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603-623-3600 
FAX 603-624-9463 
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May 12, 2009 
File No. 04.0024843.01 
 
 
 
Mr. J.B. Mack 
Southwest Region Planning Commission 
20 Central Square, Second Floor 
Keene, New Hampshire  03431 
 
Re: Preliminary Environmental Assessment  
 New Hampshire Army National Guard Armory 
 25 Elm Street (Site) 

Peterborough, New Hampshire 
 
Dear Mr. Mack: 
 
GZA GeoEnvironmental, Inc. (GZA) is pleased to submit the attached Preliminary 
Environmental Assessment report to Southwest Region Planning Commission (SWRPC) for the 
above-referenced Site.  The objective of GZA’s investigation was to further evaluate the 
recognized environmental conditions previously identified in Louis Berger Group’s (LBG) 
Phase I Environmental Site Assessment (ESA) report dated January 2008.1  Our work included a 
building materials survey, subsurface explorations consisting of test pits and the advancement of 
test borings with groundwater monitoring wells installation, and soil and groundwater quality 
sampling.  This report summarizes the findings of GZA’s Preliminary Environmental Assessment 
and is subject to the Limitations outlined in Appendix A.   
 
We have appreciated the opportunity to work with you on this project.  Should you have any 
questions, please call the undersigned at (603) 623-3600. 
 
Very truly yours, 
 
GZA GEOENVIRONMENTAL, INC. 
 
 
 
Donald N. Kirkland, P.E. 
Project Manager 
 
 
 
Steven R. Lamb P.G., C.G.W.P Michael B. Asselin 
Principal Consultant/Reviewer 
 
DNK/SRL/MBA:kr 
P:\04Jobs\04.0024843.00\04.0024843.01\Report\SWRPCFinal  051209.DOC 

 
Attachment: Preliminary Environmental Assessment 

                                                      
1 Environmental Site Assessment by LBG titled “NH Army National Guard Armory Site, Parcel ID U023-

025-000, Peterborough, New Hampshire: Phase I Environmental Site Assessment,” dated January 2008.  
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1.0 INTRODUCTION 

This report presents the results of a Preliminary Environmental Assessment conducted by GZA 
GeoEnvironmental, Inc. (GZA) on behalf of the Southwest Region Planning Commission 
(SWRPC) at the property referred to as the New Hampshire Army National Guard Armory 
located at 25 Elm Street in Peterborough, New Hampshire (Site).  The current Work Scope was 
based on Louis Berger Group’s (LBG) findings included in their Phase I Environmental Site 
Assessment (ESA) report dated January 2008 and subsequent discussions with SWRPC and the 
New Hampshire Department of Environmental Services (NHDES).  Investigations at the Site 
have been conducted as part of a Brownfields grant awarded to SWRPC by U.S. Environmental 
Protection Agency (EPA) in 2007 for inventory of known and suspected Brownfield sites in the 
SWRPC’s 35 municipalities.  The objective of GZA’s Work Scope was to further evaluate the 
recognized environmental conditions previously identified in LBG’s January 2009 ESA of the 
Site. 
 
Authorization to proceed on this project was granted by SWRPC in accordance with our proposed 
Work Scope and Budget Estimate dated October 21, 2008.  Work associated with this 
investigation was performed in general accordance with our June 16, 2008 Agreement For 
Consulting Services with SWRPC.   
 
This report presents GZA's and LBG’s field observations, results, and opinions.  Our report is 
subject to modification if GZA or any other party obtains subsequent information.  The following 
is subject to the Limitations presented in Appendix A. 
 
 

2.0 BACKGROUND SITE INFORMATION 

2.1     SITE DESCRIPTION 

LBG’s ESA describes the property as “consisting of a cleared area of approximately 3.2 acres in 
size.  The Subject Property is currently owned by the New Hampshire Army National Guard 
(NHANG) and contains a brick-masonry armory building, a brick masonry motor vehicle storage 
building, a small Butler steel building, as well as, two storage containers.  The Subject Property 
also contains an area contained within a chain-link fence used for the purposes of storing 
NHANG vehicles and equipment.”   
 
“The Subject Property is identified on Parcel ID U023-025-000 located to the west of Elm Street 
in the Town of Peterborough, Hillsborough County, New Hampshire.  The address of the Subject 
Property is given as 25 Elm Street.  The Subject Property is located in the front of the Town of 
Peterborough's Highway Garage and to the north of the former Peterborough Ford Mercury (on 
Route 101).  The Subject Property is approximately 1/4 mile south of the Nubanusit River.” 
 
Ground cover at the Subject Property consists predominantly of grass, with pavement and gravel 
driveways around the two buildings.  There are no roads currently on the Subject Property. 
Vehicular access to the Site is via Elm Street at the east side of the property and the property has 
a number of driveways and parking areas within it.  The main drive servicing the Armory Site 
also serves as the access to the Highway Garage parcel to the west.   
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2.2     BRIEF SITE HISTORY 

LBG’s ESA further describes the property as follows: “The only structures located on the 
premises are the two brick-mortared buildings, one small, as well as, two storage containers.  
The main armory building appears to be in relatively good repair, having been built in 1955.  The 
motor vehicle storage building, constructed in 1949, was the original armory facility.”   
 
LBG identified the following recognized environmental conditions (RECs) (italicized for 
convenience to the reader) associated with the Subject Property:  
 
1. “Former underground storage tanks ("UST') which undertook subsequent remediation 

activities.”    

2. “The site is a small quantity Hazardous Waste Generator ("HWG") with hazardous 
materials stored on site.”   

3. “The currently utilized underground storage tank.”   

4. “A number of side-gradient properties and one upgradient property have had 
documented releases of oil or hazardous materials that have the potential to migrate via 
groundwater or the adjacent Nubanusit River wetland complex toward the Subject 
Property.  These include the upgradient parcels at 36 Elm Street and the side-gradient 
parcels at 145 Dublin Road.  The REC's noted with these parcels range from registered 
Hazardous Waste Generator potential and UST registrations to full site remediation 
activities in the past and on-going.”   

5.  “The Subject Property contains a number of small debris piles including one containing 
metal shelving and another with some mortar rubble and cinder block and woody debris 
remnants.  Portions of the site are utilized for the storage and maintenance of military 
vehicles.”   

 
 

3.0 SUMMARY OF WORK PERFORMED 

3.1     BUILDING MATERIALS SURVEY 

On November 14, 2008, GZA accompanied a representative of the NHANG to conduct a limited 
inventory of universal waste within both the Armory Building and Motor Vehicle Storage 
Building.  GZA’s inventory can be found in the attached Table 1.  GZA’s inventory did not 
include an assessment of asbestos-containing building materials (ACBM) as this was recently 
completed by RPF Associates, Inc. (RPF) of Northwood New Hampshire in December 2007. 
Please refer to RPF’s February 11, 2008 document (Appendix C) for an assessment of ACBM.2  
GZA was not provided documentation of asbestos abatement.  Our work scope also did not 
include the collection of samples to be analyzed for lead paint.  GZA was not granted access to 
the roof of either building or any part of the Butler Shed located to the west of the Armory 
Building.  A phone conversation with Eileen Chabot of the NHANG indicated that the contents of 
the Butler Shed had been removed.   
 
GZA performed a visual assessment of a representative number of light fixtures within the Site 
buildings for the presence of polychlorinated biphenyl- (PCB-) and di (2-ethyhexyl) phthalate 
(DEHP-)-containing ballasts.  Nearly all ballasts manufactured prior to 1979 contain PCBs.  All 

                                                      
2 Letter by RPF titled “Peterborough Readiness Center and Motor Vehicle Storage Building, Survey Findings” dated 

February 11, 2008. 
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ballasts manufactured after July 1, 1978 which do not contain PCBs are required to be clearly 
marked "No PCBs."  Ballasts not possessing a "No PCBs" label are generally assumed to contain 
PCBs in concentrations greater than 50 parts per million (ppm).   
 
State solid waste regulations prohibit the disposal of PCB-containing ballasts in landfills.  These 
ballasts must be disposed of at an incineration/recycling facility.  Approximately 25 percent of 
ballasts manufactured after 1979 contain di (2-ethyhexyl) phthalate (DEHP), a regulated 
substance under the USEPA Superfund regulations.  DEHP-contaminated ballasts must be 
disposed of in the same manner as PCB-contaminated ballasts. 
 
Fluorescent light tubes were observed within the interior of the Site buildings.  State regulations 
prohibit the disposal of mercury-containing devices in landfills due to their mercury content.  The 
preferred option is for the removal and recycling of the bulbs at an approved recycling facility. 
 
Other hazardous materials observed during the survey include high-intensity discharge lighting 
(mercury, PCB/DEHP), mercury thermostats, equipment oils, and emergency exit sign/light 
batteries (lead-acid batteries).   
 
3.2     TEST PIT PROGRAM WITH ADDITIONAL SURFICIAL SOIL SAMPLING 

On December 29,2008, LBG excavated 12 test pits designated TP-1-SB through TP-12-SB to 
collect subsurface soil samples and collected four surficial soil samples designated TP-13-SS to 
TP-16-SS.  LBG’s excavation program was consistent with that which was outlined in GZA’s 
December 2008 Quality Assurance Project Plan (QAPP).3  Excavation was conducted by the 
Town of Peterborough using a JCB 217S Series S backhoe.  Shallow soil samples were also 
collected by hand from selected locations using a hand auger.  The hand auger was 
decontaminated between surficial sampling locations.  Locations of test pit excavations and the 
shallow soil samples are shown on Figure 2. 

 
Test pit excavation locations were selected based on our understanding of site use to evaluate the 
following:  

TP-1-SB – TP-3-SB To address potential contamination from the Former Motor 
Vehicle Storage Building UST 

TP-4 –SB–TP-6-SB To address potential contamination associated with subsurface 
disposal systems connected to floor drains 

TP-7-SB – TP-8-SB To address potential contamination from current UST 

TP-9-SB – TP-10-SB To identify migration from upgradient off-site contamination 
(36 Elm Street and 145 Dublin Road) 

TP-11-SB – TP-12-SB 
(Surface and Subsurface Sample locations)/2 

To identify contamination associated with overseas shipping 
containers.   

TP-13-SS – TP-16-SS Conducted in areas of observed surface staining and adjacent 
to small debris piles 

 
Test pits were generally excavated through natural soils until groundwater was encountered.  Soil 
samples were collected within 4 feet below ground surface (bgs) by entering the test pit 
excavations and using disposable sampling equipment.  Samples were collected from test pits at 
depths below 4 feet below ground surface utilizing the excavator bucket and subsequently 
collecting samples using disposable sampling equipment.  Soil samples were field screened for 
total volatile organic compounds (VOCs) using a photoionization detector (PID), and visually 

                                                      
3 Plan by GZA titled “Quality Assurance Project Plan, New Hampshire ARMY, National Guard Armory, NHDES No. 

199001027, EPA ID NHD986486082, Peterborough, New Hampshire,” dated December 2008. 
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examined for evidence of soil contamination.  Based on the results of field screening and our 
observations, soil samples were submitted Resource Laboratory, LLC of Portsmouth, New 
Hampshire as follows: 
 
Five soil samples from the following test pit locations (TP-1-SB, TP-4A-SB, TP-7-SB, 
TP-11-SB, and TP-16-SS) were submitted for analysis of the following: 

• Total petroleum hydrocarbons (TPH) within the diesel range by EPA Method 8015 DRO; 

• Resource Conservation and Recovery Act Metals (RCRA-8) (arsenic, barium, cadmium, 
chromium, lead, mercury, selenium, and silver); 

• VOCs by EPA Method 8260 (NH Full List) 

• polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270. 
 
Selection of soil samples for analytical laboratory analyses considered the results of field 
screening, as well as sample collection location and depth relative to our understanding of site 
use.  Analytical laboratory analyses included analysis of duplicate samples (TP-11-SB) for quality 
assurance/quality control (QA/QC) purposes in accordance with the above-referenced QAPP.  Soil 
samples were collected in accordance with applicable NHDES and EPA protocols and were 
containerized, transported, and analyzed in consideration of applicable NHDES and EPA 
protocols. 
 
Louis Berger’s test pit logs summarizing materials encountered and the results of field screening 
are included in Appendix B.  The results of analytical laboratory analyses of soil samples are 
summarized in Table 2 and on Figure 2.  Resource Laboratory, LLC’s analytical laboratory 
reports are included in Appendix D.  The following summarize the results of the subsurface 
explorations and laboratory analyses: 
 
• LBG describes the general stratigraphy encountered within the test pit excavations as 

gravel with varying amounts of sand extending to a depth up to eight feet bgs.  Below the 
sand unit, LBG describes the soil as clay, with varying amounts of sand.  Fill was 
observed at TP-8-SB likely from a previous UST closure.  Bedrock was not encountered 
at any test pit location. 

• Groundwater was encountered in all test pit locations at depths of between 2.5 feet to 
6.5 feet below ground surface. 

• The results of PID field screening of soil samples collected from the test pit excavations 
did not detect VOCs with the sole exception of TP-16-SS which had a PID reading of 
55 parts per million.  . 

• A “septic” odor was observed within TP-1-SB and TP-7-SB.   

• Surficial petroleum staining was observed on soil within test pit excavation TP-16-SS. 
Observations by LBG indicate the spill to be recent and likely attributable to one of the 
utility trucks parked at the Site during the December 2008 ice storm restoration effort. 
LBG estimated the spill as likely hydraulic oil with an overall area of one square foot.   

• A former leach field was encountered within TP-4-SB, TP-4A-SB, and TP-6-SB.  The 
logs indicate that leach field pipes were pulled apart.  GZA notes that the Armory 
Building and Motor Vehicle Storage Building are connected to municipal sewer.   
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3.3     TEST BORINGS WITH MONITORING WELL INSTALLATIONS 

3.3.1     Test Boring/Well Construction and Soil Sampling Methodology 

GZA observed the advancement of four test borings and installation of groundwater 
monitoring wells within the completed boreholes between January 19 and 23, 2009 by New 
Hampshire Boring, Inc. of Londonderry, New Hampshire.  The borings and groundwater 
monitoring wells were used to collect groundwater samples and to evaluate the direction of 
groundwater flow at the Site.  Well designations included: MW-1, MW-2, MW-3, and MW-4 as 
shown on Figure 2.  The following includes the rationale for each of the well locations: 
 

MW-1 Downgradient of former leach field and 1,000-gallon 
UST 

MW-2 Downgradient of current 3,000 gallon UST 

MW-3 Downgradient of former overseas shipping containers 

MW-4 Upgradient location to address possible contamination 
related to off-site spill 

 
Test borings were completed using standard hollow stem auger techniques with a truck mounted 
drill rig and direct push drilling techniques with a GeoProbeTM mounted rig.  Refer to Appendix B 
for GZA’s boring logs.  Soil samples were collected at 5-foot intervals and screened in the field 
for total VOCs using a PID4 to a maximum depth of 10 feet bgs.  Refusal was not encountered at 
any of the test boring locations.5  Soil samples collected during the drilling program were not 
submitted to an analytical laboratory consistent with the approved QAPP.   
 
The test borings were completed with 2-inch monitoring wells with a protective roadbox and well 
screens in overburden wells that spanned the water table observed at the time of drilling.  Depth 
to groundwater was initially measured to range between 3.2 feet bgs (MW-1) and 5.2 feet bgs 
(MW-2).  Drill cuttings were backfilled into the borehole as feasible.  After the new monitoring 
wells were completed, the wells were developed using a peristaltic pump in accordance with 
GZA Standard Operating Procedure (SOP) B-6.  Purge water was discharged to the 
ground surface. 
 
A relative elevation survey of the newly installed monitoring wells was performed by LBG on 
January 29, 2009 using a previously established benchmark located within the access roadway for 
the Town of Peterborough Department of Public Works (DPW) garage.  Elevations are referenced 
to the top of the polyvinyl chloride (PVC).  The locations of explorations were additionally 
survey by LBG. 
 

3.3.2     Summary of Test Boring Observations 

GZA observed a 4.5 to >11 foot-thick sand stratum immediately below ground surface.  Refer to 
Appendix B for test boring logs.  The sand stratum was observed to consist of loose to medium 
dense, light brown, fine sand with variable amounts of silt.6  GZA also observed a gray 

                                                      
4 Thermo Environmental Instruments, Organic Vapor Meter, equipped with a 10.6 electron volt lamp and 

calibrated to an isobutylene in air standard.   
5 GZA encountered the feed line associated with the current 3,000-gallon UST at the original MW-2 soil 

boring location.  GZA moved locations and completed the MW-2 installation without refusal.   
6 Based on a modified Burmister soil classification system. 
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silt layer 4.5 feet bgs at MW-2.5  The silt layer is likely a former wetland bed that had been filled 
during construction of the Armory.  GZA identified a fill layer at MW-2 that was described as 
fine sand with little silt.5   
 
Elevated PID measurements were not observed during the drilling program.     

   
3.4     GROUNDWATER LEVEL MEASUREMENTS 

GZA obtained an initial round of water level measurements from each of the newly installed 
groundwater monitoring wells following installation.  LBG obtained a second round after aquifer 
stabilization had occurred to assess on-site groundwater flow directions.  Groundwater elevations 
were measured as depth-to-water using an electronic water level indicator probe.  Groundwater 
elevations were estimated by subtracting the depth-to-groundwater from the surveyed elevation of 
the top of the PVC casing. 
 
The stabilized depth to groundwater was measured on January 29, 2009 and ranged between 
3.4 feet bgs (MW-1) to 5.6 feet bgs (MW-2).  Refer to Table 3 for tabularized groundwater 
elevation data, and Figure 2 for overburden groundwater elevation contours inferred from the 
January 29, 2009 water level measurements.  Based on these data, the predominant groundwater 
flow direction is to the northwest toward the wetland area west of the Armory building.    
 
3.5     GROUNDWATER SAMPLING 

LBG collected groundwater samples from the four new monitoring wells (MW-1 through MW-4) 
on January 29, 2009.  GZA contacted SWRPC for approval to sample each monitoring well prior 
to the standard two-week stabilization time.  GZA expedited groundwater sampling so that results 
would be available for the Town of Peterborough’s Land Use Committee meeting on 
February 16, 2009.  Refer to Figure 2 for well locations.  Monitoring wells were purged and 
sampled using dedicated hand bailers in accordance GZA SOP B-7.  A minimum of three well 
volumes was purged from each monitoring well prior to sampling.  Purge water was discharged to 
the ground surface.   
 
Groundwater samples from each monitoring well were submitted to Resource Analytical 
laboratory, LLC for analysis of the following: 

• RCRA-8 metals;  

• VOCs by EPA Method 8260; and  

• PAHs by EPA Method 8270. 
 
Refer to Table 4 for a complete summary of the groundwater samples collected and the analyses 
performed. 
 
3.6     ANALYTICAL RESULTS 

3.6.1     Soil Analytical Results 

 The laboratory analytical reports for soil samples are provided in Appendix D.  Refer to 
Table 2 for a summary of soil analytical results.  Soil data were compared to both the newly 
adopted Soil Remediation Standards included in Env-Or 600 Contaminated Sites Management.   
The following summarizes the soil analytical results: 
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• VOCs, PAHs, and TPH were not detected at TP-1-SB, TP-4A-SB, TP-7-SB, TP-11-SB, 
and the TP-11-SB duplicate sample; 

• TPH and selected VOCs and PAHs were detected above laboratory reporting limits at 
TP-16-SS.  This surficial sampling location corresponded to the hydraulic oil spill 
identified during the test pitting program.   

• Benzene (0.9 milligrams per liter [mg/L]), naphthalene (6.8 mg/L [VOC analysis] and 
8.5 mg/L [PAH analysis], and TPH (39,000 mg/L) all exceeded their respective New 
Hampshire Soil Remediation Standards outlined in Env-Or 600.   

• Arsenic, barium, cadmium, chromium, lead, mercury, and silver were detected at one or 
more sampling locations in excess of laboratory reporting limits.   

• Arsenic (13 mg/L; 26 mg/L [Duplicate sample]) exceeded New Hampshire Soil 
Remediation Standards at TP-11-SB. 

3.6.2     Groundwater Analytical Results 

 The laboratory analytical report for groundwater samples is provided in Appendix D. 
Refer to Table 4 for a summary of the analytical results.  Laboratory analytical data for the 
groundwater samples was compared to NHDES’ Ambient Groundwater Quality Standards 
(AGQS) included in Env-Or 600 Contaminated Sites Management, dated July 23, 2008. 
 
The following summarizes the groundwater analytical results: 
 
• VOCs, PAHs and RCRA-8 metals were not detected within the groundwater samples 

collected from monitoring locations MW-1, MW-2, and MW-3.  Additionally, VOCs and 
RCRA-8 metals were not detected at MW-4 in groundwater.   

• Selected PAHs were detected within groundwater collected from MW-4 in excess of 
laboratory reporting limits.  Benzo (a) anthracene (0.8 micrograms per liter [µg/L]), 
Benzo (b) fluoranthene (0.8 µg/L), Benzo (k) fluoranthene (0.7 µg/L), and Benzo (a) 
Pyrene (0.9 µg/L) were detected in excess of AGQS.  The observed concentrations could 
potentially be a result of suspended soil particles in the groundwater sample.  The sample 
was not field filtered per instructions from EPA.  GZA notes that the turbidity of the 
sample collected from was >1,000 NTU.  MW-4 is an upgradient location that previously 
was used as a storage area for utility poles.  GZA notes that the utility poles may be 
source of the PAHs observed in shallow groundwater.   

• Field screening of purge water indicated the following: 
 

 pH Specific 
Conductance Turbidity 

Well Name Standard units Microsiemens per 
Centimeter 

Nephelometric 
Turbidity Units 

MW-1 7.1 100 > 1,000 
MW-2 7.0 430 770 
MW-3 6.2 160 660 
MW-4 7.0 290 > 1,000 
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3.7     DATA VALIDATION OF ANALYTICAL RESULTS 

The Southwest Region Planning Commission determined that data validation was not necessary 
for this work scope as it would have been completed after the deadline imposed by the Town of 
Peterborough.  Further, it is not foreseen by SWRPC that the quality of the data would be 
challenged.  SWRPC consulted with EPA and NHDES prior to making a determination that data 
validation was not necessary.   
 
 

4.0 FINDINGS AND CONCLUSIONS 

The findings and conclusions provided below are based on the work conducted as part of this 
Preliminary Environmental Assessment designed to further evaluate the recognized environmental 
conditions previously identified in LBG’s January 2008 ESA of the Site: 

 
• GZA conducted a limited inventory of universal waste within both the Armory and Motor 

Vehicle Storage Building.  GZA did not collect environmental samples as part of this 
inventory and, therefore, can not confirm the presence of asbestos or lead paint.  GZA did 
identify light ballasts that possibly contain PCBs.  Fluorescent light tubes were observed 
within the interior of the Site buildings.  State regulations prohibit the disposal of 
mercury-containing devices in landfills due to their mercury content.  The preferred 
option is for the removal and recycling of the bulbs at an approved recycling facility. 
Other hazardous materials observed during the survey include high-intensity discharge 
lighting (mercury, PCB/DEHP), mercury thermostats, equipment oils, and emergency exit 
sign/light batteries (lead-acid batteries).   

• LBG describes the general stratigraphy encountered within the test pit excavations as 
sand or sandy gravel from 1 foot to 4 feet of natural material or fill, dependent on 
proximity to wetland areas.  Fill overlying potentially naturally occurring soils is 
described by LBG as “coarse sand.”  Naturally occurring soil adjacent to the wetland 
areas and beneath the fill as described as “sandy clay.”  Bedrock was not encountered at 
any test pit location. 

• Groundwater was detected in overburden soils at a depth ranging between 4 and 5.6 feet 
bgs.  Based on the January 29, 2009 groundwater elevation measurements collected by 
LBG, groundwater is estimated to flow towards the northwest, toward the wetland area.   

• Soil quality at TP-16-SS indicated Benzene (0.9 milligrams per liter [mg/L]), naphthalene 
(6.8 mg/L [VOC analysis] and 8.5 mg/L [PAH analysis], and TPH (39,000 mg/L) all 
exceeded their respective New Hampshire Soil Remediation Standards outlined in 
Env-Or 600.  Elevated levels of VOCs and TPH are likely attributable to the hydraulic oil 
spill observed at this sampling location. 

• Arsenic (13 mg/L) exceeded New Hampshire Soil Remediation Standards at TP-11-SB.  
It is GZA’s opinion that this concentration is likely a background condition consistent 
with concentrations we have observed throughout New Hampshire.   

• Benzo (a) anthracene (0.8 micrograms per liter [µg/L]), Benzo (b) fluoranthene 
(0.8 µg/L), Benzo (k) fluoranthene (0.7 µg/L), and Benzo (a) Pyrene (0.9 µg/L) were 
detected in excess of AGQS at MW-4.  The observed concentrations could potentially be 
a result of suspended soil particles in the groundwater sample.  The sample was not field 
filtered per instructions from EPA.  GZA notes that the turbidity of the sample 
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collected from was >1,000 NTU.  MW-4 is an upgradient location that previously was 
used as a storage area for utility poles.  GZA notes that the utility poles may be source of 
the PAHs observed in shallow groundwater.   
 
 

5.0 RECOMMENDATIONS 

GZA understands that Site ownership may be transferred from the New Hampshire Army 
National Guard to the Town of Peterborough.  Based on the findings and conclusions presented 
above, it is GZA’s opinion that the following additional work be performed: 
 
• A second round of groundwater quality samples should be collected to confirm current 

concentrations.  PAH samples should be field filtered prior to sample collection to reduce 
turbidity.  Low-level PAH contamination at MW-4 may be attributable to the presence of 
suspended soil particles within the sample matrix. 

• Removal of impacted soil in the immediate vicinity of the hydraulic oil spill at TP-16-SB. 

• Completion of a limited Remedial Action Plan for contaminated soil/groundwater in the 
general vicinity of MW-4.  GZA understands that the Town will be able to apply for 
Brownfield’s remediation money after the property has been transferred to the Town of 
Peterborough.  The RAP will likely include recommendations for limited soil removal 
associated with the hydraulic oil release, and groundwater monitoring consistent with a 
GMP. 

• Collection of surficial soil samples in the general vicinity of MW-4. 

• A building materials survey that includes the collection of samples for lead paint and PCBs 
should be conducted. 
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Table 1
Building Materials Survey

Former New Hampshire National Guard Armory Site
Peterborough, New Hampshire

Building Building Material Number in Building Notes

Motors: Compactors 1 Roof/Ceiling Motors for HVAC system
Motors: Gear Oil 1 Roof/Ceiling Motors for HVAC system
Switch Gear 1 Located in Drill Hall
Transformers 1 3 pole-mounted across street feeding Armory and Motor Vehicle Storage Building
HVAC Units 2 Roof/Ceiling located in Drill Hall
Heaters 1 Oil-fired and wall-mounted
Window AC Units 3 CFCs
Fire Suppression: Fire Extinguishers 13 Removed and stored in Drill Hall
Fire Suppression: Hydraulics N/A
Detectors 2
Mercury Thermostats 3
Hydraulic Door Closers 14
Strobes N/A
Emergency Lights 7
Compressors 2
Fluorescent Ballasts 41
Fluorescent Tubes (4 feet) 83
HID Lights: Interior 23
HID Lights: Exterior 10
Ice Makers N/A
Batteries 12
Fire Panel N/A
Kitchen Wall Venting Fan 1

Burner 1 Oil-fired with adjacent 275-gallon AST, approximately 1/4 oil left
20 Gallon Drum 1 Approximately 2 gallons of used oil
Georgia Pacific Plastic Roof Cement 1 5-gallon can, full
Exterior Paint Can 1 12-ounce can
HID Lights 13
Fluorescent Light Bulbs (8 feet) 5
Fluorescent Light Bulbs (4 feet) 2
Ballasts 6
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Notes:
1.   GZA was not granted access to either building's roof as part of this survey.
2.   Lead-based paint on each building is probable.  As part of this workscope, GZA did not collect samples for laboratory analyses.  
3.   For a complete assessment of asbestos containing materials and subsequent abatement activities, please refer to RPF Associates, Inc.'s February 11, 2008 letter titled "Peterborough
      Readiness Center and Motor Vehicle Storage Building," and RPF Associates, Inc.'s August 8, 2008 letter titled "Ambient Area Air Sampling," respectively.  
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Table 2
Soil Quality Summary

New Hampshire Army National Guard Armory
Peterborough, New Hampshire

Benzene 0.3 <0.1 <0.1 <0.1 <0.1 <0.1 0.9
Toluene 100 <0.1 <0.1 <0.1 <0.1 <0.1 13

Ethylbenzene 140 <0.1 <0.1 <0.1 <0.1 <0.1 11
mp-Xylene <0.1 <0.1 <0.1 <0.1 <0.1 34

o-Xylene <0.1 <0.1 <0.1 <0.1 <0.1 16
Isopropylbenzene 330 <0.1 <0.1 <0.1 <0.1 <0.1 4.2
n-Propylbenzene 85 <0.1 <0.1 <0.1 <0.1 <0.1 11

1,3,5-Trimethylbenzene 96 <0.1 <0.1 <0.1 <0.1 <0.1 17
1,2,4-Trimethylbenzene 130 <0.1 <0.1 <0.1 <0.1 <0.1 60

sec-Butylbenzene 130 <0.1 <0.1 <0.1 <0.1 <0.1 7.2
p-Isopropyltoluene 3,400 <0.1 <0.1 <0.1 <0.1 <0.1 4.1

Naphthalene 5 <0.1 <0.1 <0.1 <0.1 <0.1 6.8

Naphthalene 5 <0.6 <0.5 <0.6 <0.7 <0.7 8.5M
2-Methylnaphthalene 96 <0.6 <0.5 <0.6 <0.7 <0.7 32

Dibenzofuran Not Established <0.6 <0.5 <0.6 <0.7 <0.7 2.4M
Fluorene 77 <0.6 <0.5 <0.6 <0.7 <0.7 5.5M

Phenanthrene 960 <0.6 <0.5 <0.6 <0.7 <0.7 4.9M
Anthracene 1,000 <0.6 <0.5 <0.6 <0.7 <0.7 0.8M

Fluoranthene 960 <0.6 <0.5 <0.6 <0.7 <0.7 1.1M
Pyrene 720 <0.6 <0.5 <0.6 <0.7 <0.7 3.9M

10,000 <230 <210 <240 <290 <290 39,000

Arsenic 11 3.5 3.5 2.4 13 26 5.4
Barium 1,000 34 42 54 32 34 46

Cadmium 33 <0.2 0.2 <0.2 <0.2 <0.2 <0.2
Chromium 1,000 10 5 14 11 12 17

Lead 400 4.5 2.4 4.1 14 16 18
Mercury 6 <0.01 <0.01 <0.02 0.04 0.04 <0.02M

Selenium 180 <2 <2 <2 <2 <2 <2
Silver 89 <0.3 <0.3 0.3 <0.3 <0.3 0.4

NOTES:
1.   Soil samples were collected by GZA GeoEnvironmental, Inc and submitted to Resource Laboratory, LLC of Portsmouth, New Hampshire for analysis including volatile organic compounds (VOCs) 
      by Environmental Protection Agency (EPA) Method 8260, Semivolatile Organic Compounds (SVOCs) by EPA Method 8270C, total petroleum hydrocarbons (TPH) by EPA Method 8015B 
      (diesel range organics [DRO]), &  the eight Resource Conservation and Recovery Act (RCRA) metals by EPA Method 6010.  Results are in milligrams per kilogram (mg/kg).
2.   Bold indicates the compound was detected above the detection limit.  Shaded values indicates exceedances of Soil Remediation Standards included in Env-Or 600.  
3.   "<" indicates that the parameter was not detected above the reporting limit.  
4.   "M" indicates the concentration reported by the laboratory should be qualified due to surrogate recovery exceeding acceptance criteria.

500

TP-4A-SB (2-3)

Eight RCRA Metals EPA Method 6010 (mg/kg)

TPH/DRO by EPA Method 8015 (mg/kg)

SVOCs by EPA Method 8270C (mg/kg)

VOCs by EPA Method 8260B (mg/kg)

Stockpile Sample ID and Date of Sample Collection NH Soil 
Remediation TP-1-SB (2.5-4.5) TP-16-SS (0-0.5)TP-7-SB (4.5-6.5) TP-11-SB (3-4) TP-11-SB (3-4) 

Duplicate
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Table 3
Groundwater Elevation Summary

New Hampshire Army National Guard Armory
Peterborough, New Hampshire

GROUNDWATER (Depth/Elevation [feet])
Monitoring Location

MW-1 MW-2 MW-3 MW-4
Reference Elevation (feet)

Date 793.22 793.98 793.58 795.84
Depth to Water Elevation Depth to Water Elevation Depth to Water Elevation Depth to Water Elevation

1/29/2009 3.4 789.8 5.6 788.4 4.48 789.1 4.62 791.2

NOTES:

1.  Depth-to-groundwater measurements made by Louis Berger Group (LBG) on the dates indicated.
2.  The reference elevation for each well is the top of the polyvinyl chloride riser pipe.
3.  Elevations are reported in feet and are based on an elevation survey conducted by LBG on January 19, 2009.
     The elevation for each well was measured using optical survey techniques and was referenced a previous survey 
     conducted  by LBG.
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Table 4
Groundwater Quality Summary

New Hampshire Army National Guard Armory
Peterborough, New Hampshire

MW-1 MW-2 MW-3 MW-3 DUP MW-4

VOCs by EPA Method 8260B (μg/L)
Not Detected ND ND ND ND ND

PAHs by EPA Method 8270C (μg/L)
Phenanthrene 210 <0.5 <0.5 <0.5 <0.5 1.0
Fluoranthene 280 <0.5 <0.5 <0.5 <0.5 1.6

Pyrene 210 <0.5 <0.5 <0.5 <0.5 1.9
Benzo(a)anthracene 0.1 <0.5 <0.5 <0.5 <0.5 0.8

Chrysene 5.0 <0.5 <0.5 <0.5 <0.5 1.0
Benzo(b)fluoranthene 0.1 <0.5 <0.5 <0.5 <0.5 0.8
Benzo(k)fluoranthene 0.5 <0.5 <0.5 <0.5 <0.5 0.7

Benzo(a)pyrene 0.2 <0.2 <0.2 <0.2 <0.2 0.9
RCRA 8 Metals by EPA Method 6020/200.8 (mg/L)

Not Detected ND ND ND ND ND

NOTES:
1.   Groundwater samples were collected by Louis Berger Group and submitted to Resource Laboratory, LLC of Portsmouth, New Hampshire for analysis 
      including volatile organic compounds (VOCs) by Environmental Protection Agency (EPA) Method 8260B, Polynuclear Aromatic Hydrocarbons (PAHs) 
      by EPA Method 8270C, and the eight Resource Conservation and Recovery Act (RCRA) metals by EPA Method 6010.    
2.   Bold indicates the compound was detected above the detection limit.  Shaded values indicates exceedances of the Ambient Groundwater Quality Standards
      (AGQS) included in Env-Or 600.  
3.   "<" indicates that the parameter was not detected above the reporting limit.  "ND" indicates parameters within the method were not detected above
      laboratory reporting limits. 

NH AGQS Env-
Or 600 Table 

600-1 
Compound
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Arsenic 13
TP-11 Benzene 0.9

Naphthalene 6.8
TPH 34,000

TP-16

Benzene 0.9
Naphthalene 6.8

TPH 34,000

TP-16

Benzo (a) anthracene 0.8
Benzo (b) fluoranthene 0.8
Benzo (k) fluoranthene 0.7

Benzo (a) pyrene 0.9

MW-4

Benzo (a) anthracene 0.8
Benzo (b) fluoranthene 0.8
Benzo (k) fluoranthene 0.7

Benzo (a) pyrene 0.9

MW-4



 

 

APPENDIX A 
 

LIMITATIONS



GEOHYDROLOGICAL LIMITATIONS 
 
 
 

04.0024843.01 APPENDIX A GZA GeoEnvironmental, Inc. 

1. The conclusions and recommendations submitted in this report are based in part upon the data 
obtained from a limited number of soil samples from widely spaced subsurface explorations.  The 
nature and extent of variations between these explorations may not become evident until further 
investigation.  If variations or other latent conditions then appear evident, it will be necessary to 
reevaluate the recommendations of this report. 

 
2. The generalized soil profile described in the text is intended to convey trends in subsurface 

conditions.  The boundaries between strata are approximate and idealized and have been 
developed by interpretations of widely spaced explorations and samples; actual soil transitions are 
probably more gradual.  For specific information, refer to the boring logs. 

 
3. Water level readings have been made in observation wells at times and under conditions stated on 

the exploration logs.  These data have been reviewed and interpretations have been made in the 
text of this report.  However, it must be noted that fluctuations in the level of the groundwater 
may occur due to variations in rainfall and other factors different from those prevailing at the time 
measurements were made. 

 
4. Chemical analyses have been conducted by an outside laboratory.  GZA GeoEnvironmental, Inc. 

(GZA) has relied upon the data provided. 
 
5. The conclusions and recommendations contained in this report are based in part upon various 

types of chemical data and are contingent upon their validity.  These data have been reviewed and 
interpretations made in the report.  Moreover, it should be noted that variations in the types and 
concentrations of contaminants and variations in their flow paths may occur due to seasonal water 
table fluctuations, past disposal practices, the passage of time, and other factors.  Should 
additional chemical data become available in the future, these data should be reviewed by GZA, 
and the conclusions and recommendations presented therein modified accordingly. 

 
6. Chemical analyses have been performed for specific parameters during the course of this study, 

as detailed in the text.  It must be noted that additional constituents not searched for during the 
current study may be present in soil and groundwater at the Site. 

 
7. It is recommended that this firm be retained to provide further engineering services during design, 

implementation, and/or construction of any remedial measures, if necessary.  This is to observe 
compliance with the concepts and recommendations contained herein and to allow design 
changes in the event that subsurface conditions differ from those anticipated. 
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APPENDIX B 
 

TEST PIT, TEST BORING AND WELL CONSTRUCTION LOGS 



Test Pit No:  1

Project: NH Army National Guard Armory Project Number:   24843.01C

Location: Peterborough, NH Location:  See Site Plan

Client: Southwest Regional Planning Commission Approx. Ground Elev.:   793

Contractor: Town of Peterborough, NH - Gordon Young (operator) Date:    December 29, 2008

Equipment: JCB 217S Series S Backhoe Inspector:   Robert J. Saunders, PE

Depth (ft)
Sample 

Depth Range
Sample ID PID (ppmV) Comments

0.0

0.5 ND 0.2 Gravel, F-C Sand, some organic matter

1.0

1.5

2.0

2.5 ND M, C Sand some cobble ▼Grndwtr at 2.5' bgs, excavation filling with water

3.0

3.5

4.0

4.5 1-SB(2.5-4.5) 7 Clay, some F Sand With septic odor, Bot. of Excav ~4.5' bgs

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0

9.5

10.0

10.5

11.0

11.5

12.0

Summary

Date Time Depth (feet) Depth (ft)

Jar Samples

Bag Samples

Water Level (ft)

Visual Description                                                                

(color, soil type, moisture, etc. )

The Louis Berger Group, Inc.
TEST PIT LOG

Water Level Approx. PIT Dimensions at Surface

8" to 18"

> 18"

Length:    8'           Width:      3.5'

Boulders



Test Pit No:  2

Project: NH Army National Guard Armory Project Number:   24843.01C

Location: Peterborough, NH Location:  See Site Plan

Client: Southwest Regional Planning Commission Approx. Ground Elev.:   793

Contractor: Town of Peterborough, NH - Gordon Young (operator) Date:    December 29, 2008

Equipment: JCB 217S Series S Backhoe Inspector:   Robert J. Saunders, PE

Depth (ft)
Sample 

Depth Range
Sample ID PID (ppmV) Comments

0.0

0.5 ND 0.4 Gravel, some F-C Sand and OM

1.0

1.5

2.0 ND 2.3 Gravel, M,C Sand

2.5 ND 2.6 Gravel, some Sand - getting firmer ▼Grndwtr at 2.9' bgs, excavation filling with water

3.0

3.5 ND 3.6 Clay, some Sand

4.0 Bot. of Excav ~4' bgs

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0

9.5

10.0

10.5

11.0

11.5

12.0

No Odors or Staining Observed

Summary

Date Time Depth (feet) Depth (ft)

Jar Samples

Bag Samples

Water Level (ft)

Water Level Approx. PIT Dimensions at Surface

8" to 18"

> 18"

Length:    8'           Width:      3.5'

Boulders

Visual Description                                                                

(color, soil type, moisture, etc. )

The Louis Berger Group, Inc.
TEST PIT LOG



Test Pit No:  3

Project: NH Army National Guard Armory Project Number:   24843.01C

Location: Peterborough, NH Location:  See Site Plan

Client: Southwest Regional Planning Commission Approx. Ground Elev.:   793

Contractor: Town of Peterborough, NH - Gordon Young (operator) Date:    December 29, 2008

Equipment: JCB 217S Series S Backhoe Inspector:   Robert J. Saunders, PE

Depth (ft)
Sample 

Depth Range
Sample ID PID (ppmV) Comments

0.0

0.5

1.0

1.5

2.0

2.5

3.0 ND Gravel, some Sand ▼Grndwtr at 2.9' bgs,  excavation filling with water

3.5

4.0

4.5

5.0

5.5 ND Clay, some F, M Sand

6.0 Bot. of Excav ~6' bgs

6.5

7.0

7.5

8.0

8.5

9.0

9.5

10.0

10.5

11.0

11.5

12.0

No Odors or Staining Observed

Summary

Date Time Depth (feet) Depth (ft)

Jar Samples

Bag Samples

Water Level (ft)

Visual Description                                                                

(color, soil type, moisture, etc. )

The Louis Berger Group, Inc.
TEST PIT LOG

Water Level Approx. PIT Dimensions at Surface

8" to 18"

> 18"

Length:    8'           Width:      3.5'

Boulders



Test Pit No:  4

Project: NH Army National Guard Armory Project Number:   24843.01C

Location: Peterborough, NH Location:  See Site Plan

Client: Southwest Regional Planning Commission Approx. Ground Elev.:   793

Contractor: Town of Peterborough, NH - Gordon Young (operator) Date:    December 29, 2008

Equipment: JCB 217S Series S Backhoe Inspector:   Robert J. Saunders, PE

Depth (ft)
Sample 

Depth Range
Sample ID PID (ppmV) Comments

0.0

0.5 ND 0.4 Gravel, F-C Sand, some organic matter

1.0

1.5

2.0 ND M, C Sand some cobble ▼Grndwtr stabilized at 1.5' bgs

2.5

3.0 ND Clay, some Sand

3.5

4.0 Bot. of Excav ~4' bgs

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0

9.5

10.0

10.5

11.0

11.5

12.0

No Odors or Staining Observed

Summary

Date Time Depth (feet) Depth (ft)

Jar Samples

Bag Samples

Water Level (ft)

Former Leach Field encntrd 3.5' bgs.  Pipes pulled apart-

flooded excavation.  GW elevation stablized at 1.5' bgs.  

Water Level Approx. PIT Dimensions at Surface

8" to 18"

> 18"

Length:    8'           Width:      3.5'

Boulders

Visual Description                                                                

(color, soil type, moisture, etc. )

The Louis Berger Group, Inc.
TEST PIT LOG



Test Pit No:  4A

Project: NH Army National Guard Armory Project Number:   24843.01C

Location: Peterborough, NH Location:  See Site Plan

Client: Southwest Regional Planning Commission Approx. Ground Elev.:   793

Contractor: Town of Peterborough, NH - Gordon Young (operator) Date:    December 29, 2008

Equipment: JCB 217S Series S Backhoe Inspector:   Robert J. Saunders, PE

Depth (ft)
Sample Depth 

Range
Sample ID PID (ppmV) Comments

0.0

0.5 ND 0.4 Gravel, F-C Sand, some organic matter

1.0 Getting courser 12" bgs down

1.5

2.0 5 M, C Sand some cobble ▼Grndwtr stabilized at 1.8' bgs

2.5

3.0 4A-SB(2-3)

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0

9.5

10.0

10.5

11.0

11.5

12.0

No Odors or Staining Observed

Summary

Date Time Depth (feet) Depth (ft)

Jar Samples

Bag Samples

Water Level (ft)

Former Leach Field encntrd 3' bgs.  Pipes pulled 

apart-flooded excavation.  GW elevation stabilized 

at 22" bgs.  Bot. of Excav ~3.5' bgs

Visual Description                                                                

(color, soil type, moisture, etc. )

The Louis Berger Group, Inc.
TEST PIT LOG

Water Level Approx. PIT Dimensions at Surface

8" to 18"

> 18"

Length:    8'           Width:      3.5'

Boulders



Test Pit No:  5

Project: NH Army National Guard Armory Project Number:   24843.01C

Location: Peterborough, NH Location:  See Site Plan

Client: Southwest Regional Planning Commission Approx. Ground Elev.:   793

Contractor: Town of Peterborough, NH - Gordon Young (operator) Date:    December 29, 2008

Equipment: JCB 217S Series S Backhoe Inspector:   Robert J. Saunders, PE

Depth (ft)
Sample 

Depth Range
Sample ID PID (ppmV) Comments

0.0

0.5 ND 0.4 Gravel, F-C Sand, some organic matter

1.0

1.5

2.0

2.5 ND M, C Sand some cobble

3.0

3.5

4.0

4.5 ND Clay, some Sand

5.0 ND Clay Bot. of Excav ~5' bgs

5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0

9.5

10.0

10.5

11.0

11.5

12.0

No Odors or Staining Observed

Summary

Date Time Depth (feet) Depth (ft)

Jar Samples

Bag Samples

Water Level (ft)

Water Level Approx. PIT Dimensions at Surface

8" to 18"

> 18"

Length:    8'           Width:      3.5'

Boulders

Visual Description                                                                

(color, soil type, moisture, etc. )

The Louis Berger Group, Inc.
TEST PIT LOG



Test Pit No:  6

Project: NH Army National Guard Armory Project Number:   24843.01C

Location: Peterborough, NH Location:  See Site Plan

Client: Southwest Regional Planning Commission Approx. Ground Elev.:   793

Contractor: Town of Peterborough, NH - Gordon Young (operator) Date:    December 29, 2008

Equipment: JCB 217S Series S Backhoe Inspector:   Robert J. Saunders, PE

Depth (ft)
Sample 

Depth Range
Sample ID PID (ppmV) Comments

0.0

0.5 ND Gravel, F-C Sand, some organic matter

1.0

1.5

2.0 ND M, C Sand some cobble ▼Grndwtr stabilized at 2.4' bgs

2.5 ND Clay, some F-M sand

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0

9.5

10.0

10.5

11.0

11.5

12.0

No Odors or Staining Observed

Summary

Date Time Depth (feet) Depth (ft)

Jar Samples

Bag Samples

Water Level (ft)

Visual Description                                                                

(color, soil type, moisture, etc. )

The Louis Berger Group, Inc.
TEST PIT LOG

Water Level Approx. PIT Dimensions at Surface

8" to 18"

> 18"

Length:    8'           Width:      3.5'

Boulders

Septic Lines @ 27"-30" bgs.  Pulled apart and 

flooded excavation. Bot. of Excav ~3' bgs



Test Pit No:  7

Project: NH Army National Guard Armory Project Number:   24843.01C

Location: Peterborough, NH Location:  See Site Plan

Client: Southwest Regional Planning Commission Approx. Ground Elev.:   794

Contractor: Town of Peterborough, NH - Gordon Young (operator) Date:    December 29, 2008

Equipment: JCB 217S Series S Backhoe Inspector:   Robert J. Saunders, PE

Depth (ft)
Sample 

Depth Range
Sample ID PID (ppmV) Comments

0.0

0.5 ND OM, F,M Sand, trace silt

1.0

1.5

2.0

2.5

3.0

3.5

4.0 ND F-M Sand, some cobble Sandy fill material

4.5 ND OM Possibly Original Ground

5.0

5.5

6.0 7-SB(4.5-6.5) 10 ▼Grndwtr seepage observed at 6.2' bgs

6.5 ND Gray ish Clay with 6"- Rocks Septic/Decay Odor-nearly level w/adjacent wetland

7.0 Bot. of Excav ~7' bgs

7.5

8.0

8.5

9.0

9.5

10.0

10.5

11.0

11.5

12.0

Summary

Date Time Depth (feet) Depth (ft)

Jar Samples

Bag Samples

Water Level (ft)

Water Level Approx. PIT Dimensions at Surface

8" to 18"

> 18"

Length:    7.5'           Width:      3.5'

Boulders

Visual Description                                                                

(color, soil type, moisture, etc. )

The Louis Berger Group, Inc.
TEST PIT LOG



Test Pit No:  8

Project: NH Army National Guard Armory Project Number:   24843.01C

Location: Peterborough, NH Location:  See Site Plan

Client: Southwest Regional Planning Commission Approx. Ground Elev.:   794

Contractor: Town of Peterborough, NH - Gordon Young (operator) Date:    December 29, 2008

Equipment: JCB 217S Series S Backhoe Inspector:   Robert J. Saunders, PE

Depth (ft)
Sample 

Depth Range
Sample ID PID (ppmV) Comments

0.0

0.5 ND Topsoil, F,M Sand, trace silt

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0 ND Mixed Fills - Sand, OM, some Clay ▼
5.5 Bottom of Excavation ~5.5' bgs

6.0

6.5

7.0

7.5

8.0

8.5

9.0

9.5

10.0

10.5

11.0

11.5

12.0

No Odors or Staining Observed

Summary

Date Time Depth (feet) Depth (ft)

Jar Samples

Bag Samples

Water Level (ft)

Visual Description                                                                

(color, soil type, moisture, etc. )

The Louis Berger Group, Inc.
TEST PIT LOG

Mixed fills from 0.5' bgs to 5' bgs, in vicinity of former and 

current UST so area has been disturbed at least twice.

Water Level Approx. PIT Dimensions at Surface

8" to 18"

> 18"

Length:    8'           Width:      3.5'

Boulders

Water filling excavation, ??Foundation Drain?? At ~5' bgs.   

Mottling band at 4.7' bgs.  Grndwtr stabilized at ~5' bgs.



Test Pit No:  9

Project: NH Army National Guard Armory Project Number:   24843.01C

Location: Peterborough, NH Location:  See Site Plan

Client: Southwest Regional Planning Commission Approx. Ground Elev.:   796

Contractor: Town of Peterborough, NH - Gordon Young (operator) Date:    December 29, 2008

Equipment: JCB 217S Series S Backhoe Inspector:   Robert J. Saunders, PE

Depth (ft)
Sample 

Depth Range
Sample ID PID (ppmV) Comments

0.0

0.5 ND 0.4 Gravel

1.0

1.5 ND 1.2 OM, some sand, trace silt with root matrix

2.0 ND 2.0 Clay, some sand, trace silt

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0 ▼Grndwtr observed at 5.8' bgs

6.5 9-SB(2-6) 1 6.6 Clay, some sand

7.0

7.5

8.0

8.5

9.0

9.5

10.0

10.5

11.0

11.5

12.0

No Odors or Staining Observed

Summary

Date Time Depth (feet) Depth (ft)

Jar Samples

Bag Samples

Water Level (ft)

Visual Description                                                                

(color, soil type, moisture, etc. )

The Louis Berger Group, Inc.
TEST PIT LOG

Water Level Approx. PIT Dimensions at Surface

8" to 18"

> 18"

Length:    9'           Width:      3.5'

Boulders



Test Pit No:  10

Project: NH Army National Guard Armory Project Number:   24843.01C

Location: Peterborough, NH Location:  See Site Plan

Client: Southwest Regional Planning Commission Approx. Ground Elev.:   793

Contractor: Town of Peterborough, NH - Gordon Young (operator) Date:    December 29, 2008

Equipment: JCB 217S Series S Backhoe Inspector:   Robert J. Saunders, PE

Depth (ft)
Sample 

Depth Range
Sample ID PID (ppmV) Comments

0.0

0.5

1.0 ND Topsoil

1.5

2.0

2.5 ▼Grndwtr at 2.6' bgs

3.0 ND Clay, trace silt

3.5 ND Clay, some F Sand , trace silt soupy when saturated

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0

9.5

10.0

10.5

11.0

11.5

12.0

No Odors or Staining Observed

Summary

Date Time Depth (feet) Depth (ft)

Jar Samples

Bag Samples

Water Level (ft)

Water Level Approx. PIT Dimensions at Surface

8" to 18"

> 18"

Length:    8'           Width:      3.5'

Boulders

Visual Description                                                                

(color, soil type, moisture, etc. )

The Louis Berger Group, Inc.
TEST PIT LOG



Test Pit No:  11

Project: NH Army National Guard Armory Project Number:   24843.01C

Location: Peterborough, NH Location:  See Site Plan

Client: Southwest Regional Planning Commission Approx. Ground Elev.:   794

Contractor: Town of Peterborough, NH - Gordon Young (operator) Date:    December 29, 2008

Equipment: JCB 217S Series S Backhoe Inspector:   Robert J. Saunders, PE

Depth (ft)
Sample 

Depth Range
Sample ID PID (ppmV) Comments

0.0

0.5

1.0 1 Topsoil and Gravel, some asphalt pieces

1.5

2.0

2.5

3.0 ND 3.2 Course Sand

3.5 15 OM ▼minor seepage emitting from top of OM lens

4.0 11-SB(3-4) appears to have been a perched water - minor

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0 ND Clay, some F,M Sand No Groundwater Noted, Bot. of Excav ~9' bgs

9.5

10.0

10.5

11.0

11.5

12.0

No Odors or Staining Observed

Summary

Date Time Depth (feet) Depth (ft)

Jar Samples

Bag Samples

Water Level (ft)

Visual Description                                                                

(color, soil type, moisture, etc. )

The Louis Berger Group, Inc.
TEST PIT LOG

Water Level Approx. PIT Dimensions at Surface

8" to 18"

> 18"

Length:    11'           Width:      4.5'

Boulders



Test Pit No:  12

Project: NH Army National Guard Armory Project Number:   24843.01C

Location: Peterborough, NH Location:  See Site Plan

Client: Southwest Regional Planning Commission Approx. Ground Elev.:   794

Contractor: Town of Peterborough, NH - Gordon Young (operator) Date:    December 29, 2008

Equipment: JCB 217S Series S Backhoe Inspector:   Robert J. Saunders, PE

Depth (ft)
Sample 

Depth Range
Sample ID PID (ppmV) Comments

0.0

0.5

1.0 ND 0.8 Topsoil and Gravel, some asphalt pieces

1.5

2.0

2.5

3.0 ND M-C Sand, trace silt

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0 M-C Sand, trace silt

7.5 Clay, some F, M Sand Lens of clay approximately 10"-12" T

8.0

8.5 F, M Sand, trace silt

9.0

9.5

10.0 ND Clay, some F, M Sand No Groundwater Noted, Bot. of Excav ~10' bgs

10.5

11.0

11.5

12.0

No Odors or Staining Observed

Summary

Date Time Depth (feet) Depth (ft)

Jar Samples

Bag Samples

Water Level (ft)

Water Level Approx. PIT Dimensions at Surface

8" to 18"

> 18"

Length:    12'           Width:      5'

Boulders

Visual Description                                                                

(color, soil type, moisture, etc. )

The Louis Berger Group, Inc.
TEST PIT LOG



Test Pit No:  Surface Samples

Project: NH Army National Guard Armory Project Number:   24843.01C

Location: Peterborough, NH Location:  See Site Plan

Client: Southwest Regional Planning Commission Approx. Ground Elev.:   --

Contractor: Date:    December 29, 2008

Equipment: Inspector:   Robert J. Saunders, PE

SAMPLE

Visual Description                                                                

(color, soil type, moisture, 

etc. )

PID (ppmV) SAMPLE ID

TP-11-SS Gravel drive 2 11-SS (0'-0.5')

TP-12-SS Gravel drive 0 12-SS (0'-0.5')

TP-13-SS Gravel drive 0

TP-14-SS Stone Chip 2 14-SS (0'-0.5')

TP-15-SS Stone Chip 0 15-SS (0'-0.5')

TP-16-SS OM, Topsoil 55 16-SS (0'-0.5')

Inside Paddock, East of MV

East of UST, Near TP-8

West of Armory, Near TP-11

West of Armory, Near TP-12

Front of Site, NW of TP-9

SE of MV Building

The Louis Berger Group, Inc.
SAMPLE LOG

Location:



4-4
2-4

4-4
5-6

6-6
6-7

24/
16

24/
19

24/
18

0.0-
2.0

4.0-
6.0

9.0-
11.0

S-1

S-2

S-3

Loose, light brown, fine to coarse SAND, trace
Silt (0 to 4 inches) changing to brown, fine
SAND, some Silt.  Dry.

Loose, light brown, fine SAND, trace Silt.  Wet.

Medium dense, light brown, fine SAND, trace
Silt.  Wet.

Bottom of boring at 11 feet below ground
surface.  No refusal.

ND

ND

ND

1.  Soil samples were screened for total volatile organic compounds (VOCs) using a TEI Model 580B organic vapor meter referenced to an
isobutylene-in-air standard.  Total VOCs detected are reported in parts per million (ppm) in the "Field Test Data" column.  "ND" indicates
VOC concentrations are below the instrument's detection limit.

1
Concrete

1'

Cuttings

3'

Bentonite

4'

2" ID Solid Sch
40 PVC Well
Riser
5'
Filter Sand

2" ID Slotted Sch
40 PVC Well
Screen (0.01"
Slot)

10'

SAND

11.0 ft

Auger/
Casing

Datum:

3.1 ft
3.2 ft

Contractor:

GS Elev.:

Date
1700
1000Boring Location:

Date Start/Finish:
SSHSA

4.25 in
Don Kirkland

Sampler

NGVD

Logged by:
well
well

Depth Casing
GROUNDWATER READINGS

Stab
Peter LaBossiere

New Hampshire Boring, Inc.

SS
1.37 in

Foreman:

See Exploration Location Plan
1/19/09
1/22/09

Type:
I.D.:

Hammer Wt.:
Hammer Fall:

Rig / Other:

1-19-09 / 1-19-09
Time

4 hrs.
4 days

Flush-mounted
Roadbox

Sample
Description & ClassificationD

ep
th

( f
t)

Blows
(/6")

1

Equipment Installed
Stratum
Desc.No.

Army National Guard Armory
Peterborough, NH

R
em

ar
ks

Sample Information

Depth
( ft)

1

Pen./
Rec.
( in)

Field
Test
Data

(ppm)

Engineers and Scientists

R
E
M
A
R
K
S

MW-1

MW-1
Page:
Boring No.:

Boring No.:

GZA

File No.:
Check:

of
04.0024843.01

2

4

6

8

10

12

14

All depth measurements are approximate.  Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Water level readings have been made at times and under conditions stated.  Fluctuations of groundwater may occur due to other factors than
those present at the time measurements were made.

GeoEnvironmental, Inc.
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G
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 3
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---
---

---
---

60/
43

60/
55

0.0-
5.0

5.0-
10.0

S-1

S-2

10 inches Topsoil changing to light brown, fine
SAND, little Silt.  Dry.

Gray, SILT, trace fine SAND.

Bottom of boring at 10 feet below ground
surface.  No refusal.

ND

2

Concrete
0.5'
Filter Sand
1'
Bentonite

2'
Filter Sand
2" ID Solid Sch
40 PVC Well
Riser
3'

2" ID Slotted Sch
40 PVC Well
Screen (0.01"
Slot)

10'

SAND

SILT

4.5 ft

10.0 ft

Auger/
Casing

Datum:

5.2 ft

Contractor:

GS Elev.:

Date
1015

Boring Location:
Date Start/Finish:

SleeveGeoprobe
3 in

Don Kirkland

Sampler

NGVD

Logged by:
well

Depth Casing
GROUNDWATER READINGS

Stab
Peter LaBossiere

New Hampshire Boring, Inc.

Sleeve
1.37 in

Foreman:

See Exploration Location Plan
1/23/09

Type:
I.D.:

Hammer Wt.:
Hammer Fall:

Rig / Other:

1-23-09 / 1-23-09
Time

15 min.

Flush-mounted
Roadbox

Sample
Description & ClassificationD

ep
th

( f
t)

Blows
(/6")

1

Equipment Installed
Stratum
Desc.No.

Army National Guard Armory
Peterborough, NH

R
em

ar
ks

Sample Information

Depth
( ft)

1

Pen./
Rec.
( in)

Field
Test
Data

(ppm)

Engineers and Scientists

R
E
M
A
R
K
S

MW-2

MW-2
Page:
Boring No.:

Boring No.:

GZA

File No.:
Check:

of
04.0024843.01

2

4

6

8

10

12

14

All depth measurements are approximate.  Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Water level readings have been made at times and under conditions stated.  Fluctuations of groundwater may occur due to other factors than
those present at the time measurements were made.

GeoEnvironmental, Inc.

S
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15-10
10-8

1-3
6-7

7-4
5-6

24/
16

24/
19

24/
18

0.0-
2.0

4.0-
6.0

9.0-
11.0

S-1

S-2

S-3

Medium dense, brown, fine to medium SAND,
some Silt, trace fine Gravel.  Dry.

Loose, light brown, fine SAND, some Silt.
Moist.

Loose, light brown, fine SAND.  Wet.

Bottom of boring at 11 feet below ground
surface.  No refusal.

ND

ND

ND

1.  Soil samples were screened for total volatile organic compounds (VOCs) using a TEI Model 580B organic vapor meter referenced to an
isobutylene-in-air standard.  Total VOCs detected are reported in parts per million (ppm) in the "Field Test Data" column.  "ND" indicates
VOC concentrations are below the instrument's detection limit.

1
Concrete

1'

Cuttings

3'

Bentonite

4'

2" ID Solid Sch
40 PVC Well
Riser
5'
Filter Sand

2" ID Slotted Sch
40 PVC Well
Screen (0.01"
Slot)

10'

SAND

11.0 ft

Auger/
Casing

Datum:

4.1 ft
4.3 ft

Contractor:

GS Elev.:

Date
1705
1010Boring Location:

Date Start/Finish:
SSHSA

4.25 in
Don Kirkland

Sampler

NGVD

Logged by:
well
well

Depth Casing
GROUNDWATER READINGS

Stab
Peter LaBossiere

New Hampshire Boring, Inc.

SS
1.37 in

Foreman:

See Exploration Location Plan
1/19/09
1/23/09

Type:
I.D.:

Hammer Wt.:
Hammer Fall:

Rig / Other:

1-19-09 / 1-19-09
Time

7 hrs.
4 days

Flush-mounted
Roadbox

Sample
Description & ClassificationD

ep
th

( f
t)

Blows
(/6")

1

Equipment Installed
Stratum
Desc.No.

Army National Guard Armory
Peterborough, NH

R
em

ar
ks

Sample Information

Depth
( ft)

1

Pen./
Rec.
( in)

Field
Test
Data

(ppm)

Engineers and Scientists

R
E
M
A
R
K
S

MW-3

MW-3
Page:
Boring No.:

Boring No.:

GZA

File No.:
Check:

of
04.0024843.01

2

4

6

8

10

12

14

All depth measurements are approximate.  Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Water level readings have been made at times and under conditions stated.  Fluctuations of groundwater may occur due to other factors than
those present at the time measurements were made.

GeoEnvironmental, Inc.

S
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W
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P
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---
---

---
---

60/
43

60/
55

0.0-
5.0

5.0-
10.0

S-1

S-2

10 inches Topsoil changing to light brown, fine
SAND, little Silt.  Dry.

Gray, SILT, trace fine Sand.

Bottom of boring at 10 feet below ground
surface.  No refusal.

ND

2

1.  Soil samples were screened for total volatile organic compounds (VOCs) using a TEI Model 580B organic vapor meter referenced to an
isobutylene-in-air standard.  Total VOCs detected are reported in parts per million (ppm) in the "Field Test Data" column.  "ND" indicates
VOC concentrations are below the instrument's detection limit.

1 Concrete
0.5'
Filter Sand
1'
Bentonite

2'
Filter Sand
2" ID Solid Sch
40 PVC Well
Riser
3'

2" ID Slotted Sch
40 PVC Well
Screen (0.01"
Slot)

10'

SAND

10.0 ft

Auger/
Casing

Datum:

4.4 ft

Contractor:

GS Elev.:

Date
1005

Boring Location:
Date Start/Finish:

SleeveGeoprobe
3 in

Don Kirkland

Sampler

NGVD

Logged by:
well

Depth Casing
GROUNDWATER READINGS

Stab
Peter LaBossiere

New Hampshire Boring, Inc.

Sleeve
1.37 in

Foreman:

See Exploration Location Plan
1/23/09

Type:
I.D.:

Hammer Wt.:
Hammer Fall:

Rig / Other:

1-23-09 / 1-23-09
Time

2 hrs.

Flush-mounted
Roadbox

Sample
Description & ClassificationD

ep
th

( f
t)

Blows
(/6")

1

Equipment Installed
Stratum
Desc.No.

Army National Guard Armory
Peterborough, NH

R
em

ar
ks

Sample Information

Depth
( ft)

1

Pen./
Rec.
( in)

Field
Test
Data

(ppm)

Engineers and Scientists

R
E
M
A
R
K
S

MW-4

MW-4
Page:
Boring No.:

Boring No.:

GZA

File No.:
Check:

of
04.0024843.01

2

4

6

8

10

12

14

All depth measurements are approximate.  Stratification lines represent approximate boundary between soil types, transitions may be gradual.
Water level readings have been made at times and under conditions stated.  Fluctuations of groundwater may occur due to other factors than
those present at the time measurements were made.

GeoEnvironmental, Inc.
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APPENDIX C 
 

BUILDING MATERIALS SURVEY 

















































 
 

 

APPENDIX D 
 

SOIL ANALYTICAL RESULTS 

























































































 
 

 

APPENDIX E 
 

GROUNDWATER ANALYTICAL RESULTS 
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