 

Analytical results for the August 2013 sampling event and historical results dating back to 
August 2006 are provided in Table 2 (OU-1 Groundwater Monitoring Wells), Table 3 (OU-2 
Groundwater Monitoring Wells), and Table 5 (Off-site Water Supply Wells).   

Bedrock wells with screened intervals longer than 10 feet were interval sampled in August 2013 
to determine whether contaminant stratification is present and to guide the depth of sampling 
for future events.  Discrete interval sampling results are provided in Table 4 and the results are 
discussed in Section 5.2. 

In general, parameter concentrations reported for samples collected during the August 2013 
sampling event are similar to previous results, and no new parameter detections at monitoring 
points were reported.  Refer to Section 5.3 for a discussion of groundwater regulatory threshold 
exceedances.  

4.2 Surface Water Analytical Results 

Surface water samples were not collected in August 2013 due to insufficient water.  

4.3 Leachate Analytical Results 

Analytical results for leachate sampling location L-1 are summarized in Table 6.  Results are 
compared to NHDES Surface Water Standards of acute and chronic exposure scenarios.   
Results for samples collected in August 2013 indicate that concentrations of iron, selenium and 
ammonia at sampling point L-1 exceed the NHDES Surface Water Standards for a chronic 
exposure scenario.  

Parameter concentrations reported for samples collected during the August 2013 sampling 
event are similar to previous results.  
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5.0 ANNUAL DATA SUMMARY AND DISCUSSION 

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

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

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

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

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

 Evaluation of interval sampling results for evidence of contaminant stratification and to 
establish the depth of tubing intake for future monitoring events.   

5.1 Groundwater Potentiometric Surfaces 

Overburden and bedrock groundwater flowing beyond the western margin of the landfill is 
affected by a flow divide located in a broad topographic saddle to the west of the landfill, which 
results in the bifurcation of groundwater flow into two distinct flow pathways along a prominent 
north-northeast/south-southwest trending valley.  The north-northeastern flow pathway is 
situated within the watershed of Berry’s Brook, which drains to the northeast across Breakfast 
Hill Road.  The south-southwestern flow pathway is situated within the watershed of the Little 
River, which drains to the south-southwest across North Road.   
 
In general, groundwater levels, flow direction, and hydraulic gradients measured in August 
2013 are consistent with those measured in previous annual sampling events. 
 

5.2 Interval Sampling Results 

Discussions with NHDES and EPA prior to the August 2013 sampling event indicated that the 
preferred sampling methodology for wells with screened intervals longer than 10 feet is a low-
flow/low-stress sampling methodology with a tubing intake location selected based upon results 
of interval sampling for constituents of concern.  In August 2013, interval samples were 
collected at 11 bedrock monitoring wells and submitted for analysis of total arsenic, total 
manganese, and 1,4-dioxane (the three primary constituents of concern at the Site).   

Table 4 presents interval sampling analytical results and proposed tubing intake locations 
chosen to coincide with the highest parameter concentrations.  Conclusions drawn by Summit 
based on the interval sampling results include: 

 No significant stratification is apparent at MW-11, FPC-4B, FPC-5B, FPC-6B and FPC-8B. 

 Some stratification of varying degrees appears to may be present at MW-5D, MW-5S, 
MW-8, AE-3B, FPC-7B and GZ-105.  
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 Parameter concentrations at 8 of the 11 wells interval sampled were comparable to 
previous results for the well reported in the last 5 years, including at MW-5D, MW-5S, 
MW-8, AE-3B, MW-11, FPC-4B, FPC-6B and FPC-8B. 

 At FPC-5B, interval sample manganese and arsenic concentrations were similar to results 
from the last 5 years; however, 1,4-dioxane was reported at concentrations ranging 
from 62 to 67 ug/L, or approximately 20% higher than the value reported in August 
2012 (53 ug/L). 

 At FPC-7B, interval sample manganese and arsenic concentrations were higher than 
what is typically reported, but similar to an isolated peak in concentrations reported in 
August 2008.  Summit attributes the relatively high arsenic and manganese 
concentrations reported in interval samples at FPC-7B to be representative of natural 
variation of groundwater quality at this location. 

 At GZ-105, interval sample results for manganese, arsenic and 1,4-dioxane 
concentrations were significantly lower than results from the last 5 years.  Results may 
indicate an improvement in groundwater quality. 

Future sampling of the monitoring wells listed in Table 4 should be conducted with a tubing 
intake at the location identified in Table 4. 

5.3 Groundwater Regulatory Threshold Exceedances 

5.3.1 Monitoring Wells 

Analytical results from overburden and bedrock monitoring wells (total of 30 monitoring wells) 
were tabulated and compared to EPA-established Interim Cleanup Levels (ICLs) and NHDES-
established Ambient Groundwater Quality Standards (AGQSs).  ICL and AGQS exceedances 
reported in groundwater samples collected during the August 2013 sampling event are similar 
to previous results.  Parameters reported at concentrations exceeding ICLs or AGGSs are 
summarized below.   
 
Total Arsenic  

A total of thirty (30) groundwater samples were submitted for analysis of total arsenic.  
The ICL and AGQS for arsenic is 10 micrograms per liter (ug/L).  In August 2013, total 
arsenic was reported at a concentration exceeding 10 ug/L at eighteen (18) wells (MW-
4, MW-5S, MW-5D, MW-8, MW-9, MW-10, MW-11, OP-2, OP-5, BP-4, FPC-5A, FPC-6A, 
FPC-9A, AE-1A, AE-2A, AE-2B, AE-3A, AE-3B).  

Total Manganese 

A total of thirty (30) groundwater samples were submitted for analysis of total 
manganese.   The EPA ICL for manganese is 300 ug/L, and the NHDES AGQS for 
manganese 840 ug/L.     

Total manganese was reported at a concentration exceeding the ICL at twenty one (21) 
wells (MW-4, MW-5S, MW-5D, MW-6, MW-8, MW-9, MW-10, MW-11, OP-2, OP-5, BP-4, 
FPC-6A, FPC-6B, FPC-7B, AE-1A, AE-1B, AE-2A, AE-2B, AE-3A, AE-3B and AE-4A) and at 
a concentration exceeding the AGQS at twelve (12) wells (MW-4, MW-5S, MW-5D, MW-
6, MW-9, MW-10, OP-2, OP-5, BP-4, FPC-6A, FPC-7B and AE-2B). 
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1,4-Dioxane 

Groundwater samples from a subset of monitoring wells in OU-1 and OU-2 were 
submitted for analysis of 1,4-dioxane, including 9 monitoring wells in OU-1 and 13 
monitoring wells in OU-2. The EPA has not established an ICL for 1,4-dioxane.  The 
NHDES AGQS for 1,4-dioxane is 3 ug/L.   

1,4-dioxane was reported at a concentration exceeding the AGQS at sixteen (16) wells 
(MW-4, MW-5S, MW-5D, MW-8, MW-9, MW-11, BP-4, GZ-105, FPC-5A, FPC-5B, FPC-6A, 
FPC-6B, AE-2A, AE-2B, AE-3A and AE-3B).    

The locations of these exceedances are consistent with past events. Reported concentrations 
are consistent with past events and the information provided in the GMP permit renewal 
application.   

Other than manganese, arsenic and 1,4-dioxane, analyzed parameters were not reported at 
concentrations above their respective regulatory standards.  It is important to note that 
benzene ICL/AGQS exceedances occurred at MW-8 and GZ-105 in August 2012; however, 
benzene analyses were not completed at these wells in August 2013 because interval samples 
were collected and submitted only for analysis of arsenic, manganese and 1,4-dioxane. 
 

5.3.2 Off-Site Water Supply Wells 

Analytical results for VOCs (EPA Method 524 NHDES Full List) and 1,4-dioxane from the four 
off-site water supply wells sampled were tabulated and compared to EPA-established ICLs and 
NHDES-established AGQSs.   
 
Consistent with results from previous monitoring events, no ICL or AGQS exceedances were 
reported at the four off-site water supply wells sampled.  1,4-dioxane was not reported present 
at a concentration above the laboratory detection limit of 0.25 ug/L in water supply well 
samples 415BHR and 346BHR.  1,4-dioxane was reported at very low concentrations close to 
the detection limit in two water supply wells (R-3 and 339BHR) at concentrations of 0.45 to 
0.42 ug/L, respectively.  1,4-dioxane concentrations reported at R-3 and 339BHR are equivalent 
to concentrations previously reported at these locations.   
 
Consistent with results from previous monitoring events, all other VOCs analyzed by EPA 
Method 524 (NHDES Full List) were reported as Not Detected above laboratory detection limits.  
It is worth noting that, an isolated detection of methyl tert-butyl ether (MTBE) was reported at 
R-3 in January 2008 and that MTBE was not detected in the following six consecutive annual 
sampling events (2009 to 2013).  Therefore, the January 2008 detection of MTBE at R-3 is 
considered to be a false positive result. 
 

5.4 Parameter Isoconcentration Maps and Cross Sections  

Summit prepared isoconcentration maps showing the lateral and vertical distributions of total 
arsenic, total manganese and 1,4-dioxane concentrations in groundwater.  The interpreted 
lateral distributions of arsenic, manganese and 1,4-dioxane in overburden and bedrock 
groundwater are shown on Figures 5 to 10.  The interpreted vertical distributions of arsenic, 
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manganese and 1,4-dioxane in groundwater are shown on Figures 11 to 16.  General 
conclusions based on a review of Figures 5 through 16 are discussed below.  
 

 In general, arsenic, manganese and 1,4-dioxane concentrations in bedrock and 
overburden groundwater decrease with distance from the landfill area. 
 

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

 
 The pattern of the 1,4-dioxane impacted groundwater area in bedrock and overburden 

groundwater is consistent with the predominant direction of groundwater flow being 
westerly away from the landfill area toward the Berry’s Brook valley, where the direction 
of groundwater flow is to the north-northeast.  
 

 The extent of the 1,4-dioxane impacted groundwater area extends beyond the area 
where elevated redox metal (arsenic, iron and manganese) concentrations are observed.  
This result is consistent with previous interpretations (Summit, 2013a) indicating that 
1,4-dioxane defines the leading edge of the impacted groundwater area. 
 

 Arsenic and/or manganese exceedances were or have been reported at several 
monitoring wells (FPC-7, AE-1 and AE-4, and historically at GZ-123, GZ-125 and FPC-2) 
located hydraulically upgradient or cross-gradient of the impacted groundwater area.  
This result is consistent with previous interpretations (Summit, 2013a) indicating the 
landfill in not considered to be the primary source of arsenic and manganese in 
groundwater and that a reducing condition in groundwater downgradient of the landfill 
resulted in the mobilization of naturally occurring arsenic and manganese present in 
overburden and bedrock.  
 

5.5 Parameter Trend Analysis 

Summit performed a Mann-Kendall statistical trend analysis test for total arsenic, total 
manganese and 1,4-dioxane data at groundwater monitoring points where regulatory threshold 
exceedances were reported in August 2012 or August 2013.  Wells that were interval sampled 
in August 2013 were excluded from trend analyses because interval sampling data are not 
readily comparable to data collected by purging methods.  Refer to Section 5.2 for a discussion 
of interval sampling data in the context of historical results.   
 
The Mann-Kendall test is a statistical method for assessing the probability that an increasing 
trend exists in a given data set.  The test evaluates each data point relative to previous data 
points to calculate the number of positive and negative differences between constituent 
concentrations.  Based on the number of data points and the sum of the negative and positive 
differences between adjacent data points, the probability that a statistically significant trend 
exists is calculated at the confidence limit.   
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Summit completed the trend analysis using data collected since August 1998, and only 
evaluated data sets with four or more data points and two or more detections above the 
laboratory practical quantitative limit (PQL).  Summit used a confidence limit of 95 percent to 
identify statistically significant trends (i.e., there is a 95 percent probability that the trend 
calculated by the test exists).  Summit completed Mann-Kendall trend tests with ProUCL 5.0 
(EPA, 2013a).  
 
In instances where the Mann-Kendall test indicated no statistically significant trend was present, 
the coefficient of variation (CV) test is used to establish statistical evidence for parameter 
stabilization (i.e., to determine whether parameter concentrations were Stable or Not Stable).  
The CV of a dataset is the standard deviation divided by the mean.  The lower the CV, the lower 
the variation in the data set.  Parameter concentrations are considered to be Stable if the CV is 
less than or equal to 1, and Not Stable if the CV is greater than 1.   
 
Time-series trend plots for each of the data sets were prepared and visually reviewed to verify 
that the last five years of data in each data set are consistent with statistical trend analysis 
results.  The time-series trend plots are provided in Appendix E.   
 
The results of Summit’s statistical analysis and qualitative review of the time series charts for 
arsenic, manganese and 1,4-dioxane are provided in a summary table included in Appendix F.   
Conclusions drawn by Summit based on the time-series and statistical trend analysis include: 
 

 1,4-dioxane concentrations are stable at all wells, including off-site water supply wells R-
3 and 339BHR; bedrock monitoring wells AE-2B and BP-4; and overburden monitoring 
wells screened in the outwash unit (MW-4, MW-9 & OP-2) and till unit (FPC-5A, FPC-8A, 
AE-2A & AE-3A).  

 
 A decreasing trend in arsenic concentration indicative of improved groundwater quality 

is apparent in overburden (till) well AE-2A.  
 

 A decreasing trend in manganese concentration indicative of improved groundwater 
quality is apparent at bedrock well AE-2B. 

 
 An increasing trend in arsenic and manganese concentrations is apparent at overburden 

(outwash) well FPC-6A. 
 

 A stable trend in arsenic and an increasing trend in manganese at overburden (outwash) 
well OP-2 may suggest a transition toward a more oxidizing environment that would be 
an improvement in water quality. 

 
 Parameter concentrations at the remaining sampling points did not show significant 

trends. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

6.1 Conclusions 

Based on a review of analytical results for the August 2013 sampling event, Summit concludes 
the following: 
 
Groundwater 
 

 Water quality samples were collected from thirty monitoring wells, one leachate 
sampling location and four off-site water supply wells.  Surface water quality samples 
were not collected due to insufficient water.  Wells FPC-11A and FPC-11B were not 
sampled due to failed road box seals and surface water infiltration into well casings.  
Consistent with previous monitoring events, water supply well R-5 was not sampled 
because the residence was not in use and the well is out of service. 

 Results of the Tier I Data Validation and Summit’s review of the analytical data indicate 
the laboratory analytical data package is complete, of good quality, and meets data 
quality objectives.  Results of Field Duplicate sampling and Matrix Spike/Matrix Spike 
Duplicate analyses show that the laboratory produced consistent and reproducible 
results.  Equipment Blank and Trip Blank results show that sample integrity was 
maintained through sample collection and handling, and equipment decontamination 
procedures did not affect analytical results. 

 In general, the parameters and locations that exceeded the regulatory thresholds are 
similar to historical monitoring events.  Parameters reported at concentrations exceeding 
EPA ICLs and/or NHDES AGQSs were limited to arsenic, manganese and 1,4-dioxane. 

 Arsenic concentrations exceeding the EPA ICL and NHDES AGQS were reported in 10 of 
the 11 monitoring wells sampled in OU-1, and 8 of the 19 monitoring wells sampled in 
OU-2.  

 Manganese concentrations exceeding the EPA ICL (300 ug/L) were reported in 11 of the 
11 monitoring wells sampled in OU-1, and 10 of the 19 monitoring wells sampled in OU-
2.  Manganese concentrations exceeding the AGQS (840 ug/L) were reported in 9 of the 
11 monitoring wells in OU-1, and 3 of the 19 monitoring wells in OU-2.  

 Groundwater samples from a subset of monitoring wells in OU-1 and OU-2 were 
submitted for analysis of 1,4-dioxane.  1,4-dioxane concentrations exceeding the NHDES 
AGQS were reported in 7 of the 9 samples from monitoring wells in OU-1, and 9 of the 
12 samples from monitoring wells in OU-2. 

 Groundwater quality results for August 2013 met EPA-established ICLs for benzene, 
chlorobenzene, tetrahydrofuran, methyl ethyl ketone (2-butanone), antimony, beryllium, 
chromium, lead, nickel and vanadium.  Benzene ICL exceedances occurred at MW-8 and 
GZ-105 in August 2012; however, benzene analyses were not completed at these wells 
in August 2013 because interval samples were collected and submitted only for analysis 
of arsenic, manganese and 1,4-dioxane. 

 Consistent with results from previous monitoring events, no ICL or AGQS exceedances 
were reported at the four off-site water supply wells sampled.  In August 2013, 1,4-



SUMMIT ENVIRONMENTAL CONSULTANTS 

 
2013 Annual Summary Report 
Coakley Landfill – North Hampton, New Hampshire 
Page 18 
  

dioxane was reported at very low concentrations close to the detection limit in two 
water supply wells (R-3 and 339BHR) at concentrations of 0.45 to 0.42 ug/L, 
respectively.  1,4-dioxane was not reported present at a concentration above the 
laboratory detection limit of 0.25 ug/L in water supply well samples 415BHR and 
346BHR.  Statistical and visual trend analyses indicate that 1,4-dioxane concentrations 
are stable at R-3 and 339BHR and at two monitoring well couplets (FPC-5 and FPC-6) 
located hydraulically upgradient of R-3 and 339BHR. 

 Trend analysis results for arsenic, manganese and 1,4-dioxane concentrations in 
groundwater indicate that water quality is stable at the majority of the wells in OU-1 and 
OU-2.  Trends in arsenic and/or manganese concentrations at AE-2A, AE-2B and OP-2 
indicate a general improvement in groundwater quality.  Trends in arsenic and 
manganese concentrations at FPC-6A indicate a general decline in groundwater quality 
at this location.  Trends indicative of a change in water quality were not identified at the 
remaining sampling points. 
 

 Interval samples were collected in August 2013 at eleven bedrock monitoring wells with 
screen intervals longer than 10 feet to determine whether contaminant stratification is 
present and to establish the depth of tubing intakes for future monitoring events.  
Significant differences in arsenic, manganese and/or 1,4-dioxane concentrations, 
indicative of varying degrees of contaminant stratification, were present at 6 of the 11 
wells tested.  The proposed tubing intake depths for future monitoring events are 
identified in Table 4. 

 
Surface Water 
 

 Surface water samples were not collected in August 2013 due to insufficient water at all 
surface water sampling locations. 
 

Leachate 
 

 Analytical results from leachate sampling point L-1 are similar to those previously 
reported at this location.  It is important to note that the landfill does not have a 
leachate collection system, and “leachate” samples collected at L-1 are more 
representative of shallow overburden groundwater discharging to an impounded wetland 
area on the northwestern margin of the landfill. 

 



SUMMIT ENVIRONMENTAL CONSULTANTS 

 
2013 Annual Summary Report 
Coakley Landfill – North Hampton, New Hampshire 
Page 19 
  

6.2 Recommendations 

Based on observations and monitoring results for August 2013, Summit recommends the 
following: 

 EPA/NHDES approval is requested for the proposed changes to depth of tubing intake 
listed in Table 4.  New sampling tubing must be installed in Table 4 wells prior to the 
August 2014 sampling event. 

 EPA/NHDES approval is requested for the implementation of a no-purge, low-flow 
sampling method at AE-2B and AE-4B. 

 Interval sampling should be conducted at FPC-11B prior to or during the August 2014 
monitoring event to establish the depth of the tubing intake used for subsequent 
monitoring events. 

 Well FPC-5A should be repaired or redeveloped. 

 The PVC casing for FPC-11C was modified during repair work on January 10, 2014 and 
the measuring point elevation needs to be resurveyed. 

 Given the historical database for a number of sampling locations and the improving or 
stable water quality at many locations, NHDES/EPA approval is requested for a reduction 
in the number of analytical parameters and/or wells where groundwater monitoring is 
required.  

 Revisions to the EMP based on the findings and recommendations discussed in this 
report and as required by the new GMP for the Site should be completed following 
EPA/NHDES review of this report.   
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TABLE 1

SUMMARY OF GROUNDWATER ELEVATION DATA
2013 ANNUAL SUMMARY 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 Aug-11 Aug-12 Aug-13
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. 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. 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 96.75 96.48 97.39
MW-2 94.54 10-20 86.75 89.00 NM NM 88.61 88.95 88.40 87.88 88.79 86.85 87.69
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 97.20 96.90 97.75
MW-5S (Note 5) 101.96 48-78 93.69 91.89 87.81 90.96 91.5 91.11 91.24 92.24 89.33 91.46 88.78 88.71 90.89 88.54 91.42 89.54 91.47 90.99 89.70 89.89 89.02 90.06
MW-5D (Note 5) 99.72 139-159 91.22 87.17 90.1 90.74 89.92 90.31 91.72 88.60 90.60 88.12 89.22 89.96 88.02 89.82 88.61 90.42 90.35 88.96 89.11 88.25 89.52
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 90.73 89.66 90.40
MW-8 (Note 5) 85.02 44-65 81.1 79.46 78.48 78.07 78.71 76.66 78.32 75.04 77.63 78.09 77.70 78.22 78.33 76.02 77.93 75.64 76.32 77.58 75.66 77.90 76.61 78.20 77.61 76.35 77.26 75.70 77.42
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 77.15 74.15 75.22
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 75.46 74.22 74.50
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 81.54 80.36 82.10
OP-2 (Note 5) 100.00 7-12 91.44 95.86 95.4 92.85 93.62 91.03 92.39 93.37 93.27 92.75 87.25 92.00 93.49 91.85 92.26 93.05 91.94 93.80 92.28 94.04 93.98 92.50 93.17 92.52 77.42
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 97.22 96.86 97.72
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 97.00 96.63 97.53
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 96.93 96.61 97.51
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 75.00 73.52 74.70
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 74.26 74.01 75.30
AE-3A 86.10 ??-17.5 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 78.30 77.04 77.50
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 78.84 77.50 77.84
AE-4A 77.20 5-15 73.47 70.75 73.75 72.91 73.10 73.20 71.49 73.10 70.80 72.29
AE-4B 77.50 34-44 73.42 70.51 73.30 72.28 73.61 73.01 71.10 72.18 70.58 72.12
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 75.98 75.41 75.89
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 74.94 76.51 75.22
FPC-4B 75.83 18-33 71.83 69.96 71.58 68.21 71.63 70.95 71.81 71.24 69.80 71.01 69.51 70.43
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 72.91 72.05 72.11
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 74.33 72.95 73.64
FPC-6A (Note 6) 79.20 3.5-4.5 73.23 72.74 72.84 72.85 72.85 73.11 73.01 72.65 75.03 72.91 75.03 74.58 75.22 74.42 70.88 71.87 70.77 71.22
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 72.35 71.06 71.60
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 81.10 80.20 80.73
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 80.82 79.95 80.42
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 72.46 71.31 72.60
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 72.28 71.16 72.40
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 96.58 96.18 97.23
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 96.96 96.21 97.22
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 96.65 96.78 97.69
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 96.68 96.38 97.45
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 97.10 96.37 97.30
FPC-11C 118.04 18-33 96.58 97.44
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 70.71 69.47 70.70
GZ-123 87.49 9.5-16.5 76.91 77.90 78.28 77.05 77.42 77.01 77.24
GZ-125 88.77 57-200 80.35 81.73 81.87 80.36 80.32 80.07 80.79
NOTES:

    and Associates, Inc. dated September 1998.  Surveyed "top of cap" elevations for MW-5S, MW-5D and MW-8 were adjusted to top of PVC using field measurements (significant settling is not likely at these wells as they are 2-inch diameter wells
5. Summit determined that Reference Point Elevations for MW-5S, MW-5D, MW-8 and OP-2 were incorrect for data collected since 1999.  Correct measuring point elevations were identified on an as built survey plan prepared by Richard D. Bartlett

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.

    install in 6 inch diamter boreholes through 6-inch diameter metal casings.  A PVC casing elevation was listed for OP-2.  Groundwater elevation data since April 1999 adjustments are as follows:  MW-5S (+3.54 ft), MW-5D (+1.33 ft),

    well depth (9.97 feet), stickup (5.54 feet), and an assumed 1 foot screen interval.

    MW-8 (-0.28 ft) and OP-2 (+1.51 ft).
6. A replacement well (point) for FPC-6A was installed in August 2003, due to insufficient water for sampling for extended periods of time.  However, the reference point elevation was not updated at that time.  Therefore, groundwater elevations
    presented in previous monitoring reports for FPC-6A since August 2003 were incorrect.  Summit surveyed the FPC-6A reference point elevation in December 2013 relative to the FPC-6B reference point elevation and determined that the measure point
    elevation for FPC-6A is 79.20 feet (not 77.00 feet, as identifed in previous reports).  Groundwater elevations at FPC-6A since August 2004 were corrected by +2.20 feet.  In addition, the FPC-6A screened interval was updated based on



TABLE 2
Summary of OU-1 Groundwater Analytical Results

2013 Annual Report
Coakley Landfill - North Hampton, New Hampshire

SAMPLE IDENTIFICATION NHDES EPA MW-4 MW-4 MW-4 MW-4 MW-4 MW-4 MW-4 MW-4 MW-4 MW-4-DUP MW-5S MW-5S MW-5S MW-5S MW-5S MW-5S MW-5S
DATE SAMPLED AGQS ICL 30-Aug-05 30-Aug-06 16-Nov-07 13-Aug-08 20-Aug-09 17-Aug-10 18-Aug-11 28-Aug-12 13-Aug-13 13-Aug-13 29-Aug-06 9-Nov-07 13-Aug-08 20-Aug-09 19-Aug-10 19-Aug-11 27-Aug-12

VOLATILE ORGANIC COMPOUNDS (ug/l)
Acetone 6,000 BDL NA NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL
Benzene 5 5 BDL NA NA NA NA NA NA NA NA NA BDL 5 4 3 4 4 3
Chlorobenzene 100 100 4 NA NA NA NA NA NA NA NA NA BDL 3 2 2 3 2 BDL
Chloroethane BDL NA NA NA NA NA NA NA NA NA BDL 13 9 8 7 7 6
Chloromethane 30 BDL NA NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL
1,4 Dichlorobenzene 75 BDL NA NA NA NA NA NA NA NA NA BDL 3 2 3 3 3 2
1,1 Dichloroethane 81 BDL NA NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL
Ethylbenzene 700 BDL NA NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL
Isopropylbenzene 800 BDL NA NA NA NA NA NA NA NA NA BDL 2 1 1 2 2 1
p - Isopropyltoluene 260 BDL NA NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL
Naphthalene 20 BDL NA NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL
Diethyl Ether 1,400 BDL NA NA NA NA NA NA NA NA NA BDL 52 45 37 40 32 27
Tetrahydrofuran 154 154 BDL NA NA NA NA NA NA NA NA NA BDL 60 40 40 40 40 30
Toluene 1,000 BDL NA NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL
1,2,4 Trimethylbenzene 330 BDL NA NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL
1,3,5 Trimethylbenzene 330 BDL NA NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL
o-Xylene BDL NA NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL
m&p - Xylene BDL NA NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL
1,4-Dioxane 3 NA NA NA NA NA 6 6 2.5 4.6 4.8 NA NA NA 70 90 70 61
Methylethylketone (MEK) 4,000 200 BDL NA NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL
Methylisobutylketone (MIBK) 2,000 BDL NA NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL
Methyl-t-butyl Ether (MTBE) 13 BDL NA NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL
Tertiary-butyl Alcohol (TBA) 40 NA NA NA NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL
METALS (ug/l)
Aluminum BDL 34,000 28,000 34,000 BDL 140 300 140 690 850 BDL BDL BDL BDL BDL BDL BDL
Antimony 6 6 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Arsenic 10 10 130 43 58 69 70 64 81 80 53 53 10 26 26 18 16 18 17
Barium 2,000 530 190 200 250 73 71 67 52 70 70 190 210 190 180 180 180 180
Beryllium 4 4 BDL BDL 3 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Cadmium 5 BDL 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 63,000 60,000 55,000 56,000 54,000 45,000 43,000 42,000 34,000 33,000 34,000
Chromium 100 50 600 150 140 190 2 BDL 1 BDL 3 4 BDL BDL BDL BDL BDL BDL BDL
Cobalt 130 34 53 53 5 4 4 3 4 4 8 11 11 7 4 4 4
Copper 1,300 170 38 71 78 2 2 3 2 4 4 BDL BDL BDL BDL BDL BDL BDL
Dissolved Iron 17,000 27,000 24,000 50,000 23,000 21,000 22,000 18,000 NA NA 19,000 23,000 21,000 14,000 12,000 14,000 13,000
Dissolved Manganese 1,500 1,300 1,300 2,600 1,200 1,000 1,100 1,000 NA NA 3,700 4,200 4,300 3,200 2,800 3,000 3,600
Iron (Total) 380,000 110,000 160,000 150,000 24,000 22,000 24,000 20,000 21,000 21,000 17,000 25,000 23,000 16,000 13,000 14,000 13,000
Lead 15 15 100 23 37 43 BDL BDL BDL BDL 2 2 BDL BDL BDL BDL BDL BDL BDL
Magnesium 84,000 38,000 39,000 47,000 24,000 19,000 19,000 16,000 15,000 15,000 30,000 24,000 22,000 26,000 22,000 20,000 19,000
Manganese (Total) 840 300 13,000 4,500 5,900 5,800 1,200 1,100 1,300 1,200 970 960 3,700 4,400 3,900 3,400 2,900 2,900 3,600
Mercury 2 BDL BDL 0.1 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Nickel 100 100 410 99 130 150 9 8 12 6 8 9 17 22 19 14 11 10 10
Potassium 60,000 39,000 44,000 49,000 38,000 30,000 29,000 25,000 24,000 25,000 27,000 22,000 22,000 25,000 22,000 20,000 20,000
Selenium 50 BDL BDL BDL BDL BDL 4 BDL BDL 2 2 BDL BDL BDL 1 8 BDL 5
Silver 100 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 2 BDL BDL BDL BDL BDL
Sodium 52,000 56,000 39,000 43,000 34,000 31,000 30,000 20,000 20,000 20,000 76,000 110,000 87,000 94,000 99,000 85,000 89,000
Thallium 2 BDL 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 BDL BDL BDL BDL BDL
Zinc 540 91 190 210 6 BDL BDL 8 8 9 6 14 BDL BDL BDL BDL BDL
FIELD PARAMETERS
     Temperature (degress Celcius) 19 17 13 18 16 15 15 16 NA NA 12 10 13 12 12 13 12
     pH (standard units) 6.6 6.5 6.6 6.2 6.7 6.5 6.4 6.5 NA NA 6.6 6.8 6.8 7.0 6.5 6.8 7.0
     Conductivity (us/cm) 544 1024 1029 1025 1080 1037 552 784 NA NA 884 1203 1090 1095 1072 687 826
     Dissolved Oxygen (mg/l) 3.4 3.7 1.7 3.2 1.3 1.6 2.5 2.2 NA NA 3.3 0.5 0.7 0.2 0.3 0.2 0.2
     Turbidity (NTU) 1072 11 6000 35 15 13 15 NA NA 11 1 79 9 4 3 1
     Oxidation Reduction Potential (mV) -43 -44 154 22 -51 -63 -78 -64 NA NA -82 -128 -91 -112 -75 -131 -118

NOTES: SEE LAST PAGE

10,000
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TABLE 2
Summary of OU-1 Groundwater Analytical Results
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SAMPLE IDENTIFICATION NHDES EPA
DATE SAMPLED AGQS ICL

VOLATILE ORGANIC COMPOUNDS (ug/l)
Acetone 6,000
Benzene 5 5
Chlorobenzene 100 100
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 154 154
Toluene 1,000
1,2,4 Trimethylbenzene 330
1,3,5 Trimethylbenzene 330
o-Xylene
m&p - Xylene
1,4-Dioxane 3
Methylethylketone (MEK) 4,000 200
Methylisobutylketone (MIBK) 2,000
Methyl-t-butyl Ether (MTBE) 13
Tertiary-butyl Alcohol (TBA) 40
METALS (ug/l)
Aluminum
Antimony 6 6
Arsenic 10 10
Barium 2,000
Beryllium 4 4
Cadmium 5
Calcium
Chromium 100 50
Cobalt
Copper 1,300
Dissolved Iron
Dissolved Manganese
Iron (Total)
Lead 15 15
Magnesium
Manganese (Total) 840 300
Mercury 2
Nickel 100 100
Potassium
Selenium 50
Silver 100
Sodium
Thallium 2
Vanadium 260
Zinc
FIELD PARAMETERS
     Temperature (degress Celcius)
     pH (standard units)
     Conductivity (us/cm)
     Dissolved Oxygen (mg/l)
     Turbidity (NTU)
     Oxidation Reduction Potential (mV)

10,000

MW-5D MW-5D MW-5D MW-5D MW-5D MW-5D MW-5D MW-6 MW-6 MW-6 MW-6 MW-6-150BGS MW-6-150BGS MW-6-150BGS MW-6-150BGS
29-Aug-06 15-Nov-07 13-Aug-08 20-Aug-09 19-Aug-10 18-Aug-11 27-Aug-12 29-Aug-06 12-Nov-07 12-Aug-08 19-Aug-09 8-Feb-11 15-Aug-11 27-Aug-12 16-Aug-13

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
2 3 2 2 2 2 2 BDL BDL BDL BDL BDL BDL BDL BDL
4 5 4 3 4 3 3 BDL BDL BDL BDL BDL BDL BDL BDL

24 33 38 32 31 38 41 BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL 2 2 2 2 2 2 BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
89 130 120 100 99 100 110 BDL BDL BDL BDL BDL BDL BDL BDL
110 110 110 90 90 110 90 BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL 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 140 150 140 140 NA NA NA BDL BDL < 1 < 0.25 < 0.25

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL 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
NA 60 50 40 40 50 40 NA BDL BDL BDL BDL BDL BDL BDL

8 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

5 11 5 6 10 10 11 BDL BDL BDL BDL BDL BDL BDL BDL
120 130 110 120 110 130 130 BDL BDL BDL BDL 7 5 6 2
BDL BDL BDL BDL BDL BDL BDL 6 BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

48,000 30,000 31,000 32,000 32,000 29,000 35,000 15,000 13,000 11,000 11,000 15,000 15,000 16,000 15,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL 1 BDL BDL 1 BDL BDL BDL BDL BDL 1 BDL 1 BDL
BDL BDL BDL BDL BDL BDL BDL BDL 2 1 2 2 9 12 BDL
NA NA NA NA NA NA NA 900 3,900 250 340 2,800 2,500 1,000 NA
NA NA NA NA NA NA NA 540 820 470 510 1,900 1,800 2,400 NA

17,000 15 12,000 15,000 13,000 13,000 15,000 1,200 5,800 1,800 8,000 4,900 17,000 16,000 2,600
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 3 1 1 BDL

44,000 27,000 26,000 32,000 28,000 25,000 28,000 6,200 5,200 4,000 4,500 5,200 5,700 5,700 5,700
890 860 780 770 730 780 960 540 740 520 490 1,900 1,800 2,500 990
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
14 11 12 10 9 9 9 BDL 3 1 2 2 2 4 2

30,000 22,000 23,000 25,000 22,000 21,000 22,000 1,800 1,700 1,500 1,600 1,600 1,700 1,900 1,600
4 BDL 2 4 18 BDL 13 BDL BDL BDL BDL BDL BDL BDL BDL

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
140,000 170,000 160,000 140,000 140,000 130,000 130,000 10,000 12,000 10,000 11,000 11,000 12,000 12,000 12,000

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 BDL BDL BDL BDL

7 BDL BDL BDL BDL BDL BDL 13 9 6 8 14 21 26 16

11 11 12 13 12 13 12 12 10 11 12 6 15 14 13
7.2 7.1 7.1 7.0 7.2 6.8 7.3 6.9 5.8 6.0 6.0 6.0 6.3 6.8 5.8

1146 1570 1451 12 1510 1367 1431 138 196 148 152 238 244 232 235
1.3 0.5 0.2 9.7 0.1 0.3 0.2 1.7 1.0 0.6 5.8 1.5 2.3 2.2 0.8
10 3 103 11 1 2 9 8 17 315 41 19 109 69 28

-171 1 -127 -141 -166 -161 -146 -76 95 120 83 34 302 -73 120

NOTES: SEE LAST PAGE
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TABLE 2
Summary of OU-1 Groundwater Analytical Results

2013 Annual Report
Coakley Landfill - North Hampton, New Hampshire

SAMPLE IDENTIFICATION NHDES EPA
DATE SAMPLED AGQS ICL

VOLATILE ORGANIC COMPOUNDS (ug/l)
Acetone 6,000
Benzene 5 5
Chlorobenzene 100 100
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 154 154
Toluene 1,000
1,2,4 Trimethylbenzene 330
1,3,5 Trimethylbenzene 330
o-Xylene
m&p - Xylene
1,4-Dioxane 3
Methylethylketone (MEK) 4,000 200
Methylisobutylketone (MIBK) 2,000
Methyl-t-butyl Ether (MTBE) 13
Tertiary-butyl Alcohol (TBA) 40
METALS (ug/l)
Aluminum
Antimony 6 6
Arsenic 10 10
Barium 2,000
Beryllium 4 4
Cadmium 5
Calcium
Chromium 100 50
Cobalt
Copper 1,300
Dissolved Iron
Dissolved Manganese
Iron (Total)
Lead 15 15
Magnesium
Manganese (Total) 840 300
Mercury 2
Nickel 100 100
Potassium
Selenium 50
Silver 100
Sodium
Thallium 2
Vanadium 260
Zinc
FIELD PARAMETERS
     Temperature (degress Celcius)
     pH (standard units)
     Conductivity (us/cm)
     Dissolved Oxygen (mg/l)
     Turbidity (NTU)
     Oxidation Reduction Potential (mV)

10,000

MW-8 MW-8 MW-8 MW-8 MW-8 MW-8 MW-8 MW-9 MW-9 MW-9 MW-9 MW-9 MW-9 MW-9 MW-9 MW-9
30-Aug-06 13-Nov-07 13-Aug-08 20-Aug-09 17-Aug-10 18-Aug-11 27-Aug-12 25-Aug-05 29-Aug-06 13-Nov-07 13-Aug-08 18-Aug-09 17-Aug-10 18-Aug-11 28-Aug-12 15-Aug-13

BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
5 3 4 4 6 6 6 5 NA NA NA NA NA NA NA NA
4 3 4 3 7 12 9 79 NA NA NA NA NA NA NA NA

20 19 21 18 20 27 18 5 NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL 2 2 2 2 3 2 19 NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL 2 2 2 2 2 2 2 NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
114 130 110 99 98 88 73 BDL NA NA NA NA NA NA NA NA
239 180 180 180 160 140 100 84 NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA

3 2 1 1 1 1 BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL 1 1 BDL BDL NA NA NA NA NA NA NA NA

3 3 2 1 1 1 1 4 NA NA NA NA NA NA NA NA
NA NA NA 310 230 200 210 NA NA NA NA NA 16 14 30 6.1

BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
NA 70 70 60 50 50 40 NA NA NA NA NA NA NA NA NA

26 60 60 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 190
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

7 10 8 8 13 16 18 280 81 56 57 78 120 130 140 46
170 170 190 210 240 340 340 92 66 41 39 58 120 110 140 61
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

55,000 31,000 36,000 42,000 41,000 38,000 44,000 86,000 55,000 27,000 35,000 39,000 68,000 58,000 82,000 40,000
BDL BDL BDL BDL BDL BDL BDL 3 BDL BDL BDL BDL 1 BDL 1 BDL
BDL 3 6 3 2 5 5 4 BDL 12 7 3 2 2 11 9
BDL 1 BDL BDL BDL BDL BDL 3 BDL BDL BDL BDL 1 BDL BDL 2
NA NA NA NA NA NA NA 56,000 57,000 17,000 35,000 45,000 48,000 32,000 44,000 NA
NA NA NA NA NA NA NA 820 2,200 1,400 3,300 2,300 1,300 940 1,300 NA

5,900 4,300 6,500 5,600 5,200 9,900 10,000 51,000 65,000 16,000 34,000 37,000 55,000 37,000 46,000 23,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 1

68,000 36,000 40,000 50,000 45,000 42,000 44,000 45,000 22,000 12,000 11,000 12,000 24,000 23,000 27,000 11,000
2,500 1,600 1,900 2,000 2,100 1,700 2,200 710 2,400 1,200 3,500 2,100 1,400 880 1,400 1,300
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
18 19 26 22 17 19 20 14 5 16 7 4 5 5 14 8

17,000 12,000 14,000 14,000 16,000 18,000 20,000 25,000 15,000 6,800 7,300 9,700 19,000 15,000 20,000 7,400
5 BDL 3 5 4 BDL 12 6 BDL BDL BDL BDL 6 BDL 5 2

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
180,000 240,000 210,000 210,000 190,000 170,000 180,000 98,000 35,000 38,000 28,000 19,000 60,000 56,000 71,000 18,000

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL 1 2 2 1 2 BDL 7 BDL BDL BDL BDL BDL BDL BDL BDL

6 18 BDL BDL BDL BDL BDL 4 3 BDL BDL BDL BDL BDL BDL 7

13 10 14 14 16 13 15 15 15 11 16 15 16 15 16 18
6.7 7.2 7.3 7.9 6.8 5.6 6.9 6.5 6.4 6.0 6.1 6.5 5.9 6.1 6.3 6.2

1339 1670 1570 1660 1630 1555 1601 1273 644.6 491 473 578 1154 738 1222 553
2.1 1.2 1.0 0.2 0.3 0.5 0.3 0.8 622 * 0.7 0.4 0.4 0.4 0.4 0.8 2.0
8 14 100 0 2 11 1 29 13 2 82 3 2 1 2 15

-55 45 -151 -163 -102 -129 -171 -102 -55 38 -19 -59 -4 -66 -156 -19

NOTES: SEE LAST PAGE
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TABLE 2
Summary of OU-1 Groundwater Analytical Results

2013 Annual Report
Coakley Landfill - North Hampton, New Hampshire

SAMPLE IDENTIFICATION NHDES EPA
DATE SAMPLED AGQS ICL

VOLATILE ORGANIC COMPOUNDS (ug/l)
Acetone 6,000
Benzene 5 5
Chlorobenzene 100 100
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 154 154
Toluene 1,000
1,2,4 Trimethylbenzene 330
1,3,5 Trimethylbenzene 330
o-Xylene
m&p - Xylene
1,4-Dioxane 3
Methylethylketone (MEK) 4,000 200
Methylisobutylketone (MIBK) 2,000
Methyl-t-butyl Ether (MTBE) 13
Tertiary-butyl Alcohol (TBA) 40
METALS (ug/l)
Aluminum
Antimony 6 6
Arsenic 10 10
Barium 2,000
Beryllium 4 4
Cadmium 5
Calcium
Chromium 100 50
Cobalt
Copper 1,300
Dissolved Iron
Dissolved Manganese
Iron (Total)
Lead 15 15
Magnesium
Manganese (Total) 840 300
Mercury 2
Nickel 100 100
Potassium
Selenium 50
Silver 100
Sodium
Thallium 2
Vanadium 260
Zinc
FIELD PARAMETERS
     Temperature (degress Celcius)
     pH (standard units)
     Conductivity (us/cm)
     Dissolved Oxygen (mg/l)
     Turbidity (NTU)
     Oxidation Reduction Potential (mV)

10,000

MW-10 MW-10 MW-10 MW-10 MW-10 MW-10 MW-10 MW-10 MW-10 MW-11 MW-11 MW-11 MW-11 MW-11 MW-11 MW-11
26-Aug-05 29-Aug-06 13-Nov-07 13-Aug-08 18-Aug-09 18-Aug-10 19-Aug-11 28-Aug-12 15-Aug-13 29-Aug-06 8-Nov-07 13-Aug-08 19-Aug-09 18-Aug-10 19-Aug-11 29-Aug-12

BDL NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA NA NA NA 5 8 5 4 3 2 2
BDL NA NA NA NA NA NA NA NA 2 3 2 2 BDL BDL BDL
BDL NA NA NA NA NA NA NA NA 20 32 19 19 9 8 6
BDL NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA NA NA NA BDL 2 1 1 1 1 BDL
BDL NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA NA NA NA BDL 4 2 2 1 2 BDL
BDL NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA NA NA NA 47 75 37 34 24 18 13
BDL NA NA NA NA NA NA NA NA 50 60 30 30 20 20 10
BDL NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA NA NA NA BDL 2 BDL 1 BDL BDL BDL
BDL NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA NA NA NA 8 12 4 6 4 3 2
NA NA NA NA NA NA NA NA NA NA NA NA 100 45 40 56

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

BDL 19 BDL 70 50 BDL BDL BDL 130 BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
24 11 12 9 17 19 12 19 15 10 15 13 11 11 8 9
89 55 64 19 46 71 54 67 45 96 95 89 83 74 73 68

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

81,000 53,000 52,000 17,000 45,000 64,000 43,000 70,000 42,000 31,000 26,000 22,000 24,000 21,000 20,000 22,000
BDL BDL BDL BDL 2 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

5 7 6 2 5 3 2 2 BDL BDL 3 6 2 2 2 2
BDL BDL BDL BDL BDL 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

46,000 27,000 28,000 6,600 29,000 35,000 20,000 30,000 25,000 17,000 15,000 19,000 15,000 13,000 12,000 12,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

23,000 14,000 15,000 3,900 11,000 18,000 13,000 19,000 11,000 25,000 19,000 19,000 21,000 17,000 17,000 16,000
3,500 3,200 2,800 760 2,200 2,700 1,600 3,000 1,700 450 410 440 390 340 350 410
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
14 7 8 3 5 6 4 5 2 8 12 18 8 6 5 5

20,000 9,400 12,000 5,200 8,600 13,000 10,000 12,000 8,500 10,000 9,300 8,800 9,800 8,100 8,500 8,500
3 BDL BDL BDL BDL 5 BDL 3 2 BDL BDL BDL BDL 4 BDL 2

BDL BDL BDL 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 50,000 71,000 32,000 110,000 140,000 110,000 110,000 100,000 80,000 76,000

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
4 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
7 16 19 5 6 6 BDL BDL BDL 6 32 BDL BDL BDL BDL BDL

15 16 10 17 17 16 15 16 17 12 10 12 12 14 14 12
6.7 6.5 6.3 6.1 6.5 6.1 6.3 6.5 6.3 6.9 6.7 6.9 7.0 6.5 5.4 6.9

1033 464.4 960 220 564 897 483 857 587 800.3 1420 830 858 751 483 714
2.3 735 * 0.5 0.5 0.3 0.4 0.3 0.3 1.9 0.4 0.2 0.6 0.6 0.3 0.2 0.2
12 10 2 19 3 2 4 1 18 24 2 35 9 3 4 1

-106 -65 37 9 -69 -8 -65 -160 -68 -204 -30 -102 -104 -67 -99 -195

NOTES: SEE LAST PAGE
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TABLE 2
Summary of OU-1 Groundwater Analytical Results

2013 Annual Report
Coakley Landfill - North Hampton, New Hampshire

SAMPLE IDENTIFICATION NHDES EPA
DATE SAMPLED AGQS ICL

VOLATILE ORGANIC COMPOUNDS (ug/l)
Acetone 6,000
Benzene 5 5
Chlorobenzene 100 100
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 154 154
Toluene 1,000
1,2,4 Trimethylbenzene 330
1,3,5 Trimethylbenzene 330
o-Xylene
m&p - Xylene
1,4-Dioxane 3
Methylethylketone (MEK) 4,000 200
Methylisobutylketone (MIBK) 2,000
Methyl-t-butyl Ether (MTBE) 13
Tertiary-butyl Alcohol (TBA) 40
METALS (ug/l)
Aluminum
Antimony 6 6
Arsenic 10 10
Barium 2,000
Beryllium 4 4
Cadmium 5
Calcium
Chromium 100 50
Cobalt
Copper 1,300
Dissolved Iron
Dissolved Manganese
Iron (Total)
Lead 15 15
Magnesium
Manganese (Total) 840 300
Mercury 2
Nickel 100 100
Potassium
Selenium 50
Silver 100
Sodium
Thallium 2
Vanadium 260
Zinc
FIELD PARAMETERS
     Temperature (degress Celcius)
     pH (standard units)
     Conductivity (us/cm)
     Dissolved Oxygen (mg/l)
     Turbidity (NTU)
     Oxidation Reduction Potential (mV)

10,000

OP-2 OP-2 OP-2 OP-2 OP-2 OP-2 OP-2 OP-2 OP-2 OP-5 OP-5 OP-5 OP-5 OP-5 OP-5 OP-5 OP-5 OP-5
26-Aug-05 29-Aug-06 9-Nov-07 13-Aug-08 18-Aug-09 18-Aug-10 17-Aug-11 27-Aug-12 13-Aug-13 26-Aug-05 30-Aug-06 9-Nov-07 13-Aug-08 19-Aug-09 18-Aug-10 17-Aug-11 28-Aug-12 12-Aug-13

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

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

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

3 NA NA NA NA NA NA NA NA BDL NA NA NA NA NA NA NA NA
BDL NA NA NA NA NA NA NA NA BDL NA NA NA NA NA NA NA NA
BDL NA NA NA NA NA NA NA NA BDL NA NA NA NA NA NA NA NA
BDL NA NA NA NA NA NA NA NA BDL NA NA NA NA NA NA NA NA
BDL NA NA NA NA NA NA NA NA BDL NA NA NA NA NA NA NA NA
BDL NA NA NA NA NA NA NA NA BDL NA NA NA NA NA NA NA NA
BDL NA NA NA NA NA NA NA NA BDL NA NA NA NA NA NA NA NA
BDL NA NA NA NA NA NA NA NA BDL NA NA NA NA NA NA NA NA
BDL NA NA NA NA NA NA NA NA BDL NA NA NA NA NA NA NA NA
BDL NA NA NA NA NA NA NA NA BDL NA NA NA NA NA NA NA NA
BDL NA NA NA NA NA NA NA NA BDL NA NA NA NA NA NA NA NA
BDL NA NA NA NA NA NA NA NA BDL NA NA NA NA NA NA NA NA
NA NA NA NA NA 1 1 1 1.2 NA NA NA NA NA < 1 < 1 NA NA

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

BDL BDL BDL BDL BDL BDL BDL BDL BDL 1500 BDL BDL BDL BDL BDL 70 BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
25 200 190 170 200 220 210 220 200 25 27 33 17 13 19 27 30 30
21 19 19 20 17 16 15 15 13 25 13 23 15 13 15 17 18 19

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
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 36,000 36,000 28,000 15,000 15,000 14,000 8,800 7,600 9,200 10,000 12,000 12,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL 7 BDL BDL BDL BDL BDL BDL BDL BDL

4 BDL 5 4 4 5 5 4 4 20 14 23 19 15 17 17 18 12
BDL BDL BDL BDL 14 BDL BDL BDL BDL 6 BDL BDL 1 BDL BDL 1 BDL BDL

47,000 49,000 50,000 61,000 45,000 37,000 43,000 44,000 NA 15,000 12,000 21,000 9,600 8,100 11,000 14,000 15,000 NA
450 480 650 550 620 640 960 1,100 NA 3,500 2,600 4,000 2,200 2,000 2,300 2,800 3,200 NA

47,000 44,000 48,000 57,000 48,000 44,000 45,000 39,000 37,000 24,000 12,000 19,000 10,000 8,100 11,000 13,000 17,000 18,000
BDL BDL BDL BDL BDL BDL BDL 6 BDL 3 BDL BDL BDL BDL BDL BDL BDL BDL

130,000 12,000 9,300 10,000 11,000 9,400 7,700 7,000 5,000 4,500 3,600 3,200 2,200 2,300 2,300 2,600 2,500 2,800
390 470 620 580 630 760 1,000 1,000 980 3,800 2,500 3,800 2,300 1,800 2,200 2,700 3,700 3,100
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
11 7 7 6 7 9 7 34 6 31 22 33 30 25 27 24 26 17

28,000 23,000 17,000 21,000 21,000 16,000 14,000 14,000 9,000 2,800 2,800 2,300 1,900 1,900 1,800 1,900 2,200 2,000
BDL BDL BDL BDL BDL 2 BDL BDL BDL BDL BDL BDL BDL BDL 1 BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL 4 BDL BDL BDL BDL BDL BDL BDL BDL

17,000 17,000 12,000 16,000 18,000 15,000 13,000 13,000 10,000 9,900 8,600 10,000 9,000 9,000 8,000 9,000 10,000 8,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

4 BDL BDL 1 1 BDL BDL BDL BDL 2 BDL BDL BDL BDL BDL BDL BDL BDL
2 5 BDL BDL 16 BDL BDL 13 BDL 7 7 BDL BDL 7 BDL BDL BDL BDL

17 16 10 16 15 14 14 15 15 12 13 9 11 11 11 10 12 12
6.3 6.6 6.2 6.1 6.6 6.0 4.4 6.4 6.2 5.9 5.8 5.6 5.6 5.9 5.5 5.4 6.0 5.8
671 480.9 675 669 707 627 539 581 586 196 150.6 253 169 150 193 182 222 246
2.9 8.8 0.7 1.1 0.2 0.3 0.4 0.3 0.7 2.2 1.2 0.4 0.2 0.7 0.4 0.2 0.2 1.3
16 14 2 16 1 3 2 3 4 23 1 1 100 2 2 2 1 2
-54 -161 -11 -27 -54 7 -50 -144 -60 12 27 16 81 69 95 30 4 -68

NOTES: SEE LAST PAGE
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TABLE 2
Summary of OU-1 Groundwater Analytical Results

2013 Annual Report
Coakley Landfill - North Hampton, New Hampshire

SAMPLE IDENTIFICATION NHDES EPA
DATE SAMPLED AGQS ICL

VOLATILE ORGANIC COMPOUNDS (ug/l)
Acetone 6,000
Benzene 5 5
Chlorobenzene 100 100
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 154 154
Toluene 1,000
1,2,4 Trimethylbenzene 330
1,3,5 Trimethylbenzene 330
o-Xylene
m&p - Xylene
1,4-Dioxane 3
Methylethylketone (MEK) 4,000 200
Methylisobutylketone (MIBK) 2,000
Methyl-t-butyl Ether (MTBE) 13
Tertiary-butyl Alcohol (TBA) 40
METALS (ug/l)
Aluminum
Antimony 6 6
Arsenic 10 10
Barium 2,000
Beryllium 4 4
Cadmium 5
Calcium
Chromium 100 50
Cobalt
Copper 1,300
Dissolved Iron
Dissolved Manganese
Iron (Total)
Lead 15 15
Magnesium
Manganese (Total) 840 300
Mercury 2
Nickel 100 100
Potassium
Selenium 50
Silver 100
Sodium
Thallium 2
Vanadium 260
Zinc
FIELD PARAMETERS
     Temperature (degress Celcius)
     pH (standard units)
     Conductivity (us/cm)
     Dissolved Oxygen (mg/l)
     Turbidity (NTU)
     Oxidation Reduction Potential (mV)

10,000

BP-4 BP-4 BP-4 BP-4 BP-4 BP-4-49BGS BP-4-49BGS BP-4-49BGS BP-4-49BGS
26-Aug-05 30-Aug-06 9-Nov-07 13-Aug-08 19-Aug-09 8-Feb-11 15-Aug-11 28-Aug-12 12-Aug-13

BDL NA NA NA NA NA NA NA NA
BDL NA NA NA NA NA NA NA NA
BDL NA NA NA NA NA NA NA NA
16 NA NA NA NA NA NA NA NA

BDL NA NA NA NA NA NA NA NA
BDL NA NA NA NA NA NA NA NA
BDL NA NA NA NA NA NA NA NA
BDL NA NA NA NA NA NA NA NA
BDL NA NA NA NA NA NA NA NA
BDL NA NA NA NA NA NA NA NA
BDL NA NA NA NA NA NA NA NA
BDL NA NA NA NA NA NA NA NA
BDL NA NA NA NA NA NA NA NA
BDL NA NA NA NA NA NA NA NA
BDL NA NA NA NA NA NA NA NA
BDL NA NA NA NA NA NA NA NA
BDL NA NA NA NA NA NA NA NA
BDL NA NA NA NA NA NA NA NA
BDL NA NA NA NA 9 10 13 9.6
BDL NA NA NA NA NA NA NA NA
BDL 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

77 BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL
11 26 30 23 22 34 33 34 32
63 53 55 43 39 47 48 47 42

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

62,000 69,000 51,000 48,000 50,000 49,000 44,000 55,000 40,000
15 BDL BDL BDL BDL BDL BDL BDL BDL
80 BDL 2 3 BDL 7 2 1 4
7 BDL BDL BDL BDL BDL 13 BDL BDL

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

69,000 36,000 31,000 30,000 26,000 31,000 29,000 33,000 35,000
BDL BDL BDL BDL BDL 4 10 BDL BDL

31,000 3,800 21,000 22,000 26,000 19,000 18,000 21,000 15,000
1,700 1,300 1,200 1,100 94 1,200 1,100 1,200 960
BDL BDL BDL BDL BDL BDL BDL BDL BDL
150 9 10 13 8 15 9 8 11

23,000 30,000 21,000 21,000 23,000 17,000 16,000 17,000 14,000
BDL BDL BDL 1 BDL BDL BDL 2 1
BDL BDL 3 BDL BDL BDL BDL BDL BDL

110,000 9,200 140,000 110,000 89,000 64,000 59,000 66,000 55,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL

5 6 BDL BDL 11 6 44 BDL BDL

11 12 9 13 14 8 14 16 13
6.9 6.6 6.9 7.0 7.1 6.6 6.9 7.2 7.1

1021 964.8 1204 1106 1100 1056 1117 989 984
1.9 2.1 0.4 1.2 2.3 1.0 3.8 1.2 1.8
35 3 2 27 8 1 11 5 9

-108 -92 -85 -107 -153 -28 -138 -174 -183

NOTES:
1. NA = Sample was not analyzed/measured for indicated parameter
    BDL = Below Detection Limit
    < 0.25 or < 1 = 1,4-dioxane analyzed using low-level methodology and reported below the detection limited indicated
2. NHDES AGQS = New Hampshire Department of Environmental Services Ambient Groundwater Quality Standard (Env-Or-600, Table 600-1)
    EPA ICL =  US Environmental Protection Agency Interim Cleanup Level (1990/1994 Record of Decision, 2007 Explanation of Significant Differences) 
3. Bolded denote concentration at or exceeding EPA Interim Cleanup Level (ICL)
4. Shaded values denote concentration at or exceeding NHDES Ambient Groundwater Quality Standard
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

2013 Annual Report
Coakley Landfill - North Hampton, New Hampshire

SAMPLE IDENTIFICATION NHDES EPA FPC-2A FPC-2A FPC-2A FPC-2A FPC-2A FPC-2A FPC-2A FPC-2B FPC-2B FPC-2B FPC-2B FPC-2B FPC-2B FPC-2B
DATE SAMPLED AGQS ICL 29-Aug-06 16-Nov-07 12-Aug-08 17-Aug-09 17-Aug-10 16-Aug-11 29-Aug-12 29-Aug-06 16-Nov-07 12-Aug-08 17-Aug-09 17-Aug-10 16-Aug-11 29-Aug-12

VOLATILE ORGANIC COMPOUNDS (ug/l)
Acetone 6,000 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Benzene 5 5 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Chlorobenzene 100 100 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Chloroethane BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Chloromethane 30 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
1,4 Dichlorobenzene 75 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
1,1 Dichloroethane 81 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
cis-1,2 Dichloroethene 70 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Ethylbenzene 700 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Isopropylbenzene 800 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
p - Isopropyltoluene 260 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Naphthalene 20 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Diethyl Ether 1,400 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Tetrahydrofuran 154 154 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Toluene 1,000 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
1,2,4 Trimethylbenzene 330 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
1,3,5 Trimethylbenzene 330 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
o-Xylene BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
m&p - Xylene BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
1,4-Dioxane 3 NA NA NA NA NA BDL BDL NA NA NA NA NA BDL BDL
Methylethylketone (MEK) 4,000 200 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Methylisobutylketone (MIBK) 2,000 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Methyl t-butyl ether (MTBE) 13 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
METALS (ug/l)
Aluminum BDL 60 BDL BDL BDL BDL BDL 27 BDL 14 360 90 100 BDL
Antimony 6 6 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 2 BDL BDL BDL
Arsenic 10 10 BDL 8 3 2 2 2 2 BDL 2 3 3 3 3 2
Barium 2,000 12 18 13 14 13 13 13 12 12 12 17 12 11 9
Beryllium 4 4 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Cadmium 5 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 16,000 18,000 11,000 7,800 6,800 7,700 7,000 6,100 6,500
Chromium 100 50 BDL BDL BDL BDL BDL BDL 2 BDL BDL BDL 1 BDL BDL BDL
Cobalt BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Copper 1,300 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 3 BDL BDL BDL
Dissolved Iron 3,800 1,800 3,500 4,200 2,700 2,800 2,900 900 BDL BDL BDL BDL BDL BDL
Dissolved Manganese 660 860 570 770 500 540 590 BDL BDL 21 26 12 17 13
Iron (Total) 3,200 14,000 5,600 4,400 4,000 3,500 4,700 100 120 260 1,100 220 50 BDL
Lead 15 15 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 3 BDL BDL BDL
Magnesium 14,000 12,000 9,600 11,000 8,700 9,200 9,300 1,700 1,200 980 1,300 1,000 840 670
Manganese (Total) 840 300 670 800 620 730 500 550 630 18 BDL 23 84 21 19 15
Mercury 2 BDL BDL BDL BDL BDL BDL BDL BDL 0.2 0.1 BDL 0.1 0.1 BDL
Nickel 100 100 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 2 BDL BDL BDL
Potassium 48,000 6,000 4,200 4,400 3,900 4,100 4,300 6,000 5,900 4,700 4,800 4,600 4,100 4,200
Selenium 50 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 1 BDL BDL
Silver 100 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 12,000 12,000 43,000 43,000 39,000 40,000 38,000 35,000 35,000
Thallium 2 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Vanadium 260 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 1 BDL BDL BDL
Zinc 7 BDL BDL BDL BDL BDL BDL 5 BDL BDL 14 5 BDL BDL
FIELD PARAMETERS
     Temperature (degress Celcius) 14 9 14 15 15 11 12 13 9 14 16 14 15 16
     pH (standard units) 6.5 6.7 6.6 6.3 5.9 6.5 6.9 8.0 7.9 7.3 7.5 7.0 8.4 8.5
     Conductivity (us/cm) 215 274 242 279 263 225 291 184 201 162 210 248 186 228
     Dissolved Oxygen (mg/l) 1.0 0.8 0.3 4.3 0.3 0.1 0.3 0.6 3.2 1.5 4.4 0.9 3.3 2.9
     Turbidity (NTU) 11 93 45 4 15 9 27 2 3 100 7 1 2 1
     Oxidation Reduction Potential (mV) -22 119 20 14 44 -58 -170 -131 45 -3 28 -33 -104 -164

NOTES: SEE LAST PAGE

10,000
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TABLE 3
Summary of OU-2 Groundwater Analytical Results

2013 Annual Report
Coakley Landfill - North Hampton, New Hampshire

SAMPLE IDENTIFICATION NHDES EPA
DATE SAMPLED AGQS ICL

VOLATILE ORGANIC COMPOUNDS (ug/l)
Acetone 6,000
Benzene 5 5
Chlorobenzene 100 100
Chloroethane
Chloromethane 30
1,4 Dichlorobenzene 75
1,1 Dichloroethane 81
cis-1,2 Dichloroethene 70
Ethylbenzene 700
Isopropylbenzene 800
p - Isopropyltoluene 260
Naphthalene 20
Diethyl Ether 1,400
Tetrahydrofuran 154 154
Toluene 1,000
1,2,4 Trimethylbenzene 330
1,3,5 Trimethylbenzene 330
o-Xylene
m&p - Xylene
1,4-Dioxane 3
Methylethylketone (MEK) 4,000 200
Methylisobutylketone (MIBK) 2,000
Methyl t-butyl ether (MTBE) 13
METALS (ug/l)
Aluminum
Antimony 6 6
Arsenic 10 10
Barium 2,000
Beryllium 4 4
Cadmium 5
Calcium
Chromium 100 50
Cobalt
Copper 1,300
Dissolved Iron
Dissolved Manganese
Iron (Total)
Lead 15 15
Magnesium
Manganese (Total) 840 300
Mercury 2
Nickel 100 100
Potassium
Selenium 50
Silver 100
Sodium
Thallium 2
Vanadium 260
Zinc
FIELD PARAMETERS
     Temperature (degress Celcius)
     pH (standard units)
     Conductivity (us/cm)
     Dissolved Oxygen (mg/l)
     Turbidity (NTU)
     Oxidation Reduction Potential (mV)

10,000

FPC-4B FPC-4B FPC-4B FPC-4B FPC-4B FPC-4B FPC-4B FPC-5A FPC-5A FPC-5A FPC-5A FPC-5A FPC-5A FPC-5A FPC-5A
28-Aug-06 14-Nov-07 11-Aug-08 17-Aug-09 18-Aug-10 17-Aug-11 29-Aug-12 28-Aug-06 14-Nov-07 13-Aug-08 20-Aug-09 18-Aug-10 19-Aug-11 30-Aug-12 19-Aug-13

BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
NA NA NA NA NA < 1 BDL NA NA NA NA NA 27 25 29

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

BDL 70 220 BDL BDL BDL BDL 14 BDL BDL BDL BDL 90 BDL 80
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL 42 53 54 53 55 51 53 52

3 7 5 4 6 5 5 120 130 120 130 120 120 110 100
BDL 23 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

5,300 4,200 3,300 3,900 4,700 4,100 4,400 51,000 34,000 41,000 44,000 42,000 41,000 43,000 38,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL 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 BDL
BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL 23 6 BDL BDL BDL BDL NA NA NA NA NA NA NA NA
100 110 650 BDL BDL BDL BDL 9,200 8,300 11,000 9,700 9,400 9,300 8,900 7,900
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

3,500 2,800 2,100 2,500 2,900 2,600 2,300 28,000 19,000 21,000 27,000 22,000 21,000 20,000 19,000
BDL 31 66 BDL BDL BDL BDL 140 110 110 110 100 110 140 110
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL 1 1 BDL BDL BDL BDL 8 4 10 7 7 6 6 6

2,200 1,900 1,500 1,600 1,900 1,900 1,800 27,000 22,000 25,000 27,000 23,000 22,000 22,000 18,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL 2 BDL 5 3 3 4
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

5,100 6,000 5,000 6,000 7,000 6,000 6,000 120,000 120,000 120,000 110,000 110,000 94,000 100,000 90,000
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 BDL BDL BDL BDL

7 6 BDL BDL 5 BDL BDL 7 BDL BDL BDL 6 BDL BDL BDL

13 10 10 11 11 10 10 11 10 13 12 13 11 11 14
6.6 6.0 6.4 6.2 6.4 6.1 6.5 7.0 7.5 6.7 7.1 6.6 6.1 7.1 6.3
53 95 62 83 94 94 82 501 1,180 1,108 1,153 1,133 685 1,121 1,062
7.6 0.6 7.1 3.1 0.2 0.2 0.3 1.1 0.3 0.3 3.4 0.3 7.5 0.1 0.6
2 3 33 0 0 1 1 11 2 94 5 2 2 1 <5

77 164 143 189 112 118 163 -95 -114 -6 -101 -62 -109 -182 -123

NOTES: SEE LAST PAGE
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TABLE 3
Summary of OU-2 Groundwater Analytical Results

2013 Annual Report
Coakley Landfill - North Hampton, New Hampshire

SAMPLE IDENTIFICATION NHDES EPA
DATE SAMPLED AGQS ICL

VOLATILE ORGANIC COMPOUNDS (ug/l)
Acetone 6,000
Benzene 5 5
Chlorobenzene 100 100
Chloroethane
Chloromethane 30
1,4 Dichlorobenzene 75
1,1 Dichloroethane 81
cis-1,2 Dichloroethene 70
Ethylbenzene 700
Isopropylbenzene 800
p - Isopropyltoluene 260
Naphthalene 20
Diethyl Ether 1,400
Tetrahydrofuran 154 154
Toluene 1,000
1,2,4 Trimethylbenzene 330
1,3,5 Trimethylbenzene 330
o-Xylene
m&p - Xylene
1,4-Dioxane 3
Methylethylketone (MEK) 4,000 200
Methylisobutylketone (MIBK) 2,000
Methyl t-butyl ether (MTBE) 13
METALS (ug/l)
Aluminum
Antimony 6 6
Arsenic 10 10
Barium 2,000
Beryllium 4 4
Cadmium 5
Calcium
Chromium 100 50
Cobalt
Copper 1,300
Dissolved Iron
Dissolved Manganese
Iron (Total)
Lead 15 15
Magnesium
Manganese (Total) 840 300
Mercury 2
Nickel 100 100
Potassium
Selenium 50
Silver 100
Sodium
Thallium 2
Vanadium 260
Zinc
FIELD PARAMETERS
     Temperature (degress Celcius)
     pH (standard units)
     Conductivity (us/cm)
     Dissolved Oxygen (mg/l)
     Turbidity (NTU)
     Oxidation Reduction Potential (mV)

10,000

FPC-5B FPC-5B FPC-5B FPC-5B FPC-5B FPC-5B FPC-5B FPC-6A FPC-6A FPC-6A FPC-6A FPC-6A FPC-6A FPC-6A FPC-6A FPC-6A-DUP
25-Aug-05 15-Nov-07 13-Aug-08 20-Aug-09 18-Aug-10 19-Aug-11 30-Aug-12 28-Aug-06 14-Nov-07 13-Aug-08 17-Aug-09 19-Aug-10 18-Aug-11 29-Aug-12 19-Aug-13 19-Aug-13

NA NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL
NA NA NA NA NA NA NA BDL 2 BDL BDL 2 1 1 BDL BDL
NA NA NA NA NA NA NA 3 5 BDL 3 5 3 4 3 3
NA NA NA NA NA NA NA 4 8 BDL 5 8 6 6 BDL BDL
NA NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL BDL
NA NA NA NA NA NA NA BDL 1 BDL BDL 2 1 1 BDL BDL
NA NA NA NA NA NA NA 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
NA NA NA NA NA NA NA 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
NA NA NA NA NA NA NA 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
NA NA NA NA NA NA NA BDL 20 8 10 18 12 12 12 12
NA NA NA NA NA NA NA 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
NA NA NA NA NA NA NA 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
NA NA NA NA NA NA NA 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
NA NA NA NA NA 50 53 NA NA NA NA NA BDL 31 18 21
NA NA NA NA NA NA NA 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
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 60 60 BDL 50 BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL 4 1 1 3 2 2 BDL 3 2 13 30 9 37 18 18
47 64 39 54 42 39 33 53 95 44 29 45 48 42 37 36

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 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 5,000 4,900 17,000 20,000 6,800 24,000 39,000 33,000 38,000 28,000 27,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 5 5 4 5 6 6
BDL BDL BDL BDL BDL 2 BDL BDL BDL BDL BDL BDL 2 2 BDL BDL
NA NA NA NA NA NA NA 6,400 8,600 5,400 2,200 3,900 1,100 4,200 NA NA
NA NA NA NA NA NA NA 400 530 340 2,600 3,600 2,300 3,600 NA NA
360 330 280 240 220 200 190 5,500 9,000 7,400 1,900 4,100 1,200 4,600 2,700 2,600
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 3,000 2,500 9,300 11,000 4,200 10,000 17,000 15,000 15,000 12,000 12,000
88 95 74 87 70 56 59 410 500 360 2,400 3,600 2,100 3,900 2,300 2,200

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
5 8 6 7 6 5 5 2 5 2 5 6 5 6 5 4

9,600 7,100 6,500 7,800 6,200 5,800 5,700 6,000 6,600 4,300 6,200 8,600 8,000 8,500 6,900 6,600
BDL BDL 2 2 11 5 7 BDL BDL BDL BDL 5 BDL 3 3 3
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

300,000 310,000 260,000 290,000 260,000 270,000 230,000 75,000 100,000 50,000 79,000 120,000 130,000 100,000 82,000 81,000
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 BDL BDL BDL BDL BDL

5 BDL BDL BDL BDL BDL BDL 6 BDL BDL BDL BDL BDL BDL BDL BDL

12 12 14 12 11 12 11 11 11 12 16 16 16 15 17 17
8.0 7.7 7.6 8.1 7.4 7.1 8.1 6.7 6.6 6.3 6.8 6.7 6.6 6.9 6.5 6.5
466 1,467 1,174 1,354 1,252 727 1,171 143 610 319 589 934 474 766 700 700
2.4 1.5 1.6 1.1 0.4 7.0 0.2 2.1 1.3 1.4 0.3 0.9 0.5 1.4 1.4 1.4
0 1 4 5 1 1 1 27 6 12 2 4 1 2 <5 <5

-116 30 -87 -110 -66 -159 -187 -53 42 -13 -17 -66 -17 -62 -48 -48

NOTES: SEE LAST PAGE
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TABLE 3
Summary of OU-2 Groundwater Analytical Results

2013 Annual Report
Coakley Landfill - North Hampton, New Hampshire

SAMPLE IDENTIFICATION NHDES EPA
DATE SAMPLED AGQS ICL

VOLATILE ORGANIC COMPOUNDS (ug/l)
Acetone 6,000
Benzene 5 5
Chlorobenzene 100 100
Chloroethane
Chloromethane 30
1,4 Dichlorobenzene 75
1,1 Dichloroethane 81
cis-1,2 Dichloroethene 70
Ethylbenzene 700
Isopropylbenzene 800
p - Isopropyltoluene 260
Naphthalene 20
Diethyl Ether 1,400
Tetrahydrofuran 154 154
Toluene 1,000
1,2,4 Trimethylbenzene 330
1,3,5 Trimethylbenzene 330
o-Xylene
m&p - Xylene
1,4-Dioxane 3
Methylethylketone (MEK) 4,000 200
Methylisobutylketone (MIBK) 2,000
Methyl t-butyl ether (MTBE) 13
METALS (ug/l)
Aluminum
Antimony 6 6
Arsenic 10 10
Barium 2,000
Beryllium 4 4
Cadmium 5
Calcium
Chromium 100 50
Cobalt
Copper 1,300
Dissolved Iron
Dissolved Manganese
Iron (Total)
Lead 15 15
Magnesium
Manganese (Total) 840 300
Mercury 2
Nickel 100 100
Potassium
Selenium 50
Silver 100
Sodium
Thallium 2
Vanadium 260
Zinc
FIELD PARAMETERS
     Temperature (degress Celcius)
     pH (standard units)
     Conductivity (us/cm)
     Dissolved Oxygen (mg/l)
     Turbidity (NTU)
     Oxidation Reduction Potential (mV)

10,000

FPC-6B FPC-6B FPC-6B FPC-6B FPC-6B FPC-6B FPC-6B FPC-7A FPC-7A FPC-7A FPC-7A FPC-7A FPC-7A FPC-7A FPC-7A
28-Aug-06 14-Nov-07 13-Aug-08 17-Aug-09 19-Aug-10 18-Aug-11 29-Aug-12 28-Aug-06 16-Nov-07 13-Aug-08 18-Aug-09 20-Aug-10 18-Aug-11 31-Aug-12 19-Aug-13

BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL 2 1 BDL 2 1 2 BDL NA NA NA NA NA NA NA

3 7 4 3 5 4 4 BDL NA NA NA NA NA NA NA
5 11 8 BDL 7 6 6 BDL NA NA NA NA NA NA NA

BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL 2 1 BDL 1 1 1 BDL NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL 23 15 10 16 13 13 BDL NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
NA NA NA NA NA BDL 23 NA NA NA NA NA < 1 < 0.25 NA

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

140 980 90 BDL BDL BDL BDL BDL 520 320 BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

5 9 14 2 3 5 4 BDL BDL BDL BDL BDL BDL BDL BDL
30 89 44 49 77 73 79 2 7 5 3 3 3 3 3

BDL BDL BDL BDL BDL BDL BDL 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 46,000 30,000 13,000 24,000 21,000 26,000 20,000 13,000 13,000 14,000 12,000 11,000 14,000 11,000
BDL 3 2 BDL BDL BDL BDL BDL 2 BDL BDL BDL BDL BDL BDL
BDL 5 6 BDL BDL BDL BDL BDL 6 2 BDL BDL BDL BDL BDL
BDL 6 1 BDL BDL BDL BDL BDL 3 1 BDL BDL BDL BDL BDL

1,600 810 1,500 5,600 6,800 6,900 6,900 BDL BDL BDL BDL BDL BDL BDL NA
2,300 3,400 2,800 360 390 400 430 BDL BDL BDL BDL BDL BDL BDL NA
1,600 1,800 1,700 6,500 7,100 6,800 7,300 BDL 1,300 740 BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

12,000 23,000 13,000 6,600 13,000 11,000 12,000 6,400 4,400 3,800 4,100 3,900 3,200 3,800 3,300
2,100 3,100 3,000 340 400 380 470 6 110 34 BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL 13 8 3 4 4 4 3 13 7 4 4 3 4 3

6,600 10,000 8,100 4,800 7,400 7,000 7,900 2,700 2,800 2,100 2,100 2,000 1,800 1,900 1,700
BDL BDL BDL BDL 4 BDL 3 BDL BDL BDL BDL 1 BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

82,000 140,000 110,000 78,000 110,000 110,000 98,000 9,800 9,000 8,000 9,000 9,000 7,000 8,000 7,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL 3 BDL BDL BDL BDL BDL BDL 2 BDL BDL BDL BDL BDL BDL

8 6 BDL BDL BDL BDL BDL 6 7 8 BDL BDL BDL BDL BDL

15 11 15 12 12 12 12 12 9 12 11 12 11 11 13
6.8 6.7 6.6 7.0 6.8 6.8 6.9 6.4 7.0 5.9 6.6 6.4 6.3 6.3 6.0
401 1,137 726 489 757 390 681 122 168 147 162 155 85 119 143
0.8 0.4 0.2 0.3 0.2 0.2 0.3 4.6 3.7 4.8 4.6 4.4 4.5 4.8 4.9
2 165 57 29 2 2 3 37 9 25 0 0 0 1 <5

-39 45 0 -51 -111 -106 -89 94 169 151 218 145 251 108 343

NOTES: SEE LAST PAGE
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TABLE 3
Summary of OU-2 Groundwater Analytical Results

2013 Annual Report
Coakley Landfill - North Hampton, New Hampshire

SAMPLE IDENTIFICATION NHDES EPA
DATE SAMPLED AGQS ICL

VOLATILE ORGANIC COMPOUNDS (ug/l)
Acetone 6,000
Benzene 5 5
Chlorobenzene 100 100
Chloroethane
Chloromethane 30
1,4 Dichlorobenzene 75
1,1 Dichloroethane 81
cis-1,2 Dichloroethene 70
Ethylbenzene 700
Isopropylbenzene 800
p - Isopropyltoluene 260
Naphthalene 20
Diethyl Ether 1,400
Tetrahydrofuran 154 154
Toluene 1,000
1,2,4 Trimethylbenzene 330
1,3,5 Trimethylbenzene 330
o-Xylene
m&p - Xylene
1,4-Dioxane 3
Methylethylketone (MEK) 4,000 200
Methylisobutylketone (MIBK) 2,000
Methyl t-butyl ether (MTBE) 13
METALS (ug/l)
Aluminum
Antimony 6 6
Arsenic 10 10
Barium 2,000
Beryllium 4 4
Cadmium 5
Calcium
Chromium 100 50
Cobalt
Copper 1,300
Dissolved Iron
Dissolved Manganese
Iron (Total)
Lead 15 15
Magnesium
Manganese (Total) 840 300
Mercury 2
Nickel 100 100
Potassium
Selenium 50
Silver 100
Sodium
Thallium 2
Vanadium 260
Zinc
FIELD PARAMETERS
     Temperature (degress Celcius)
     pH (standard units)
     Conductivity (us/cm)
     Dissolved Oxygen (mg/l)
     Turbidity (NTU)
     Oxidation Reduction Potential (mV)

10,000

FPC-7B FPC-7B FPC-7B FPC-7B FPC-7B FPC-7B FPC-7B FPC-8A FPC-8A FPC-8A FPC-8A FPC-8A FPC-8A FPC-8A FPC-8A
28-Aug-06 16-Nov-07 13-Aug-08 18-Aug-09 20-Aug-10 18-Aug-11 31-Aug-12 28-Aug-06 8-Nov-07 11-Aug-08 20-Aug-09 18-Aug-10 17-Aug-11 31-Aug-12 14-Aug-13

BDL NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
BDL NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
NA NA NA NA NA < 1 < 0.25 NA NA NA NA < 1 < 1 0.51 0.60

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

BDL BDL 140 60 BDL BDL BDL 380 670 BDL 2,600 2,500 1,000 1,100 220
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL 2 BDL BDL BDL BDL BDL 4 2 6 7 8 6 2
BDL 3 18 4 3 3 3 4 8 4 15 17 10 10 7
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 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 14,000 16,000 26,000 21,000 24,000 21,000 20,000 18,000 25,000 27,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 6 6 3 3 BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 2 2 BDL 1 BDL
BDL BDL BDL BDL BDL BDL BDL BDL 2 BDL 4 4 2 2 BDL
BDL BDL 70 BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL 36 BDL BDL BDL BDL NA NA NA NA NA NA NA NA

1,200 270 8,300 500 BDL BDL BDL 900 1,300 340 3,600 4,100 2,600 2,400 540
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 1 2 BDL BDL BDL

3,800 4,600 3,700 4,500 4,100 3,800 3,800 3,500 3,300 3,200 4,300 3,700 3,100 3,800 4,000
200 76 1,800 110 14 15 9 150 150 62 190 210 260 270 210
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL 2 18 2 BDL BDL BDL BDL 2 BDL 4 5 3 3 1

2,000 2,400 1,900 2,100 1,900 1,900 1,900 2,400 2,000 2,100 2,500 2,300 2,000 2,200 2,100
BDL BDL BDL BDL 1 BDL BDL BDL BDL BDL BDL 2 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 8,000 8,000 11,000 12,000 13,000 13,000 12,000 12,000 13,000 14,000
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 2 BDL BDL

6 BDL 9 8 BDL BDL BDL 6 BDL BDL 10 12 6 6 BDL

12 9 12 13 12 12 12 12 9 11 11 11 11 10 14
6.6 6.5 6.1 6.5 6.5 6.4 6.5 6.4 6.8 6.7 7.0 6.7 6.4 6.8 6.5
127 171 159 172 171 96 133 162 211 200 223 220 177 243 300
9.6 4.0 3.7 2.7 2.1 2.1 2.3 2.0 0.9 0.4 1.3 0.8 1.0 0.6 1.1
71 3 111 2 1 1 2 2 28 10 1 107 36 43 26
105 105 169 201 128 204 -131 96 -42 101 21 -16 22 6 31

NOTES: SEE LAST PAGE
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TABLE 3
Summary of OU-2 Groundwater Analytical Results

2013 Annual Report
Coakley Landfill - North Hampton, New Hampshire

SAMPLE IDENTIFICATION NHDES EPA
DATE SAMPLED AGQS ICL

VOLATILE ORGANIC COMPOUNDS (ug/l)
Acetone 6,000
Benzene 5 5
Chlorobenzene 100 100
Chloroethane
Chloromethane 30
1,4 Dichlorobenzene 75
1,1 Dichloroethane 81
cis-1,2 Dichloroethene 70
Ethylbenzene 700
Isopropylbenzene 800
p - Isopropyltoluene 260
Naphthalene 20
Diethyl Ether 1,400
Tetrahydrofuran 154 154
Toluene 1,000
1,2,4 Trimethylbenzene 330
1,3,5 Trimethylbenzene 330
o-Xylene
m&p - Xylene
1,4-Dioxane 3
Methylethylketone (MEK) 4,000 200
Methylisobutylketone (MIBK) 2,000
Methyl t-butyl ether (MTBE) 13
METALS (ug/l)
Aluminum
Antimony 6 6
Arsenic 10 10
Barium 2,000
Beryllium 4 4
Cadmium 5
Calcium
Chromium 100 50
Cobalt
Copper 1,300
Dissolved Iron
Dissolved Manganese
Iron (Total)
Lead 15 15
Magnesium
Manganese (Total) 840 300
Mercury 2
Nickel 100 100
Potassium
Selenium 50
Silver 100
Sodium
Thallium 2
Vanadium 260
Zinc
FIELD PARAMETERS
     Temperature (degress Celcius)
     pH (standard units)
     Conductivity (us/cm)
     Dissolved Oxygen (mg/l)
     Turbidity (NTU)
     Oxidation Reduction Potential (mV)

10,000

FPC-8B FPC-8B FPC-8B FPC-8B FPC-8B FPC-8B FPC-8B FPC-9A FPC-9A FPC-9A FPC-9A FPC-9A FPC-9A FPC-9A FPC-9A
28-Aug-06 8-Nov-07 11-Aug-08 19-Aug-09 19-Aug-10 17-Aug-11 31-Aug-12 30-Aug-06 12-Nov-07 13-Aug-08 17-Aug-09 16-Aug-10 15-Aug-11 31-Aug-12 12-Aug-13

BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA
NA NA NA NA 1 < 1 0.93 NA NA NA NA NA NA NA NA

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

13 BDL BDL BDL BDL BDL BDL BDL 1,000 BDL BDL 170 160 BDL 220
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

5 7 7 7 7 8 7 44 37 26 34 36 42 41 45
6 7 7 8 8 7 6 120 92 65 88 75 98 85 100

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

30,000 20,000 21,000 23,000 22,000 21,000 23,000 66,000 47,000 54,000 51,000 42,000 49,000 56,000 56,000
BDL BDL BDL BDL BDL BDL BDL BDL 2 BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL 1 BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL 3 BDL BDL BDL BDL BDL BDL
NA BDL 60 BDL BDL BDL BDL NA 7,000 4,500 6,300 4,800 6,300 5,900 NA
NA 33 25 25 28 29 30 NA 450 510 270 210 260 290 NA
130 60 140 60 90 90 BDL 9,600 8,600 4,700 6,300 5,600 7,100 6,600 7,500
BDL BDL BDL BDL BDL BDL BDL BDL 1 BDL BDL BDL BDL BDL BDL

6,900 4,300 4,300 5,000 4,800 4,500 4,300 37,000 23,000 22,000 25,000 20,000 24,000 26,000 24,000
21 29 28 25 32 32 29 270 410 520 270 220 260 310 240

BDL 0 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL 4 7 4 3 3 3 3 4

3,600 2,600 3,000 2,700 2,900 2,700 2,600 14,000 8,600 8,100 9,200 7,800 8,900 8,900 8,700
BDL BDL BDL BDL 2 BDL BDL BDL 2 BDL 2 2 BDL 2 3
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

18,000 16,000 17,000 18,000 17,000 17,000 16,000 94,000 100,000 78,000 89,000 76,000 73,000 77,000 83,000
BDL 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

6 BDL 12 BDL BDL BDL BDL 6 58 27 5 27 11 24 21

12 9 11 11 12 11 13 11 8 11 14 10 11 10 13
7.3 7.8 8.0 8.2 7.2 7.7 8.2 7.0 7.0 6.8 7.6 6.5 7.2 7.2 6.9
176 236 216 253 241 210 224 941 941 880 1 893 898 760 990
5.5 0.9 0.1 0.2 0.9 0.4 0.3 1.4 0.4 0.4 0.2 0.5 0.3 0.2 1.2
0 2 71 7 3 2 1 16 40 95 2 8 9 5 31

-61 1 -163 -150 9 -161 -122 -113 26 -5 -96 -42 -134 -194 -124

NOTES: SEE LAST PAGE
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TABLE 3
Summary of OU-2 Groundwater Analytical Results

2013 Annual Report
Coakley Landfill - North Hampton, New Hampshire

SAMPLE IDENTIFICATION NHDES EPA
DATE SAMPLED AGQS ICL

VOLATILE ORGANIC COMPOUNDS (ug/l)
Acetone 6,000
Benzene 5 5
Chlorobenzene 100 100
Chloroethane
Chloromethane 30
1,4 Dichlorobenzene 75
1,1 Dichloroethane 81
cis-1,2 Dichloroethene 70
Ethylbenzene 700
Isopropylbenzene 800
p - Isopropyltoluene 260
Naphthalene 20
Diethyl Ether 1,400
Tetrahydrofuran 154 154
Toluene 1,000
1,2,4 Trimethylbenzene 330
1,3,5 Trimethylbenzene 330
o-Xylene
m&p - Xylene
1,4-Dioxane 3
Methylethylketone (MEK) 4,000 200
Methylisobutylketone (MIBK) 2,000
Methyl t-butyl ether (MTBE) 13
METALS (ug/l)
Aluminum
Antimony 6 6
Arsenic 10 10
Barium 2,000
Beryllium 4 4
Cadmium 5
Calcium
Chromium 100 50
Cobalt
Copper 1,300
Dissolved Iron
Dissolved Manganese
Iron (Total)
Lead 15 15
Magnesium
Manganese (Total) 840 300
Mercury 2
Nickel 100 100
Potassium
Selenium 50
Silver 100
Sodium
Thallium 2
Vanadium 260
Zinc
FIELD PARAMETERS
     Temperature (degress Celcius)
     pH (standard units)
     Conductivity (us/cm)
     Dissolved Oxygen (mg/l)
     Turbidity (NTU)
     Oxidation Reduction Potential (mV)

10,000

FPC-11A FPC-11A FPC-11A FPC-11A FPC-11A FPC-11A FPC-11A FPC-11B FPC-11B FPC-11B FPC-11B FPC-11B FPC-11B FPC-11B
30-Aug-06 15-Nov-07 12-Aug-08 17-Aug-09 16-Aug-10 15-Aug-11 31-Aug-12 30-Aug-06 15-Nov-07 12-Aug-08 17-Aug-09 16-Aug-10 15-Aug-11 31-Aug-12

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

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

270 640 120 BDL 100 170 8 13,000 350 BDL 90 50 6,100 BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL 1 1 BDL 9 8 7 6 9 8 10 10 4 3

4 17 15 10 36 34 21 72 18 34 48 52 32 37
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

7,400 28,000 25,000 17,000 60,000 49,000 62,000 64,000 54,000 75,000 56,000 58,000 4,800 48,000
BDL 2 BDL BDL BDL BDL BDL 16 BDL 2 BDL BDL 16 BDL

8 2 BDL BDL BDL BDL BDL 21 6 4 1 BDL 23 2
BDL 3 BDL BDL BDL 1 BDL 4 2 BDL BDL BDL 14 BDL
BDL BDL BDL BDL 750 630 3,000 2,100 240 2,800 1,900 1,200 BDL 800
BDL 600 BDL BDL 400 350 430 770 1,500 1,300 780 490 62 530

1,000 2,100 390 100 910 1,000 3,200 13,000 1,900 3,200 1,900 1,400 11,000 890
BDL 2 BDL BDL BDL BDL BDL 6 1 BDL BDL BDL 6 BDL

1,700 6,100 5,200 3,800 19,000 17,000 18,000 27,000 12,000 16,000 19,000 20,000 5,700 16,000
22 500 36 10 400 350 440 880 1,300 1,400 710 520 210 580

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL 9 4 3 BDL 1 BDL 17 13 12 3 BDL 30 2

28,000 3,800 3,000 2,400 5,300 5,200 5,400 6,500 3,600 5,300 5,800 5,800 2,000 5,400
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 1 1 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 95,000 110,000 95,000 41,000 38,000 88,000 93,000 9,000 110,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL 3 1 BDL BDL 2 BDL 7 1 BDL BDL BDL 12 BDL

6 26 BDL 6 BDL 13 BDL 19 31 13 8 BDL 35 BDL

12 13 13 14 17 13 13 12 12 14 13 13 15 13
6.8 5.9 6.0 6.0 6.6 6.9 7.0 6.7 6.7 7.0 7.0 6.8 6.5 7.3
164 348 394 312 978 945 864 398 761 712 935 1,032 29 965
8.9 4.8 6.1 6.0 2.2 0.3 0.2 6.6 0.8 0.3 0.4 0.4 9.5 0.1
353 21 94 124 2 4 5 2,906 17 22 2 2 15 3
58 137 193 178 20 -40 -190 -36 110 9 -72 -38 132 -86

NOTES: SEE LAST PAGE
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TABLE 3
Summary of OU-2 Groundwater Analytical Results

2013 Annual Report
Coakley Landfill - North Hampton, New Hampshire

SAMPLE IDENTIFICATION NHDES EPA
DATE SAMPLED AGQS ICL

VOLATILE ORGANIC COMPOUNDS (ug/l)
Acetone 6,000
Benzene 5 5
Chlorobenzene 100 100
Chloroethane
Chloromethane 30
1,4 Dichlorobenzene 75
1,1 Dichloroethane 81
cis-1,2 Dichloroethene 70
Ethylbenzene 700
Isopropylbenzene 800
p - Isopropyltoluene 260
Naphthalene 20
Diethyl Ether 1,400
Tetrahydrofuran 154 154
Toluene 1,000
1,2,4 Trimethylbenzene 330
1,3,5 Trimethylbenzene 330
o-Xylene
m&p - Xylene
1,4-Dioxane 3
Methylethylketone (MEK) 4,000 200
Methylisobutylketone (MIBK) 2,000
Methyl t-butyl ether (MTBE) 13
METALS (ug/l)
Aluminum
Antimony 6 6
Arsenic 10 10
Barium 2,000
Beryllium 4 4
Cadmium 5
Calcium
Chromium 100 50
Cobalt
Copper 1,300
Dissolved Iron
Dissolved Manganese
Iron (Total)
Lead 15 15
Magnesium
Manganese (Total) 840 300
Mercury 2
Nickel 100 100
Potassium
Selenium 50
Silver 100
Sodium
Thallium 2
Vanadium 260
Zinc
FIELD PARAMETERS
     Temperature (degress Celcius)
     pH (standard units)
     Conductivity (us/cm)
     Dissolved Oxygen (mg/l)
     Turbidity (NTU)
     Oxidation Reduction Potential (mV)

10,000

GZ-105 GZ-105 GZ-105 GZ-105 GZ-105 GZ-105 GZ-105 GZ-123 GZ-123 GZ-123 GZ-123 GZ-123 GZ-123
29-Aug-06 14-Nov-07 11-Aug-08 19-Aug-09 18-Aug-10 17-Aug-11 31-Aug-12 12-Nov-07 12-Aug-08 18-Aug-09 16-Aug-10 17-Aug-11 28-Aug-12

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
6 6 6 6 7 6 6 BDL BDL BDL BDL BDL BDL
9 10 10 11 11 11 9 BDL BDL BDL BDL BDL BDL
7 9 11 12 9 11 9 BDL BDL BDL BDL BDL BDL

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
2 4 4 5 5 5 4 BDL BDL BDL BDL BDL BDL

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL 2 2 2 3 3 2 BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
49 61 57 62 57 54 47 BDL BDL BDL BDL BDL BDL
83 80 70 80 70 70 50 BDL BDL BDL BDL BDL BDL

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL 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 BDL BDL
NA NA NA NA NA 80 98 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 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
4 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
6 11 10 13 15 16 15 BDL BDL BDL BDL BDL BDL
43 52 48 61 60 59 55 5 4 5 4 5 4

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

65,000 44,000 49,000 69,000 73,000 73,000 78,000 11,000 12,000 16,000 13,000 12,000 13,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL 5 3 5 4 5 3
BDL BDL BDL BDL BDL BDL BDL 1 BDL BDL BDL BDL BDL

5,300 3,800 3,700 4,700 4,500 4,600 4,600 1,700 370 2,500 1,900 5,100 4,300
510 470 400 500 450 460 510 3,600 1,900 3,200 2,100 2,300 1,600

6,200 5,100 3,700 4,900 4,800 4,800 4,900 3,900 1,800 2,300 4,500 6,000 5,700
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

23,000 18,000 18,000 27,000 24,000 23,000 23,000 3,000 3,100 4,500 3,700 3,500 3,300
480 390 400 500 460 470 520 3,300 2,300 3,000 2,200 2,400 1,700
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

7 8 9 9 9 8 8 5 4 5 4 3 2
7,500 5,700 6,200 7,100 6,500 6,200 6,000 2,100 1,900 2,100 1,800 1,900 1,800
BDL BDL BDL 1 11 BDL 7 BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

153,000 160,000 160,000 150,000 160,000 140,000 140,000 17,000 15,000 17,000 15,000 15,000 15,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL 1 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

4 BDL BDL BDL BDL BDL BDL 8 BDL BDL BDL BDL BDL

11 10 11 11 10 10 10 12 12 15 14 13 14
8.5 7.2 8.0 7.6 7.3 7.1 7.3 5.6 5.6 6.1 5.3 5.4 6.0
431 1,145 512 1,360 1,294 1,293 1,182 220 183 245 237 210 200
1.7 0.3 0.2 0.2 0.1 0.1 0.1 0.8 2.4 2.6 3.4 3.4 2.6
46 19 16 4 0 1 1 23 35 4 18 5 8

-190 29 -118 -119 -154 -153 -133 129 162 121 125 61 76

NOTES: SEE LAST PAGE
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TABLE 3
Summary of OU-2 Groundwater Analytical Results

2013 Annual Report
Coakley Landfill - North Hampton, New Hampshire

SAMPLE IDENTIFICATION NHDES EPA
DATE SAMPLED AGQS ICL

VOLATILE ORGANIC COMPOUNDS (ug/l)
Acetone 6,000
Benzene 5 5
Chlorobenzene 100 100
Chloroethane
Chloromethane 30
1,4 Dichlorobenzene 75
1,1 Dichloroethane 81
cis-1,2 Dichloroethene 70
Ethylbenzene 700
Isopropylbenzene 800
p - Isopropyltoluene 260
Naphthalene 20
Diethyl Ether 1,400
Tetrahydrofuran 154 154
Toluene 1,000
1,2,4 Trimethylbenzene 330
1,3,5 Trimethylbenzene 330
o-Xylene
m&p - Xylene
1,4-Dioxane 3
Methylethylketone (MEK) 4,000 200
Methylisobutylketone (MIBK) 2,000
Methyl t-butyl ether (MTBE) 13
METALS (ug/l)
Aluminum
Antimony 6 6
Arsenic 10 10
Barium 2,000
Beryllium 4 4
Cadmium 5
Calcium
Chromium 100 50
Cobalt
Copper 1,300
Dissolved Iron
Dissolved Manganese
Iron (Total)
Lead 15 15
Magnesium
Manganese (Total) 840 300
Mercury 2
Nickel 100 100
Potassium
Selenium 50
Silver 100
Sodium
Thallium 2
Vanadium 260
Zinc
FIELD PARAMETERS
     Temperature (degress Celcius)
     pH (standard units)
     Conductivity (us/cm)
     Dissolved Oxygen (mg/l)
     Turbidity (NTU)
     Oxidation Reduction Potential (mV)

10,000

GZ-125 GZ-125 GZ-125 GZ-125 GZ-125 GZ-125 AE-1A AE-1A AE-1A AE-1A AE-1A AE-1A AE-1A AE-1A
12-Nov-07 12-Aug-08 18-Aug-09 8-Feb-11 15-Aug-11 28-Aug-12 30-Aug-06 16-Nov-07 12-Aug-08 20-Aug-09 18-Aug-10 15-Aug-11 31-Aug-12 12-Aug-13

BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
NA NA NA NA BDL BDL NA NA NA NA NA < 1 NA NA
BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA
BDL BDL BDL BDL BDL BDL NA NA NA NA NA NA NA NA

BDL BDL BDL BDL BDL BDL 63 970 180 BDL BDL BDL 100 4,700
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL 15 39 41 29 20 22 18 18

4 3 3 4 6 5 18 22 18 18 19 19 18 48
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 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 13,000 15,000 45,000 14,000 11,000 25,000 29,000 29,000 33,000 25,000
BDL BDL BDL BDL BDL BDL BDL 5 BDL BDL BDL BDL BDL 8
BDL BDL BDL BDL BDL BDL 16 3 BDL BDL BDL BDL BDL 4
BDL BDL BDL 2 3 3 BDL 9 3 BDL BDL BDL BDL 16
BDL BDL BDL 480 BDL 810 400 BDL BDL 120 210 140 320 NA
170 53 88 240 210 310 450 6 BDL 320 360 380 480 NA
350 790 1,400 5,400 14,000 44,000 340 3,100 140 100 260 270 490 8,200
BDL BDL BDL 2 4 BDL BDL 15 3 BDL BDL BDL BDL 4

8,600 8,000 8,900 7,600 8,100 8,100 16,000 3,000 2,000 8,600 9,600 10,000 10,000 11,000
160 62 81 290 230 310 440 130 14 250 380 390 500 470
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 13

2,800 2,600 2,600 2,400 2,500 2,600 4,900 4,300 3,100 3,800 3,400 3,500 3,600 4,500
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

18,000 17,000 19,000 1,600 18,000 18,000 22,000 26,000 23,000 24,000 20,000 20,000 20,000 14,000
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 10

6 8 6 12 26 8 10 45 9 BDL BDL BDL BDL 34

10 13 12 8 13 17 12 10 15 13 13 14 11 NA
5.8 5.9 5.8 6.2 6.1 7.2 8.8 8.8 8.8 8.8 7.2 8.0 7.5 NA
276 240 281 282 455 408 227 208 175 262 386 389 312 NA
3.0 3.1 2.0 2.2 3.6 2.0 3.6 2.3 3.2 1.4 0.7 0.5 1.5 NA
5 23 17 23 96 136 83 16 12 3 0 1 12 NA

165 186 172 45 222 183 -50 88 82 74 -22 -168 -178 NA

NOTES: SEE LAST PAGE
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TABLE 3
Summary of OU-2 Groundwater Analytical Results

2013 Annual Report
Coakley Landfill - North Hampton, New Hampshire

SAMPLE IDENTIFICATION NHDES EPA
DATE SAMPLED AGQS ICL

VOLATILE ORGANIC COMPOUNDS (ug/l)
Acetone 6,000
Benzene 5 5
Chlorobenzene 100 100
Chloroethane
Chloromethane 30
1,4 Dichlorobenzene 75
1,1 Dichloroethane 81
cis-1,2 Dichloroethene 70
Ethylbenzene 700
Isopropylbenzene 800
p - Isopropyltoluene 260
Naphthalene 20
Diethyl Ether 1,400
Tetrahydrofuran 154 154
Toluene 1,000
1,2,4 Trimethylbenzene 330
1,3,5 Trimethylbenzene 330
o-Xylene
m&p - Xylene
1,4-Dioxane 3
Methylethylketone (MEK) 4,000 200
Methylisobutylketone (MIBK) 2,000
Methyl t-butyl ether (MTBE) 13
METALS (ug/l)
Aluminum
Antimony 6 6
Arsenic 10 10
Barium 2,000
Beryllium 4 4
Cadmium 5
Calcium
Chromium 100 50
Cobalt
Copper 1,300
Dissolved Iron
Dissolved Manganese
Iron (Total)
Lead 15 15
Magnesium
Manganese (Total) 840 300
Mercury 2
Nickel 100 100
Potassium
Selenium 50
Silver 100
Sodium
Thallium 2
Vanadium 260
Zinc
FIELD PARAMETERS
     Temperature (degress Celcius)
     pH (standard units)
     Conductivity (us/cm)
     Dissolved Oxygen (mg/l)
     Turbidity (NTU)
     Oxidation Reduction Potential (mV)

10,000

AE-1B AE-1B AE-1B AE-1B AE-1B AE-1B AE-2A AE-2A AE-2A AE-2A AE-2A AE-2A AE-2A AE-2A
12-Aug-08 20-Aug-09 16-Aug-10 16-Aug-11 30-Aug-12 13-Aug-13 30-Aug-06 8-Nov-07 11-Aug-08 18-Aug-09 17-Aug-10 16-Aug-11 30-Aug-12 15-Aug-13

NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
NA NA NA NA NA NA BDL 2 BDL BDL 1 1 BDL BDL
NA NA NA NA NA NA BDL 5 2 2 3 3 BDL BDL
NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
NA NA NA NA NA NA BDL 2 1 BDL BDL BDL BDL BDL
NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
NA NA NA NA NA NA BDL 19 7 6 7 6 BDL 5
NA NA NA NA NA NA BDL 20 BDL 10 BDL BDL BDL BDL
NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
NA NA NA < 1 NA NA NA NA NA NA 12 14 16 15
NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
NA NA NA NA NA NA BDL BDL BDL BDL BDL BDL BDL BDL
NA NA NA NA NA NA BDL BDL BDL BDL 32 BDL BDL BDL

BDL BDL BDL 470 BDL 170 BDL BDL 210 BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

3 4 6 6 7 8 240 280 230 240 240 250 240 190
150 58 37 60 35 40 26 41 30 28 32 34 28 28
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

22,000 25,000 23,000 25,000 28,000 26,000 21,000 29,000 23,000 24,000 28,000 27,000 28,000 25,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL 8 13 11 10 11 11 10 10

2 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL 1,100 2,300 1,700 2,100 NA 14,000 19,000 15,000 17,000 16,000 19,000 16,000 NA
BDL 750 500 500 540 NA 510 830 560 710 660 830 790 NA
620 1,100 2,500 2,600 2,300 2,200 12,000 19,000 16,000 14,000 16,000 17,000 16,000 16,000
BDL BDL BDL 1 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

10,000 13,000 12,000 12,000 13,000 12,000 9,300 11,000 8,300 9,000 11,000 9,900 9,200 9,000
300 730 530 560 590 490 510 770 610 650 700 740 820 810
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL 12 12 12 10 9 8 8 17

10,000 9,300 6,100 6,100 5,700 4,900 16,000 21,000 17,000 16,000 17,000 16,000 15,000 14,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 3 BDL 2 2
BDL BDL BDL BDL BDL BDL BDL 2 BDL BDL BDL BDL BDL BDL

31,000 33,000 25,000 24,000 24,000 20,000 43,000 39,000 32,000 33,000 35 33,000 33,000 32,000
BDL BDL BDL BDL 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 BDL BDL 6 BDL BDL 6 BDL BDL 7 BDL BDL BDL BDL

14 13 12 11 11 NA 12 10 11 11 12 11 11 15
7.8 7.6 6.7 7.4 7.4 NA 6.5 6.7 6.5 7.3 6.1 6.3 6.6 6.4
387 472 440 464 462 NA 321 743 514 614 663 562 636 612
6.2 1.0 0.8 3.0 1.9 NA 3.9 0.4 0.1 0.2 0.3 0.5 0.2 1.7
163 3 1 7 2 NA 0 1 74 2 1 1 1 16
113 -81 -40 132 -132 NA -29 -102 -59 -69 -33 -88 -176 -81

NOTES: SEE LAST PAGE
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TABLE 3
Summary of OU-2 Groundwater Analytical Results

2013 Annual Report
Coakley Landfill - North Hampton, New Hampshire

SAMPLE IDENTIFICATION NHDES EPA
DATE SAMPLED AGQS ICL

VOLATILE ORGANIC COMPOUNDS (ug/l)
Acetone 6,000
Benzene 5 5
Chlorobenzene 100 100
Chloroethane
Chloromethane 30
1,4 Dichlorobenzene 75
1,1 Dichloroethane 81
cis-1,2 Dichloroethene 70
Ethylbenzene 700
Isopropylbenzene 800
p - Isopropyltoluene 260
Naphthalene 20
Diethyl Ether 1,400
Tetrahydrofuran 154 154
Toluene 1,000
1,2,4 Trimethylbenzene 330
1,3,5 Trimethylbenzene 330
o-Xylene
m&p - Xylene
1,4-Dioxane 3
Methylethylketone (MEK) 4,000 200
Methylisobutylketone (MIBK) 2,000
Methyl t-butyl ether (MTBE) 13
METALS (ug/l)
Aluminum
Antimony 6 6
Arsenic 10 10
Barium 2,000
Beryllium 4 4
Cadmium 5
Calcium
Chromium 100 50
Cobalt
Copper 1,300
Dissolved Iron
Dissolved Manganese
Iron (Total)
Lead 15 15
Magnesium
Manganese (Total) 840 300
Mercury 2
Nickel 100 100
Potassium
Selenium 50
Silver 100
Sodium
Thallium 2
Vanadium 260
Zinc
FIELD PARAMETERS
     Temperature (degress Celcius)
     pH (standard units)
     Conductivity (us/cm)
     Dissolved Oxygen (mg/l)
     Turbidity (NTU)
     Oxidation Reduction Potential (mV)

10,000

AE-2B AE-2B AE-2B AE-2B AE-2B AE-2B AE-2B AE-2B AE-3A AE-3A AE-3A AE-3A AE-3A AE-3A AE-3A AE-3A
29-Aug-06 8-Nov-07 11-Aug-08 18-Aug-09 17-Aug-10 16-Aug-11 30-Aug-12 15-Aug-13 29-Aug-06 15-Nov-07 12-Aug-08 18-Aug-09 19-Aug-10 19-Aug-11 30-Aug-12 15-Aug-13

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

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 2 1 1 1 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 BDL BDL BDL BDL BDL BDL BDL BDL
46 65 63 39 29 20 22 26 BDL 18 19 15 14 12 10 12
69 60 70 50 30 30 30 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 BDL BDL BDL
NA NA NA NA 110 80 82 88 NA NA NA NA 23 19 24 21
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

BDL BDL BDL BDL BDL 70 BDL BDL BDL BDL 100 BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
24 20 19 26 16 28 20 20 100 130 150 120 120 110 110 140

200 190 170 160 120 120 110 120 65 86 85 76 69 71 66 64
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL 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 39,000 52,000 38,000 45,000 38,000 42,000 45,000 40,000 40,000 48,000 35,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 3
BDL 4 2 BDL 2 1 2 2 BDL 3 3 4 3 3 3 3
BDL BDL BDL 1 BDL BDL BDL BDL BDL BDL 1 1 BDL BDL BDL BDL

25,000 18,000 15,000 13,000 6,100 8,600 9,000 NA 19,000 19,000 20,000 24,000 17,000 20,000 20,000 NA
2,300 2,200 1,500 1,700 1,200 1,200 1,300 NA 660 890 800 1,300 740 910 1,100 NA

22,000 18,000 16,000 13,000 6,800 8,800 10,000 10,000 22,000 19,000 22,000 26,000 18,000 21,000 22,000 18,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 1 BDL BDL BDL BDL BDL

60,000 40,000 32,000 35,000 29,000 24,000 27,000 24,000 24,000 20,000 21,000 25,000 19,000 19,000 1,200 16,000
2,400 2,100 1,700 1,700 1,300 1,200 1,500 1,200 690 840 850 1,300 760 900 1,200 840
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
10 13 10 10 9 7 8 8 8 8 9 8 7 6 7 6

16,000 13,000 13,000 13,000 12,000 11,000 12,000 10,000 24,000 22,000 22,000 26,000 20,000 19,000 20,000 16,000
BDL BDL 1 2 9 BDL 5 6 BDL BDL BDL BDL 4 BDL 2 3
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

180,000 230,000 200,000 190,000 160,000 140,000 160,000 150,000 87,000 100,000 86,000 73,000 73,000 66,000 63,000 63,000
BDL BDL 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 BDL BDL BDL BDL

6 BDL BDL BDL BDL BDL BDL BDL 3 BDL 7 BDL BDL BDL BDL BDL

12 10 11 13 14 12 14 15 15 12 14 15 14 14 14 15
6.7 7.1 6.8 7.3 6.5 6.8 7.0 6.9 6.8 7.3 6.6 6.5 6.8 5.3 6.8 6.7

1,269 1,610 1,366 1,530 1,325 1,026 1,292 1,233 926 1,124 1,076 970 1,016 601 1,009 953
1.5 1.0 0.7 0.3 1.0 0.3 2.9 1.9 1.7 0.3 0.2 0.3 0.3 1.7 0.2 1.2
3 1 27 2 1 2 3 13 5 4 28 11 4 7 2 11

-127 -58 -102 -94 -53 -135 -146 -117 -98 -109 -85 -95 -119 -84 -103 -116

NOTES: SEE LAST PAGE
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TABLE 3
Summary of OU-2 Groundwater Analytical Results

2013 Annual Report
Coakley Landfill - North Hampton, New Hampshire

SAMPLE IDENTIFICATION NHDES EPA
DATE SAMPLED AGQS ICL

VOLATILE ORGANIC COMPOUNDS (ug/l)
Acetone 6,000
Benzene 5 5
Chlorobenzene 100 100
Chloroethane
Chloromethane 30
1,4 Dichlorobenzene 75
1,1 Dichloroethane 81
cis-1,2 Dichloroethene 70
Ethylbenzene 700
Isopropylbenzene 800
p - Isopropyltoluene 260
Naphthalene 20
Diethyl Ether 1,400
Tetrahydrofuran 154 154
Toluene 1,000
1,2,4 Trimethylbenzene 330
1,3,5 Trimethylbenzene 330
o-Xylene
m&p - Xylene
1,4-Dioxane 3
Methylethylketone (MEK) 4,000 200
Methylisobutylketone (MIBK) 2,000
Methyl t-butyl ether (MTBE) 13
METALS (ug/l)
Aluminum
Antimony 6 6
Arsenic 10 10
Barium 2,000
Beryllium 4 4
Cadmium 5
Calcium
Chromium 100 50
Cobalt
Copper 1,300
Dissolved Iron
Dissolved Manganese
Iron (Total)
Lead 15 15
Magnesium
Manganese (Total) 840 300
Mercury 2
Nickel 100 100
Potassium
Selenium 50
Silver 100
Sodium
Thallium 2
Vanadium 260
Zinc
FIELD PARAMETERS
     Temperature (degress Celcius)
     pH (standard units)
     Conductivity (us/cm)
     Dissolved Oxygen (mg/l)
     Turbidity (NTU)
     Oxidation Reduction Potential (mV)

10,000

AE-3B AE-3B AE-3B AE-3B AE-3B AE-3B AE-3B AE-4A AE-4A AE-4A AE-4A AE-4A AE-4A AE-4A AE-4A
29-Aug-06 16-Nov-07 12-Aug-08 18-Aug-09 20-Aug-10 17-Aug-11 30-Aug-12 28-Aug-06 14-Nov-07 11-Aug-08 18-Aug-09 18-Aug-10 17-Aug-11 29-Aug-12 19-Aug-13

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL 1 1 2 1 BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL 5 5 7 5 BDL BDL BDL BDL BDL BDL BDL BDL

6 5 BDL 9 8 9 8 BDL BDL BDL 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 BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL 13 12 14 14 13 12 BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL 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 24 19 27 NA NA NA NA NA BDL < 0.25 BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 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 BDL 110 BDL
BDL BDL BDL BDL BDL BDL BDL 8 BDL BDL BDL BDL BDL BDL BDL
91 82 95 91 79 83 88 BDL 3 10 3 2 1 1 BDL

180 130 150 160 130 150 130 11 15 20 13 12 12 12 11
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

57,000 45,000 48,000 45,000 41,000 42,000 49,000 6,900 4,900 6,100 6,300 6,000 6,800 6,900 5,700
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL 1 1 1 BDL BDL BDL BDL 3 1 BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL 2 BDL BDL BDL BDL BDL

17,000 16,000 12,000 15,000 12,000 14,000 13,000 3,700 160 2,900 3,500 1,500 970 1,600 NA
1,000 760 430 1,400 940 1,300 1,400 300 330 330 350 290 320 380 NA

14,000 12,000 13,000 16,000 12,000 15,000 15,000 9,100 6,500 28,000 9,500 5,000 3,600 4,000 2,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

32,000 22,000 25,000 26,000 21,000 19,000 21,000 6,100 4,300 5,200 5,800 4,900 5,500 5,400 4,800
1,000 570 480 1,400 950 1,400 1,500 310 290 400 320 290 470 420 380
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

6 8 9 7 6 5 6 BDL 7 2 BDL BDL BDL BDL BDL
25,000 20,000 21,000 23,000 19,000 18,000 19,000 2,300 2,300 2,400 2,300 2,300 2,700 2,400 2,000

BDL BDL BDL BDL 5 BDL 3 BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

110,000 110,000 120,000 92,000 82,000 64,000 74,000 6,700 7,000 7,000 8,000 7,000 8,000 8,000 7,000
BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL BDL 2 BDL BDL BDL BDL BDL

5 BDL BDL BDL BDL BDL BDL BDL BDL 8 BDL 6 BDL BDL BDL

12 10 11 13 13 12 12 12 11 14 15 15 15 15 15
7.2 7.2 7.2 7.4 6.9 6.7 6.8 6.4 6.9 6.6 6.8 6.5 6.3 6.7 6.5
969 1,208 1,126 1,156 1,057 1,057 1,029 111 118 129 147 142 146 129 133
1.4 0.5 0.2 0.3 0.1 0.5 0.2 1.2 4.0 1.1 0.3 0.3 0.5 0.6 0.7
5 16 88 5 1 1 1 4 82 490 68 36 17 12 13

-149 90 -142 -96 -125 -113 -113 -83 78 -8 -18 -16 3 -25 -11

NOTES: SEE LAST PAGE
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TABLE 3
Summary of OU-2 Groundwater Analytical Results

2013 Annual Report
Coakley Landfill - North Hampton, New Hampshire

SAMPLE IDENTIFICATION NHDES EPA
DATE SAMPLED AGQS ICL

VOLATILE ORGANIC COMPOUNDS (ug/l)
Acetone 6,000
Benzene 5 5
Chlorobenzene 100 100
Chloroethane
Chloromethane 30
1,4 Dichlorobenzene 75
1,1 Dichloroethane 81
cis-1,2 Dichloroethene 70
Ethylbenzene 700
Isopropylbenzene 800
p - Isopropyltoluene 260
Naphthalene 20
Diethyl Ether 1,400
Tetrahydrofuran 154 154
Toluene 1,000
1,2,4 Trimethylbenzene 330
1,3,5 Trimethylbenzene 330
o-Xylene
m&p - Xylene
1,4-Dioxane 3
Methylethylketone (MEK) 4,000 200
Methylisobutylketone (MIBK) 2,000
Methyl t-butyl ether (MTBE) 13
METALS (ug/l)
Aluminum
Antimony 6 6
Arsenic 10 10
Barium 2,000
Beryllium 4 4
Cadmium 5
Calcium
Chromium 100 50
Cobalt
Copper 1,300
Dissolved Iron
Dissolved Manganese
Iron (Total)
Lead 15 15
Magnesium
Manganese (Total) 840 300
Mercury 2
Nickel 100 100
Potassium
Selenium 50
Silver 100
Sodium
Thallium 2
Vanadium 260
Zinc
FIELD PARAMETERS
     Temperature (degress Celcius)
     pH (standard units)
     Conductivity (us/cm)
     Dissolved Oxygen (mg/l)
     Turbidity (NTU)
     Oxidation Reduction Potential (mV)

10,000

AE-4B AE-4B AE-4B 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 17-Aug-11 29-Aug-12 19-Aug-13

BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL
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 BDL < 0.25 BDL
BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL

1,500 1,200 1,200 530 790 500 70 100
BDL BDL BDL BDL BDL BDL BDL BDL
BDL 1 BDL BDL BDL BDL BDL BDL

8 28 19 12 13 12 7 7
BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL

7,700 6,400 7,100 7,300 7,000 7,300 7,500 5,900
BDL 3 2 BDL 1 BDL BDL BDL
BDL 2 1 BDL BDL BDL BDL BDL
BDL 5 4 2 2 2 BDL BDL
BDL BDL 400 BDL BDL BDL 90 NA
90 84 250 42 23 100 9 NA

1,500 1,900 2,100 720 1,200 800 80 BDL
BDL 2 2 BDL BDL BDL BDL BDL

4,700 5,100 5,200 5,700 5,300 5,400 4,900 4,300
220 1,100 600 260 190 220 13 8
BDL 0.3 0.1 BDL BDL BDL BDL BDL
BDL 3 2 1 1 BDL BDL BDL

5,000 4,200 4,600 4,200 3,800 4,100 3,600 2,900
BDL BDL BDL BDL BDL BDL BDL BDL
BDL BDL BDL BDL BDL BDL BDL BDL

23,000 22,000 20,000 21,000 18,000 18,000 16,000 13,000
BDL BDL BDL BDL BDL BDL BDL BDL
BDL 3 2 BDL BDL BDL BDL BDL

6 8 8 BDL 6 BDL BDL BDL

12 10 11 13 12 11 11 14
6.7 7.3 6.8 7.0 6.7 6.6 6.8 6.3
156 207 176 205 196 196 162 174
1.4 0.5 0.6 1.3 1.3 1.6 2.1 2.1
6 49 115 16 14 16 3 <5

-37 92 115 167 68 58 159 270

NOTES:
1. NA = Sample was not analyzed/measured for indicated parameter
    BDL = Below Detection Limit
    < 0.25 or < 1 = 1,4-dioxane analyzed using low-level methodology and reported below the detection limited indicated
2. NHDES AGQS = New Hampshire Department of Environmental Services Ambient Groundwater Quality Standard (Env-Or-600, Table 600-1)
    EPA ICL =  US Environmental Protection Agency Interim Cleanup Level (1990/1994 Record of Decision, 2007 Explanation of Significant Differences) 
3. Bolded denote concentration at or exceeding EPA Interim Cleanup Level (ICL)
4. Shaded values denote concentration at or exceeding NHDES Ambient Groundwater Quality Standard
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 4
Summary of Analytical Results for Interval Sampled Wells

August 2013 Annual Report
Coakley Landfill - North Hampton, New Hampshire

Depth of Tubing Intake 
from Top of PVC Casing 

(Feet)

1,4-Dioxane
(ug/L)

Total Arsenic
(ug/L)

Total Manganese
(ug/L)

Top of Screen Interval 34.6

GW-MW-11-37BGS-0813 39.9 34 14 370 X

GW-MW-11-42BGS-0813 44.9 27 13 390

GW-MW-11-47BGS-0813 49.9 27 13 380

Bottom of Screen Interval 54.6

Depth of Tubing Intake 
from Top of PVC Casing 

(Feet)

1,4-Dioxane
(ug/L)

Total Arsenic
(ug/L)

Total Manganese
(ug/L)

Top of Screen Interval 141.3

GW-MW-5D-144BGS-0813 146.3 190 11 640 X

GW-MW-5D-149BGS-0813 151.3 120 9 650

GW-MW-5D-154BGS-0813 156.3 140 7 640

Bottom of Screen Interval 161.3

Depth of Tubing Intake 
from Top of PVC Casing 

(Feet)

1,4-Dioxane
(ug/L)

Total Arsenic
(ug/L)

Total Manganese
(ug/L)

Top of Screen Interval 53

GW-MW-5S-53BGS-0813 58 71 30 3,000 X

GW-MW-5S-58BGS-0813 63 55 30 2,800

GW-MW-5S-63BGS-0813 68 60 28 2,500

GW-MW-5S-68BGS-0813 73 46 23 2,100

GW-MW-5S-73BGS-0813 78 50 15 2,500

Bottom of Screen Interval 83

Depth of Tubing Intake 
from Top of PVC Casing 

(Feet)

1,4-Dioxane
(ug/L)

Total Arsenic
(ug/L)

Total Manganese
(ug/L)

Top of Screen Interval 47.5

GW-MW-8-49BGS-0813 52 240 8 35

GW-MW-8-54BGS-DUP-0813 250 12 1,200

GW-MW-8-54BGS-0813 240 13 1,300

GW-MW-8-59BGS-0813 62 250 11 1,200

Bottom of Screen Interval 67.5

Analytical Results
Proposed Depth of 
Tubing Intake for 

Future Sampling EventsMonitoring Well MW-8

Sa
m

pl
e 

ID

57 X

Proposed Depth of 
Tubing Intake for 

Future Sampling EventsMonitoring Well MW-11

Sa
m

pl
e 

ID

Analytical Results

Analytical Results
Proposed Depth of 
Tubing Intake for 

Future Sampling EventsMonitoring Well MW-5D

Sa
m

pl
e 

ID

Analytical Results
Proposed Depth of 
Tubing Intake for 

Future Sampling EventsMonitoring Well MW-5S

Sa
m

pl
e 

ID
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TABLE 4
Summary of Analytical Results for Interval Sampled Wells

August 2013 Annual Report
Coakley Landfill - North Hampton, New Hampshire

Depth of Tubing Intake 
from Top of PVC Casing 

(Feet)

1,4-Dioxane
(ug/L)

Total Arsenic
(ug/L)

Total Manganese
(ug/L)

Top of Screen Interval 31

GW-AE-3B-30BGS-0813 33 25 31 330

GW-AE-3B-34BGS-0813 37 24 45 350

GW-AE-3B-38BGS-0813 41 25 69 450 X

Bottom of Screen Interval 43

Depth of Tubing Intake 
from Top of PVC Casing 

(Feet)

1,4-Dioxane
(ug/L)

Total Arsenic
(ug/L)

Total Manganese
(ug/L)

Top of Screen Interval 20.3

GW-FPC-4B-20BGS-0813 22.3 <0.25 <1 25

GW-FPC-4B-26BGS-0813 28.3 <0.25 <1 28

GW-FPC-4B-31BGS-0813 33.3 <0.25 <1 46 X

Bottom of Screen Interval 35.3

Depth of Tubing Intake 
from Top of PVC Casing 

(Feet)

1,4-Dioxane
(ug/L)

Total Arsenic
(ug/L)

Total Manganese
(ug/L)

Top of Screen Interval 98.6

GW-FPC-5B-97BGS-0813 100.6 64 3 58

GW-FPC-5B-103BGS-0813 106.6 67 3 53 X

GW-FPC-5B-108BGS-0813 111.6 63 3 54

Bottom of Screen Interval 113.6

Depth of Tubing Intake 
from Top of PVC Casing 

(Feet)

1,4-Dioxane
(ug/L)

Total Arsenic
(ug/L)

Total Manganese
(ug/L)

Top of Screen Interval 15.8

GW-FPC-6B-16BGS-0813 18.2 18 3 380 X

GW-FPC-6B-21BGS-0813 23.2 13 2 360

GW-FPC-6B-26BGS-0813 28.2 12 2 370

Bottom of Screen Interval 30.8

Proposed Depth of 
Tubing Intake for 

Future Sampling Events

Analytical Results
Proposed Depth of 
Tubing Intake for 

Future Sampling Events

Analytical Results
Proposed Depth of 
Tubing Intake for 

Future Sampling Events

Monitoring Well FPC-4B

Sa
m

pl
e 

ID

Monitoring Well FPC-5B

Sa
m

pl
e 

ID

Monitoring Well FPC-6B

Sa
m

pl
e 

ID
Sa

m
pl

e 
ID

Analytical Results
Proposed Depth of 
Tubing Intake for 

Future Sampling EventsMonitoring Well AE-3B

Analytical Results
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TABLE 4
Summary of Analytical Results for Interval Sampled Wells

August 2013 Annual Report
Coakley Landfill - North Hampton, New Hampshire

Depth of Tubing Intake 
from Top of PVC Casing 

(Feet)

1,4-Dioxane
(ug/L)

Total Arsenic
(ug/L)

Total Manganese
(ug/L)

Top of Screen Interval 32.3

GW-FPC-7B-33BGS-0813 34.9 <0.25 3 570

GW-FPC-7B-38BGS-0813 39.9 <0.25 5 1,100 X

GW-FPC-7B-43BGS-0813 44.9 <0.25 <1 400

Bottom of Screen Interval 47.3

Depth of Tubing Intake 
from Top of PVC Casing 

(Feet)

1,4-Dioxane
(ug/L)

Total Arsenic
(ug/L)

Total Manganese
(ug/L)

Top of Screen Interval 42.5

GW-FPC-8B-43BGS-0813 44.5 0.70 8 34

GW-FPC-8B-48BGS-0813 50.5 0.79 7 39

GW-FPC-8B-53BGS-0813 55.5 0.93 7 35 X

Bottom of Screen Interval 57.5

Depth of Tubing Intake 
from Top of PVC Casing 

(Feet)

1,4-Dioxane
(ug/L)

Total Arsenic
(ug/L)

Total Manganese
(ug/L)

Top of Screen Interval 37

GW-GZ-105-37BGS-0813 39 5.3 1 45 X

GW-GZ-105-43BGS-0813 45 0.6 <1 27

GW-GZ-105-48BGS-0813 50 1.4 <1 23

Bottom of Screen Interval 52

NOTES:
1.
2. < = parameter concentration below detection limit indicated

ug/L = micrograms per liter (parts per billion)

Analytical Results

Monitoring Well FPC-8B

Proposed Depth of 
Tubing Intake for 

Future Sampling Events

Monitoring Well FPC-7B

Sa
m

pl
e 

ID
Sa

m
pl

e 
ID

Analytical Results
Proposed Depth of 
Tubing Intake for 

Future Sampling EventsMonitoring Well GZ-105

Sa
m

pl
e 

ID

Analytical Results

Proposed Depth of 
Tubing Intake for 

Future Sampling Events
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SAMPLE IDENTIFICATION R-3 R-3 R-3 R-3 R-3 R-3 R-3 R-3-DUP R-3 R-3-DUP
DATE SAMPLED 24-Jan-08 13-Aug-08 19-Aug-09 17-Aug-10 18-Aug-11 30-Aug-12 26-Mar-13 26-Mar-13 16-Aug-13 16-Aug-13

     Methyl tert-butyl ether (ug/L) 1.6 <0.5 <0.5 <0.5 <0.5 <0.5 NA NA <0.5 <0.5
     1,4-dioxane (ug/L) NA NA NA NA NA 0.40 0.45 0.26 0.45 0.41

     Temperature (degrees Celcius) 13.51 12.51 11.38 12.58 12.62 12.73 NM NM 13 13
     pH (standard units) 5.63 5.85 7.92 7.14 8.08 8.54 NM NM 7 7
     Conductivity (uS/cm) 316 423 452 443 238 466 NM NM 414 414
     Dissolved Oxygen (mg/L) 4.16 3.72 4.64 2.19 4.65 4.98 NM NM <0.5 <0.5
     Turbidity (NTU) 2.0 15.4 2.2 0.5 1.04 0.70 NM NM 6 6
     Oxidation/Reduction Potential (mV) 157 95 -122 -35 -164.5 22.5 NM NM -224 -224

SAMPLE IDENTIFICATION R-5 R-5 R-5 R-5
DATE SAMPLED 24-Jan-08 13-Aug-08 19-Aug-09 19-Aug-10

     Methyl tert-butyl ether (ug/L) <0.5 <0.5 <0.5 <0.5
     1,4-dioxane (ug/L) NA NA NA NA

     Temperature (degrees Celcius) 14 14 17 19
     pH (standard units) 5.8 5.9 6.7 6.0
     Conductivity (uS/cm) 243 281 456 222
     Dissolved Oxygen (mg/L) 6.4 8.0 6.8 5.5
     Turbidity (NTU) 1.4 12.0 2.0 0.2
     Oxidation/Reduction Potential (mV) 162 87 194 146

SAMPLE IDENTIFICATION 346BHR 346BHR
DATE SAMPLED 30-Aug-12 16-Aug-13

     Methyl tert-butyl ether (ug/L) <0.5 <0.5
     1,4-dioxane (ug/L) <0.25 <0.25

     Temperature (degrees Celcius) 13 NM
     pH (standard units) 7.3 NM
     Conductivity (uS/cm) 606 NM
     Dissolved Oxygen (mg/L) 6.4 NM
     Turbidity (NTU) 18 NM
     Oxidation/Reduction Potential (mV) 76 NM TABLE NOTES:

SAMPLE IDENTIFICATION 339BHR 339BHR 1. 
DATE SAMPLED 29-Apr-13 16-Aug-13

2. 
     Methyl tert-butyl ether (ug/L) NA <0.5
     1,4-dioxane (ug/L) 0.38 0.42

     Temperature (degrees Celcius) NM NM 3. 
     pH (standard units) NM NM
     Conductivity (uS/cm) NM NM 4. 
     Dissolved Oxygen (mg/L) NM NM
     Turbidity (NTU) NM NM
     Oxidation/Reduction Potential (mV) NM NM TABLE ABBREVIATIONS:

 NA = Not Analyzed
SAMPLE IDENTIFICATION 415BHR 415BHR  NM =  Not Measured
DATE SAMPLED 16-Apr-13 16-Aug-13  uS/cm = microsiemens per centimeter

 ug/L = micrograms per liter (parts per billion)
     Methyl tert-butyl ether (ug/L) NA <0.5  mg/L = milligrams per liter (parts per million)
     1,4-dioxane (ug/L) <0.25 <0.25  NTU - Nephelometric Turbidity Units

 mV = millivolts
     Temperature (degrees Celcius) NM 13  < = parameter concentration below detection limit indicated
     pH (standard units) NM 8.1  R-3-DUP = duplicate sample collected at R-3
     Conductivity (uS/cm) NM 351
     Dissolved Oxygen (mg/L) NM 0.6
     Turbidity (NTU) NM < 5
     Oxidation/Reduction Potential (mV) NM -188

FIELD PARAMETERS

VOLATILE ORGANIC COMPOUNDS

FIELD PARAMETERS

VOLATILE ORGANIC COMPOUNDS

TABLE 5

Coakley Landfill - North Hampton, New Hampshire

Summary of Analytical Results for Off-Site Water Supply Wells
August 2013 Annual Report

VOLATILE ORGANIC COMPOUNDS

Field parameter measurements prior to Aug. 2013 were not collected with a flow cell 
directly connected to the sampling tap; therefore, dissolved oxygen and oxidation 
reduction potential measurements may be biased high due to exposure to the 
atmosphere. 

FIELD PARAMETERS

R-5 not sampled since Aug. 19, 2010 due to the water system being out of service.

FIELD PARAMETERS

VOLATILE ORGANIC COMPOUNDS

The NHDES Ambient Groundwater Quality Standard for 1,4-dioxane is 3 ug/L.   The 
EPA has not established an Interim Cleanup Level for 1,4-dioxane.

FIELD PARAMETERS

VOLATILE ORGANIC COMPOUNDS

Only analtyes detected in one or more groundwater samples at water supply wells 
are listed in this table.
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TABLE 6
Summary of Leachate Analytical Results

2013 Annual Report 
Coakley Landfill - North Hampton, New Hampshire

SAMPLE IDENTIFICATION NHDES SURFACE L-1 L-1 L-1 L-1 L-1 L-1 L-1 L-1 L-1 L-1 L-1 L-1 L-1 L-1-DUP
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 19-Aug-11 30-Aug-12 14-Aug-13 14-Aug-13
COMMENTS ACUTE CHRONIC ID 104240
PARAMETER ANALYZED

     Benzene 5300 NSE 3 2 2 BDL 2 2 3 BDL 1.9 2 2.0 2 2 2
     Chlorobenzene 250 50 27 15 18 12 20 18 22 BDL 20 24 18 15 13 14
     Chloroethane NSE NSE 8 6 6 3 6 BDL 6 BDL 4.4 BDL 4.1 BDL BDL BDL
     Chloroform 28.9 1240 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
     1,4 Dichlorobenzene (See Note 5) BDL 3 2 BDL 3 2 3 BDL 2.5 3 2.3 2 2 2
     1,2 Dichlorobenzene (See Note 5) BDL BDL BDL BDL BDL BDL 1 BDL 1.1 2 1.2 1 BDL BDL
     Isopropylbenzene NSE NSE BDL BDL BDL BDL BDL 2 2 BDL 1.5 2 1.6 1 1 1
     Diethyl Ether NSE NSE 31 BDL BDL BDL BDL BDL 23 BDL 13 15 12 10 10 10
     Naphthalene 2300 620 BDL BDL BDL BDL BDL BDL BDL BDL 0.6 BDL BDL BDL BDL BDL
     Tetrahydrofuran NSE NSE 32 BDL BDL BDL BDL BDL 20 BDL 12 10 13 BDL BDL BDL
     Toluene NSE NSE BDL BDL BDL BDL BDL BDL 1 BDL BDL BDL BDL
     1,4-Dioxane NSE NSE NA NA NA NA NA NA NA NA 26 20 25 28 22 24
METALS (ug/L) Total Total Total Total Total Total Dissolved Total Total Total Total Total Total Total
     Aluminum 750 87 3200 4100 9,500 29,000 18,000 NA BDL BDL 170 BDL BDL BDL BDL BDL 80
     Antimony 9,000 1,600 6 BDL BDL BDL BDL NA BDL BDL BDL BDL BDL BDL BDL BDL BDL
     Arsenic 340 150 83 23 67 150 300 NA 7 6 4 4 7 6 4 5 7
     Barium NSE NSE 1300 260 610 2200 4600 NA 97 99 11 100 100 97 87 92 110
     Beryllium 130 5.3 3 BDL BDL 3 BDL NA BDL BDL BDL BDL BDL BDL BDL BDL BDL
     Cadmium 0.95 0.80 BDL BDL BDL BDL BDL NA BDL BDL BDL BDL BDL BDL BDL BDL BDL
     Calcium NSE NSE 120,000 97,000 100,000 140,000 150,000 NA 50,000 62,000 20,000 64,000 71,000 63,000 79,000 56,000 57,000
     Chromium 183 24 20 13 27 55 70 NA BDL BDL 1 BDL BDL BDL BDL BDL BDL
     Cobalt NSE NSE BDL 3 6 11 10 NA BDL 1 BDL BDL BDL BDL BDL BDL BDL
     Copper 3.6 2.7 BDL 5 13 36 40 NA BDL 1 8 BDL BDL 1 BDL BDL BDL
     Iron NSE 1,000 350,000 130,000 330,000 1,000,000 1,100,000 NA 30,000 27,000 1,200 35,000 34,000 31,000 31,000 35,000 45,000
     Lead 14 0.54 BDL 2 8 34 BDL NA BDL BDL BDL BDL BDL BDL BDL BDL BDL
     Magnesium NSE NSE 49,000 43,000 36,000 34,000 43,000 NA 20,000 25,000 2,500 25,000 21,000 21,000 20,000 16,000 16,000
     Manganese NSE NSE 7,600 5,700 5,900 10,000 9,800 NA 2,700 3,200 98 3,200 2,900 2,700 3,300 2,500 2,500
     Mercury 1.4 0.77 BDL BDL BDL BDL BDL NA BDL BDL BDL BDL BDL BDL BDL BDL BDL
     Nickel 144.9 16.1 22 18 28 32 40 NA 7 8 3 7 6 4 6 5 5
     Potassium NSE NSE 66 55 46,000 38,000 50,000 NA 34,000 40 7,800 37,000 33,000 30,000 31,000 25,000 27,000
     Selenium NSE 5 7 8 4 3 BDL NA BDL BDL BDL BDL 2 2 5 5 5
     Silver 0.32 NSE BDL BDL (2) 2 BDL BDL NA BDL BDL BDL BDL BDL BDL BDL BDL BDL
     Sodium NSE NSE 220,000 200,000 160,000 140,000 150,000 NA 130,000 150,000 BDL 100,000 110,000 91,000 100,000 78,000 76,000
     Thallium 1,400 40 BDL BDL BDL BDL BDL NA BDL BDL BDL BDL BDL BDL BDL BDL BDL
     Vanadium NSE NSE 46 13 36 89 220 NA 1 1 2 2 1 BDL BDL BDL BDL
     Zinc 36.2 36.5 45 51 140 390 690 NA BDL 650 56 12 6 BDL BDL BDL 10
Chemical Oxygen Demand (mg/l) NSE NSE 190 178 560 282 377 NA 70 50 50 54 40 44 52 68
Ammonia-N (mg/l) 36.1 5.91 44.0 41.0 44.8 56.8 79.0 NA 33 0.62 21 22 25 24 21 19

FIELD PARAMETERS
NOTES:      Temperature (degrees Celcius) 12 18 14 16 15 16 15 15
1. BDL =  Below Detection Limit; NA = Not Analyzed      Ph (standard units) 6.2 6.6 6.4 6.6 5.1 6.6 6.3 6.3
2. NSE indicates no standard has been established for the indicated parameter.      Conductivity (us/cm) 1,600 176 1,459 1,500 821 1,399 1,220 1,220
3. Only contaminants detected in one or more leachate samples are listed in this table.      Dissolved Oxygen (mg/l) 2.2 4.9 1.3 0.6 3.4 2.3 2.3 2.3
4. NHDES Surface Water Standard are listed in Env Wq 1800      Turbidity (NTU) 18 90 10 9 2 17 144 144
5. Acute and chronic standards based on total dichlorobenzenes     Oxidation/Reduction Potential (mV) 138 42 -38 -99 -73.1 -76.0 -102.0 -102.0
6. Ammonia-N standard is based on pH of 7.0 at 14 C, salinoids not present.
7. A bold entry indicates the parameter exceeded the acute surface water standard.
8. Shaded values indicate the parameter exceeded the chronic surface water standard.
9. Bold and shaded values indicate exceedances of both NHDES acute and chronic criteria.
10. Volatile organic compounds and metals results are in micrograms per liter (µg/l).

VOLATILE ORGANIC COMPOUNDS (ug/L)

1120 763
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Table 7
Duplicate Sample Comparison

Coakley Landfill
North Hampton, New Hampshire

MW-4
Samples Collected August 13, 2013

Bailer Method Duplicate Sample

Analyte Result (ug/L) Reporting Limit 
(ug/L)

Result (ug/L) Reporting Limit 
(ug/L)

Relative % 
Difference

1,4-Dioxane 4.6 0.25 4.8 0.25 4%

Aluminum 690 50 850 50 21%
Antimony BDL 1 BDL 1 Not Determined
Arsenic 53 1 53 1 0%
Barium 70 1 70 1 0%

Beryllium BDL 1 BDL 1 Not Determined
Cadmium BDL 1 BDL 1 Not Determined
Calcium 55000 50 56000 50 2%

Chromium 3 1 4 1 Not Determined
Cobalt 4 1 4 1 0%
Copper 4 1 4 1 0%

Iron 21000 50 21000 50 0%
Lead 2 1 2 1 0%

Magnesium 15000 50 15000 50 0%
Manganese 970 5 960 5 1%

Mercury BDL 0.1 BDL 0.1 Not Determined
Nickel 8 1 9 1 12%

Potassium 24000 50 25000 50 4%
Selenium 2 1 2 1 0%

Silver BDL 1 BDL 1 Not Determined
Sodium 20000 5000 20000 5000 0%
Thallium BDL 1 BDL 1 Not Determined
Vanadium BDL 5 BDL 5 Not Determined

Zinc 8 5 9 5 Not Determined

MW-8-54BGS
Samples Collected August 13, 2013

Discrete Interval Method Duplicate Sample

Analyte Result (ug/L) Reporting Limit 
(ug/L)

Result (ug/L) Reporting Limit 
(ug/L)

Relative % 
Difference

1,4-Dioxane 240 25 250 25 4%

Arsenic 13 1 12 1 8%
Manganese 1300 5 1200 5 8%

Sample Identification in Lab Report

Lab Sample ID:  123528.02 Lab Sample ID:  123528.03

Volatile Organic Compounds (Detections only)

Total Metals

GW-MW-4-0813 GW-MW-4-DUP-0813

Sample Identification in Lab Report
GW-MW-8-54BGS-0813 GW-MW-8-54BGS-DUP-0813

Lab Sample ID:  123529.21 Lab Sample ID:  123529.22

Volatile Organic Compounds (Detections only)

Total Metals
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Table 7
Duplicate Sample Comparison

Coakley Landfill
North Hampton, New Hampshire

FPC-6A
Samples Collected August 19, 2013
Low Flow Method Duplicate Sample

Analyte Result (ug/L) Reporting Limit 
(ug/L)

Result (ug/L) Reporting Limit 
(ug/L)

Relative % 
Difference

Chlorobenzene 3 2 3 2 Not Determined
Diethyl Ether 12 5 12 5 Not Determined
1,4-Dioxane 4.6 0.25 4.8 0.25 4%

Aluminum BDL 50 BDL 50 Not Determined
Antimony BDL 1 BDL 1 Not Determined
Arsenic 18 1 18 1 0%
Barium 37 1 36 1 3%

Beryllium BDL 1 BDL 1 Not Determined
Cadmium BDL 1 BDL 1 Not Determined
Calcium 28000 50 27000 50 4%

Chromium BDL 1 BDL 1 Not Determined
Cobalt 6 1 6 1 0%
Copper BDL 1 BDL 1 Not Determined

Iron 2700 50 2600 50 4%
Lead BDL 1 BDL 1 Not Determined

Magnesium 12000 50 12000 50 0%
Manganese 2300 5 2200 5 4%

Mercury BDL 0.1 BDL 0.1 Not Determined
Nickel 5 1 4 1 Not Determined

Potassium 6900 50 6600 50 4%
Selenium 3 1 3 1 0%

Silver BDL 1 BDL 1 Not Determined
Sodium 82000 5000 81000 5000 1%
Thallium BDL 1 BDL 1 Not Determined
Vanadium BDL 5 BDL 5 Not Determined

Zinc BDL 5 BDL 5 Not Determined

R-3
Samples Collected August 19, 2013

Water Supply Well Method Duplicate Sample

Analyte Result (ug/L) Reporting Limit 
(ug/L)

Result (ug/L) Reporting Limit 
(ug/L)

Relative % 
Difference

1,4-Dioxane 0.45 0.25 0.41 0.25 Not Determined

Sample Identification in Lab Report
GW-FPC-6A-0813 GW-FPC-6A-DUP-0813

Lab Sample ID:  123739.14, 123704.02 Lab Sample ID:  123739.13, 123704.03

Volatile Organic Compounds (Detections only)

Total Metals

Sample Identification in Lab Report
DW-R-3-0813 DW-R-3-DUP-0813

Lab Sample ID:  123705.05 Lab Sample ID:  123705.06

Volatile Organic Compounds (Detections only)
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Table 7
Duplicate Sample Comparison

Coakley Landfill
North Hampton, New Hampshire

L-1
Samples Collected August 14, 2013

Leachate Duplicate Sample

Analyte Result (ug/L) Reporting Limit 
(ug/L)

Result (ug/L) Reporting Limit 
(ug/L)

Relative % 
Difference

Benzene 2 1 2 1 Not Determined
Chlorobenzene 13 2 14 2 7%

1,4-Dichlorobenzene 2 1 2 1 Not Determined
Isopropylbenzene 1 1 1 1 0%

Diethyl Ether 10 5 10 5 Not Determined
1,4-Dioxane 22 2.5 24 2.5 9%

Chemical Oxygen Demand (mg/L) 52 10 68 10 27%
Ammonia (mg/L) 21 0.05 19 0.05 10%

Aluminum BDL 50 80 50 Not Determined
Antimony BDL 1 BDL 1 Not Determined
Arsenic 5 1 7 1 Not Determined
Barium 92 1 110 1 18%

Beryllium BDL 1 BDL 1 Not Determined
Cadmium BDL 1 BDL 1 Not Determined
Calcium 56000 50 57000 50 2%

Chromium BDL 1 BDL 1 Not Determined
Cobalt BDL 1 BDL 1 Not Determined
Copper BDL 1 BDL 1 Not Determined

Iron 35000 50 45000 50 25%
Lead BDL 1 BDL 1 Not Determined

Magnesium 16000 50 16000 50 0%
Manganese 2500 5 2500 5 0%

Mercury BDL 0.1 BDL 0.1 Not Determined
Nickel 5 1 5 1 0%

Potassium 25000 50 27000 50 8%
Selenium 5 1 5 1 0%

Silver BDL 1 BDL 1 Not Determined
Sodium 78000 5000 76000 5000 3%
Thallium BDL 1 BDL 1 Not Determined
Vanadium BDL 5 BDL 5 Not Determined

Zinc BDL 5 10 5 Not Determined

Notes:
1.  All values in micrograms per liter (ug/L), with the exception of General Chemistry parameters for leachate sampling location L-1
2.  Relative % difference (RPD) is calculated by dividing the absolute value of the difference between the  two values by the average of the two values
3.  RPDs were calculated only when both sample and duplicate values were greater than 5 times the practical quantitation limit (PQL) of the analyte.  
4.  Reporting limits for 1,4-dioxane were determined by mulitplying the method detection limit (0.25 ug/L) by the dilution factor listed. 
4.  BDL = below detection/reporting limit

Volatile Organic Compounds (Detections only)

Total Metals

General Chemistry

Sample Identification in Lab Report
LC-L-1-0813 LC-L-1-DUP-0813

Lab Sample ID:  123649.01 Lab Sample ID:  123649.02

3 of 3



 
 
 
 
 

APPENDIX A 
Environmental Monitoring Plan Sampling Requirements 

Tables 
 

  



Well 
Diameter 
(inches)

Monitored Zone - Unit Screened Interval
feet bgs

Screen Interval 
Length (feet)

Discrete Interval 
Sampling Depths 

(feet bgs)

August 2012 - Depth to Water Level 
from Measuring Point 

(Top of Casing)
QA/QC Samples

2 Bedrock  - Shallow 32-52 20 37, 42, 47 12.34
2 Bedrock - Deeper 139-159 20 144, 149, 154 11.47
2 Bedrock  - Shallow 48-78 30 53, 58, 63, 68, 73 12.94
2 Bedrock  - Shallow 44-64 20 49, 54, 59 9.32 Duplicate at 54' bgs,  Field Blank, 

Equipment Blank (See Table 2-2)
Operating Unit 2 Wells

2 Bedrock  - Shallow 28-40 12 26, 32, 38 9.80
2 Bedrock  - Shallow 18-33 15 20, 26, 31 6.32
2 Bedrock  - Shallow 95-110 15 97, 103, 108 1.95
2 Bedrock  - Shallow 13-28 15 15, 21, 26 6.04
2 Bedrock  - Shallow 29.8-44.8 15 32, 38, 43 2.38
2 Bedrock  - Shallow 40-55 15 42, 48, 53 2.44
2 Bedrock  - Shallow 58-73 15 60, 66, 71 21.53

1.5 Bedrock  - Shallow 35-50 15 37, 43, 48 4.13

Notes:
1.
2.
3. At least 72 hours prior to sampling, well depths will be confirmed and LDPE sample tubing will be install.
4. Sampling will be conducted in accordance with the SOP #4 - Groundwater Sampling - Peristaltic Pump Interval Sampling
5. All samples will be submitted for analysis of total arsenic, total manganese and 1,4-dioxane.   1,4-dioxane will be analyzed using the

low detection limit methodolgy specified in the April 2010 EMP/QAPP.

ft bgs = feet below ground surface
* = value is assumed.

FPC-8B
FPC-11B

MW-11

FPC-6B
FPC-7B

FPC-4B
FPC-5B

AE-3B

GZ-105

MW-5D
MW-5S
MW-8

Operating Unit 1 Wells

TABLE A  (ADDENDUM JULY 2013 REVISION 2.0)
COAKLEY LANDFILL SUPERFUND SITE

PERISTALTIC INTERVAL SAMPLING (AUGUST 2013 SAMPLING EVENT)

Site ID



Date 
Constructed

Total Boring Depth 
(ft bgs)

Well Diameter 
(inches)

Monitored Zone ‐ Unit
Screened Interval

ft bgs
Measuring Point 

Elevation (ft NGVD)
Low Water Level 

(ft NGVD)
High Water Level 

(ft NGVD)
Depth Tubing 
Intake (ft bgs)

Operating Unit 1 Wells
5/17/1993 99 6 Bedrock ‐ Open Borehole 33.6‐99.0 111.70 95.26 99.55 49
4/15/1996 10.4 2 Overburden ‐ Outwash 5‐10 80.60 72.78 75.46 7.5
4/26/1996 52 2 Bedrock  ‐ Shallow 32‐52 92.70 79.17 87.21 TBD
6/14/1985 38 2 Overburden ‐ Outwash 28‐38 129.12 95.94 101.52 33
6/22/1993 163.5 2 Bedrock ‐ Deeper 139‐159 98.39 85.84 90.39 TBD
8/9/1993 150 2 Bedrock  ‐ Shallow 48‐78 98.42 84.27 93.69 TBD
6/19/1985 184 6 Bedrock ‐ Open Borehole 25‐184 101.15 88.03 93.84 150
4/25/1996 65 2 Bedrock  ‐ Shallow 44‐64 85.30 75.32 81.1 TBD
4/15/1996 12 2 Overburden ‐ Outwash 5‐10 82.62 73.28 78.03 7.5
5/7/1993 12.5 1.25 Overburden ‐ Outwash 7‐12 98.49 85.74 95.86 9.5
6/11/1993 23.2 1.25 Overburden ‐ Outwash 13‐23 112.68 94.92 107.29 18

Operating Unit 2 Wells
3/26/1999 65 2 Overburden  ‐ Till 54‐64 127.00 95.55 99.67 59
3/25/1999 85.5 2 Bedrock  ‐ Shallow 75‐85 126.80 95.51 99.65 79
7/27/1999 23.1 2 Overburden  ‐ Till 10‐20 79.60 72.49 76.03 15
7/27/1999 50 2 Bedrock  ‐ Shallow 40‐50 79.50 72.59 76.04 45
3/24/1999 17.8 2 Overburden  ‐ Till ??‐17.5 86.10 76.3 78.68 12.5
3/23/1999 40 2 Bedrock  ‐ Shallow 28‐40 87.30 76.86 78.84 TBD
9/15/2003 15 2 Overburden  ‐ Outwash 5‐15 77.20 70.75 73.75 10
9/16/2003 44 2 Bedrock  ‐ Shallow 34‐44 77.50 70.51 73.61 39
4/3/1992 16 2 Overburden  ‐ Outwash 6‐16 78.40 75.41 78.4 11
4/3/1992 37.8 2 Bedrock  ‐ Shallow 22.5‐37.5 77.98 74.94 77.78 30
6/3/1992 33.5 2 Bedrock  ‐ Shallow 18‐33 75.83 68.21 71.83 TBD
3/17/1992 70 2 Overburden  ‐ Till 54‐64 74.30 72.05 75.01 59
5/14/1992 110.3 2 Bedrock  ‐ Shallow 95‐110 74.90 70.96 74.85 TBD
5/19/1992 2.8 1.5 Overburden  ‐ Outwash 1.75‐2.75 77.00 68.57 73.23 2.3
3/24/1992 28.5 2 Bedrock  ‐ Shallow 13‐28 77.10 68.37 73.21 TBD
5/11/1992 22 2 Overburden  ‐ Till 16.7‐21.7 82.08 80.03 81.63 19.2
5/8/1992 45 2 Bedrock  ‐ Shallow 29.8‐44.8 82.33 79.43 81.2 TBD
4/9/1992 33 2 Overburden  ‐ Till 23‐33 73.80 69.23 73.85 28
4/8/1992 55.7 2 Bedrock  ‐ Shallow 40‐55 73.60 69.14 73.52 TBD
5/28/1992 68 2 Overburden  ‐ Till 58‐68 117.57 95.02 99.87 63
6/23/1992 52 2 Overburden  ‐ Till 47‐52 117.95 95.81 100.4 49.5
6/19/1992 73 2 Bedrock  ‐ Shallow 58‐73 117.90 95.54 97.89 TBD
6/24/1992 33 2 Overburden ‐ Outwash 18‐33 118.04 96.58 100.58 25.5
5/7/1987 51 1.5 Bedrock  ‐ Shallow 35‐50 73.60 66.42 71.16 TBD
2/25/1987 16.5 2 Overburden  ‐ Outwash 9.5‐16.5 87.49 76.91 78.28 13
4/13/1987 200 6 Bedrock ‐ Open Borehole 57‐200 88.77 80.07 81.87 72

Notes:
1.

2.
3.
4.
5.

6.
7.
8.

9.

 Monitored Zone ‐ Unit column identifies the hydrogeological unit within the screened/open interval.  The hydrogeology of the site is comprised of four principle geological units include including 
bedrock, glacial till, marine sediments consisting of predominately of silt and clay and sandy outwash.  Bedrock well screened intervals vary as follows: "Bedrock ‐ Open Borehole" wells are standard 6‐
inch diameter wells with steel casing set in bedrock and open boreholes (no PVC screen in wells ‐ typical water supply well construction).  "Bedrock ‐ Shallow" indicates the screen interval is the upper 
most section of bedrock.  "Bedrock ‐ Deeper" is used to differentiate a screened interval that is below the uppermost section of bedrock (i.e.; MW‐5S versus MW‐5D). 

FPC‐8B
FPC‐9A
FPC‐11A
FPC‐11B

FPC‐11C***

ft NGVD = feet National Geodetic Vertical Datum (datum listed on 2000 Aries Engineering monitoring report)
All wells listed are sampled in Fall during annual long‐term monitoring events
Depth of tubing intake at wells BP‐4 and MW‐6 is based upon discrete interval sampling results reported in 2010 Annual Report.  Tubing intake depths consistent with tubing intakes depths used in
2011 and 2012 long‐term monitoring events.
** ‐ well not sampled beginning in August 2013.  Depth to water level collected in accordance with Table 2‐4.
*** ‐  FPC‐11C was last sampled in April 1999 and water level elevation measurements are based on data from 4/1993, 4/1999, 8/2003 and 8/2012.

GZ‐105
GZ‐123**
GZ‐125**

Water level highs and lows based on data taken between April 1993 and August 2012 and reported in the 2012 Annual Monitoring Report prepared by Provan and Lorber, Inc. (February 7, 2013).  
Water levels were not taken in every well at every event.
ft bgs = feet below ground surface

AE‐3A
AE‐3B
AE‐4A

FPC‐8A

FPC‐2A**
FPC‐2B**
FPC‐4B
FPC‐5A
FPC‐5B
FPC‐6A
FPC‐6B
FPC‐7A
FPC‐7B

MW‐8
MW‐9

MW‐10
MW‐11

AE‐2B

MW‐4
MW‐5D
MW‐5S

TBD:  To Be Detemined,  wells with screen lengths  >10 feet were interval sampled in August 2013.  Depth of tubing intakes for future sampling rounds will be based on interval sampling results.

TABLE 2‐1  (ADDENDUM JULY 2013 REVISION 2.0)
COAKLEY LANDFILL SUPERFUND SITE

GROUNDWATER QUALITY MONITORING NETWORK WELL CONSTRUCTION AND WATER LEVEL DETAILS 

Site ID

AE‐4B

OP‐2
OP‐5

AE‐1A
AE‐1B
AE‐2A

BP‐4

MW‐6



M
W

-4

M
W

-5
S

M
W

-5
D

M
W

-6

M
W

-8

M
W

-9

M
W

-1
0

M
W

-1
1

B
P

-4

O
P

-2

O
P

-5

R
-3

R
-5

34
6B

H
R

33
9B

H
R

41
5B

H
R

A A A A A A A A A A A N/A N/A N/A N/A N/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 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 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 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 A A A A A A A A N/A N/A N/A N/A N/A
A A A A A A A A A A A N/A N/A N/A N/A N/A
A A A A A A A A A A A N/A N/A N/A N/A N/A
A A A A A A A A A A A N/A N/A N/A N/A N/A
A A A A A A A A A A A N/A N/A N/A N/A N/A
A A A A A A A A A A A N/A N/A N/A N/A N/A
A A A A A A A A A A A N/A N/A N/A N/A N/A
A A A A A A A A A A A N/A N/A N/A N/A N/A
A A A A A A A A A A A N/A N/A N/A N/A N/A
A A A A A A A A A A A N/A N/A N/A N/A N/A
A A A A A A A A A A A N/A N/A N/A N/A N/A
A A A A A A A A A A A N/A N/A N/A N/A N/A
A A A A A A A A A A A N/A N/A N/A N/A N/A
A A A A A A A A A A A N/A N/A N/A N/A N/A
A A A A A A A A A A A N/A N/A N/A N/A N/A
A A A A A A A A A A A N/A N/A N/A N/A N/A
A A A A A A A A A A A N/A N/A N/A N/A N/A
A A A A A A A A A A A N/A N/A N/A N/A N/A
A A A A A A A A A A A N/A N/A N/A N/A N/A
A A A A A A A A A A A N/A N/A N/A N/A N/A
A A A A A A A A A A A N/A N/A N/A N/A N/A
A A A A A A A A A A A N/A N/A N/A N/A N/A
A A A A A A A A A A A N/A N/A N/A N/A N/A

N/A A A A A N/A N/A A N/A N/A N/A
A A A A A

A A A A A A N/A A A A N/A SA A A SA A

X X X
X
X

X X X X X X X X X X
X X X X

X
X X X X X

Notes:
1. A = Annual (Fall Event)
2. SA = Semi-Annual (Spring and Fall Event), Spring event include sampling of water supply wells for analysis of 1,4-dioxane only
3. N/A = Not Analyzed
4. Samples collected for analysis of "low level" 1,4-dioxane will be analyzed using EPA Method 8260B SIM, in accordance with the 2010 Project Operation Plan (Golder, 2010).

The Coakley Landfill Group, USEPA and NHDES shall determine whether analysis of 1,4-dioxane is required at monitoring points after 2013.
5. R-3 serves a residence at 368 Breakfast Hill Road. Sample is collected from the exterior spigot behind bushes on east side (driveway) side of home.

R-5 serves a residence at 399 Breakfast Hill Road.  The residence is condemned (as of April 2013) and the water system is out of service.  R-5 was last sampled in 2009.  Well will be sampled if possible.
346BHR serves a residence at 346 Breakfast Hill Road.  The sample is collected from the spigot on the pressure tank in the building basement.
339BHR is a public well serving the Breakfast Hill Golf Club clubhouse located at 339 Breakfast Hill Road.  The sample is collected from the sqigot on the pressure tank in the maintenance garage.
415BHR serves a residence at 415 Breakfast Hill Road. Sample is collected from the exterior spigot located on the east side (driveway) side of home.

6. Equipment Blank for Monitoring Wells will be completed on a decontaminated depth to water level meter after the well is sampled and the water level meter is decontaminated according to Decontamination SOP (all tubing is dedicated, all bailers are disposable).
Equipment Blank for Water Supply Wells will be completed for the decontaminated brass sampling apparatus prior to any water supply well sampling.
Field Blank is source water used for decontamination and rinsate of samples.

7. Peristaltic Interval Sampling at selected wells to be completed in August 2013, in accordance with Table A.

X
X

Temperature

Cadmium

pH

Dissolved Oxygen

TAL Metals (Total - unfiltered)
Aluminum
Arsenic
Barium

Zinc
Cobalt
Beryllium

Oxidation Reduction Potential

Lead
Magnesium

Sampling Point

Field Parameters
Static Water Level
Turbidity
Specific Conductance

Manganese
Antimony

Selenium
Silver
Sodium
Thallium

Potassium

Copper
Iron

Nickel

Calcium
Chromium

Mercury

Monitoring Wells Water Supply Wells (See Notes #5 & #6)

TABLE 2-2  (ADDENDUM JULY 2013 REVISION 2.0)
COAKLEY LANDFILL SUPERFUND SITE

OU-1 GROUNDWATER MONITORING WELLS AND WATER SUPPLY WELLS
ANALYTICAL PARAMETERS AND SAMPLING FREQUENCY

Water Supply Well - (SOP#6)
Bailer (Disposable) - (SOP #5)

Vanadium

Volatile Organic Compounds
NHDES Full List (EPA Method 8260B)

1,4-dioxane (See Note #4)

Quality Assurance / Quality Control (QA/QC)

Matrix Spike / Matrix Spike Duplicate (MS/MSD)
Duplicate

Equipment Blank (See Note #6)

Peristaltic Interval Sampling (SOP #4 ) - See Note #7

Grab Sampling with Peristaltic Pump (SOP #7)

Field Blank (See Note #6)

NHDES Full List (EPA Method 524)

Sampling Methodology

Low Flow with Peristaltic Pump (SOP #3)
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E
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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 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 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 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 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 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 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 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 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 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 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 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 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 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 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 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 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 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 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 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 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
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 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 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 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 A A A A A

A N/A N/A A A N/A N/A A A N/A N/A N/A A N/A N/A A A A A A A
N/A A A A A N/A N/A A A N/A N/A N/A A N/A N/A A A A A N/A N/A

X X
X

X X X X X X X X X X X X X X X X X X X
X X X X X X X X

X X

Notes:
1. A = Annual (Fall Event)
2. N/A = Not Analyzed
3. Samples collected for analysis of "low level" 1,4-dioxane will be analyzed using EPA Method 8260B SIM, in accordance with the 2010 Project Operation Plan (Golder, 2010).

The Coakley Landfill Group, USEPA and NHDES shall determine whether analysis of 1,4-dioxane is required at monitoring points after 2013.
4. Equipment Blank for Monitoring Wells will be completed on a decontaminated depth to water level meter after the well is sampled and the water level meter is decontaminated according to Decontamination SOP (all tubing is dedicated, all bailers are disposable).

Field Blank is source water used for decontamination and rinsate of samples.
5. Peristaltic Interval Sampling at selected wells to be completed in August 2013, in accordance with Table A.

Volatile Organic Compounds
NHDES Full List (EPA Method 8260B) 
1,4-dioxane (See Note #3)

ANALYTICAL PARAMETERS AND SAMPLING FREQUENCY

Copper
Iron
Lead
Magnesium
Mercury

Dissolved Oxygen

Vanadium

Nickel

Aluminum
Arsenic
Barium
Cadmium

Chromium

Sampling Point

Field Parameters
Static Water Level

Antimony

Turbidity

COAKLEY LANDFILL SUPERFUND SITE

Monitoring Wells

Oxidation Reduction Potential

TAL Metals (Total - unfiltered)

Cobalt
Beryllium
Manganese

Zinc

Potassium
Selenium
Silver
Sodium
Thallium

Calcium

TABLE 2-3 (ADDENDUM JULY 2013 REVISION 2.0)

Specific Conductance
Temperature
pH

OU-2 GROUNDWATER MONITORING WELLS

Bailer (Disposable) - (SOP #5)

Quality Assurance / Quality Control (QA/QC)

Matrix Spike / Matrix Spike Duplicate (MS/MSD)
Duplicate
Field Blank (See Note #4)
Equipment Blank (See Note #4)

Sampling Methodology

Low Flow with Peristaltic Pump (SOP #3)
Peristaltic Interval Sampling (SOP #4 ) - See Note #5

Grab Sampling with Peristaltic Pump (SOP #7)



Site ID Monitored Zone ‐ Unit
Screened Interval
Feet Below Ground 

Surface

Measuring Point 
Elevation (ft NGVD)

Monitoring 
Frequency

Operating Unit 1 Wells
BP‐4 Bedrock ‐ Open Borehole 33.6‐99.0 111.70 Annual

MW‐10 Overburden ‐ Outwash 5‐10 80.60 Annual
MW‐11 Bedrock  ‐ Shallow 32‐52 92.70 Annual
MW‐2 Overburden ‐ Outwash 10‐20 94.54 Annual
MW‐4 Overburden ‐ Outwash 28‐38 129.12 Annual
MW‐5D Bedrock ‐ Deeper 139‐159 98.39 Annual
MW‐5S Bedrock  ‐ Shallow 48‐78 98.42 Annual
MW‐6 Bedrock ‐ Open Borehole 25‐184 101.15 Annual
MW‐8 Bedrock  ‐ Shallow 44‐64 85.30 Annual
MW‐9 Overburden ‐ Outwash 5‐10 82.62 Annual
OP‐2 Overburden ‐ Outwash 7‐12 98.49 Annual
OP‐5 Overburden ‐ Outwash 13‐23 112.68 Annual

Operating Unit 2 Wells
AE‐1A Overburden  ‐ Till 54‐64 127.00 Annual
AE‐1B Bedrock  ‐ Shallow 75‐85 126.80 Annual
AE‐2A Overburden  ‐ Till 10‐20 79.60 Annual
AE‐2B Bedrock  ‐ Shallow 40‐50 79.50 Annual
AE‐3A Overburden  ‐ Till ??‐17.5 86.10 Annual
AE‐3B Bedrock  ‐ Shallow 28‐40 87.30 Annual
AE‐4A Overburden  ‐ Outwash 5‐15 77.20 Annual
AE‐4B Bedrock  ‐ Shallow 34‐44 77.50 Annual
FPC‐2A Overburden  ‐ Outwash 6‐16 78.40 Annual
FPC‐2B Bedrock  ‐ Shallow 22.5‐37.5 77.98 Annual
FPC‐4B Bedrock  ‐ Shallow 18‐33 75.83 Annual
FPC‐5A Overburden  ‐ Till 54‐64 74.30 Annual
FPC‐5B Bedrock  ‐ Shallow 95‐110 74.90 Annual
FPC‐6A Overburden  ‐ Outwash 1.75‐2.75 77.00 Annual
FPC‐6B Bedrock  ‐ Shallow 13‐28 77.10 Annual
FPC‐7A Overburden  ‐ Till 16.7‐21.7 82.08 Annual
FPC‐7B Bedrock  ‐ Shallow 29.8‐44.8 82.33 Annual
FPC‐8A Overburden  ‐ Till 23‐33 73.80 Annual
FPC‐8B Bedrock  ‐ Shallow 40‐55 73.60 Annual
FPC‐9A Overburden  ‐ Till 58‐68 117.57 Annual
FPC‐9B Bedrock  ‐ Shallow 72‐87 117.87 Annual
FPC‐9C Overburden  ‐ Outwash 15‐25 117.75 Annual
FPC‐11A Overburden  ‐ Till 47‐52 117.95 Annual
FPC‐11B Bedrock  ‐ Shallow 58‐73 117.90 Annual
FPC‐11C Overburden  ‐ Outwash 18‐33 118.04 Annual
GZ‐105 Bedrock  ‐ Shallow 35‐50 73.60 Annual
GZ‐123 Overburden  ‐ Outwash 9.5‐16.5 87.49 Annual
GZ‐125 Bedrock ‐ Open Borehole 57‐200 88.77 Annual

Notes
1.    ft NGVD = feet National Geodetic Vertical Datum (datum listed on 2000 Aries Engineering monitoring report)

TABLE 2‐4 (ADDENDUM JULY 2013 REVISION 2.0)
COAKLEY LANDFILL SUPERFUND SITE

GROUNDWATER ELEVATION MONITORING NETWORK AND SCHEDULE



Leachate
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A A A N/A N/A A
A A A N/A N/A A
A A A N/A N/A A
A A A N/A N/A A
A A A N/A N/A A
A A A N/A N/A A

N/A N/A N/A N/A N/A A
A A A N/A N/A A

A A A 5-YR 5-YR A
A A A 5-YR 5-YR A
A A A 5-YR 5-YR A
A A A 5-YR 5-YR A
A A A 5-YR 5-YR A
A A A 5-YR 5-YR A
A A A 5-YR 5-YR A
A A A 5-YR 5-YR A
A A A 5-YR 5-YR A
A A A 5-YR 5-YR A
A A A 5-YR 5-YR A
A A A 5-YR 5-YR A
A A A 5-YR 5-YR A
A A A 5-YR 5-YR A
A A A 5-YR 5-YR A
A A A 5-YR 5-YR A
A A A 5-YR 5-YR A
A A A 5-YR 5-YR A
A A A 5-YR 5-YR A
A A A 5-YR 5-YR A
A A A 5-YR 5-YR A
A A A 5-YR 5-YR A
A A A 5-YR 5-YR A

A A A N/A N/A A
N/A N/A N/A N/A N/A A

X X X
X X X

Notes:
1. A = Annual (Fall Event)
2. 5-YR:  Sampled once every 5 years beginning in 2014.
3. N/A = Not Analyzed
4.

5.

6. Field Blank is source water used for decontamination and rinsate of samples.

Sampling Point

Field Parameters
Turbidity

Antimony
Vanadium

Sodium
Thallium
Zinc
Cobalt
Beryllium
Manganese

Magnesium
Mercury

Field Blank (See Note #6)

1,4-dioxane (See Note #4)

Chemical Oxygen Demand
Ammonia

Volatile Organic Compounds
NHDES Full List (EPA Method 8260B)

Duplicate
Matrix Spike / Matrix Spike Duplicate (MS/MSD)

Equipment Blank (See Note #5) X

Sediment

X

Specific Conductance

Barium

Temperature
pH

Dissolved Oxygen

Inorganic Parameters

Nickel
Potassium
Selenium

Quality Assurance / Quality Control (QA/QC)

TABLE 2-5  (ADDENDUM JULY 2013 REVISION 2.0)
COAKLEY LANDFILL SUPERFUND SITE

SURFACE WATER AND SEDIMENT MONITORING NETWORK
ANALYTICAL PARAMETERS AND SAMPLING FREQUENCY

Surface Water

The Group, USEPA and NHDES shall determine whether analysis of 1,4-dioxane is required at monitoring 
points after 2013.

Equipment Blank for sediment sampling shall be one sample of rinsate from "all sampling equipment used" once 
sediment sampling is complete and the equipment has been decontaminated (rinsed with distilled water per 
Equipment Decontamination SOP #1).

Oxidation Reduction Potential

Aluminum
Arsenic

Silver

Cadmium
Calcium

Samples collected for analysis of "low level" 1,4-dioxane will be analyzed using EPA Method 8260B SIM, in 
accordance with the 2010 Project Operation Plan (Golder, 2010). 

Equipment Blanks will not be collected for Surface Water or Leachate sampling because disposal sampling 
equipment is used, per Surface Water and Leachate Sampling SOP #9.

TAL Metals (Total - unfiltered)

Chromium
Copper
Iron
Lead



 
 
 
 
 

APPENDIX B 
Field Data Sheets and Calibration Sheets 

 
  



Monitored Zone ‐ Unit
Screened Interval
Feet Below Ground 

Surface

Measuring Point 
Elevation (ft NGVD)

PVC Casing Stickup 
(Feet Above Grade)

Well Depths (Feet 
Below top of PVC 

Casing)

Depth To Water Level 
(Feet Below top of 
Measuring Point)

Water Level 
Elevation

Bedrock ‐ Open Borehole 33.6‐99.0 111.70 2.76 101.56 14.31 97.39
Overburden ‐ Outwash 5‐10 80.60 2.67 12.17 6.10 74.50
Bedrock  ‐ Shallow 32‐52 92.70 2.57 54.85 10.60 82.10

Overburden ‐ Outwash 10‐20 94.54 NA NA 6.85 87.69
Overburden ‐ Outwash 28‐38 129.12 NA 39.22 31.37 97.75

Bedrock ‐ Deeper 139‐159 99.72 2.52 161.32 10.20 89.52
Bedrock  ‐ Shallow 48‐78 101.96 2.75 83.02 11.90 90.06

Bedrock ‐ Open Borehole 25‐184 101.15 2.10 171 10.75 90.40
Bedrock  ‐ Shallow 44‐64 85.02 2.59 67.51 7.60 77.42

Overburden ‐ Outwash 5‐10 82.62 3.22 12.46 7.40 75.22
Overburden ‐ Outwash 7‐12 100.00 2.10 16.84 6.11 93.89
Overburden ‐ Outwash 13‐23 112.68 3.18 25.78 14.96 97.72

Operating Unit 2 Wells
Overburden  ‐ Till 54‐64 127.00 2.44 66.15 29.47 97.53
Bedrock  ‐ Shallow 75‐85 126.80 2.23 87.69 29.29 97.51
Overburden  ‐ Till 10‐20 79.60 2.46 22.55 4.90 74.70
Bedrock  ‐ Shallow 40‐50 79.50 2.63 52.80 4.20 75.30
Overburden  ‐ Till ??‐17.5 86.10 3.04 20.06 8.60 77.50
Bedrock  ‐ Shallow 28‐40 87.30 3.00 43.02 9.46 77.84

Overburden  ‐ Outwash 5‐15 77.20 2.25 16.05 4.91 72.29
Bedrock  ‐ Shallow 34‐44 77.50 2.70 46.10 5.38 72.12

Overburden  ‐ Outwash 6‐16 78.40 2.81 18.81 2.51 75.89
Bedrock  ‐ Shallow 22.5‐37.5 77.98 2.55 40.01 2.76 75.22
Bedrock  ‐ Shallow 18‐33 75.83 2.30 35.45 5.40 70.43
Overburden  ‐ Till 54‐64 74.30 2.78 25.76 2.19 72.11
Bedrock  ‐ Shallow 95‐110 74.90 2.86 113.56 1.26 73.64

Overburden  ‐ Outwash 3.5‐4.5 79.20 5.54 9.97 7.98 71.22
Bedrock  ‐ Shallow 13‐28 77.10 2.75 30.20 5.50 71.60
Overburden  ‐ Till 16.7‐21.7 82.08 2.30 23.95 1.35 80.73
Bedrock  ‐ Shallow 29.8‐44.8 82.33 2.49 46.90 1.91 80.42
Overburden  ‐ Till 23‐33 73.80 2.37 33.87 1.20 72.60
Bedrock  ‐ Shallow 40‐55 73.60 2.33 57.45 1.20 72.40
Overburden  ‐ Till 58‐68 117.57 2.29 68.35 20.34 97.23
Bedrock  ‐ Shallow 72‐87 117.87 2.47 NA 20.65 97.22

Overburden  ‐ Outwash 15‐25 117.75 2.38 NA 20.06 97.69
Overburden  ‐ Till 47‐52 117.95 ‐0.35 50.41 20.50 97.45
Bedrock  ‐ Shallow 58‐73 117.90 ‐0.50 70.70 20.60 97.30

Overburden  ‐ Outwash 18‐33 118.04 ‐0.32 32.12 20.60 97.44
Bedrock  ‐ Shallow 35‐50 73.60 3.04 51.99 2.90 70.70

Overburden  ‐ Outwash 9.5‐16.5 87.49 NA 17.58 10.25 77.24
Bedrock ‐ Open Borehole 57‐200 88.77 NA 192.36 7.98 80.79

Notes
1.
2.
3.

4. Well depths last measured in August 2012, as listed in 2012 Annual Report by Provan and Lorber.
5.

6.

MW‐5D
MW‐5S
MW‐6
MW‐8

AE‐2A

FPC‐11C
GZ‐105

FPC‐8A
FPC‐8B
FPC‐9A
FPC‐9B
FPC‐9C
FPC‐11A
FPC‐11B

FPC‐5B
FPC‐6A
FPC‐6B
FPC‐7A
FPC‐7B

COAKLEY LANDFILL SUPERFUND SITE
SUMMARY OF WELL CONSTRUCTION INFORMATION AND AUGUST 2013 GROUNDWATER ELEVATION MEASUREMENTS

AE‐1A
AE‐1B

Site ID

MW‐9
OP‐2
OP‐5

August 2013 Monitoring Event Data

Operating Unit 1 Wells
BP‐4

MW‐10
MW‐11
MW‐2
MW‐4

Summit determined that Reference Point Elevations for MW‐5S, MW‐5D, MW‐8 and OP‐2 were incorrect for data collected since 1999.  Correct measuring point elevations 
were identified on an as built survey plan prepared by Richard D. Bartlett and Associates, Inc. dated September 1998.  Surveyed "top of cap" elevations for MW‐5S, MW‐5D and 
MW‐8 were adjusted to top of PVC using field measurements (significant settling is not likely at these wells as they are 2‐inch diameter wells install in 6 inch diamter boreholes 
through 6‐inch diameter metal casings.  A PVC casing elevation was listed for OP‐2.  Groundwater elevation data since April 1999 adjustments are as follows:  MW‐5S (+3.54 ft), 
MW‐5D (+1.33 ft), MW‐8 (‐0.28 ft) and OP‐2 (+1.51 ft).
A replacement well (point) for FPC‐6A was installed in August 2003, due to insufficient water for sampling for extended periods of time.  However, the reference point 
elevation was not updated at that time.  Therefore, groundwater elevations presented in previous monitoring reports for FPC‐6A since August 2003 were incorrect.  Summit 
surveyed the FPC‐6A reference point elevation in December 2013 relative to the FPC‐6B reference point elevation and determined that the measure point elevation for FPC‐6A 
is 79.20 feet (not 77.00 feet, as identifed in previous reports).  Groundwater elevations at FPC‐6A since August 2004 were corrected by +2.20 feet.  In addition, the FPC‐6A 
screened interval was updated based on well depth (9.97 feet), stickup (5.54 feet), and an assumed 1 foot screen interval.

AE‐2B
AE‐3A
AE‐3B
AE‐4A
AE‐4B
FPC‐2A
FPC‐2B
FPC‐4B
FPC‐5A

ft NGVD = feet National Geodetic Vertical Datum (datum listed on 2000 Aries Engineering monitoring report and as built survey [see Note 5])

PVC casing stickup measurements above ground surface are based on boring logs, with the following exceptions.   Stickups for the following wells were not reported on boring 
logs and values listed above are based on field measurements in August 2013: MW‐4, MW‐5S, MW‐5D, MW‐6, MW‐8, AE‐1A, AE‐1B, AE‐2A, AE‐2B, AE‐3A, AE‐3B, AE‐4A, AE‐4B, 
GZ‐105 and FPC‐6A.  Note that a replacement well FPC‐6A was installed in 2003.  Note that casings for OP‐2, MW‐5S, MW‐5D and MW‐8 were extended during construction of 
landfill cap (at these locations screened intervals are based on original boring logs, other information was updated)

NA = not available

GZ‐123
GZ‐125
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PHOTOGRAPHIC LOG 

Client Name:  Coakley Landfill Group 

Task Name:   Surface Water Sampling 

Project No.  12-3173 

 

Photo No.  1 
 
Date: August 14, 2013 
 
Site Location:  
Coakley Landfill 
North Hampton, NH 

Description: 
 
L-1 
 
Ponded surface water 
behind rip rap area.  
Dry red-stained seeps 
were visible along 
slopes in this area. 

 
Photo No. 2 
 
Date: August 14, 2013 
 
Site Location:  
Coakley Landfill 
North Hampton, NH 

Description: 
 
SW-4: 
 
Insufficient water to 
sample in forested pit 
and mound wetland. 
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PHOTOGRAPHIC LOG 

Client Name:  Coakley Landfill Group 

Task Name:   Surface Water Sampling 

Project No.  12-3173 

 

Photo No.  3 
 
Date: August 14, 2013 
 
Site Location:  
Coakley Landfill 
North Hampton, NH 

Description: 
 
SW-5: 
 
Trace surface water in 
marshy area dominated 
by fragmites grass 

 
Photo No. 4 
 
Date: August 14, 2013 
 
Site Location:  
Coakley Landfill 
North Hampton, NH 

Description: 
 
SW-103 
 
Dry ground in wetland 
area dominated by 
fragmites grass and 
shrubs 

 























































 
 
 
 
 

APPENDIX C 
Laboratory Analytical Reports 

 
  































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 
 
 
 
 

APPENDIX D 
Data Validation Reports 

 
  



Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

SITE: Coakley Landfill 
  
CLIENT: Summit Environmental Consultants  

Lewiston, Maine 
  
LABORATORY: Eastern Analytical, Inc. (Concord, New Hampshire) 

Work Order: 123528 
  
EVENT: Groundwater Sampling – August 2013 (Part 1 of 8) 
  
SAMPLES(1): 2 groundwater samples, 1 field duplicate, 1 trip blank 
  
TESTS/METHODS(1): 1,4-Dioxane 8260B SIM 

 Total Metals – 23 analytes 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 original laboratory data 

package except as follows: 

• For the GC/MS test (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 Total Metals, the raw instrument printouts are included for samples, MS/MSD, and the 

Linear Range Check (LRC) samples. QC summary forms with the measured results and 

calculated recoveries are included for the method blanks, LCS, ICS, calibration blanks, and 

calibration verification standards; 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 1,4-Dioxane by 8260B SIM. Results are shown in Table 2. 

Holding Time Check: All groundwater samples were prepared/analyzed within the holding times specified in the analytical 

methods. 

 
Tier 1 Coakley 123528 SU01.docx 1 of 4 10/30/13 

 



Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

QAA Validator: Taryn G. Scholz  10/30/13 
 (Name)  (Date) 

 

Attachments:  A  Complete SDG File (CSF) Inventory Sheets 
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Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

TABLE 1 

COAKLEY LANDFILL 

GROUNDWATER SAMPLING - AUGUST 2013 

(PART 1 OF 8) 

 

SAMPLES COLLECTED 

 

Lab ID Sample ID 
Date 

Sampled 
Matrix 

Tests Performed 

1,4-
Dioxane 

23 Total 
Metals 

123528.01 Trip Blank 7/29/13 Aqueous X  

123528.02 GW-MW-4-0813 8/13/13 Aqueous X X 

123528.03 GW-MW-4-Dup-0813 8/13/13 Aqueous X X 

123528.04 GW-OP-2-0813 8/13/13 Aqueous X X 

 

Tier 1 Coakley 123528 SU01.docx 3 of 4 10/30/13 

 



Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 
TABLE 2 

COAKLEY LANDFILL 

GROUNDWATER SAMPLING - AUGUST 2013 

(PART 1 OF 8) 

 

PE SAMPLE RESULTS 

 

Test Lab Limits 
Analysis 

Date 

PE Sample 

Type 
QC Outcome 

1,4-Dioxane 70-130% 8/15/13 LCS/LCSD Recoveries within limits for the target analyte 

Total Metals 85-115% 8/21/13 LCS Recoveries within limits for all target analytes except: 

Antimony (Sb) 116% 

Tier 1 Coakley 123528 SU01.docx 4 of 4 10/30/13 

 



Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

ATTACHMENT A 
COMPLETE SDG FILE (CSF) INVENTORY SHEETS 

Tier 1 Coakley 123528 SU01.docx  10/30/13 

 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 123528(QAA No. SU01) 
SDG NOs. TO FOLLOW: 123529 (SU02), 123649 (SU03), 123650 (SU04), 123704 (SU05), 123705 
(SU06), 123714 (SU07), 123739 (SU08) 

 
‘  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 2* 

3. Sample ID Summary 1 

4. Shipping/Receiving Documents 

   Airbills                                         (No. of shipments:       ) hand delivered 

   Chain-of-custody records 8 

   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 

* Narrative comments also 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)  10/30/13 
 (Name and Company)  (Date) 

Region 1 Tier 1 CSF Page 1 of 3 QAA, LLC 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 123528(QAA No. SU01) 
SDG NOs. TO FOLLOW: 123529 (SU02), 123649 (SU03), 123650 (SU04), 123704 (SU05), 123705 
(SU06), 123714 (SU07), 123739 (SU08) 

 
 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

   Parameter: 1,4-Dioxane 

   Method: 8260B SIM 

 PAGE NUMBER(S) 

Date/Batch: 8/15/13 

(081502) 

   

Samples: 1-4    

1. QC Summary 

   Deuterated Monitoring Compound (Form II) 35    

   Matrix Spike/Matrix Spike Dup(Form III) (Parent Sample: ) NA    

   Lab Control Sample/Lab Control Sample Dup (Form IIIA) 4    

   Method Blank (Form IV) 4    

   GC/MS Instrument Performance Tune (Form V) 14,36    

   Internal Standard Area and RT Form VIII) 35    

2. Sample Data 

   TCL Results (Form I)                     (no. analytes: 1) 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 

46-53*    

3. Standards Data 

   Initial Calibration Summary (Form VI)        (5/10/13 ms2) 12-13    

   Quantitation reports and RIC for all standards 15-30    

   Continuing Calibration Summary (Form VII) 37    

   Quantitation reports and RIC for all standards 38-39    

4. Raw QC Data 

   Tune 14,36    

   Method Blank 44-45    

   Lab Control Sample/Lab Control Sample Dup 40-43    

   Matrix Spike/Matrix Spike Dup NA    

5. Miscellaneous Data 

   Original prep/analysis forms or copies of logbook pgs 11,34    

   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)  10/30/13 
 (Name and Company)  (Date) 
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Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 123528(QAA No. SU01) 
SDG NOs. TO FOLLOW: 123529 (SU02), 123649 (SU03), 123650 (SU04), 123704 (SU05), 123705 
(SU06), 123714 (SU07), 123739 (SU08) 

 
 

INDUCTIVELY COUPLED PLASMA/ MASS SPECTROMETRY (ICP-MS) 

   Parameter: 23 Totals 

   Method: 200.8 

 PAGE NUMBER(S) 

Date/Batch: 8/21/13    

Samples: 2-4 

4MS/D 

   

1. Cover Sheet not reqd    

2. Sample Data Sheet (Form I) 5    

3. Initial/Continuing Calibration Verification (Form IIA) 82-87*    

4. CRQL Standard (From IIB) not reqd    

5. Blanks (Form III) 6, 

74-81* 

   

6. Interference Check Sample (Form IVB) 66*    

7. Matrix Spike Sample (Form VA)           (Parent Sample: 4)  7 with 

MSD 

   

8. Post-Digestion Spike Sample (Form VB) not reqd    

9. Duplicates (Form VI) 7 as MSD    

10. Laboratory Control Sample (Form VII) 6    

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) 60-61    

17. IPC-MS Internal Stds Relative Intensity (Form XV) 62-65    

18. ICP-MS Raw Data 103-144**    

19. Preparation Logs Raw Data 98-102    

20. Original prep/analysis forms or copies of logbook pgs 57-59    

21. Comments 

LCS (lab limits) – Sb 116% (85-115%) 

Also included: 2-ppm and 5-ppm Linear Range Check (LRC) with raw data pgs. 67-73 

 

*includes mass and measured result for all calibrated metals 

**for samples and MS/MSD only 
 
 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  10/30/13 
 (Name and Company)  (Date) 
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Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

SITE: Coakley Landfill 
  
CLIENT: Summit Environmental Consultants  

Lewiston, Maine 
  
LABORATORY: Eastern Analytical, Inc. (Concord, New Hampshire) 

Work Order: 123529 
  
EVENT: Groundwater Sampling – August 2013 (Part 2 of 8) 
  
SAMPLES(1): 25 groundwater samples, 1 field duplicate, 1 field blank, 1 equipment rinsate blank, 1 trip blank 
  
TESTS/METHODS(1): 1,4-Dioxane 8260B SIM 

 Total Metals – 23 analytes 200.8 

 Total Metals – Arsenic (As) and Manganese (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 original laboratory data 

package except as follows: 

• For the GC/MS test (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 Total Metals, the raw instrument printouts are included for samples, MS/MSD, and the 

Linear Range Check (LRC) samples. QC summary forms with the measured results and 

calculated recoveries are included for the method blanks, LCS, ICS, calibration blanks, and 

calibration verification standards; 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 1,4-Dioxane by 8260B SIM. Results are shown in Table 2. 

Holding Time Check: All groundwater samples were prepared/analyzed within the holding times specified in the analytical 

methods. 
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Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

 

QAA Validator: Taryn G. Scholz  10/30/13 
 (Name)  (Date) 

 

Attachments:  A  Complete SDG File (CSF) Inventory Sheets 
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Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

TABLE 1 

COAKLEY LANDFILL 

GROUNDWATER SAMPLING - AUGUST 2013 

(PART 2 OF 8) 

 

SAMPLES COLLECTED 

 

Lab ID Sample ID Date Sampled Matrix 
Test Performed 

1,4-Dioxane 23 Total Metals Total As/Mn 

123529.01 GW-OP-5-0813 8/12/13 Aqueous 
 

X 
 123529.02 GW-AE-1A-0813 8/12/13 Aqueous 

 
X 

 123529.03 GW-AE-1B-0813 8/13/13 Aqueous 
 

X 
 123529.04 GW-BP-4-49BGS-0813 8/12/13 Aqueous X X 
 123529.05 GW-FPC-9A-0813 8/12/13 Aqueous 

 
X X 

123529.06 GW-MW-5D-154BGS-0813 8/13/13 Aqueous X 
 

X 

123529.07 GW-MW-5D-149BGS-0813 8/13/13 Aqueous X 
 

X 

123529.08 GW-MW-5D-144BGS-0813 8/13/13 Aqueous X 
 

X 

123529.09 GW-MW-5S-73BGS-0813 8/13/13 Aqueous X 
 

X 

123529.1 GW-MW-5S-68BGS-0813 8/13/13 Aqueous X 
 

X 

123529.11 GW-MW-5S-63BGS-0813 8/13/13 Aqueous X 
 

X 

123529.12 GW-MW-5S-58BGS-0813 8/13/13 Aqueous X 
 

X 

123529.13 GW-MW-5S-53BGS-0813 8/13/13 Aqueous X 
 

X 

123529.14 GW-FPC-8B-53BGS-0813 8/13/13 Aqueous X 
 

X 

123529.15 GW-FPC-8B-48BGS-0813 8/13/13 Aqueous X 
 

X 

123529.16 GW-FPC-8B-43BGS-0813 8/13/13 Aqueous X 
 

X 

123529.17 GW-GZ-105-48BGS-0813 8/13/13 Aqueous X 
 

X 

123529.18 GW-GZ-105-43BGS-0813 8/13/13 Aqueous X 
 

X 

123529.19 GW-GZ-105-37BGS-0813 8/13/13 Aqueous X 
 

X 

123529.2 GW-MW-8-59BGS-0813 8/13/13 Aqueous X 
 

X 

123529.21 GW-MW-8-54BGS-0813 8/13/13 Aqueous X 
 

X 

123529.22 GW-MW-8-54BGS-DUP-0813 8/13/13 Aqueous X 
 

X 

123529.23 GW-MW-8-49BGS-0813 8/13/13 Aqueous X 
 

X 

123529.24 GW-MW-8-FB-0813 8/13/13 Aqueous X 
 

X 

123529.25 GW-MW-8-EB-0813 8/13/13 Aqueous X 
 

X 

123529.26 Trip Blank 7/29/13 Aqueous X 
  123529.27 GW-MW-11-37BGS-0813 8/14/13 Aqueous X 
 

X 

123529.28 GW-MW-11-42BGS-0813 8/14/13 Aqueous X 
 

X 

123529.29 GW-MW-11-47BGS-0813 8/14/13 Aqueous X 
 

X 

Tier 1 Coakley 123529 SU02.docx 3 of 4 10/30/13 

 



Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 
TABLE 2 

COAKLEY LANDFILL 

GROUNDWATER SAMPLING - AUGUST 2013 

(PART 2 OF 8) 

 

PE SAMPLE RESULTS 

 

Test Lab Limits 
Analysis 

Date 

PE Sample 

Type 
QC Outcome 

1,4-Dioxane 70-130% 8/16/13 LCS/LCSD Recoveries within limits for the target analyte 

1,4-Dioxane 70-130% 8/17/13 LCS/LCSD Recoveries within limits for the target analyte 

1,4-Dioxane 70-130% 8/18/13 LCS/LCSD Recoveries within limits for the target analyte 

1,4-Dioxane 70-130% 8/19/13 LCS/LCSD Recoveries within limits for the target analyte 

1,4-Dioxane 70-130% 8/19/13 LCS/LCSD Recoveries within limits for the target analyte 

1,4-Dioxane 70-130% 8/20/13 LCS/LCSD Recoveries within limits for the target analyte 

Total Metals 85-115% 8/21/13 LCS Recoveries within limits for all target analytes 

Total As/Mn 85-115% 8/22/13 LCS Recoveries within limits for all target analytes 

Tier 1 Coakley 123529 SU02.docx 4 of 4 10/30/13 

 



Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

ATTACHMENT A 
COMPLETE SDG FILE (CSF) INVENTORY SHEETS 

Tier 1 Coakley 123529 SU02.docx  10/30/13 

 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 123529 (QAA No. SU02) 
SDG NOs. TO FOLLOW: 123649 (SU03), 123650 (SU04), 123704 (SU05), 123705 (SU06), 123714 
(SU07), 123739 (SU08) 

 
  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* 

3. Sample ID Summary 1-2 

4. Shipping/Receiving Documents 

   Airbills                                         (No. of shipments:       ) hand delivered 

   Chain-of-custody records 22-24 

   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 

* Narrative comments also 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)  10/30/13 
 (Name and Company)  (Date) 

Region 1 Tier 1 CSF Page 1 of 4 QAA, LLC 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 123529 (QAA No. SU02) 
SDG NOs. TO FOLLOW: 123649 (SU03), 123650 (SU04), 123704 (SU05), 123705 (SU06), 123714 
(SU07), 123739 (SU08) 

 
 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

   Parameter: 1,4-Dioxane 

   Method: 8260B SIM 

 PAGE NUMBER(S) 

Date/Batch: 8/16/13 

(081518) 

8/17/13 

(081618) 

8/18/13 

(081802) 

8/19/13 

(081818) 

Samples: 4 

NR 6,7,9 

10,15-17 

NR 11-14 

18,19,25

27 NR 

20-24,26 

28,29 

1. QC Summary 

   Deuterated Monitoring Compound (Form II) 51 71 101 136 

   Matrix Spike/Matrix Spike Dup(Form III) (Parent Sample: ) NA NA NA NA 

   Lab Control Sample/Lab Control Sample Dup (Form IIIA) 9 10 11 12 

   Method Blank (Form IV) 9 10 11 12 

   GC/MS Instrument Performance Tune (Form V) 30,54 30,74 30,102 30,139 

   Internal Standard Area and RT Form VIII) 51 71 101 136 

2. Sample Data 

   TCL Results (Form I)                     (no. analytes: 1) 4-8 4-8 4-8 4-8 

   Tentatively Identified Compounds (Form I TIC) NA 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 

64-69* 84-99* 121-131* 149-152* 

3. Standards Data 

   Initial Calibration Summary (Form VI)        (5/10/13 ms2) 28-29 28-29 28-29 28-29 

   Quantitation reports and RIC for all standards 31-46 31-46 31-46 31-46 

   Continuing Calibration Summary (Form VII) 55 75 103 140 

   Quantitation reports and RIC for all standards 56-57 76-77 104-105 141-142 

4. Raw QC Data 

   Tune 30,54 30,74 30,102 30,139 

   Method Blank 62-63 82-83 110-111 147-148 

   Lab Control Sample/Lab Control Sample Dup 58-61 78-81 106-109 143-146 

   Matrix Spike/Matrix Spike Dup NA NA NA NA 

5. Miscellaneous Data 

   Original prep/analysis forms or copies of logbook pgs 27,50 27,70 27,100 27,134-5 

   Internal sample/extract transfer custody records not incl not incl not incl not incl 

   Screening records NA NA NA NA 

   Other instrument output, including strip charts from 

   screening activities 

   Describe:                       

NA NA NA NA 

6. Comments 

LCS/LCSD (lab limits) – P/P 

NR – Not Reported (sample rerun at higher dilution) 

*Raw spectra not included, quantitation reports include Q values 
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Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 123529 (QAA No. SU02) 
SDG NOs. TO FOLLOW: 123649 (SU03), 123650 (SU04), 123704 (SU05), 123705 (SU06), 123714 
(SU07), 123739 (SU08) 

 
 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

   Parameter: 1,4-Dioxane 

   Method: 8260B SIM 

 PAGE NUMBER(S) 

Date/Batch: 8/19-20/13 

(081833) 

8/20/13 

(082002) 

  

Samples: 14,24,26 

11-13(10x) 

20-23(100x) 

6-8(20x) 

9(10x) 

  

1. QC Summary 

   Deuterated Monitoring Compound (Form II) 155 189   

   Matrix Spike/Matrix Spike Dup(Form III) (Parent Sample: ) NA NA   

   Lab Control Sample/Lab Control Sample Dup (Form IIIA) 13 14   

   Method Blank (Form IV) 13 14   

   GC/MS Instrument Performance Tune (Form V) 30,158 30,190   

   Internal Standard Area and RT Form VIII) 155 189   

2. Sample Data 

   TCL Results (Form I)                     (no. analytes: 1) 4-8 4-8   

   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 

168-187* 200-207*   

3. Standards Data 

   Initial Calibration Summary (Form VI)        (5/10/13 ms2) 28-29 28-29   

   Quantitation reports and RIC for all standards 31-46 31-46   

   Continuing Calibration Summary (Form VII) 159 191   

   Quantitation reports and RIC for all standards 160-161 192-193   

4. Raw QC Data 

   Tune 30,158 30,190   

   Method Blank 166-167 198-199   

   Lab Control Sample/Lab Control Sample Dup 162-165 194-197   

   Matrix Spike/Matrix Spike Dup NA NA   

5. Miscellaneous Data 

   Original prep/analysis forms or copies of logbook pgs 27,153-4 27,188   

   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 

*Raw spectra not included, quantitation reports include Q values 

 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  10/30/13 
 (Name and Company)  (Date) 
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Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 123529 (QAA No. SU02) 
SDG NOs. TO FOLLOW: 123649 (SU03), 123650 (SU04), 123704 (SU05), 123705 (SU06), 123714 
(SU07), 123739 (SU08) 

 
 

INDUCTIVELY COUPLED PLASMA/ MASS SPECTROMETRY (ICP-MS) 

   Parameter: 23 Total, As/Mn Total   

   Method: 200.8 

 PAGE NUMBER(S) 

Date/Batch: 8/21/13 8/22/13   

Samples: 1-5(TAL) 6-25,27-29 

10MS/D 

(As/Mn) 

  

1. Cover Sheet not reqd not reqd   

2. Sample Data Sheet (Form I) 14-15 16-18   

3. Initial/Continuing Calibration Verification (Form IIA) 236-251* 300-305*   

4. CRQL Standard (From IIB) not reqd not reqd   

5. Blanks (Form III) 19; 

228-235* 

21; 

294-299* 

  

6. Interference Check Sample (Form IVB) 220* 286*   

7. Matrix Spike Sample(Form VA)(Parent Sample: 123528-04TAL) 

(Parent Sample: 123529-10As/Mn) 

20 

 with MSD 

21 

 with MSD 

  

8. Post-Digestion Spike Sample (Form VB) not reqd not reqd   

9. Duplicates (Form VI) 20 

as MSD 

21 

as MSD 

  

10. Laboratory Control Sample (Form VII) 19 21   

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) 214-215 281-282   

17. IPC-MS Internal Stds Relative Intensity (Form XV) 216-219 283-285   

18. ICP-MS Raw Data 257-277** 306-386**   

19. Preparation Logs Raw Data 252-256 252-256   

20. Original prep/analysis forms or copies of logbook pgs 211-213 278-280   

21. Comments 

LCS (lab limits) – P 

Also included: 2-ppm and 5-ppm Linear Range Check (LRC) with raw data pgs. 221-227, 287-293 

 

*includes mass and measured result for all calibrated metals 

**for samples and MS/MSD only 
 
 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  10/30/13 
 (Name and Company)  (Date) 
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Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

SITE: Coakley Landfill 
  
CLIENT: Summit Environmental Consultants  

Lewiston, Maine 
  
LABORATORY: Eastern Analytical, Inc. (Concord, New Hampshire) 

Work Order: 123649 
  
EVENT: Groundwater Sampling – August 2013 (Part 3 of 8) 
  
SAMPLES(1): 2 groundwater samples, 1 surface water sample, 1 field duplicate, 2 field MS/MSD, 2 trip blanks 
  
TESTS/METHODS(1): Volatile Organics (VOCs) – 73 target analytes 8260B 

 1,4-Dioxane 8260B SIM 

 Total Metals – 23 analytes 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 original 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 Total Metals, the raw instrument printouts are included for samples, 

MS/MSD, and the Linear Range Check (LRC) samples. QC summary forms 

with the measured results and calculated recoveries are included for the 

method blanks, LCS, ICS, calibration blanks, and calibration verification 

standards; 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, except as follows: 
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Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

Data Completeness: • For the trip blanks, the sampler entered the date the blank was packed into the cooler as the 

date sampled on the custody record. The laboratory entered the date the blank was 

prepared as the date sampled and logged in the blank using this date. 

• The sampler did not indicate the sample matrix on the custody record. The laboratory 

logged in all samples correctly as aqueous. 

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 each test except Total Metals. Results are shown in Table 2. 

Holding Time Check: All groundwater samples were prepared/analyzed within the holding times specified in the analytical 

methods. 

 

QAA Validator: Taryn G. Scholz  10/30/13 
 (Name)  (Date) 

 

Attachments:  A  Complete SDG File (CSF) Inventory Sheets 
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Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

TABLE 1 

COAKLEY LANDFILL 

GROUNDWATER SAMPLING - AUGUST 2013 

(PART 3 OF 8) 

 

SAMPLES COLLECTED 

 

Lab ID Sample ID 
Date 

Sampled 
Matrix 

Tests Performed 

VOCs 
(8260B) 

1,4-
Dioxane 

23 Total 
Metals 

Ammonia-N COD 

123649.01 LC-L-1-0813(1) 8/14/13 Aqueous X X X X X 

123649.02 LC-L-1-Dup-0813 8/14/13 Aqueous X X X X X 

123649.03 GW-FPC-8A-0813 8/14/13 Aqueous X X X 
  

123649.04 Trip Blank - 8260 7/29/13 Aqueous X 
    

123649.05 Trip Blank - 1,4 Dioxane 7/29/13 Aqueous 
 

X 
   

123649.06 GW-AE-3A-0813(1) 8/15/13 Aqueous X X X 
   

1) Field MS/MSD collected at this location. 
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Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 
TABLE 2 

COAKLEY LANDFILL 

GROUNDWATER SAMPLING - AUGUST 2013 

(PART 3 OF 8) 

 

PE SAMPLE RESULTS 

 

Test Lab Limits 
Analysis 

Date 

PE Sample 

Type 
QC Outcome 

VOCs 8260B 40-160%  

or 

70-130%(1) 

8/22/13 LCS/LCSD Recoveries within limits for all target analytes 

 

1,4-Dioxane 70-130% 8/21/13 LCS/LCSD Recoveries within limits for the target analyte 

70-130% 8/21/13 LCS/LCSD Recoveries within limits for the target analyte 

Total Metals 85-115% 8/21/13 LCS Recoveries within limits for all target analytes except: 

Antimony (Sb) 118% 

Ammonia-N 90-110% 8/28/13 LCS/LCSD Recoveries within limits for the target analyte 

COD 85-115% 8/23/13 LCS/LCSD Recoveries within limits for the target analyte 
 

(1) Laboratory limits are 40-160% for eight of the analytes (i.e., dichlorodifluoromethane, chloromethane, bromomethane, 

acetone, 2-butanone (MEK), 1,4-dioxane, 4-methyl-2-pentanone (MIBK), and 2-hexanone). These analytes are volatile 

gases, highly water soluble ketones, or unstable analytes and typically show lower performance. 
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Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

ATTACHMENT A 
COMPLETE SDG FILE (CSF) INVENTORY SHEETS 

Tier 1 Coakley 123649 SU03.docx  10/30/13 

 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 123649 (QAA No. SU03) 
SDG NOs. TO FOLLOW: 123650 (SU04), 123704 (SU05), 123705 (SU06), 123714 (SU07), 123739 
(SU08) 

 
  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 2* 

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 

* Narrative comments also 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)  10/30/13 
 (Name and Company)  (Date) 
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Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 123649 (QAA No. SU03) 
SDG NOs. TO FOLLOW: 123650 (SU04), 123704 (SU05), 123705 (SU06), 123714 (SU07), 123739 
(SU08) 

 
 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

   Parameter: VOCs 

   Method: 8260B 

 PAGE NUMBER(S) 

Date/Batch: 8/22/13 

(082202) 

   

Samples: 1-4,6 

1MS/D,6MS/D 

   

1. QC Summary 

   Deuterated Monitoring Compound (Form II) 88-89    

   Matrix Spike/Matrix Spike Dup(Form III)(Parent Sample:1,6) 7-8,9-10    

   Lab Control Sample/Lab Control Sample Dup (Form IIIA) 5    

   Method Blank (Form IV) 5    

   GC/MS Instrument Performance Tune (Form V) 34,90    

   Internal Standard Area and RT Form VIII) 88-89    

2. Sample Data 

   TCL Results (Form I)                    (no. analytes: 73) 3-4    

   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 

103-124*    

3. Standards Data 

   Initial Calibration Summary (Form VI)        (8/19/13 ms5) 24-33    

   Quantitation reports and RIC for all standards 35-77    

   Continuing Calibration Summary (Form VII) 93-96    

   Quantitation reports and RIC for all standards 97-99    

4. Raw QC Data 

   Tune 34,90    

   Method Blank 91-92    

   Lab Control Sample/Lab Control Sample Dup 125-130    

   Matrix Spike/Matrix Spike Dup 105-110 

119-124 

   

5. Miscellaneous Data 

   Original prep/analysis forms or copies of logbook pgs 23,87    

   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)  10/30/13 
 (Name and Company)  (Date) 
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Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 123649 (QAA No. SU03) 
SDG NOs. TO FOLLOW: 123650 (SU04), 123704 (SU05), 123705 (SU06), 123714 (SU07), 123739 
(SU08) 

 
 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

   Parameter: 1,4-Dioxane 

   Method: 8260B SIM 

 PAGE NUMBER(S) 

Date/Batch: 8/21/13 

(082018) 

8/21/13 

(082102) 

  

Samples: 3,5 

1,2,6(10x) 

1MS/D 

6 MS/D   

1. QC Summary 

   Deuterated Monitoring Compound (Form II) 156 182   

   Matrix Spike/Matrix Spike Dup(Form III)(Parent Sample:1,6) 12 13   

   Lab Control Sample/Lab Control Sample Dup (Form IIIA) 12 13   

   Method Blank (Form IV) 12 13   

   GC/MS Instrument Performance Tune (Form V) 135,157 135,183   

   Internal Standard Area and RT Form VIII) 156 182   

2. Sample Data 

   TCL Results (Form I)                     (no. analytes: 1) 11 NA   

   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 

167-176* NA   

3. Standards Data 

   Initial Calibration Summary (Form VI)        (5/10/13 ms2) 133-134 133-134   

   Quantitation reports and RIC for all standards 136-151 136-151   

   Continuing Calibration Summary (Form VII) 158 184   

   Quantitation reports and RIC for all standards 159-160 185-186   

4. Raw QC Data 

   Tune 135,157 135,183   

   Method Blank 165-166 191-192   

   Lab Control Sample/Lab Control Sample Dup 161-164 187-190   

   Matrix Spike/Matrix Spike Dup 177-180 193-196   

5. Miscellaneous Data 

   Original prep/analysis forms or copies of logbook pgs 132,155 132,181   

   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 

*Raw spectra not included, quantitation reports include Q values 

 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  10/30/13 
 (Name and Company)  (Date) 
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Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 123649 (QAA No. SU03) 
SDG NOs. TO FOLLOW: 123650 (SU04), 123704 (SU05), 123705 (SU06), 123714 (SU07), 123739 
(SU08) 

 
 

INDUCTIVELY COUPLED PLASMA/ MASS SPECTROMETRY (ICP-MS) 

   Parameter: 23 Total  

   Method: 200.8 

 PAGE NUMBER(S) 

Date/Batch: 8/21/13    

Samples: 1-3,6 

1MS/D 

6MS/D 

 

 

 

 

 

 

 

 

 

1. Cover Sheet not reqd    

2. Sample Data Sheet (Form I) 16    

3. Initial/Continuing Calibration Verification (Form IIA) 226-241*    

4. CRQL Standard (From IIB) not reqd    

5. Blanks (Form III) 17; 

218-225* 

   

6. Interference Check Sample (Form IVB) 210*    

7. Matrix Spike Sample (Form VA)         (Parent Sample:1,6) 18,19 

 with MSD 

   

8. Post-Digestion Spike Sample (Form VB) not reqd    

9. Duplicates (Form VI) 18,19 

as MSD 

   

10. Laboratory Control Sample (Form VII) 17    

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) 204-205    

17. IPC-MS Internal Stds Relative Intensity (Form XV) 206-209    

18. ICP-MS Raw Data 247-315**    

19. Preparation Logs Raw Data 242-246    

20. Original prep/analysis forms or copies of logbook pgs 201-203    

21. Comments 

LCS (lab limits) – Sb 118% (85-115%) 

Also included: 2-ppm and 5-ppm Linear Range Check (LRC) with raw data pgs. 211-217 

 

*includes mass and measured result for all calibrated metals 

**for samples and MS/MSD only 
 
 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  10/30/13 
 (Name and Company)  (Date) 
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Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 123649 (QAA No. SU03) 
SDG NOs. TO FOLLOW: 123650 (SU04), 123704 (SU05), 123705 (SU06), 123714 (SU07), 123739 
(SU08) 

 
 

WET CHEMISTRY 

 

 PAGE NUMBER(S) 

Parameter/Method: NH3-N 

4500 

COD 

H8000 

  

Date/Batch: 8/28/13 8/23/13   

Samples: 1-2 

1MS/D 

1-2 

1MS/D 

  

1. Sample Data Sheet (Form I 14 14   

2. Initial/Continuing Calibration Verification (Form II) 199 198   

3. Blanks (Form III) 15 15   

4. Matrix Spike Sample (Form V)           (Parent Sample: 1) 15 

w/ MSD 

15 

w/ MSD 

  

5. Duplicates (Form VI) 15  

as MSD 

 15 

as MSD 

  

6. Laboratory Control Sample (Form VII) 15 

 w/LCSD 

15 

 w/LCSD 

  

7. Raw Data 199 198   

8. Original prep/analysis forms or copies of logbook pgs 199 198   

9. Comments 

LCS/LCSD (lab limits) – P/P 
 

 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  10/30/13 
 (Name and Company)  (Date) 
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Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

SITE: Coakley Landfill 
  
CLIENT: Summit Environmental Consultants  

Lewiston, Maine 
  
LABORATORY: Eastern Analytical, Inc. (Concord, New Hampshire) 

Work Order: 123650 
  
EVENT: Groundwater Sampling – August 2013 (Part 4 of 8) 
  
SAMPLES(1): 4 groundwater samples, 2 trip blanks 
  
TESTS/METHODS(1): Volatile Organics (VOCs) – 73 target analytes 8260B 

 1,4-Dioxane 8260B SIM 

 Total Metals – 23 analytes 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 original 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 Total Metals, the raw instrument printouts are included for samples, MS/MSD, and the 

Linear Range Check (LRC) samples. QC summary forms with the measured results and 

calculated recoveries are included for the method blanks, LCS, ICS, calibration blanks, and 

calibration verification standards; 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, except as follows: 

• For the trip blanks, the sampler entered the date the blank was packed into the cooler as the 

date sampled on the custody record. The laboratory entered the date the blank was 

prepared as the date sampled and logged in the blank using this date. 

• The sampler did not indicate the sample matrix on the custody record. The laboratory 

logged in all samples correctly as aqueous. 

Tier 1 Coakley 123650 SU04.docx 1 of 4 10/30/13 

 



Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

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 each test except Total Metals. Results are shown in Table 2. 

Holding Time Check: All groundwater samples were prepared/analyzed within the holding times specified in the analytical 

methods. 

 

QAA Validator: Taryn G. Scholz  10/30/13 
 (Name)  (Date) 

 

Attachments:  A  Complete SDG File (CSF) Inventory Sheets 
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Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

TABLE 1 

COAKLEY LANDFILL 

GROUNDWATER SAMPLING - AUGUST 2013 

(PART 4 OF 8) 

 

SAMPLES COLLECTED 

 

Lab ID Sample ID 
Date 

Sampled 
Matrix 

Tests Performed 

VOCs 
(8260B) 

1,4-
Dioxane 

23 Total 
Metals 

123650.01 GW-MW-9-0813 8/15/13 Aqueous 
 

X X 

123650.02 GW-MW-10-0813 8/15/13 Aqueous 
  

X 

123650.03 GW-AE-2A-0813 8/15/13 Aqueous X X X 

123650.04 GW-AE-2B-0813 8/15/13 Aqueous X X X 

123650.05 Trip Blank - 8260 7/29/13 Aqueous X 
  

123650.06 Trip Blank - 1,4 Dioxane 6/20/13 Aqueous 
 

X 
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Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 
TABLE 2 

COAKLEY LANDFILL 

GROUNDWATER SAMPLING - AUGUST 2013 

(PART 4 OF 8) 

 

PE SAMPLE RESULTS 

 

Test Lab Limits 
Analysis 

Date 

PE Sample 

Type 
QC Outcome 

VOCs 8260B 40-160%  

or 

70-130%(1) 

8/23/13 LCS/LCSD Recoveries within limits for all target analytes 

 

1,4-Dioxane 70-130% 8/21/13 LCS/LCSD Recoveries within limits for the target analyte 

Total Metals 85-115% 8/21/13 LCS Recoveries within limits for all target analytes except: 

Antimony (Sb) 118% 
 

(1) Laboratory limits are 40-160% for eight of the analytes (i.e., dichlorodifluoromethane, chloromethane, bromomethane, 

acetone, 2-butanone (MEK), 1,4-dioxane, 4-methyl-2-pentanone (MIBK), and 2-hexanone). These analytes are volatile 

gases, highly water soluble ketones, or unstable analytes and typically show lower performance. 
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ATTACHMENT A 
COMPLETE SDG FILE (CSF) INVENTORY SHEETS 

Tier 1 Coakley 123650 SU04.docx  10/30/13 

 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 123650 (QAA No. SU04) 
SDG NOs. TO FOLLOW: 123704 (SU05), 123705 (SU06), 123714 (SU07), 123739 (SU08) 

 
  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 2* 

3. Sample ID Summary 1 

4. Shipping/Receiving Documents 

   Airbills                                         (No. of shipments:       ) hand delivered 

   Chain-of-custody records 12 

   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 

* Narrative comments also 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)  10/30/13 
 (Name and Company)  (Date) 
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Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 123650 (QAA No. SU04) 
SDG NOs. TO FOLLOW: 123704 (SU05), 123705 (SU06), 123714 (SU07), 123739 (SU08) 

 
 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

   Parameter: VOCs 

   Method: 8260B 

 PAGE NUMBER(S) 

Date/Batch: 8/23/13 

(082302) 

   

Samples: 3-5 

 

   

1. QC Summary 

   Deuterated Monitoring Compound (Form II) 79    

   Matrix Spike/Matrix Spike Dup(Form III) (Parent Sample: ) NA    

   Lab Control Sample/Lab Control Sample Dup (Form IIIA) 5-6    

   Method Blank (Form IV) 5-6    

   GC/MS Instrument Performance Tune (Form V) 26,80    

   Internal Standard Area and RT Form VIII) 79    

2. Sample Data 

   TCL Results (Form I)                    (no. analytes: 73) 3-4    

   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 

94-99*    

3. Standards Data 

   Initial Calibration Summary (Form VI)        (8/19/13 ms5) 16-25    

   Quantitation reports and RIC for all standards 27-77    

   Continuing Calibration Summary (Form VII) 82-85    

   Quantitation reports and RIC for all standards 86-88    

4. Raw QC Data 

   Tune 26,80    

   Method Blank 92-93    

   Lab Control Sample/Lab Control Sample Dup 100-105    

   Matrix Spike/Matrix Spike Dup NA    

5. Miscellaneous Data 

   Original prep/analysis forms or copies of logbook pgs 15,79    

   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)  10/30/13 
 (Name and Company)  (Date) 
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Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 123650 (QAA No. SU04) 
SDG NOs. TO FOLLOW: 123704 (SU05), 123705 (SU06), 123714 (SU07), 123739 (SU08) 

 
 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

   Parameter: 1,4-Dioxane 

   Method: 8260B SIM 

 PAGE NUMBER(S) 

Date/Batch: 8/21/13 

(082102) 

   

Samples: 1,3(5x) 

4(10X) 

6 

   

1. QC Summary 

   Deuterated Monitoring Compound (Form II) 131    

   Matrix Spike/Matrix Spike Dup(Form III) (Parent Sample: ) NA    

   Lab Control Sample/Lab Control Sample Dup (Form IIIA) 8    

   Method Blank (Form IV) 8    

   GC/MS Instrument Performance Tune (Form V) 110,132    

   Internal Standard Area and RT Form VIII) 131    

2. Sample Data 

   TCL Results (Form I)                     (no. analytes: 1) 7    

   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 

142-149*    

3. Standards Data 

   Initial Calibration Summary (Form VI)        (5/10/13 ms2) 108-109    

   Quantitation reports and RIC for all standards 111-126    

   Continuing Calibration Summary (Form VII) 133    

   Quantitation reports and RIC for all standards 134-135    

4. Raw QC Data 

   Tune 110,132    

   Method Blank 140-141    

   Lab Control Sample/Lab Control Sample Dup 136-139    

   Matrix Spike/Matrix Spike Dup NA    

5. Miscellaneous Data 

   Original prep/analysis forms or copies of logbook pgs 107,130    

   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)  10/30/13 
 (Name and Company)  (Date) 
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Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 123650 (QAA No. SU04) 
SDG NOs. TO FOLLOW: 123704 (SU05), 123705 (SU06), 123714 (SU07), 123739 (SU08) 

 
 

INDUCTIVELY COUPLED PLASMA/ MASS SPECTROMETRY (ICP-MS) 

   Parameter: 23 Total  

   Method: 200.8 

 PAGE NUMBER(S) 

Date/Batch: 8/21/13    

Samples: 1-4 

 

 

 

 

 

 

 

 

 

 

 

1. Cover Sheet not reqd    

2. Sample Data Sheet (Form I) 9    

3. Initial/Continuing Calibration Verification (Form IIA) 178-193*    

4. CRQL Standard (From IIB) not reqd    

5. Blanks (Form III) 10; 

170-177* 

   

6. Interference Check Sample (Form IVB) 162*    

7. Matrix Spike Sample (Form VA)   (Parent Sample:123649-06) 11 

 with MSD 

   

8. Post-Digestion Spike Sample (Form VB) not reqd    

9. Duplicates (Form VI) 11 

as MSD 

   

10. Laboratory Control Sample (Form VII) 10    

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) 156-157    

17. IPC-MS Internal Stds Relative Intensity (Form XV) 158-161    

18. ICP-MS Raw Data 199-213**    

19. Preparation Logs Raw Data 194-198    

20. Original prep/analysis forms or copies of logbook pgs 153-155    

21. Comments 

LCS (lab limits) – Sb 118% (85-115%) 

Also included: 2-ppm and 5-ppm Linear Range Check (LRC) with raw data pgs. 163-169 

 

*includes mass and measured result for all calibrated metals 

**for samples and MS/MSD only 
 
 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  10/30/13 
 (Name and Company)  (Date) 
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Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

SITE: Coakley Landfill 
  
CLIENT: Summit Environmental Consultants  

Lewiston, Maine 
  
LABORATORY: Eastern Analytical, Inc. (Concord, New Hampshire) 

Work Order: 123704 
  
EVENT: Groundwater Sampling – August 2013 (Part 5 of 8) 
  
SAMPLES(1): 3 groundwater samples, 1 field duplicate, 1 field MS/MSD pair, 2 trip blanks 
  
TESTS/METHODS(1): Volatile Organics (VOCs) – 73 target analytes 8260B 

 1,4-Dioxane 8260B SIM 
  

(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 original laboratory data 

package except as follows: 

• For the both of these GC/MS tests, 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, except as follows: 

• For one trip blank (123704.01), the sampler entered the date the blank was packed into the 

cooler as the date sampled on the custody record. The laboratory entered the date the blank 

was prepared as the date sampled and logged in the blank using this date. 

• The sampler did not enter the second trip blank (123704.06) on the custody record. The 

laboratory logged in the blank for 1,4-Dioxane analysis as required. 

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. 

Results are shown in Table 2. 
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Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

Holding Time Check: All groundwater samples were prepared/analyzed within the holding times specified in the analytical 

methods. 

 

QAA Validator: Taryn G. Scholz  10/30/13 
 (Name)  (Date) 

 

Attachments:  A  Complete SDG File (CSF) Inventory Sheets 
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Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

TABLE 1 

COAKLEY LANDFILL 

GROUNDWATER SAMPLING - AUGUST 2013 

(PART 5 OF 8) 

 

SAMPLES COLLECTED 
 

Lab ID Sample ID Date Sampled Matrix 
Tests Performed 

VOCs (8260B) 1,4-Dioxane 

123704.01 Trip Blank 8260 7/10/13 Aqueous X 
 

123704.02 GW-FPC-6A-0813(1) 8/19/13 Aqueous X X 

123704.03 GW-FPC-6A-Dup-0813 8/19/13 Aqueous X X 

123704.04 GW-AE-4A-0813 8/19/13 Aqueous X 
 

123704.05 GW-AE-4B-0813 8/19/13 Aqueous X 
 

123704.06 Trip Blank 1,4 dioxane 8/6/13 Aqueous 
 

X 

 
1) Field MS/MSD collected at this location. 
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Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 
 

TABLE 2 

COAKLEY LANDFILL 

GROUNDWATER SAMPLING - AUGUST 2013 

(PART 5 OF 8) 

 

PE SAMPLE RESULTS 

 

Test Lab Limits 
Analysis 

Date 

PE Sample 

Type 
QC Outcome 

VOCs 8260B 40-160%  

or 

70-130%(1) 

8/22/13 LCS/LCSD Recoveries within limits for all target analytes 

 

1,4-Dioxane 70-130% 8/22/13 LCS/LCSD Recoveries within limits for the target analyte 
 

(1) Laboratory limits are 40-160% for eight of the analytes (i.e., dichlorodifluoromethane, chloromethane, bromomethane, 

acetone, 2-butanone (MEK), 1,4-dioxane, 4-methyl-2-pentanone (MIBK), and 2-hexanone). These analytes are volatile 

gases, highly water soluble ketones, or unstable analytes and typically show lower performance. 
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Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

ATTACHMENT A 
COMPLETE SDG FILE (CSF) INVENTORY SHEETS 

Tier 1 Coakley 123704 SU05.docx  10/30/13 

 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 123704 (QAA No. SU05) 
SDG NOs. TO FOLLOW: 123705 (SU06), 123714 (SU07), 123739 (SU08) 

 
  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 2* 

3. Sample ID Summary 1 

4. Shipping/Receiving Documents 

   Airbills                                         (No. of shipments:       ) hand delivered 

   Chain-of-custody records 11 

   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 

* Narrative comments also 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)  10/30/13 
 (Name and Company)  (Date) 
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Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 123704 (QAA No. SU05) 
SDG NOs. TO FOLLOW: 123705 (SU06), 123714 (SU07), 123739 (SU08) 

 
 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

   Parameter: VOCs 

   Method: 8260B 

 PAGE NUMBER(S) 

Date/Batch: 8/22/13 

(082205) 

   

Samples: 1-5 

2MS/D 

   

1. QC Summary 

   Deuterated Monitoring Compound (Form II) 78-79    

   Matrix Spike/Matrix Spike Dup(Form III) (Parent Sample:02) 7-8    

   Lab Control Sample/Lab Control Sample Dup (Form IIIA) 5-6    

   Method Blank (Form IV) 5-6    

   GC/MS Instrument Performance Tune (Form V) 24,80    

   Internal Standard Area and RT Form VIII) 78-79    

2. Sample Data 

   TCL Results (Form I)                    (no. analytes: 73) 3-4    

   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 

93-108*    

3. Standards Data 

   Initial Calibration Summary (Form VI)        (8/19/13 ms5) 14-23    

   Quantitation reports and RIC for all standards 25-75    

   Continuing Calibration Summary (Form VII) 83-84**    

   Quantitation reports and RIC for all standards 87-89    

4. Raw QC Data 

   Tune 24,80    

   Method Blank 81-82    

   Lab Control Sample/Lab Control Sample Dup 109-114    

   Matrix Spike/Matrix Spike Dup 97-102    

5. Miscellaneous Data 

   Original prep/analysis forms or copies of logbook pgs 13,77    

   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 

**Repeated on pgs. 85-86 

 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  10/30/13 
 (Name and Company)  (Date) 
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Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 123704 (QAA No. SU05) 
SDG NOs. TO FOLLOW: 123705 (SU06), 123714 (SU07), 123739 (SU08) 

 
 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

   Parameter: 1,4-Dioxane 

   Method: 8260B SIM 

 PAGE NUMBER(S) 

Date/Batch: 8/22/13 

(082218) 

   

Samples: 2,3(10x) 

6 

2MS/D 

   

1. QC Summary 

   Deuterated Monitoring Compound (Form II) 140    

   Matrix Spike/Matrix Spike Dup(Form III) (Parent Sample:02) 10    

   Lab Control Sample/Lab Control Sample Dup (Form IIIA) 10    

   Method Blank (Form IV) 10    

   GC/MS Instrument Performance Tune (Form V) 119,141    

   Internal Standard Area and RT Form VIII) 140    

2. Sample Data 

   TCL Results (Form I)                     (no. analytes: 1) 9    

   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 

151-156*    

3. Standards Data 

   Initial Calibration Summary (Form VI)        (5/10/13 ms2) 117-118    

   Quantitation reports and RIC for all standards 120-135    

   Continuing Calibration Summary (Form VII) 142    

   Quantitation reports and RIC for all standards 143-144    

4. Raw QC Data 

   Tune 119,141    

   Method Blank 149-150    

   Lab Control Sample/Lab Control Sample Dup 145-148    

   Matrix Spike/Matrix Spike Dup 157-160    

5. Miscellaneous Data 

   Original prep/analysis forms or copies of logbook pgs 116,139    

   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)  10/30/13 
 (Name and Company)  (Date) 
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Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

SITE: Coakley Landfill 
  
CLIENT: Summit Environmental Consultants  

Lewiston, Maine 
  
LABORATORY: Eastern Analytical, Inc. (Concord, New Hampshire) 

Work Order: 123705 
  
EVENT: Groundwater Sampling – August 2013 (Part 6 of 8) 
  
SAMPLES(1): 1 groundwater sample, 4 drinking water samples, 1 field duplicate, 1 field blank, 1 equipment rinsate 

blank, 2 trip blanks 
  
TESTS/METHODS(1): Volatile Organics (VOCs) – 73 target analytes 8260B 

 Volatile Organics (VOCs) – 73 target analytes 524.2 

 1,4-Dioxane 8260B SIM 

 Total Metals – 23 analytes 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 original 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 Total Metals, the raw instrument printouts are included for samples, 

MS/MSD, and the Linear Range Check (LRC) samples. QC summary forms 

with the measured results and calculated recoveries are included for the 

method blanks, LCS, ICS, calibration blanks, and calibration verification 

standards; 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, except as follows: 
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Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

Data Completeness: • For one trip blank (123705.03), the sampler entered the date the blank was packed into the 

cooler as the date sampled on the custody record. The laboratory entered the date the blank 

was prepared as the date sampled and logged in the blank using this date. 

• The sampler did not enter the second trip blank (123705.1) on the custody record. The 

laboratory logged in the blank for 1,4-Dioxane analysis as required. 

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 each test except Total Metals. Results are shown in Table 2. 

Holding Time Check: All groundwater samples were prepared/analyzed within the holding times specified in the analytical 

methods. 

 

QAA Validator: Taryn G. Scholz  10/30/13 
 (Name)  (Date) 

 

Attachments:  A  Complete SDG File (CSF) Inventory Sheets 
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Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

TABLE 1 

COAKLEY LANDFILL 

GROUNDWATER SAMPLING - AUGUST 2013 

(PART 6 OF 8) 

 

SAMPLES COLLECTED 

 

Lab ID Sample ID 
Date 

Sampled 
Matrix 

Tests Performed 

VOCs 
(8260B) 

VOCs 
(524.2) 

1,4-
Dioxane 

23 Total 
Metals 

123705.01 DW-EB-0813 8/16/13 Aqueous 
 

X X 
 

123705.02 DW-FB-0813 8/16/13 Aqueous 
 

X X 
 

123705.03 Trip Blank 524 7/29/13 Aqueous 
 

X 
  

123705.04 DW-339BHR-0813 8/16/13 Aqueous 
 

X X 
 

123705.05 DW-R-3-0813 8/16/13 Aqueous 
 

X X 
 

123705.06 DW-R-3-Dup-0813 8/16/13 Aqueous 
 

X X 
 

123705.07 DW-346BHR-0813 8/16/13 Aqueous 
 

X X 
 

123705.08 DW-415BHR-0813 8/16/13 Aqueous 
 

X X 
 

123705.09 GW-MW-6-150BGS-0813 8/16/13 Aqueous X 
 

X X 

123705.1 Trip Blank 1,4 dioxane 7/29/13 Aqueous 
  

X 
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Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 
TABLE 2 

COAKLEY LANDFILL 

GROUNDWATER SAMPLING - AUGUST 2013 

(PART 6 OF 8) 

 

PE SAMPLE RESULTS 

 

Test Lab Limits 
Analysis 

Date 

PE Sample 

Type 
QC Outcome 

VOCs 8260B 40-160%  

or 

70-130%(1) 

8/23/13 LCS/LCSD Recoveries within limits for all target analytes 

 

VOCs 524.2 70-130% 8/23/12 LCS/LCSD Recoveries within limits for the target analyte except: 

Vinyl acetate 45% (LCS) and 43% (LCSD) 

2,2-Dichloropropane 60% (LCS) and 57% (LCSD) 

1,4-Dioxane 70-130% 8/21/13 LCS/LCSD Recoveries within limits for the target analyte 

70-130% 8/22/13 LCS/LCSD Recoveries within limits for the target analyte 

Total Metals 85-115% 8/21/13 LCS Recoveries within limits for all target analytes except: 

Antimony (Sb) 118% 

(1) Laboratory limits are 40-160% for eight of the analytes (i.e., dichlorodifluoromethane, chloromethane, bromomethane, 

acetone, 2-butanone (MEK), 1,4-dioxane, 4-methyl-2-pentanone (MIBK), and 2-hexanone). These analytes are volatile 

gases, highly water soluble ketones, or unstable analytes and typically show lower performance. 
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Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

ATTACHMENT A 
COMPLETE SDG FILE (CSF) INVENTORY SHEETS 
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Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 123705 (QAA No. SU06) 
SDG NOs. TO FOLLOW: 123714 (SU07), 123739 (SU08) 

 
  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 2* 

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 

* Narrative comments also 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)  10/30/13 
 (Name and Company)  (Date) 

Region 1 Tier 1 CSF Page 1 of 5 QAA, LLC 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 123705 (QAA No. SU06) 
SDG NOs. TO FOLLOW: 123714 (SU07), 123739 (SU08) 

 
 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

   Parameter: VOCs 

   Method: 8260B 

 PAGE NUMBER(S) 

Date/Batch: 8/23/13 

(082302) 

   

Samples: 9 

 

   

1. QC Summary 

   Deuterated Monitoring Compound (Form II) 169    

   Matrix Spike/Matrix Spike Dup(Form III) (Parent Sample: ) NA    

   Lab Control Sample/Lab Control Sample Dup (Form IIIA) 11-12    

   Method Blank (Form IV) 11-12    

   GC/MS Instrument Performance Tune (Form V) 115,170    

   Internal Standard Area and RT Form VIII) 169    

2. Sample Data 

   TCL Results (Form I)                    (no. analytes: 73) 9-10    

   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 

183-184*    

3. Standards Data 

   Initial Calibration Summary (Form VI)        (8/19/13 ms5) 105-114    

   Quantitation reports and RIC for all standards 116-166    

   Continuing Calibration Summary (Form VII) 171-172**    

   Quantitation reports and RIC for all standards 175-177    

4. Raw QC Data 

   Tune 115,170    

   Method Blank 181-182    

   Lab Control Sample/Lab Control Sample Dup 185-190    

   Matrix Spike/Matrix Spike Dup NA    

5. Miscellaneous Data 

   Original prep/analysis forms or copies of logbook pgs 104,168    

   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 

**Repeated on pgs. 173-174 

 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  10/30/13 
 (Name and Company)  (Date) 
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Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 123705 (QAA No. SU06) 
SDG NOs. TO FOLLOW: 123714 (SU07), 123739 (SU08) 

 
 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

   Parameter: VOCs 

   Method: 524.2 

 PAGE NUMBER(S) 

Date/Batch: 8/23/13 

(082313) 

   

Samples: 1-8    

1. QC Summary 

   Deuterated Monitoring Compound (Form II) 69    

   Matrix Spike/Matrix Spike Dup(Form III) (Parent Sample: ) NA    

   Lab Control Sample/Lab Control Sample Dup (Form IIIA) 7-8    

   Method Blank (Form IV) 7-8    

   GC/MS Instrument Performance Tune (Form V) 28,70    

   Internal Standard Area and RT Form VIII) 69    

2. Sample Data 

   TCL Results (Form I)                    (no. analytes: 73) 3-6    

   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 

81-96*    

3. Standards Data 

   Initial Calibration Summary (Form VI)        (8/19/13 ms5) 24-27    

   Quantitation reports and RIC for all standards 29-66    

   Continuing Calibration Summary (Form VII) 71-72    

   Quantitation reports and RIC for all standards 73-78    

4. Raw QC Data 

   Tune 28,70    

   Method Blank 79-80    

   Lab Control Sample/Lab Control Sample Dup 97-102    

   Matrix Spike/Matrix Spike Dup NA    

5. Miscellaneous Data 

   Original prep/analysis forms or copies of logbook pgs 23,68    

   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) – vinyl acetate 45/43 (70-130%); 2,2-dichloropropane 60/57 (70-130%) 

 

*Raw spectra not included, quantitation reports include Q values 

 
 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  10/30/13 
 (Name and Company)  (Date) 
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Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 123705 (QAA No. SU06) 
SDG NOs. TO FOLLOW: 123714 (SU07), 123739 (SU08) 

 
 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

   Parameter: 1,4-Dioxane 

   Method: 8260B SIM 

 PAGE NUMBER(S) 

Date/Batch: 8/21/13 

(082102) 

8/22/13 

(082118) 

  

Samples: 1,2,4,5 

 

6-10   

1. QC Summary 

   Deuterated Monitoring Compound (Form II) 216 238   

   Matrix Spike/Matrix Spike Dup(Form III) (Parent Sample: ) NA NA   

   Lab Control Sample/Lab Control Sample Dup (Form IIIA) 15 16   

   Method Blank (Form IV) 15 16   

   GC/MS Instrument Performance Tune (Form V) 195,217 195,239   

   Internal Standard Area and RT Form VIII) 216 238   

2. Sample Data 

   TCL Results (Form I)                     (no. analytes: 1) 13 13-14   

   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 

227-234* 249-258*   

3. Standards Data 

   Initial Calibration Summary (Form VI)        (5/10/13 ms2) 193-194 193-194   

   Quantitation reports and RIC for all standards 196-211 196-211   

   Continuing Calibration Summary (Form VII) 218 240   

   Quantitation reports and RIC for all standards 219-220 241-242   

4. Raw QC Data 

   Tune 195,217 195,239   

   Method Blank 225-226 247-248   

   Lab Control Sample/Lab Control Sample Dup 221-224 243-246   

   Matrix Spike/Matrix Spike Dup NA NA   

5. Miscellaneous Data 

   Original prep/analysis forms or copies of logbook pgs 192,216 192,237   

   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 

*Raw spectra not included, quantitation reports include Q values 

 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  10/30/13 
 (Name and Company)  (Date) 
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Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 123705 (QAA No. SU06) 
SDG NOs. TO FOLLOW: 123714 (SU07), 123739 (SU08) 

 
 

INDUCTIVELY COUPLED PLASMA/ MASS SPECTROMETRY (ICP-MS) 

   Parameter: 23 Total 

   Method: 200.8 

 PAGE NUMBER(S) 

Date/Batch: 8/21/13    

Samples: 9 

 

 

 

 

 

 

 

 

 

 

 

1. Cover Sheet not reqd    

2. Sample Data Sheet (Form I) 17    

3. Initial/Continuing Calibration Verification (Form IIA) 285-300*    

4. CRQL Standard (From IIB) not reqd    

5. Blanks (Form III) 18; 

277-284* 

   

6. Interference Check Sample (Form IVB) 269*    

7. Matrix Spike Sample (Form VA)  (Parent Sample: 123739.13) 19 

 with MSD 

   

8. Post-Digestion Spike Sample (Form VB) not reqd    

9. Duplicates (Form VI) 19 

as MSD 

   

10. Laboratory Control Sample (Form VII) 18    

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) 263-264    

17. IPC-MS Internal Stds Relative Intensity (Form XV) 265-268    

18. ICP-MS Raw Data 301-303**    

19. Preparation Logs Raw Data 304-308    

20. Original prep/analysis forms or copies of logbook pgs 260-262    

21. Comments 

LCS (lab limits) – Sb 118 (85-115%) 

Also included: 2-ppm and 5-ppm Linear Range Check (LRC) with raw data pgs. 270-276 

 

*includes mass and measured result for all calibrated metals 

**for samples and MS/MSD only 
 
 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  10/30/13 
 (Name and Company)  (Date) 
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Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

SITE: Coakley Landfill 
  
CLIENT: Summit Environmental Consultants  

Lewiston, Maine 
  
LABORATORY: Eastern Analytical, Inc. (Concord, New Hampshire) 

Work Order: 123714 
  
EVENT: Groundwater Sampling – August 2013 (Part 7 of 8) 
  
SAMPLES(1): 9 groundwater samples, 1 trip blank 
  
TESTS/METHODS(1): 1,4-Dioxane 8260B SIM 
  

(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 original laboratory data 

package except as follows: 

• For this GC/MS test, 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, except as follows: 

• For the trip blank, the sampler entered the date the blank was packed into the cooler as the 

date sampled on the custody record. The laboratory entered the date the blank was 

prepared as the date sampled and logged in the blank using this date. 

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. 

Results are shown in Table 2. 

Holding Time Check: All groundwater samples were prepared/analyzed within the holding times specified in the analytical 

methods. 

 

 

Tier 1 Coakley 123714 SU07.docx 1 of 4 10/30/13 

 



Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

QAA Validator: Taryn G. Scholz  10/30/13 
 (Name)  (Date) 

 

Attachments:  A  Complete SDG File (CSF) Inventory Sheets 
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Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

TABLE 1 

COAKLEY LANDFILL 

GROUNDWATER SAMPLING - AUGUST 2013 

(PART 7 OF 8) 

 

SAMPLES COLLECTED 

 

Lab ID Sample ID Date Sampled Matrix 
Tests Performed 

1,4-Dioxane 

123714.01 Trip Blank 8/6/13 Aqueous X 

123714.02 GW-FPC-7B-43BGS-0813 8/19/13 Aqueous X 

123714.03 GW-FPC-7B-38BGS-0813 8/19/13 Aqueous X 

123714.04 GW-FPC-7B-33BGS-0813 8/19/13 Aqueous X 

123714.05 GW-FPC-4B-31BGS-0813 8/19/13 Aqueous X 

123714.06 GW-FPC-4B-26BGS-0813 8/19/13 Aqueous X 

123714.07 GW-FPC-4B-20BGS-0813 8/19/13 Aqueous X 

123714.08 GW-FPC-6B-26BGS-0813 8/19/13 Aqueous X 

123714.09 GW-FPC-6B-21BGS-0813 8/19/13 Aqueous X 

123714.1 GW-FPC-6B-16BGS-0813 8/19/13 Aqueous X 
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Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 
TABLE 2 

COAKLEY LANDFILL 

GROUNDWATER SAMPLING - AUGUST 2013 

(PART 7 OF 8) 

 

PE SAMPLE RESULTS 

 

Test Lab Limits 
Analysis 

Date 

PE Sample 

Type 
QC Outcome 

1,4-Dioxane 70-130% 8/23/13 LCS/LCSD Recoveries within limits for the target analyte 

Tier 1 Coakley 123714 SU07.docx 4 of 4 10/30/13 

 



Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

ATTACHMENT A 
COMPLETE SDG FILE (CSF) INVENTORY SHEETS 

Tier 1 Coakley 123714 SU07.docx  10/30/13 

 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 123714(QAA No. SU07) 
SDG NOs. TO FOLLOW: 123739 (SU08) 

 
  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 2* 

3. Sample ID Summary 1 

4. Shipping/Receiving Documents 

   Airbills                                         (No. of shipments:       ) hand delivered 

   Chain-of-custody records 6 

   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 

* Narrative comments also 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)  10/30/13 
 (Name and Company)  (Date) 
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Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 123714(QAA No. SU07) 
SDG NOs. TO FOLLOW: 123739 (SU08) 

 
 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

   Parameter: 1,4-Dioxane 

   Method: 8260B SIM 

 PAGE NUMBER(S) 

Date/Batch: 8/23/13 

(082302) 

   

Samples: 1-7 

8-10(10x) 

   

1. QC Summary 

   Deuterated Monitoring Compound (Form II) 32    

   Matrix Spike/Matrix Spike Dup(Form III) (Parent Sample: ) NA    

   Lab Control Sample/Lab Control Sample Dup (Form IIIA) 5    

   Method Blank (Form IV) 5    

   GC/MS Instrument Performance Tune (Form V) 11,33    

   Internal Standard Area and RT Form VIII) 32    

2. Sample Data 

   TCL Results (Form I)                     (no. analytes: 1) 3-4    

   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 

43-62*    

3. Standards Data 

   Initial Calibration Summary (Form VI)        (5/10/13 ms2) 9-10    

   Quantitation reports and RIC for all standards 12-27    

   Continuing Calibration Summary (Form VII) 34    

   Quantitation reports and RIC for all standards 35-36    

4. Raw QC Data 

   Tune 11,33    

   Method Blank 41-42    

   Lab Control Sample/Lab Control Sample Dup 37-40    

   Matrix Spike/Matrix Spike Dup NA    

5. Miscellaneous Data 

   Original prep/analysis forms or copies of logbook pgs 8,31    

   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)  10/30/13 
 (Name and Company)  (Date) 
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Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

SITE: Coakley Landfill 
  
CLIENT: Summit Environmental Consultants  

Lewiston, Maine 
  
LABORATORY: Eastern Analytical, Inc. (Concord, New Hampshire) 

Work Order: 123739 
  
EVENT: Groundwater Sampling – August 2013 (Part 8 of 8) 
  
SAMPLES(1): 20 groundwater samples, 1 field duplicate, 1 field MS/MSD, 1 trip blank 
  
TESTS/METHODS(1): 1,4-Dioxane 8260B SIM 

 Total Metals – 23 analytes 200.8 

 Total Metals – Arsenic (As) and Manganese (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 original laboratory data 

package except as follows: 

• For the GC/MS test (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 Total Metals, the raw instrument printouts are included for samples, MS/MSD, and the 

Linear Range Check (LRC) samples. QC summary forms with the measured results and 

calculated recoveries are included for the method blanks, LCS, ICS, calibration blanks, and 

calibration verification standards; 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, except as follows: 

• For the trip blank, the sampler entered the date the blank was packed into the cooler as the 

date sampled on the custody record. The laboratory entered the date the blank was 

prepared as the date sampled and logged in the blank using this date. 
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Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

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 1,4-Dioxane by 8260B SIM. Results are shown in Table 2. 

Holding Time Check: All groundwater samples were prepared/analyzed within the holding times specified in the analytical 

methods. 

 

QAA Validator: Taryn G. Scholz  10/30/13 
 (Name)  (Date) 

 

Attachments:  A  Complete SDG File (CSF) Inventory Sheets 
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Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

TABLE 1 

COAKLEY LANDFILL 

GROUNDWATER SAMPLING - AUGUST 2013 

(PART 8 OF 8) 

 

SAMPLES COLLECTED 

 

Lab ID Sample ID Date Sampled Matrix 

Tests Performed 

1,4-Dioxane 23 Total Metals Total As/Mn 

123739.01 Trip Blank 8/6/13 Aqueous X 
  

123739.02 GW-AE-3B-38BGS-0813 8/19/13 Aqueous X 
 

X 

123739.03 GW-AE-3B-34BGS-0813 8/19/13 Aqueous X 
 

X 

123739.04 GW-AE-3B-30BGS-0813 8/19/13 Aqueous X 
 

X 

123739.05 GW-FPC-7A-0813 8/19/13 Aqueous 
 

X 
 

123739.06 GW-FPC-7B-43BGS-0813 8/19/13 Aqueous 
  

X 

123739.07 GW-FPC-7B-38BGS-0813 8/19/13 Aqueous 
  

X 

123739.08 GW-FPC-7B-33BGS-0813 8/19/13 Aqueous 
  

X 

123739.09 GW-FPC-5B-108BGS-0813 8/19/13 Aqueous X 
 

X 

123739.1 GW-FPC-5B-103BGS-0813 8/19/13 Aqueous X 
 

X 

123739.11 GW-FPC-5B-97BGS-0813 8/19/13 Aqueous X 
 

X 

123739.12 GW-FPC-5A-0813 8/19/13 Aqueous X X 
 

123739.13 GW-FPC-6A-0813(1) 8/19/13 Aqueous 
 

X 
 

123739.14 GW-FPC-6A-Dup-0813 8/19/13 Aqueous 
 

X 
 

123739.15 GW-AE-4A-0813 8/19/13 Aqueous 
 

X 
 

123739.16 GW-AE-4B-0813 8/19/13 Aqueous 
 

X 
 

123739.17 GW-FPC-4B-31BGS-0813 8/19/13 Aqueous 
  

X 

123739.18 GW-FPC-4B-26BGS-0813 8/19/13 Aqueous 
  

X 

123739.19 GW-FPC-4B-20BGS-0813 8/19/13 Aqueous 
  

X 

123739.2 GW-FPC-6B-26BGS-0813 8/19/13 Aqueous 
  

X 

123739.21 GW-FPC-6B-21BGS-0813 8/19/13 Aqueous 
  

X 

123739.22 GW-FPC-6B-16BGS-0813 8/19/13 Aqueous 
  

X 

 
1) Field MS/MSD collected at this location.
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Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 
TABLE 2 

COAKLEY LANDFILL 

GROUNDWATER SAMPLING - AUGUST 2013 

(PART 8 OF 8) 

 

PE SAMPLE RESULTS 

 

Test Lab Limits 
Analysis 

Date 

PE Sample 

Type 
QC Outcome 

1,4-Dioxane 70-130% 8/24/13 LCS/LCSD Recoveries within limits for the target analyte 

Total Metals 85-115% 8/21/13 LCS Recoveries within limits for all target analytes except: 

Antimony (Sb) 118% 

Total As/Mn 85-115% 8/22/13 LCS Recoveries within limits for all target analytes 
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Quality Assurance Associates 
TIER I VALIDATION SUMMARY QAA, L.L.C. 

 

ATTACHMENT A 
COMPLETE SDG FILE (CSF) INVENTORY SHEETS 

Tier 1 Coakley 123739 SU08.docx  10/30/13 

 



Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 123739(QAA No. SU08) 
SDG NOs. TO FOLLOW: None 

 
  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 2* 

3. Sample ID Summary 1 

4. Shipping/Receiving Documents 

   Airbills                                         (No. of shipments:       ) hand delivered 

   Chain-of-custody records 13,15-16 

   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 

* Narrative comments also 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)  10/30/13 
 (Name and Company)  (Date) 
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Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 123739(QAA No. SU08) 
SDG NOs. TO FOLLOW: None 

 
 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

   Parameter: 1,4-Dioxane 

   Method: 8260B SIM 

 PAGE NUMBER(S) 

Date/Batch: 8/24/13 

(082318) 

   

Samples: 1 

2-4(10x) 

9-12(10x) 

   

1. QC Summary 

   Deuterated Monitoring Compound (Form II) 42    

   Matrix Spike/Matrix Spike Dup(Form III) (Parent Sample: ) NA    

   Lab Control Sample/Lab Control Sample Dup (Form IIIA) 5    

   Method Blank (Form IV) 5    

   GC/MS Instrument Performance Tune (Form V) 21,45    

   Internal Standard Area and RT Form VIII) 42    

2. Sample Data 

   TCL Results (Form I)                     (no. analytes: 1) 3-4    

   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 

55-70*    

3. Standards Data 

   Initial Calibration Summary (Form VI)        (5/10/13 ms2) 19-20    

   Quantitation reports and RIC for all standards 22-37    

   Continuing Calibration Summary (Form VII) 46    

   Quantitation reports and RIC for all standards 47-48    

4. Raw QC Data 

   Tune 21,45    

   Method Blank 53-54    

   Lab Control Sample/Lab Control Sample Dup 49-52    

   Matrix Spike/Matrix Spike Dup NA    

5. Miscellaneous Data 

   Original prep/analysis forms or copies of logbook pgs 18,41    

   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)  10/30/13 
 (Name and Company)  (Date) 
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Organics Complete SDG File (CSF) Inventory Sheet 
 

LABORATORY NAME (CITY/STATE): Eastern Analytical, Inc. (Concord, NH) 
SDG NO.: 123739(QAA No. SU08) 
SDG NOs. TO FOLLOW: None 

 
 

INDUCTIVELY COUPLED PLASMA/ MASS SPECTROMETRY (ICP-MS) 

   Parameter: 23 Total, As/Mn Total   

   Method: 200.8 

 PAGE NUMBER(S) 

Date/Batch: 8/21/13 8/22/13   

Samples: 5,12-16 

13MS/D 

(TAL) 

2-4,6-11, 

17-22 

3MS/D 

(As/Mn) 

  

1. Cover Sheet not reqd not reqd   

2. Sample Data Sheet (Form I) 6-7 8-9   

3. Initial/Continuing Calibration Verification (Form IIA) 97-112* 191-196*   

4. CRQL Standard (From IIB) not reqd not reqd   

5. Blanks (Form III) 10; 

89-96* 

12; 

185-190* 

  

6. Interference Check Sample (Form IVB) 81* 177*   

7. Matrix Spike Sample (Form VA)     (Parent Sample: 13 TAL) 

(Parent Sample: 03 As/Mn) 

11 

 with MSD 

12 

 with MSD 

  

8. Post-Digestion Spike Sample (Form VB) not reqd not reqd   

9. Duplicates (Form VI) 11 

as MSD 

12 

as MSD 

  

10. Laboratory Control Sample (Form VII) 10 12   

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) 75-76 172-173   

17. IPC-MS Internal Stds Relative Intensity (Form XV) 77-80 174-176   

18. ICP-MS Raw Data 118-168** 197-256**   

19. Preparation Logs Raw Data 113-117 113-117   

20. Original prep/analysis forms or copies of logbook pgs 72-74 169-171   

21. Comments 

LCS (lab limits) – Sb 118 (85-115%) 

Also included: 2-ppm and 5-ppm Linear Range Check (LRC) with raw data pgs. 82-88 and 178-184 

 

*includes mass and measured result for all calibrated metals 

**for samples and MS/MSD only 
 
 

Completed by: Taryn G. Scholz/ Quality Assurance Associates (QAA, LLC)  10/30/13 
 (Name and Company)  (Date) 
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1.    NHDES Ambient Groundwater Quality Standard for 1,4‐Dioxane is 3 ug/L.

Time vs Concentration Graphs - 1,4-Dioxane
2013 Annual Report

Coakley Landfill - North Hampton, New Hampshire
Honeygo Run Reclamation Center - Perry Hall, Maryland
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APPENDIX F 
Mann-Kendall Data Evaluation Summary 

 



Well Statistical Trend Visual Trend Statistical Trend Visual Trend Statistical Trend Visual Trend

MW-4 No Trend (Stable) Stable No Trend (Stable) Stable No Trend (Not Stable) Stable

MW-6 Not Detected Not Detected NP NP No Trend (Stable) Stable

MW-9 No Trend (Stable) Stable No Trend (Stable) Stable No Trend (Stable) Stable

MW-10 NP / NA NP / NA No Trend (Stable) Stable Decreasing Stable

OP-2 No Trend (Stable) Stable Decreasing Stable No Trend (Not Stable) Increasing

OP-5 NP / NA NP / NA Decreasing Stable Decreasing Stable

BP-4 No Trend (Stable) Stable No Trend (Stable) Stable Decreasing Stable

FPC-5A NP* Stable Increasing Stable NP NP

FPC-6A NP* Insufficient Data (Note 4) Increasing Increasing Increasing Increasing

FPC-7A Not Detected Not Detected NP NP NP NP

FPC-8A NP* Stable NP NP NP NP

FPC-9A NP / NA NP / NA Decreasing Stable Decreasing Stable

AE-1A NP / NA NP / NA Increasing Stable Increasing Stable

AE-1B NP / NA NP / NA NP NP No Trend (Stable) Stable

AE-2A No Trend (Stable) Stable Decreasing Decreasing No Trend (Stable) Stable

AE-2B No Trend (Stable) Stable Increasing Stable Decreasing Decreasing

AE-3A No Trend (Stable) Stable No Trend (Stable) Stable No Trend (Stable) Stable

AE-4A Not Detected Not Detected NP NP No Trend (Stable) Stable

AE-4B Not Detected Not Detected NP NP NP NP

R-3 NP* Stable NP / NA NP / NA NP / NA NP / NA

339BHR NP* Stable NP / NA NP / NA NP / NA NP / NA

346BHR Not Detected Not Detected NP / NA NP / NA NP / NA NP / NA

415BHR Not Detected Not Detected NP / NA NP / NA NP / NA NP / NA

Trend Tests Completed 7 11 12 14 15 15

Trends Identified 0 0 8 2 7 3

Increasing Trends 0 0 4 1 2 2

Decreasing Trends 0 0 4 1 5 1

Stable 7 11 4 11 6 12

Not Stable 0 0 0 0 2 0

NOTES:

NP

NP*

NP / NA

1.

2.

3.

4.

5. Trend tests not completed on well interval sampled in August 2013 (MW-5D, MW-5S, MW-8, MW-11, AE-3B, FPC-4B, FPC-5B, FPC-6B, FPC-7B, FPC-8B and GZ-105.

FPC-6A:  Insufficient data for visual trend analysis.  Data set limited to two events (2012 and 2013).

Not Performed, reported concentrations for at least 4 sampling events are required for Mann Kendall statistical analysis.

Mann Kendall trend analysis completed using 95% confidence interval.  Possible outcomes include:  No Trend (Stable), No Trend (Not Stable), Increasing or Decreasing.  If No 

Trend and Coefficient of Variation <= 1:  No Trend (Stable).  If No Trend and Coefficient of Variation is > 1:  No Trend (Not Stable)

Visual trend analysis focused on data from last 5 years, in the context of complete data set. Possible outcomes include:  Stable, Not Stable, Increasing or Decreasing.

Wells with screened interval longer than 10 feet were discrete interval sampled in August 2013.  Samples collected using the interval sampling method are not comparable to 

purging sampling methods; therefore, trends analyses were not completed.

Not Performed, trend analysis not performed because parameter has not recently exceeded USEPA ICL or NHDES AGQS.

Parameter not analyzed therefore a trend analysis was not completed.

APPENDIX F

2013 Annual Report - Coakley Landfill, North Hampton, New Hampshire

1,4-dioxane Arsenic (total) Manganese (total)

Statistical and Visual Trend Analysis Results



n 22

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 35.4213

Standardized Value of S 1.3269

Test Value (S) 48

Tabulated p-value 0.0890

Approximate p-value 0.0923

OLS Regression Slope 1.1121

OLS Regression Intercept 55.5412

Insufficient statistical evidence

of a significant trend at the

specified level of significance.
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n 22

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 35.4354

Standardized Value of S -0.9031

Test Value (S) -33

Tabulated p-value 0.1860

Approximate p-value 0.1832

OLS Regression Slope -0.7101

OLS Regression Intercept 109.9209

Insufficient statistical evidence

of a significant trend at the

specified level of significance.

40

70

100

130

160

190

220

250

280

M
W
-9
_
A
rs
e
n
ic

0 3 6 9 12 15

Index - Years

Mann-Kendall Trend Test

smarcotte
Text Box
Coefficient of Variation (CV) = 0.508CV <= 1  No Trend Stable



n 22

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 35.3553

Standardized Value of S 0.4808

Test Value (S) 18

Tabulated p-value 0.3080

Approximate p-value 0.3153

OLS Regression Slope -0.2272

OLS Regression Intercept 18.7672

Insufficient statistical evidence

of a significant trend at the

specified level of significance.
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n 22

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 35.2987

Standardized Value of S -2.0114

Test Value (S) -72

Tabulated p-value 0.0210

Approximate p-value 0.0221

OLS Regression Slope -39.3910

OLS Regression Intercept 592.3506

Statistically significant evidence

of a decreasing trend at the

specified level of significance.
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n 22

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 35.3836

Standardized Value of S -3.1370

Test Value (S) -112

Tabulated p-value 0.0010

Approximate p-value 0.0009

OLS Regression Slope -1.6664

OLS Regression Intercept 44.8892

Statistically significant evidence

of a decreasing trend at the

specified level of significance.
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n 22

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 35.2940

Standardized Value of S -1.5300

Test Value (S) -55

Tabulated p-value 0.0640

Approximate p-value 0.0630

OLS Regression Slope -0.3085

OLS Regression Intercept 31.9940

Insufficient statistical evidence

of a significant trend at the

specified level of significance.

10

15

20

25

30

35

40

B
P
-4
_
A
rs
e
n
ic

0 3 6 9 12 15

Index - Years

Mann-Kendall Trend Test

smarcotte
Text Box
Coefficient of Variation (CV) = 0.249CV <= 1  No Trend Stable



n 20

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 30.7137

Standardized Value of S 2.5721

Test Value (S) 80

Tabulated p-value 0.0050

Approximate p-value 0.0051

OLS Regression Slope 2.2282

OLS Regression Intercept 27.3710

Statistically significant evidence

of an increasing trend at the

specified level of significance.
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n 15

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 19.7146

Standardized Value of S 2.9927

Test Value (S) 60

Tabulated p-value 0.0010

Approximate p-value 0.0014

OLS Regression Slope 1.6881

OLS Regression Intercept -3.3867

Statistically significant evidence

of an increasing trend at the

specified level of significance.
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n 20

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 30.8058

Standardized Value of S -2.0126

Test Value (S) -63

Tabulated p-value 0.0230

Approximate p-value 0.0221

OLS Regression Slope -2.3441

OLS Regression Intercept 61.2464

Statistically significant evidence

of a decreasing trend at the

specified level of significance.
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n 20

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 30.3974

Standardized Value of S 3.1253

Test Value (S) 96

Tabulated p-value 0.0010

Approximate p-value 0.0009

OLS Regression Slope 0.7341

OLS Regression Intercept 16.1233

Statistically significant evidence

of an increasing trend at the

specified level of significance.
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n 19

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 28.1898

Standardized Value of S -3.1572

Test Value (S) -90

Tabulated p-value 0.0010

Approximate p-value 0.0008

OLS Regression Slope -7.2421

OLS Regression Intercept 322.3134

Statistically significant evidence

of a decreasing trend at the

specified level of significance.
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n 19

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 28.4019

Standardized Value of S 2.7815

Test Value (S) 80

Tabulated p-value 0.0020

Approximate p-value 0.0027

OLS Regression Slope 0.7972

OLS Regression Intercept 12.9052

Statistically significant evidence

of an increasing trend at the

specified level of significance.
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n 20

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 30.3974

Standardized Value of S 0.4935

Test Value (S) 16

Tabulated p-value 0.3150

Approximate p-value 0.3108

OLS Regression Slope 0.3389

OLS Regression Intercept 116.9985

Insufficient statistical evidence

of a significant trend at the

specified level of significance.
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n 22

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 35.1473

Standardized Value of S 0.0854

Test Value (S) 4

Tabulated p-value 0.4560

Approximate p-value 0.4660

OLS Regression Slope 87.5748

OLS Regression Intercept 1,902.1712

Insufficient statistical evidence

of a significant trend at the

specified level of significance.
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n 20

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 30.7571

Standardized Value of S 0.8778

Test Value (S) 28

Tabulated p-value 0.1930

Approximate p-value 0.1900

OLS Regression Slope 58.8435

OLS Regression Intercept 630.9647

Insufficient statistical evidence

of a significant trend at the

specified level of significance.
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n 22

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 35.3034

Standardized Value of S 0.0000

Test Value (S) 1

Tabulated p-value 0.5000

Approximate p-value 0.5000

OLS Regression Slope 25.4313

OLS Regression Intercept 1,254.4927

Insufficient statistical evidence

of a significant trend at the

specified level of significance.
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n 22

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 35.4354

Standardized Value of S -2.6527

Test Value (S) -95

Tabulated p-value 0.0030

Approximate p-value 0.0040

OLS Regression Slope -184.3404

OLS Regression Intercept 4,610.5057

Statistically significant evidence

of a decreasing trend at the

specified level of significance.

564

2564

4564

6564

8564

M
W
-1
0
_
M
a
n
g
a
n
e
s
e

0 3 6 9 12 15

Index - Years

Mann-Kendall Trend Test

smarcotte
Text Box
Coefficient of Variation (CV) = 0.561DECREASING



n 22

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 35.4354

Standardized Value of S 1.4110

Test Value (S) 51

Tabulated p-value 0.0800

Approximate p-value 0.0791

OLS Regression Slope -78.0975

OLS Regression Intercept 1,457.6495

Insufficient statistical evidence

of a significant trend at the

specified level of significance.
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n 22

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 35.4354

Standardized Value of S -3.1607

Test Value (S) -113

Tabulated p-value 0.0010

Approximate p-value 0.0008

OLS Regression Slope -262.7853

OLS Regression Intercept 5,881.5747

Statistically significant evidence

of a decreasing trend at the

specified level of significance.
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n 22

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 34.9714

Standardized Value of S -2.9739

Test Value (S) -105

Tabulated p-value 0.0010

Approximate p-value 0.0015

OLS Regression Slope -35.9039

OLS Regression Intercept 1,492.2133

Statistically significant evidence

of a decreasing trend at the

specified level of significance.
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n 15

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 20.2073

Standardized Value of S 2.7713

Test Value (S) 57

Tabulated p-value 0.0020

Approximate p-value 0.0028

OLS Regression Slope 161.8514

OLS Regression Intercept 471.3144

Statistically significant evidence

of an increasing trend at the

specified level of significance.
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n 20

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 30.7409

Standardized Value of S -2.0169

Test Value (S) -63

Tabulated p-value 0.0230

Approximate p-value 0.0219

OLS Regression Slope -5.9027

OLS Regression Intercept 340.4861

Statistically significant evidence

of a decreasing trend at the

specified level of significance.
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n 20

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 30.7896

Standardized Value of S 2.5008

Test Value (S) 78

Tabulated p-value 0.0060

Approximate p-value 0.0062

OLS Regression Slope 12.5742

OLS Regression Intercept 205.8018

Statistically significant evidence

of an increasing trend at the

specified level of significance.
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n 18

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 26.2932

Standardized Value of S -0.0380

Test Value (S) -2

Tabulated p-value 0.4700

Approximate p-value 0.4848

OLS Regression Slope -5.3225

OLS Regression Intercept 621.5584

Insufficient statistical evidence

of a significant trend at the

specified level of significance.
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n 19

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 28.4839

Standardized Value of S -1.5798

Test Value (S) -46

Tabulated p-value 0.0540

Approximate p-value 0.0571

OLS Regression Slope -25.9588

OLS Regression Intercept 985.7495

Insufficient statistical evidence

of a significant trend at the

specified level of significance.
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n 19

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 28.5132

Standardized Value of S -4.7697

Test Value (S) -137

Tabulated p-value 0.0000

Approximate p-value 0.0000

OLS Regression Slope -346.2639

OLS Regression Intercept 5,467.0247

Statistically significant evidence

of a decreasing trend at the

specified level of significance.
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n 20

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 30.6540

Standardized Value of S -1.3049

Test Value (S) -41

Tabulated p-value 0.1040

Approximate p-value 0.0960

OLS Regression Slope -14.2696

OLS Regression Intercept 1,067.1597

Insufficient statistical evidence

of a significant trend at the

specified level of significance.
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n 11

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 12.7671

Standardized Value of S 0.0000

Test Value (S) -1

Tabulated p-value 0.5000

Approximate p-value 0.5000

OLS Regression Slope -20.4313

OLS Regression Intercept 603.7177

Insufficient statistical evidence

of a significant trend at the

specified level of significance.
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n 4

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 2.7689

Standardized Value of S -0.7223

Test Value (S) -3

Tabulated p-value 0.3750

Approximate p-value 0.2351

OLS Regression Slope -0.7298

OLS Regression Intercept 5.9069

Insufficient statistical evidence

of a significant trend at the

specified level of significance.
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n 4

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 2.9439

Standardized Value of S -0.3397

Test Value (S) -2

Tabulated p-value 0.3750

Approximate p-value 0.3670

OLS Regression Slope -1.2944

OLS Regression Intercept 18.4440

Insufficient statistical evidence

of a significant trend at the

specified level of significance.
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n 4

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 2.2361

Standardized Value of S 0.8944

Test Value (S) 3

Tabulated p-value 0.3750

Approximate p-value 0.1855

OLS Regression Slope 0.0602

OLS Regression Intercept 0.9608

Insufficient statistical evidence

of a significant trend at the

specified level of significance.
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n 4

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 2.9439

Standardized Value of S 0.3397

Test Value (S) 2

Tabulated p-value 0.3750

Approximate p-value 0.3670

OLS Regression Slope 0.4865

OLS Regression Intercept 9.8430

Insufficient statistical evidence

of a significant trend at the

specified level of significance.
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n 4

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 2.9439

Standardized Value of S 1.0190

Test Value (S) 4

Tabulated p-value 0.1670

Approximate p-value 0.1541

OLS Regression Slope 1.1153

OLS Regression Intercept 12.5966

Insufficient statistical evidence

of a significant trend at the

specified level of significance.
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n 4

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 2.9439

Standardized Value of S

Test Value (S) 0

Tabulated p-value 0.6250

Approximate p-value

OLS Regression Slope -6.4382

OLS Regression Intercept 99.5447

Insufficient statistical evidence

of a significant trend at the

specified level of significance.
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n 4

Confidence Coefficient 0.9500

Level of Significance 0.0500

Standard Deviation of S 2.9439

Standardized Value of S

Test Value (S) 0

Tabulated p-value 0.6250

Approximate p-value

OLS Regression Slope -0.0789

OLS Regression Intercept 21.8670

Insufficient statistical evidence

of a significant trend at the

specified level of significance.
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