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EXECUTIVE SUMMARY 

The Annual Report (AR) documents the long-term monitoring, inspection, and operations and 

maintenance activities conducted in 2008 at Shepley's Hill Landfill (SHL) at Former Fort 

Devens, Massachusetts. The Army has prepared this report in accordance with the final 

approved Revised Long Term Monitoring and Maintenance Plan (LTMMP) (CH2MHill , 2007b). 

The L TMMP provides the basis for monitoring of groundwater, landfill gas sampling, and landfill 

inspections that have been conducted since the mid 1990's, and now includes monitoring of the 

arsenic groundwater extraction, treatment, and POTW discharge system (Contingency Remedy) 

that has been in full time operation since March, 2006. 

In addition, this 2008 AR includes a follow-up to the initial performance assessment for the 

Contingency Remedy that was included in the 2007 AR (ECG, 2008a). As described in the 

Record of Decision for Shepley's Hill Landfill (USAEC, 1995) , the remedial response objectives 

are to: 

• Protect potential residential receptors from exposure to contaminated groundwater 

migrating from the landfill having chemicals in excess of MCLs, and 

• Prevent contaminated groundwater from contributing to the contamination of Plow Shop 

Pond sediments in excess of human health and ecological risk-based concentrations. 

A full evaluation of off-site risks is presently being performed as part of the Supplemental 

Groundwater Investigation and Landfill Cap Assessment (AMEC, 2008). In addition , a separate 

RI/FS is being conducted for Area of Contamination (AOC) 72 (Plow Shop Pond), for which a 

work plan is currently in review. Therefore, the performance assessment included in this report 

is focused on extraction system hydraulics and demonstration of containment of contaminated 

groundwater in excess of MCLs, while the determination that the overall remedy (inclusive of the 

landfill cap, Contingency Remedy, and any future actions to mitigate unacceptable risks at AOC 

72) is achieving the objectives above will necessarily be made in the future. 

Landfill Maintenance and Monitoring 

The overall condition of the landfill appears satisfactory with the exception of several settled 

areas where pooling of water has been observed, and damaged or non-existent fencing in a few 

locations. Elevated levels of methane and percent lower explosive limit (LEL) were observed in 

five landfill gas probes (LGPs) (LGP-05-SX, LGP-05-9X, LGP-05-10X, LGP-05-13X, and LGP-
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05-14X) on the southern end of the landfill during low barometric pressure conditions. These 

same LGPs were re-sampled during high pressure conditions and results were consistent with 

historic data. To enhance the perimeter landfill gas monitoring program quarterly sampling has 

been recommended and additional gas wells have been proposed to better characterize vadose 

zone conditions. Landfill gas vent results were generally consistent with historical results and 

indicate proper landfill gas venting. 

Arsenic Treatment Plant Operations, Maintenance and Monitoring 

During 2008 the Contingency Remedy groundwater extraction and treatment system was 

operated at full capacity. Accounting for recycling of filter back wash (sidestream flow) , the 

average extraction rate during operation was 46 gpm for 2008. The system was on-line 

approximately 81 % of the available time during the year. A significant portion of the downtime 

for 2008 was related to the approved drawdown assessment conducted in February-March , 

microfilter strainer basket replacement, and air compressor repairs. During routine operations, 

the largest contributor to downtime is the frequent need for filtered bottom roll-off (FBRO) 

pumpouts and clean-in-place maintenance on the microfiltration system. Based on total 

discharge to the POTW, the net average extraction rate for 2008 was 34 gpm. 

The arsenic treatment plant (ATP) was extremely effective at removing arsenic from the 

groundwater. Average influent arsenic concentrations were just under 3,000 micrograms per 

liter (µg/L) based on periodic sampling ., Effluent arsenic concentrations have been consistently 

low, averaging 1.55 µg/L during the year, well below the target goal of 10 µg/L. Through 31 

December 2008, approximately 1,031 pounds of arsenic, 633 pounds of manganese, and 

22,355 pounds of iron have been removed from groundwater. 

Groundwater Monitoring 

In general , arsenic concentrations in the L TMMP wells remain relatively stable or are 

decreasing, compared to historic levels. Only three wells, SHL-11 , SHM-05-41 C, and SHM-05-

40X, had concentrations greater than historical averages. It should be noted that based on a 

comparison of filtered and unfiltered sampling results at SHL-19 total arsenic values are related 

to high turbidity and do not reflect dissolved concentrations. The majority of geochemical data 

collected to date do not indicate significant changes in redox conditions and arsenic 

concentrations. However, it should be noted that arsenic concentrations have been trending 
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downward in near-field monitoring wells SHM-93-228 and SHM-96-58 since system start-up in 

Spring 2006 with the most significant declines to date in the latest sampling round. 

System Performance Metrics and Assessment 

Consistent with EPA guidance including A Systematic Approach for Evaluation of Capture 

Zones at Pump and Treat Systems (USEPA, 2008) , a multiple lines of evidence approach was 

taken with respect to the performance assessment. Four individual assessment components 

were identified as part of a hydraulic capture zone analysis: gradient vector analysis, capture 

zone width calculation, comparison to model results, and a drawdown assessment. Two 

assessment components were identified as part of geochemical monitoring: an advective travel 

time analysis and a discussion of changes in relevant geochemical conditions With respect to 

the hydraulic capture zone analysis, while no single component conclusively demonstrates 

capture effectiveness, all four indicate some degree of correspondence to the expected aquifer 

response to pumping. With respect to the geochemical monitoring, the data are encouraging 

but presently inconclusive. This too is consistent with expectations in that, based on estimated 

groundwater velocities, it will take many years to 'flush ' currently impacted groundwater from 

areas outside the capture zone. Further, it will likely require additional time for new equilibrium 

redox conditions (presumably oxidizing) to be established , which in turn are expected to result in 

declines in arsenic concentration. 

Given that a number of monitoring wells upgradient (i.e. SHL-15) or cross-gradient (i.e. SHM-

93-1 OD) from the landfill , and well outside the influence of the groundwater extraction system , 

exhibit arsenic concentrations in excess of the MCL, the expectation that the Contingency 

Remedy can achieve the ROD objectives is potentially unrealistic. In particular, both EPA-ORD 

studies and groundwater flow modeling efforts to date have indicated that the Contingency 

Remedy does not preclude or significantly reduce groundwater discharge to Red Cove. 

Therefore, the discharge of shallow arsenic-impacted groundwater to Red Cove, evident in 

SHL-11 and SHP _01-38A, is expected to persist. Whether this condition poses a risk is to-be

determined via the proposed RI/FS activities for AOC 72, however, these arsenic concentrations 

are an order of magnitude lower than those in the area north of the extraction wells. Thus, the 

Contingency Remedy, as presently configured, can be interpreted to contain the majority of 

arsenic mass being mobilized by landfill-induced reducing conditions and , therefore, the system 

is considered to be operating as designed. 
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Recommendations 

It is recommended that settled areas where pooling and minor rutting damage has been 

observed should be repaired (filled, graded & seeded). This work has been initiated and will be 

completed in 2009. Small trees near the margin of the landfill should be removed and the gas 

vents painted. The frequency of the perimeter landfill gas monitoring should be increased to 

quarterly in 2009. Finally, a number of upgrades to the Shepley's Hill ATP process and 

components, including addition of a bag filter, a contact tank, a larger chlorine dioxide feed 

pump, and a larger hot water tank, will be implemented to increase treatment capacity and 

reduce plant downtime. 

Future groundwater monitoring should be conducted consistent with the revised L TMMP; 

however, optimization of the monitoring program is recommended to reduce the numbers of 

wells and parameters which presently provide nominal performance monitoring value. 
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1.0 INTRODUCTION 

This Annual Report (AR) was prepared by ECC for the U. S. Army to meet the required 

reporting for the Shepley's Hill Landfill, located at the Former Fort Devens, Massachusetts 

(Figure 1-1 ). This AR discusses the operation and maintenance (O&M) of the existing 

groundwater extraction, treatment and discharge system, groundwater monitoring, and landfill 

monitoring and maintenance for 2008. These activities were conducted as part of monitoring 

under the Revised Long Term Maintenance and Monitoring Plan (L TMMP) (CH2M HILL, 

2007b). In addition , this report includes a revised system performance assessment 

incorporating results from a revised version of the site groundwater model. 

1.1 Background 

Shepley's Hill Landfill encompasses approximately 84 acres in the northeast corner of the main 

post of the former Fort Devens (Figure 1-1). The landfill is bordered to the east and northeast 

by Plow Shop Pond, to the north by Nonacoicus Brook (which drains the pond), to the west by 

Shepley's Hill, to the south by recent commercial development, and to the southeast by land 

formerly containing a railroad roundhouse. 

The landfill was reportedly operating by the early 1940s, and evidence from test pits within the 

landfill suggests earlier usage, possibly as early as the mid-nineteenth century. The landfill 

contains a variety of waste materials, including incinerator ash, demolition debris, asbestos, 

sanitary wastes, spent shell casings, glass, and other wastes. Based on boring logs, the 

maximum depth of the refuse occurs in the central portion of the landfill and is estimated to be 

about 40 feet below ground surface (bgs). The volume of the landfill has been estimated at over 

1.3 x 106 cubic yards ( cy) (USAEC, 1995). 

The landfill was closed in five phases between 1987 and 1992-93 in accordance with 

Massachusetts regulations 31 O CMR 19.000. The Massachusetts Department of Environmental 

Protection (MassDEP) approved the closure plan in 1985. The closure consisted of installing a 

30-mil and 40-mil polyvinyl chloride (PVC) membrane cap, covered with soil and vegetation and 

incorporating gas vents. The closure also included installation of wells to monitor groundwater 

quality around the landfill, and construction of drainage swales to control surface water runoff. 

MassDEP issued a Landfill Capping Compliance Letter approving the closure in February 1996. 
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Subsequent to closure, remedial investigations (Rls) evaluated soil, sediment, surface water, 

and groundwater conditions at and in the immediate vicinity of the landfill. The results 

confirmed the presence of various contaminants , particularly certain inorganics and volatile 

organic compounds (VOCs), in groundwater, sediments and surface water at or adjacent to 

Shepley's Hill Landfill. A Feasibility Study (FS) and Record of Decision (ROD) , for Shepley's 

Hill Landfill Operable , Unit, Area of Contamination 4, 5 and 18 (USAEC, 1995) resulted in a 

remedy that required long term monitoring and maintenance of the existing landfill cap and 

groundwater monitoring. Table 1-1 lists the relevant COCs and their target cleanup levels. The 

ROD included a contingency provision, which required that a pump and treat system be 

installed if groundwater contaminant concentrations (primarily arsenic) did not meet risk-based 

performance standards over time. Due to continued elevated contaminant concentrations, the 

Army installed and started operating a groundwater extraction and treatment system (the 

Contingency Remedy) in 2006 to address groundwater contamination emanating from the 

northern portion of the landfill. Initially the system was operated at an extraction rate of 25 gpm. 

In July 2007 the extraction rate was increased from 25 gpm to the fu ll design rate of 50 gpm. 

1.2 5-Year Review Status 

Stone & Webster Environmental Technology & Services (SWET) conducted the first two years 

of landfill post-closure monitoring in 1996 and 1997. These first two years of monitoring were 

included in the first Five Year Review (FYR) , Shepley's Hill Landfill, Long Term Monitoring 

(SWET, 1998) after the final capping of the landfill in 1993. The USAGE, New England District 

conducted the monitoring between 1998 and 2005. In 2000, a comprehensive review for all 

Devens sites was performed and included in the Five Year Review Report for Devens Reserve 

Forces Training Area, Devens, MA (HLA, 2000) wh ich included monitoring conducted for 

Shepley's Hill Landfill Operable Unit in 1996 through 1999. A second comprehensive FYR was 

completed in 2005 (Nobis, 2005) and included monitoring conducted from 1999 through 2004. 

In this review the Army and EPA deferred the protectiveness statement for the Shepley's Hill 

Landfill Operable Unit pending completion of Landfill Cap Maintenance and the CSA\CAAA 

(now referred to as the Supplemental Groundwater and Landfill Cap Assessment for Long-Term 

Monitoring and Maintenance). The first phase of Landfill Cap Maintenance was conducted in 

the fall of 2008 and will be completed in 2009. The Draft Supplemental Groundwater and 

Landfill Cap Assessment for Long-Term Monitoring and Maintenance report was submitted in 
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December 2008. The next FYR will be completed in 201 O and consequently will be the first to 

include discussion of the Contingency Remedy. 

1.3 Regulatory Context 

In accordance with Comprehensive Environmental Response, Compensation, and Liability Act 

(CERCLA) Section 120(h)(3), federal agencies are required to demonstrate that remedies are 

"operating properly and successfully" (OPS) prior to deed transfer of federally-owned property 

(USEPA, 1996a). CERCLA Section 120(h)(3) provides for transfer of property upon which 

remedial actions have taken place through the issuance of the CERCLA covenant to the 

property deed that warrants that (I) all remedial action necessary to protect human health and 

the environment with respect to any such substance remaining on the property has been taken 

before the date of such transfer and (II) any additional remedial action found to be necessary 

after the date of such transfer shall be conducted by the United States (CERCLA 

120(h)(3)(A)(ii)). 

Section 120(h)(3)(B), Covenant Requirements, of CERCLA goes on to state: 

for the purposes of subparagraph (A)(ii)(I) and (C)(iii), all remedial action described in such 

subparagraph has been taken if the construction and installation of an approved remedial 

design has been completed, and the remedy has been demonstrated to the Administrator to be 

operating properly and successfully. The carrying out of long-term pumping and treating, or 

operation and maintenance, after the remedy has been demonstrated to the Administrator to be 

operating properly and successfully does not preclude the transfer of the property. 

A remedial action or system is considered to be operating "properly" if it is operating as 

designed. A remedial system is operating successfully if "its operation will achieve the cleanup 

levels or performance goals delineated in the decision document (USEPA, 1996a)." As 

described in the Record of Decision for Shepley's Hill landfill (USAEC, 1995), the remedial 

response objectives are to: 

• Protect potential residential receptors from exposure to contaminated groundwater 

migrating from the landfill having chemicals in excess of MCLs, and 

• Prevent contaminated groundwater from contributing to the contamination of Plow Shop 

Pond sediments in excess of human health and ecological risk-based concentrations. 
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The Supplemental Groundwater Investigation and Landfill Cap Assessment (AMEC, 2009) was 

initiated by the Army in 2005 to assess the adequacy of the landfill cap and the overall remedy 

at mitigating risks. The initial phase of this effort is focused on the area north of the landfill 

beyond the capture zone of the groundwater treatment system and the potential impacts 

associated with elevated arsenic concentrations in groundwater. Subsequently, the Red Cove 

area of Plow Shop Pond is to be addressed as part of the RI/FS for Area of Contamination 

(AOC) 72. In addition, USEPA's Office of Research and Development (ORD), has been 

conducting independent detailed investigations of the physical and geochemical processes 

related to arsenic accumulation in Red Cove. 

The working hypothesis in these assessments is that the distribution of arsenic in groundwater 

is closely related to reducing conditions, which persist to the north of the landfill footprint to 

beyond W. Main St. and in groundwaters converging on Red Cove. With implementation of the 

Contingency Remedy, the source of reduced groundwater emanating from the landfill is 

presumably being contained; however, groundwater geochemistry and specifically redox 

conditions downgradient may not adjust to new equilibrium conditions within a reasonable 

timeframe necessary to achieve the MCL for Arsenic. Therefore, the performance assessment 

included as Section 5 is focused on extraction system hydraulics and demonstration of 

containment, while the determination that the overall remedy is "operating properly and 

successfully" will be addressed in the future, based on the Supplemental Groundwater 

Investigation and Landfill Cap Assessment (AMEC, 2009) and the subsequent AOC 72 

reporting. 

1.4 Objectives 

2008 was the second year of monitoring under the revised LTMMP (CH2M HILL, 2007b) and 

the first complete year of operation of the Contingency Remedy at the target design rate of 50 

gpm. The objectives of this Annual Report are as follows: 

• Summarize landfill maintenance activities. 

• Document landfill cap inspection to identify areas requiring future maintenance. 

• Present landfill gas measurements at 18 gas vents and 13 permanent landfill perimeter gas 
monitoring wells to establish long-term trends with regard to gas production and venting. 
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• Summarize operations, maintenance, sampling, and reporting associated with the arsenic 
treatment plant (ATP) and provide recommendations for any modifications. 

• Present results from L TMMP wells for groundwater elevations, laboratory geochemical 
analyses including COG concentrations, and field parameters to compare to cleanup levels 
established in the ROD. 

• Advance the initial assessment system hydraulic performance presented in the 2007 AR, 
based on additional data collected in 2008 and the revised numerical model of groundwater 
flow developed as part of the Supplemental Groundwater Investigation and Landfill Cap 
Assessment (AMEC, 2009) . 

1.5 Report Organization 

Section 2 of this report documents the routine landfill maintenance and inspection activities, and 

also includes the results of gas monitoring in both gas vents and perimeter soil gas wells. 

Section 3 of this report presents the ATP operations, maintenance, and monitoring. Section 4 

summarizes the L TMMP groundwater monitoring resulting including synoptic water levels, 

arsenic concentrations and other water quality data. Section 5 presents the updated system . 
performance assessment at the design rate of 50 gpm. Finally, Section 6 presents conclusions 

and recommendations for future system operations, monitoring , and assessments . 
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2.0 LANDFILL MAINTENANCE AND MONITORING 

From March to November 2008, ECC conducted gas vent and soil gas probe sampling and in 

December 2008, performed a walk-over inspection of the landfill. This annual sampling and 

inspection is conducted to detect and correct problems such as erosion, settlement, or 

movement of soil on the cap, and to evaluate the effectiveness of the cap vent system. A 

summary of landfill cap maintenance, findings of the inspection and sampling are presented in 

the following sections. The landfill inspection checklist and supporting figures are presented in 

Appendix A. 

2.1 Maintenance 

In September and October of 2008 the landfill cap was mowed to an approximate height of 4 

inches. The mowing event lasted approximately three weeks and included all areas within the 

landfill boundary with the exception of the extreme southeastern portion of the landfill (see 

Figure A-1). This area is primarily covered with loess, sandy soil that doesn't support good 

vegetative growth. A large area directly north of this area (adjacent to the landfill boundary) is 

being used for the staging of soil from nearby construction activities. In December 2008, filling 

of depressions on the landfill in accordance with past AR recommendations was initiated 

however work was stopped due to weather and will be completed in 2009. In addition, several 

areas within the drainage swales surrounding the landfill were cleared of minor 

vegetation/shrub/tree growth. 

2.2 Inspection 

The Shepley's Hill Landfill was inspected on 29 December 2008. Features of the landfill that 

were inspected included the cap, drainage system, gas vent system, access roads, monitoring 

wells, piezometers, and security fence. Observations were made regarding the vegetative 

cover, vegetation types, erosion, settlement, and general conditions. The overall condition of 

the landfill appears satisfactory with the exception of several subsidence areas where ponding 

of water is frequently observed. A summary of the findings are presented in the following text 

and detailed inspection findings are presented in the Landfill Inspection Report in Appendix A. 

Monitoring Wells: Inspection of the wells revealed no damage to the protective casings or caps, 

and the wells are in good condition. 
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Piezometers: Inspection of the piezometers revealed no damage to the protective casings or 

caps, and the piezometers are in good condition. 

Cover Surface: No large (greater than 100 square feet) bare spots were observed , and there 

was no evidence of surface disruption caused by frost heaves. 

Vegetative Growth: Overall , the vegetative cover appears to be in good condition. In a few 

locations, small trees have begun to grow near the margins of the landfill and should be 

removed. 

Landfill Gas Vents: No damage to gas vents was observed, and no gas being vented could be 

visually detected. The non-galvanized vents are exhibiting rust and should be re-painted. 

Drainage Swales: All drainage swales appeared to be in good condition. Several swales were 

without rip rap protection but did not exhibit any erosion. Substantial vegetative growth was 

observed in many places which should be removed. 

Culverts: Culverts all appeared to be in good operating condition without the need for repair or 

clean-out. 

Catch Basins: Catch basins were all in good operating condition without the need for clean-out, 

and there appears to be proper grading around the rims with the exception of Catch Basin #3 

near the entrance to the site. The rim of this catch basin should be lowered to meet the 

surrounding grade. Catch Basin #2 has a broken grate but otherwise is functioning properly. 

Settlement: There are many areas across the landfill where settlement has caused depression~ 

to exist. These depressions have been observed after rainfall to hold water which indicates that 

the integrity of the cap is sound . However, these depressions should be filled and graded to 

conform to the slope of the surrounding landfill surface, a task that was initiated in December 

2008 and will be completed in 2009. 

Erosion: No erosion was noted anywhere over the landfill surface. 

Access Roads: At the time of the inspection all access roads were in good condition. Minor 

erosion/rutting exists on the access road over the north end of the landfill ; the roadway is in very 
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good condition from the soil staging area at the east center of the landfill south all the way to 

Cook Street. 

Security Fencing: The fencing surrounding the site is in places non-existent, and along the 

western boundary where the fence runs over Shepley's Hill several tree falls have destroyed the 

fence. Along the eastern boundary there is a new railroad spur line that breaches the fence, 

and the fence is non-existent along much of the southern boundary. In general, there is open 

public access to the landfill from the western and southern portions of the site, though all access 

roads to the landfill are gated and locked. 

Wetlands Encroachment: Wetland encroachment is taking place at several locations, but is not 

happening on a wide scale and individual areas of encroachment are all small. Wetland 

encroachment should be controlled by simple mowing in some areas, and by clearing channels 

in other areas. 

Photographs taken during the landfill inspection are included in Appendix A. 

2.2.1 Recommendations 

The work to repair settled areas where ponding and minor rutting damage has been observed 

should be completed in 2009 (filled, graded & seeded). In addition, the small trees near the 

margin of the landfill should be removed and the gas vents painted. 

2.3 Landfill Gas Monitoring 

On 29 and 30 September 2008, annual sampling of all the gas vents and landfill gas probes 

(LGP) (adjacent to the cap) was completed (See Figure A-1 for locations). The method used for 

landfill gas sampling is the procedure described in the MADEP Landfill Technical Guidance 

Manual. The equipment that is typically used consists of a LandTech Gem 2000+ for reading 

carbon monoxide, carbon dioxide, hydrogen sulfide, oxygen, methane and LEL; and a Mini-Rae 

PIO for total volatile organic compounds. The sampling device is connected directly to the 

sampling port at the top of the probe/vent to read initial levels of gas concentrations. After the 

initial readings the probes are purged of two (2) well volumes as suggested in the MADEP 

Landfill Technical Guidance Manual. After the probe is purged the gas sampling equipment is 

connected oirectly to the sampling port and the gas concentrations are read again. Sampling 

included the following parameters: 
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• Total Volatile Organic Compounds (ppm) 

• Percent oxygen 

• Hydrogen sulfide concentration (ppm) 

• Percent lower explosive limit (LEL) 

• Carbon monoxide concentration (ppm) 

• Percent carbon dioxide 

• Percent methane 

Results of the annual Landfill Gas Monitoring, including supplemental sampling of selected 

LGPs, are presented in Appendix Band are discussed in the following sections. 

2.3.1 Perimeter Gas Monitoring 

Results from the September 2008 LGP sampling indicated the presence of elevated levels of 

methane and percent lower explosive limit (LEL) in five LGPs (LGP-05-SX, LGP-05-9X, LGP-05-

10X, LGP-05-13X and LGP-05-14X) on the southern end of the landfill that were inconsistent 

with the majority of historical data from previous sampling events (though similar elevated 

readings were observed in three LGPs in 2007). The elevated levels of methane/LEL were not 

found upon resampling two weeks later. Three subsequent sampling events in October and 

November found that methane/LEL is elevated in these probes during periods of low 

atmospheric pressure weather conditions and return to low/ND levels immediately after 

atmospheric pressure had increased to normal levels. Results of this sampling effort are 

summarized in a Technical Memorandum to Robert Simeone from Fred Santos and Willard 

Murray dated 12 November 2008 (Appendix B). This memo concludes that the elevated %LEL 

and methane gas levels are transient events and only persist for a short time while low 

barometric pressure resides over the landfill; furthermore the distance that landfill gas migrates 

away from the landfill during these low pressure events is less than 10 feet from the LGPs 

based on manual probing of shallow soil on 7 November 2008. 

To further evaluate the potential for landfill gas migration, quarterly LGP sampling has been 

recommended in the Supplemental Landfill Gas Monitoring Well work plan (ECG, 2008b) . In 

addition, a review of the existing LGP network indicates that existing LGPs are shallow and do 

not monitor the full thickness of the unsaturated zone. Therefore, installation of additional gas 
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wells in both the southern and northern boundary areas has also been recommended. Future 

sampling frequencies will be re-assessed in subsequent ARs. 

2.3.2 Landfill Gas Vent Results 

Several vents in the southern section of the landfill exhibited high levels of methane (> 10%), 

carbon dioxide (> 15%) and LEL (> 100%). However, no vents showed presence of any VOCs or 

hydrogen sulfide. Oxygen levels ranged from 1.5% (GV-14) to 21.9% (GV-1, GV-4 and GV-11 ), 

with the lowest 0 2 levels principally observed in vents exhibiting high levels of methane and 

%LEL. Landfill gas vent results were fairly consistent with historical results and indicate proper 

landfill gas venting. 
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3.0 ARSENIC TREATMENT PLANT OPERATIONS, MAINTENANCE AND MONITORING 

The Shepley's Hill Arsenic Treatment Plant (ATP) treated and discharged approximately 18.0 

million gallons of groundwater from 1 January through 31 December, 2008, bringing the 

cumulative discharge total to approximately 37.9 million gallons since system startup. 

The operations, maintenance and monitoring history for the ATP for the period from 1 January 

2008 through 31 December 2008 is presented in the following sections. 

3.1 Operations 

The following sections describe the ATP operations and system efficiency for the reporting 

period. 

3.1.1 System Description 

The ATP consists of the following major components: 

• Two extraction wells 

• Chlorine dioxide generator and dosing system 

• Ferric chloride dosing system (currently not in use) 

• Microfiltration skid 

• Solids removal and dewatering system 

Groundwater is pumped into the ATP via two extraction wells , each with the capacity to pump 

up to 50 gpm. The extraction wells are located at the northern border of the landfill cap and can 

be operated independently or in tandem to a maximum total influent flow of 50 gpm. 

Groundwater from the extraction wells enters the ATP through a manifold where the flow is 

combined into a single influent waste stream. ATP influent is dosed with chlorine dioxide to 

oxidize inorganics (primarily iron , arsenic, and manganese). The oxidized inorganics quickly 

form precipitates which can be filtered out of the waste stream by the microfiltration system. 

Filtrate from the microfiltration system is pumped into an effluent sump which then pumps the 

treated water into the Devens Publicly Owned Treatment Works (POTW) collection system. 
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It is noted that the ATP also has a ferric chloride dosing system. The original design requires 

that the ATP influent contain approximately 40 parts per million (ppm) of iron to effectively 

precipitate and coagulate arsenic. However, current influent characteristics show iron 

concentrations well above the necessary level, therefore the ferric chloride system is not 

currently in use. Influent iron concentrations are monitored quarterly to ensure sufficient iron is 

present in the influent. If necessary the ferric chloride system can be activated. 

The microfiltration system is periodically backwashed to clear the filtered precipitates from the 

filter membranes. Backwash solution is pumped into the solids removal system where the 

precipitates are allowed to settle in an inclined plate clarifier (IPC) , the settled solids (sludge) is 

then conditioned with polymer and pumped into a filtered bottom roll-off (FBRO) for further 

dewatering. Supernatant from the IPC and leachate from the FBRO are periodically pumped 

back into the influent manifold. 

Historical monthly treatment totals are shown in Table 3-2. 

3.1.2 System Efficiency 

During 2008 the treatment plant was operational approximately 81 % of the available time. A 

significant part of the downtime was due to routine plant maintenance, primarily emptying 

sludge from the filter bottom roll-off (FBRO) and performing clean-in-place (CIP) maintenance 

on the micro-filtration skid. In addition to routine shutdowns, three specific events also 

contributed to plant downtime. The plant was off-line for approximately 140 hours for the 

approved Drawdown Assessment completed in February 2008, 260 hours to conduct air 

compressor maintenance, and 164 hours for the replacement and upgrade of the micro-filter 

strainer basket. The plant was also shutdown on three different occasions (70 hours total) at 

the request of the Massachusetts Development as they completed repairs and upgrades to their 

POTW collection system. A summary of on-line hours, flow totals, and operating status for each 

month is shown in Table 3-1. 

The ATP system continues to generate a significant amount of sludge, requiring the FBRO to be 

emptied after treating approximately 900,000 gallons of groundwater, which is approximately 

every 15 days of continuous operations. The FBRO pumpout process requires the ATP be 

shutdown the day prior to the pumpout to allow excess leachate to drain from the FBRO. A 

subcontracted vendor uses a vactor truck to vacuum the dewatered sludge from the roll-off. 
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The sludge is transported to a secure landfill for off-site disposal. Once the FBRO pumpout is 

completed, the ATP is restarted . The typical downtime from an FBRO pumpout is 

approximately 24-36 hours. 

The primary cause of the high sludge generation is the high concentration of inorganics 

(primarily iron) in the influent. Influent concentrations have decreased slightly since startup of 

the ATP, however the combined inorganic concentrations (iron, arsenic, and manganese) 

remains high at approximately 68 parts per million (ppm). Influent inorganic loading is 

discussed in more detail in Section 3.3.1 . The FBRO pumpout history is shown in Table 3-3. 

The ATP microfiltration system continues to require frequent clean-in-place (CIP) maintenance. 

CIPs are necessary when the microfiltration membranes become fouled and require increase 

pressure to pump the waste water through the system. CIPs are required approximately every 

two weeks and are typically scheduled in conjunction with the FBRO pumpouts in order to 

minimize downtime. However, several factors influence how effective the GIP procedures are 

and how often they are necessary. 

Since startup, several different CIP processes have been tested and refined to determine the 

most effective approach. Current CIPs consist of closed-loop flow through the membrane 

modules with a solution of sulfuric and citric acid, combined with periodic air sparging of the filter 

modules. The solution is recirculated for approximately 8 hours, and then allowed to soak 

overnight. The microfiltration system is then drained and rinsed, and the process is repeated 

with a solution of caustic soda and sodium hypochlorite. This solution is recirculated for 

approximately 4 hours (no over night soak). The process is greatly influenced by how fouled the 

membranes were prior to the GIP, the amount of time the solutions are allowed to soak and by 

the temperature of the solution . 

Effective CIPs typically result in the system being able to run approximately 15 days before 

another GIP is required. Approximately every other month an extended (prolonged soak) or 

double GIP (acid solution recirculation/soak repeated after caustic solution recirculation) is 

required to regain full recovery. 

The GIP process continues to be evaluated and refined to improve the process and minimize 

downtime. 
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3.2 Maintenance 

This section details several system maintenance highlights encountered or implemented during 

the year. 

3.2.1 Air Compressor Repair and Oil Upgrade 

In June 2008 the air compressor began repeatedly overheating. The service vendor discovered 

that the food grade oil (recommended by the microfilter vendor) was deteriorating faster than 

expected and was causing the compressor to overheat. In addition , it was discovered that when 

the compressor was idle for extended periods, the food grade oil would "varnish". This condition 

eventually resulted in significant damage to several of the air compressor components. In 

October 2008 the air compressor failed again, which required the GWTP to be shutdown for 

several days to replace the temperature switch, thermovalve, and screw element on the 

compressor. At this time, the air compressor vendor agreed that upgrading the oil from food 

grade to synthetic oil would have no negative impacts on the microfilter. The compressor 

system is equipped with dual air reservoirs and redundant filters that will prevent any oil 

particles from entering the supplied air and contaminating the microfilter membranes. The air 

compressor has run without incident since the oil was upgraded. 

3.2.2 Microfilter Strainer Housing Replacement and Bypass 

In July 2008 the original microfilter strainer housing began leaking due to corrosion from 

repeated exposure to the harsh CIP conditions. Temporary repairs were made and 

replacement housing was ordered. The housing was replaced on 25 July 2008. On 5 August 

2008, during a CIP procedure, the replacement housing ruptured due to severe corrosion. The 

original (repaired) housing was re-installed to allow the system to stay on-line. The housing 

vendor inspected the failed replacement housing and determined that portions of the housing 

were not properly coated at the factory, thus a new replacement housing was ordered. The 

vendor also recommended that a bypass line be installed so the housing would no longer be 

exposed to the harsh CIP conditions. (Note: The strainer housing is only in use when the 

microfilter is treating water; during CIP process the strainer is not used but is still exposed to the 

CIP solution). On 20 August 2008 the bypass line was completed. The bypass line allows the 

strainer housing to be isolated from the harsh solution during CIPs, as a result no further 

corrosion issues are expected . The new strainer housing was received and installed on 1 O 

October 2008. 
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3.2.3 Chlorine Dioxide Control Valve and Actuator 

On 20 March 2008 the chlorine dioxide feed valve actuator was replaced with an upgraded 

model. The original chlorine dioxide feed valve model had been discontinued and the 

replacement model was not compatible with the original model actuator. The feed valve 

typically needs replacement every 6 months, when the original model valve was no longer 

available, the actuator needed to be replaced. 

The chlorine dioxide system is operating at maximum capacity. The original chlorine dioxide 

feed pump was sized properly for the original application. The pump could easily deliver >2 

gpm at a designed head of approximately 15 feet. In September 2005, during plant startup it 

was necessary to install an eductor on the influent pipe which created additional head pressure. 

This did not negatively affect the plant when operating at 25 gpm as the pump was not required 

to operate at full capacity. However, when the plant flow was increased to 50 gpm the head on 

the influent pipe was increased to more than 40 feet. At this pressure the chlorine dioxide feed 

pump struggles to maintain the necessary flow when the microfilter is operating at 53 gpm. On 

27 October 2008 an upgraded chlorine dioxide control valve, which has a larger flow control 

orifice and therefore slightly reduced head pressure, was installed. The upgraded valve allows 

sufficient chlorine dioxide flow when the microfilter is operating at 53 gpm. 

3.2.4 Repair and Re-Piping of Effluent Pump P-511 

On 6 February 2008 the impeller and mechanical seal were replaced on Effluent Pump (P-511 ). 

In addition , the pump was re-piped and the check valve re-located to the bottom of the suction 

pipe. The original piping design had the check valve located on the discharge side of the pump. 

This condition resulted in the pump losing prime each time the pump shut off. The pump would 

re-prime when it turned on , but the re-priming caused undue strain and wear on the impeller and 

seal , ultimately causing the seal to leak and the pump to lose capacity. The pump has operated 

with out incident (and retains prime when off) since the changes were implement. (Note: The 

alternate Effluent Pump, P-512, has the check valve located properly at the bottom of the 

suction pipe. The re-piping on P-512 was performed shortly after startup by CH2M Hill when 

the pump would not self-prime. At that time P-511 would self-prime so the piping was not 

changed.) 
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3.2.5 Wellfield Maintenance 

During the period of performance for this report no well field maintenance was performed or 

required. Both extraction wells continue to operate at designed flow with no problems observed. 

3.3 Monitoring 

The following sections detail the ATP sampling for arsenic and other contaminants of concern. 

3.3.1 Influent Inorganic Sampling 

Influent inorganic loading characteristics are assessed quarterly. Influent inorganic sampling is 

not required by either the discharge permit or by the L TMMP, but is periodically monitored to 

gauge system loading and to ensure that a sufficient iron concentration is maintained to 

promote iron and arsenic precipitant coagulation. (Note: As previously discussed, CH2M Hill 

Technical Memorandums during startup recommend a minimum iron concentration of 40 ppm. 

Influent iron concentration remains well above this level; however the ATP has the ability to add 

ferric chloride to the influent if necessary) . 

The total inorganic loading (iron, arsenic, and manganese) has slightly declined since system 

start-up, but remains high , averaging 68.56 ppm for 2008. Individual average concentrations for 

iron, arsenic and manganese were 63.63, 3.00, and 1.94 ppm respectively. Influent loading 

concentrations of iron, arsenic and manganese are shown in Table 3-4 and graphically 

illustrated in Figure 3-1. 

3.3.2 Effluent Arsenic Monitoring 

In accordance with the ATP's discharge permit, monthly effluent arsenic samples were collected 

each month throughout the year. Monthly sampling results are shown in Table 3-5. 

Overall the plant has been extremely effective at removing arsenic from the groundwater. 

Effluent arsenic concentrations have been consistently low, averaging 4 ppb during the year, 

well below the permit level of 150 ppb. Through 31 December 2008 the ATP has removed 

approximately 1,031 pounds of arsenic from the treated groundwater. 

3-6 



2008 Annual Report - Shepley's Hill Landfill and Treatment Plant 
Long-Term Monitoring and O&M Services 
Contract Number W91 ZLK-05-D-0009 Task Order -0006 
September 2009 

3.3.3 Other Sampling Results 

The discharge permit required quarterly sampling was conducted on 6 March 2008, 17 June 

2008, 1 O September 2008, and 2 December 2008. The required annual sampling was 

conducted concurrent with the 1 O September 2008 event. All sampled parameters were within 

discharge limits. Quarterly and Annual sampling results are shown in Tables 3-6 and 3-7, 

respectively. 

As required by the L TMMP, annual methane and volatile organic compounds (VOe) sampling of 

the plant influent was conducted. Results from methane sampling conducted on 1 O September 

2008 indicated a methane concentration of 14.5 ppm in EW-01 and 10.4 ppm in EW-04. 

Results from voe sampling conducted on 2 October 2008 are presented in Table 3-8. 

Detections of low concentrations of voes were consistent with previous years sampling results. 

3.3.4 Discharge Permit Modification 

No discharge permit modifications were made during 2008. The current permit, issued by 

Massachusetts Development, expires on 28 June 2010. 

3.4 Evaluation of Treatment Plant Capacity 

The plant was operated at 50 gpm for 2-3 days in January 2006 for chlorine dioxide dosage and 

residual testing. From startup through July 2007, the plant discharge permit was limited to 25 

gpm. In July 2007 the discharge permit was increased to 50 gpm and in August 2007 the plant 

flow was increased to maximum filtration capacity. As a result of operating the plant at the 

higher flow rate, several limitations were discovered that prohibit the plant from operating 

consistently and efficiently at an average flow of 50 gpm. The specific limitations and 

conclusions are described below. 

3.4.1 Chlorine Dioxide Feed Pump 

The original chlorine dioxide feed pump was sized properly for the original application. The 

pump could easily deliver >2 gpm at a designed head of approximately 15 feet. During startup, 

it was necessary to install an eductor on the influent pipe, which created an additional 20 feet. of 

head. This didn't negatively affect the plant when operating at 25 gpm, as the pump was not 

required to pump a full capacity. However, when the plant flow was increased to 50 gpm the 

head on the influent pipe was increase to >40 feet. The pump struggles to maintain the 
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necessary chlorine dioxide dosing when the microfilter is operating at 53 gpm. Any increase in 

flow or chlorine dioxide dosing rate will require the pump to be upgraded. 

3.4.2 CIP Frequency 

During startup, it was determined that the GIP frequency would likely be approximately once a 

month at a flowrate of 25 gpm. At an increased flow rate the GIP frequency has increased to 

approximately once every 2-3 weeks, which results in considerably more plant downtime. 

3.4.3 Lack of Sufficient Hot Water for CIPs 

The recommended GIP process requires approximately 120 gallons of water at 90* F. The 

original water tank has a capacity of 6 gallons, which is not adequate for the application. The 

lack of sufficient temperature can be compensated for by extending the soaking time of the GIP 

solution. At the recommended temperature the anticipated (according to the microfiltration 

vendor) GIP time is approximately 8-10 hours. Currently, the approximate GIP time is about 30 

hours. An adequate hot water source could drastically reduce the shutdown time necessary to 

complete CIPs. 

3.4.4 FBRO Pumpout 

During startup it was determined that the FBRO pumpout would need to occur approximately 

every 4-5 weeks at a flow rate of 25 gpm, which is roughly about 1.2 MG of treated 

groundwater. At an increased flow rate, not only does the plant generate more sludge, but the 

FBRO rolloff fills at a faster rate as a result of the increase pumping rate into the FBRO and the 

reduced time for drainage. At the increased flow rate , the FBRO needs to be pumped out 

approximately every 15 days or 0.95 MG of treated water. This results in more shutdown time 

for the ATP. 

3.4.5 Increased Sidestream Volume 

During startup, the plant microfilter was operated at approximately 28 gpm and was 

backwashed approximately every 42 minutes. This resulted in approximately 39,000 gallons of 

treated water with 2,100 gallons of sidestream flow, about 5%. 

At a flow rate of 52 gpm, the higher pressure and reduced retention time result in the microfilter 

fouling at a higher rate, which requires more frequent and higher volume backwashes. 
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Operating at 52 gpm, the microfilter is backwashed every 12 minutes. This results in 

approximately 67,000 gallons of treated water with 7500 gallons of sidestream flow, about 11 %. 

In summary, at the increased flow rate the treatment plant is much less efficient. Sidestream 

volume is recycled into the plant influent and is retreated, effectively reducing the capacity of the 

plant. 

3.5 Recommendations 

Recommendations for improvements to increase the average ATP flow rate to approximately 50 

gpm are described below. 

3.5.1 Upgrade Chlorine Dioxide Feed Pump 

As previously stated, the current chlorine dioxide pump is undersized for the current application 

and is operating at peak capacity. Upgrading the pump would allow more of a margin for proper 

chlorine dioxide dosing at the current and proper dosing at a higher rate of flow. 

3.5.2 Increase System Retention Time 

Currently the system has virtually no retention time (less than a minute) prior to the oxidized 

groundwater contacting the microfilter membranes. Grab samples have shown that even a 

short retention time of 5 minutes enhances the oxidation process, creates a better precipitant 

and reduces colodial solids. According to the microfiltration vendor, colodial solids quickly foul 

the membranes, resulting in more frequent backwashing. Adding a small (330 gal.) contact tank 

& mixer would decrease the fouling load, which would result in less backwashing (sidestream) 

and less CIPs (downtime) . Installation of th is contact tank is recommended and scheduled to 

be completed in March 2009. 

3.5.3 Direct Discharge of Sidestream Volume 

At the current maximum flowrate, the plant generates approximately 7,600 gallons per day of 

sidestream water (backwash), which is pumped back into the plant influent (reducing pumped 

volume from the wells) . It may be possible to use bag filters to remove any residual solids from 

the Inclined Plate Clarifier (IPC) supernatant and direct discharge this volume directly into the 

plant effluent. Previous sampling data showed the filtered IPC supernatant (1 O micron filter) 

contained approximately 350 ppb of As, if discharged with the existing plant effluent the 

3-9 



2008 Annual Report - Shepley's Hill Landfill and Treatment Plant 
Long-Term Monitoring and O&M Services 
Contract Number W91 ZLK-05-D-0009 Task Order -0006 
September 2009 

resulting effluent concentration would be around 40 ppb, which is below the discharge permit 

level of 120 ppb but exceeds an action level of 30 ppb that would trigger weekly sampling. 

Recent improvements to the IPC have resulted in a better quality supernatant. Using a 5 micron 

(or even a 1 micron) bag filter would reduce the arsenic concentration in the sidestream water. 

Reducing the sidestream water arsenic concentration to around 100 ppb (or less) would result in 

an effluent concentration of approximately 12 ppb, which is well below the discharge permit 

level of 120 ppb. Installation of this bag filter is recommended and scheduled to be completed 

in March 2009. 

3.5.4 Sufficient Hot Water Heater 

A properly sized hot water tank, capable of providing sufficient volume and temperature of CIP 

solution would increase the effectiveness of CIPs, decrease the amount of time necessary to 

perform CIPs, and thereby increase total plant throughput. Installation of a larger hot water tank 

is recommended and scheduled to be completed in March 2009. 

3.5.5 Evaluate Alternative Filtration Options 

In response to the MCL for arsenic being lowered to 1 0 ppb for drinking water, several vendors 

have recently developed new technologies for achieving this level in drinking water supplies. 

The application at the Shepley's Hill ATP presents some unique challenges (extremely high 

inorganic loading) , which limit the effectiveness and practicality of these technologies. 

However, as viable alternative treatment options become available, ECC will evaluate and 

recommend promising methods for potential bench and/or pilot scale testing. 
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4.0 GROUNDWATER MONITORING 

Groundwater monitoring activities were conducted in accordance with the L TMMP (CH2M Hill, 

2007b) for the period of 1 January 2008 through 31 December 2008. The details and results of 

these sampling events are presented in the following sections. Field forms for water levels and 

groundwater sampling are provided in Appendix C and analytical data validation reports are 

provided in Appendix D. 

4.1 Groundwater Elevations 

Groundwater level measurements at Shepley's Hill Landfill wells were collected as part of site

wide monitoring events on 16 April and 30 September 2008. Table 4-1 provides the relevant 

characteristics of the L TMMP monitoring well network including the geological unit(s) the well is 

screened in and screen depths or elevations. Figure 4-1 displays the locations of these wells, 

color coded by sampling frequency. Groundwater elevations for both sampling rounds are listed 

in Table 4-2. Groundwater elevations measured in April were on average one half foot higher 

than those in October. Contour maps of watertable elevation on 16 April and 30 September are 

presented in Figures 4-2 and 4-3. While precipitation was generally above average for much of 

2008, as reflected in the increasing water levels (in 54 of 70 wells), the geometry of the 

watertable surface in both spring and fall is similar to that observed in previous years. 

4.2 Geochemical Results 

L TMMP monitoring wells were purged and sampled in accordance with EPA's guidance for low 

stress purging and sampling (U.S. EPA, 1996b & 2002). Samples for the Spring (April) and Fall 

(October) events were analyzed for inorganics and general water quality parameters. 

4.2.1 Laboratory 

Table 4-3 provides a summary of laboratory analytical and field parameter data collected from 

the April and October 2008 sampling events. The laboratory analytes include arsenic, iron, 

manganese, and a suite of cations including calcium, magnesium, potassium , and sodium. In 

addition , other general chemistry parameters include turbidity, alkalinity, chloride, nitrogen (as 

nitrate), and sulfate. Values that exceed the cleanup levels established in the ROD are 

highlighted in Table 4-3. 
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In-situ geochemical water quality measurements collected iii conjunction with the "quarterly 

snapshot" sampling are presented in Table 4-4. Quarterly snapshots supplement in-situ field 

parameters collected as part of semi-annual sampling events to provide additional data to 

assess trends in the nearfield area. Parameters include pH, specific conductivity (SPC) , 

dissolved oxygen , temperature, and oxidation reduction potential (ORP). A summary of 

historical arsenic results at selected L TMMP wells is presented in Table 4-5. Arsenic (the 

primary COG) trends are discussed in Section 4.2.1.1, while ORP results (the primary indicator 

of redox conditions controlling arsenic mobility) are summarized in Section 4.2.2. 

These data are being used to evaluate geochemical conditions as they change with operation of 

the Contingency Remedy, primarily downgradient of the wellfield. However, data were collected in 

other areas to provide a baseline of upgradient conditions. In general, nearfield and downgradient 

wells, in close proximity to the extraction wells , have not yet shown significant increases in ORP 

since the Contingency Remedy pumping rate was increased to the full 50 gpm design rate. 

However there have been notable systematic decreases in arsenic concentrations in some 

downgradient wells, as discussed below. Though conditions appear to be improving, additional 

data needs to be collected to determine if trends persist over time. 

4.2.1.1 Arsenic Results 

Arsenic was detected above its cleanup level in 28 of 38 monitoring wells sampled at the site 

during the 2008 sampling events, down from 31 wells in 2007. Figure 4-4 presents arsenic 

results for the 2007 and 2008 semi-annual sampling events. Historic arsenic data through 2008 

for selected monitoring wells are provided in Table 4-5 and also plotted in chart form for 

selected wells in Appendix E. In general , arsenic concentrations in some wells have been 

relatively stable or decreasing, compared to historic levels. Only the following wells in 2008 

were reported to have concentrations greater than historical averages: SHL-11, SHM-05-41 C, 

and SHM-05-40X. As the latter two wells are in the downgradient area, well outside the 

extraction well capture zone, these results indicate the leading edge of the plume is still 

advancing. 

The 2007 AR (ECG, 2008a) suggested the elevated arsenic concentration (885.1 µg/L) at SHL-

19 observed in October 2007 was related to turbidity and recommended both filtered and 

unfiltered samples be collected during the October 2008 sampling round. Based on comparison 
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of the results for filtered (28 µg /L) and unfiltered (173.6 µg /L) samples, it is concluded that 

dissolved arsenic concentrations are considerably lower than previously thought at this location. 

Arsenic concentrations at SHM-93-22B have continued to display a downward trend since the 

Spring 2006 sampling round . Overall , arsenic levels at nearby well SHL-96-5B also appear to 

be on a downward trend since its historical maximum of 5,110 µg/L in May 2000. This general 

pattern is interpreted to be related to the operation of the extraction wells ; however, 

observations over a longer period will be necessary to confirm and better define these trends. 

During the 2008 spring sampling event, SHM-05-41 B and SHM-93-22B had the highest 

concentrations of arsenic at the site (2,349 and 1,721 µg/L respectively). Notably SHM-05-41 B 

and SHM-93-22B are screened at similar depths in the sand/till unit located just above bedrock. 

During the 2008 fall sampling event, well SHM-05-40X had the highest concentration of arsenic, 

4,920 µg/L, which is also the historical maximum for that well but similar to prior levels. During 

both sampling rounds in 2008, arsenic levels at SHL-8S and SHL-8D were below 1 µg/L. This is 

noteworthy because during the October 2007 sampling round, both wells had first time 

detections in excess of 1 O µg/L. It is suspected that both detections were anomalies, however 

further observations will be necessary to validate this assumption. 

4.2.1.2 Other COCs Results 

The other COCs detected at concentrations above cleanup levels were iron, manganese, and 

sodium (Table 4-3). Wells that had concentrations of manganese above the cleanup level of 

1,715 µg/Lwere: N-5 P-1, SHL-11 , SHL-19, SHL-22, SHM-05-39A, SHM-05-39B, SHM-05-41B, 

SHM-05-41 C, SHM-05-42B, SHM-93-22B, SHM-96-5B, SHM-96-5C, SHM-99-31 C, SHM-99-

32X, AND SHM-99-29X. The maximum value detected for manganese was 10,800 µg/L at 

SHM-96-5B in October 2008. Wells that had concentrations of sodium above the cleanup level 

of 20,000 µg/L were: SHL-13, SHL-20, SHL-22, SHM-05-39B, SHM-05-41C, SHM05-42B, SHM-

93-22B, SHM-96-5B, SHM-96-5C, SHM-99-32X, and SHM-01-36X. The maximum value 

detected for sodium was 83,000 µg/L at SHM-05-39B in October 2008. Concentrations of iron 

above the cleanup level of 9,100 µg/L were detected at 19 wells with a maximum value of 

100,000 µg/L at SHM-05-41 B in April 2008. Filtered and unfiltered samples were collected at 

well SHL-19, both of which exceeded the standards for iron and manganese. 
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Similar to arsenic, trends iron and manganese concentrations are evident that may or may not 

be related to changes to the flow system resulting from Contingency Remedy operation. Wells 

in which both parameters appear to be decreasing include: SHL-20, SHL-4, SHL-5, SHM-05-

39B, SHM-05-41 A, SHM-93-22C, SHM-96-5C, SHM-99-31 B, and SHM-99-31 C. Of these wells , 

SHL-20, SHM-05-39B, SHM-05-41 A, SHM-93-22C, SHM-96-5C, and SHM-99-31 B have also 

exhibited arsenic declines in the most recent samples. Wells in which iron or manganese 

appear to be increasing include: SHL-13, SHL-15, SHL-22, SHM-05-40X, SHM-05-42B, and 

SHM-93-10D. Of these wells, SHL-15 and SHM-05-40X have also exhibited arsenic increases 

in the most recent samples. 

4.2.2 Field Parameters 

In-situ geochemical water quality measurements collected in 2008 are presented in Tables 4-3 

and 4-4. While this sampling is conducted quarterly, the fourth round for 2007 was actually 

collected in January 2008. Therefore, the fourth quarter 2007 and first quarter 2008 rounds 

were combined, and the results are presented in this report. Future monitoring will adhere to the 

Jan-Apr-Jul-Oct schedule now established. 

ORP is a particularly significant field parameter at Shepley's Hill Landfill. Since arsenic and iron 

are mobilized by reducing conditions, be they landfill-induced or due to natural conditions (i.e. 

peat deposits) , higher concentrations are expected in locations where ORP values are negative. 

Arsenic concentrations and field ORP measurements from 2008 are listed in Table 4-3. As 

previously noted, the majority of samples with arsenic above 10 ug/L also have negative ORP 

values. One notable exception is SHL-15 which is upgradient of the landfill and considered a 

background well, yet presently has arsenic concentration of 75 ug/L. Other exceptions to this 

trend may reflect transition areas or seasonal influences. 

Downgradient area wells that have negative ORP values include SHM-99-32X, SHM-99-31 B, 

SHM-99-31 C, SHM-05-39A, SHM-05-39B, SHM-05-40X, SHM-05-41 B, SHM-05-41 C, and 

SHM-05-42B. Nearfield area wells with negative ORP values include SHL-9, SHL-22, SHM-93-

22B, SHM-93-22C, SHM-96-5B, and SHM-96-5C. Pond area wells with observed negative 

ORP values include SHP-01-38A, SHP-01-36X, and SHP-01-37X. Five upgradient area wells 

had negative ORP values: N-5 P-1, N-5 P-2, SHL-11, SHM-93-10C, and SHM-93-10D. 
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4.3 Proposed Monitoring Program Optimization 

As part of the technical analysis for 2008 an evaluation of historical analytical results and the 

function each individual well serves in that program was performed. The objective of this 

evaluation was to categorize each well in terms of purpose and usefulness with respect to 

analytical monitoring and thereby optimize the program without compromising the data quality 

objectives. Based on this evaluation it is recommended that select monitoring wells be 

considered for omission from the L TMMP program moving forward if they meet the following 

criteria: 

• Are not located downgradient of the landfill 

• Have a consistent history of Arsenic concentrations at background levels 

• Are providing little value in terms of bounding the plume 

Eight wells which appear to meet these criteria include: SHL-21, SHL-23, SHP-01-36X, SHP-01-

37X, SHL-10, SHM-93-10C, and SHM-93-10D. 

• SHL-21 is located in an area potentially downgradient of the landfill but is screened at 

the watertable, is therefore unlikely to be influenced by the landfill, and has never 

exhibited an Arsenic concentration in excess of the MCL. 

• SHL-23 is located in an area where water from Shepley's Hill is inferred to be recharging 

groundwater near the landfill toe, is therefore uninfluenced by the landfill, and has never 

exhibited an Arsenic concentration in excess of the MCL. 

• SHP-01-36X is a watertable well located in an area near the 'h inge' between areas 

where Plow Shop Pond is inferred to be gaining or losing water with respect to 

groundwater, is therefore uninfluenced by the landfill, and has consistently exhibited 

Arsenic concentrations in excess of the MCL but similar to the background conditions 

observed at SHL-15 and elsewhere. 

• Similarly, SHP-01 -37X is located adjacent Plow Shop Pond and exhibits a water level 

very close to pond level , is therefore uninfluenced by the landfill, and has consistently 

exhibited an Arsenic concentration in excess of the MCL but similar to background. 

• SHL-10, SHM-93-10C, and SHM-93-10D are water table and bedrock wells, respectively 

(though reported to be completed in bedrock the screened interval for SHM-93-10D is 

unknown). These wells are interpreted to be cross-gradient and therefore uninfluenced 

by the landfill , and have periodically exhibited Arsenic concentrations in excess of the 

MCL but similar to background. 
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It is recommended that these monitoring wells be removed from the L TMMP starting in 2009. 

In addition, based on review of the results of field parameter sampling for 2007 and 2008, it is 

evident that rapid changes in ORP or other indicator parameters are not occurring and, 

therefore, sampling at a quarterly frequency does not provide much useful information. 

Therefore, it is recommended that sampling for field parameters should be conducted a 

maximum of twice a year, in conjunction with routine analytical sampling . 
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5.0 SYSTEM PERFORMANCE METRICS AND ASSESSMENT 

In the 2007 AR (ECC, 2008a), a revised set of performance metrics were established and an 

initial system performance assessment was performed focused on system hydraulics and 

demonstration of containment of groundwater in excess of MCLs. Consistent with EPA 

guidance including A Systematic Approach for Evaluation of Capture Zones at Pump and Treat 

Systems (USEPA, 2008), a multiple lines of evidence approach was taken with respect to the 

performance assessment. The assessment components include the following: 

• Hydraulic Capture Zone Analysis 

o Gradient Vector Analysis 

o Capture Zone Width Calculation 

o Drawdown Assessment 

o Comparison to Numerical Model Results 

• Geochemical Monitoring 

o Advective Travel Time Analysis 

o Geochemical Assessment 

For 2008, individual components of the assessment have been updated only where new data is 

available. For example, because hydraulic gradients are largely unchanged since 2007, there is 

no need to update Capture Zone Width Calculation. Similarly, no new data are available on 

aquifer drawdown relative to that presented in the 2007 AR and, thus, the drawdown 

assessment was not updated, though the data was used to support modeling efforts as 

discussed below in Section 5.1.3. 

As part of the Supplemental Groundwater Investigation and Landfill Cap Assessment (AMEC, 

2009) the numerical model of groundwater flow used in extraction system design was revised 

and recalibrated to more accurately represent as-built conditions, with the extraction well 

screens completed only in the lower portion of the aquifer. In response to concerns raised over 

mass balance in this initial model update, further refinements have been recently completed. 

Consequently, the Comparison to Numerical Model Results and Advective Travel Time Analysis 

components of the assessment have been updated using the latest model. 
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In previous ARs quantitative assessment of Arsenic concentration declines was deferred based 

on the fact that the system had been operating at less than the full design rate of 50 gpm. Since 

July 2007 the system has been operating at full capacity and notably, declining Arsenic levels in 

nearfield wells, initially identified in the 2007 AR, persist. However, because arsenic declines 

have not been accompanied by changes in redox conditions a quantitative geochemical model

based extrapolation of Arsenic concentrations cannot yet be performed. Thus, this assessment 

component remains largely a qualitative description of current geochemical conditions and 

apparent trends. 

Table 5-1 provides a description of each assessment component, its data requirements, and a 

brief summary of the results. Additional details are provided in the following sections. The OPS 

determination for the overall remedy will be addressed in the future after Agency review of the 

Supplemental Groundwater Investigation and Landfill Cap Assessment (AMEC, 2009) and 

completion of the subsequent AOC 72 reporting. 

5.1 Hydraulic Capture Assessment 

The hydraulic capture assessment is comprised of four lines of evidence to support the 

evaluation. These components are presented in the following sections. 

5.1.1 Gradient Vector Analysis 

Horizontal hydraulic gradient vectors were computed for selected well triplets (3 adjacent wells 

with similar screened intervals) using data from three separate synoptic water level surveys, 

conducted on 15 October 2007, 16 April 2008, and 30 September 2008, under 50 gpm 

operating conditions. Figure 5-1 plots all three sets of vectors for comparison. Results are 

largely consistent with the previous analysis with two exceptions. The triplet comprised of SHL-

5, SHM-05-42A and SHL-8S displays a markedly different flow direction for both events in 2008 

relative to October 2007. This appears to be primarily a function of the anomalously low water 

level recorded at SHL-5 for October 2007, which is several feet below its historic mean value 

(unlike its near neighbors) . In addition, the triplet comprised of N-1,P-3; SHP-05-43 and SHP-

01-36X shows a significantly different flow direction for the April 2008 round. While this may 

reflect an actual reversal of flow direction related to the inferred "hingeline" between where the 

pond gains and loses groundwater, it is noteworthy that these water levels differ by less than 0.1 

feet, so the gradient is essentially negligible. 
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As expected, gradient vectors in the nearfield area remain directed toward the extraction wells 

while those farfield exhibit an equal or greater apparent variation due to seasonal changes in 

watertable elevation . Vectors along the western edge of plow Shop Pond confirm (as previously 

interpreted) that there is hydraulic gradient toward the pond in the Red Cove area and away 

from the pond closer to the dam. As will be shown in Sections 5.1.4 and 5.2.1 below, calculated 

gradient vectors are also generally consistent with model predicted patterns of flow both inside 

and outside the capture zone. 

5.1.2 Capture Zone Width Calculation 

Calculation of capture zone width was performed based on the basic water balance equation for 

an idealized aquifer: 

O=WBKi 

where: Q = flow rate (vol/time) 
W = capture zone width (length) 
B = saturated thickness (length) 
K = hydraulic conductivity (length/time) 
i = hydraulic gradient (dimensionless) 

assuming: 1) homogenous, isotropic aquifer 
2) constant saturated thickness 
3) no recharge 

Input parameter values are as follows: 

1. Cumulative extraction rate of EW-01 and EW-04 is 50 gpm (9625 cubic feet per day). 

2. Saturated thickness at the extraction well area is a maximum of 94 feet with an average 

of 90 feet. The impacted portion in which the wells are screened is approximately 50 

feet. 

3. Hydraulic conductivity of the overburden/waste deposits is estimated at 45 ft/day at the 

extraction wells and 35 ft/day upgradient within the landfill (Harding ESE, 2002; CH2M 

HILL, 2006). 

4. Hydraulic gradient across the extraction well area (based on 2007 and 2008 synoptic 

water levels from N5, P1 to SHM-93-22C) ranges from 0.0054 to 0.0072 ft/ft with an 

average of 0.0063 ft/ft. 
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Using the average hydraulic conductivity (40 ft/day) and gradient (0.0063 ft/ft) , the calculated 

capture zone width is 763 feet based on the estimated saturated thickness of 50 feet. This 

saturated thickness value is considered representative of the impacted portion of the aquifer, 

across which the extraction wells are screened, as well as the full saturated thickness within the 

landfill proper just upgradient. For the full saturated thickness at the extraction wells (90 feet) , 

the calculated capture zone width is 424 feet. Further upgradient, the overburden aquifer 

continues to thin as the bedrock surface rises and calculated capture zone width would increase 

proportionally. 

Given the simplicity of this analytical solution approach, results are inversely proportional to both 

the hydraulic conductivity and saturated thickness parameters. Therefore, it is acknowledged 

that uncertainty in these values directly corresponds to uncertainty in the predicted capture zone 

width. Despite this limitation, based on an interpreted width of the impacted portion of the 

aquifer at the extraction wells of less than 444 feet (approximate distance from SHM-96-5B to 

SHL-23) the calculated capture zone width is considered sufficient to achieve full containment of 

the northward migrating plume lobe. It is noted that there is some uncertainty as to how far east 

of SHM-96-5B impacted groundwater persists, however data from SHL-8D, screened at a 

similar depth, and SHL-21, screened at the watertable, suggests the northern lobe is not 

contiguous with the elevated arsenic concentrations at SHL-11. 

5.1.3 Drawdown Assessment 

The 2007 AR (ECC, 2008a) included the results of an extraction system hydraulic drawdown 

assessment (performed February-March 2008) to calculate drawdown in the aquifer under 

ambient (non-pumping) and stressed (pumping) conditions. Based on comparison of observed 

drawdowns to contours of predicted drawdown developed using the existing (CH2MHill's 

'run412') groundwater model , it was concluded that the model overpredicts the magnitude in the 

nearfield area due to the fact that: 1) some wells have shallow screens while the extraction wells 

are screened only in the deep portion of the aquifer whereas the overburden aquifer is 

represented in the model as a single integrated layer, and 2) the model does not presently 

account for vertical anisotropy in hydraulic conductivity of the aquifer which likely limits 

propagation of pumping stresses vertically in the field . Consequently, to improve 

correspondence with field observations and thereby the accuracy of model predictions, these 

data, along with synoptic water levels from 2/20/08, were used in recalibration of the existing 

numerical model of groundwater flow. The development of this initial 3-layer model (SHL004) 
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was documented in the Supplemental Groundwater Investigation and Landfill Cap Assessment 

(SGILCA) (AMEC, 2009). 

5.1 ,4 Comparison to Numerical Model Results 

In the 2007 AR, the then current groundwater flow model of operating conditions (referred to as 

'run412' in various CH2M HILL reports) was utilized to delineate the extraction well capture 

zone and map flow patterns and advective travel time relationships in the downgradient area. 

As discussed above, in early 2008 the 'run412' model was revised and recalibrated as part of 

the SGILCA. Significant model revisions include: 1) subdivision of the single model layer 

representing overburden into separate shallow and deep layers (the 'deep overburden' layer 

corresponding to the portion of the aquifer in which the extraction wells are completed) and 2) 

introduction of vertical anisotropy within the overburden ranging from 3:1 in the shallow portion 

to 10:1 in the deep portion. 

Subsequent to the SGILCA, the 3-layer model has been further revised to resolve the mass 

balance issues acknowledged in that report and recalibrated. In addition , average water levels 

recorded since system operation began in Fall 2005 were calculated for comparison to the 

current calibration targets from Feb 2008 (Table 5-2). It was noted that synoptic water levels 

from Feb 2008 were higher than average, potentially due to active recharge from snowmelt 

before and during the survey. Thus, these water levels are not considered representative of 

long-term average conditions which the steady-state model simulates. Consequently, this 

latest model (SHL005) has been recalibrated to average water levels along with drawdown from 

the Feb 2008 shutdown test (Figures 5-2 through 5-4). A comparison of mass balance between 

the original 2-layer and most current 3-layer (SHL005) model is provided in Table 5-3. Changes 

to input parameters relative to the SHL004 (and SHL002) model variant include: 1) increase in 

bedrock hydraulic conductivity by a factor of 2 from 0.65 ft/day to 1 .2 ft/day, 2) increase in 

hydraulic conductivity within the landfill and the overburden immediately downgradient to 50 

ft/day (previous values ranged from 35 to 45 ft/day) , 3) adjustment of vertical anisotropy to 10:1 

throughout the overburden saturated thickness, and 4) utilization of the more stable PCG2 

numerical solver. 

Figure 5-5 shows the model predicted watertable elevation contours and capture zones as 

defined by backward particle tracking from the extraction well pair utilizing the SHL005 model. 

Three capture zones are depicted: the 50 gpm design rate, the average rate achieved for 2008 
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of 34 gpm (based on total discharge to the POTW), and 41.7 gpm, the average rate presently 

being achieved since system upgrades in May 2009. In addition , reverse particle tracks from 

monitoring well screens in which Arsenic exceeds the MCL have been developed using the 

ambient conditions model variant. The endpoints of these flowpaths indicate the source areas 

for this water (under current recharge conditions with the cap in place). This map indicates: 1) 

the predicted capture zone for the system as operated in 2008 effectively contains groundwater 

passing through the western half of the landfill footprint, and 2) the source areas for captured 

water correspond to the predicted source areas for arsenic impacted water downgradient. 

Therefore, the extraction system as currently being operated is considered sufficient to fully 

contain impacted groundwater migrating northward from the toe of the landfill, though this 

conclusion is subject to the uncertainty in the eastward extent of impacts cited above in Section 

5.1.2. 

Figure 5-6 depicts this same capture zone particle tracks from a cross-sectional perspective. 

Though partially obscured by particle tracks coming down from the elevated watertable under 

Shepley's Hill, this figure indicates the capture zone extends vertically upward well into the 

shallow overburden layer (layer 1) to an elevation of approximately 207 ft ngvd in the vicinity of 

the extraction wells and systematically higher as the aquifer thins and rises to the south. 

Though modeling results are never unique, collectively, the correspondence to observed water 

levels, drawdowns, gradients and the prevailing conceptual hydrogeologic model suggest the 

revised model is a reasonable representation of the groundwater flow system under pumping 

conditions. 

5.2 Geochemical Monitoring Assessment 

Recent and historical trends in aquifer geochemistry and specifically arsenic are discussed in 

Section 4.2. Notably, since the Contingency Remedy has been in operation, arsenic 

concentrations in selected nearfield wells (SHM-96-5B and SHM-93-22B) have systematically 

declined. These apparent trends are discussed below in the context of site-wide flow patterns 

and travel times and also in terms of changes to prevailing geochemical conditions (redox) as 

they relate to expected time-to-cleanup. 
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5.2.1 Advective Travel Time Analysis 

The existing groundwater flow model may be used to calculate travel time relationships 

throughout the flowfield. Figure 5-7 illustrates model-predicted travel times using time markers 

(arrows spaced at 2 year intervals) along forward particle paths initiated from a line south of the 

extraction wells. This map shows that groundwater in the downgradient area travels horizontally 

at an average velocity of less than 1 ft/day. For example, groundwater presently in the vicinity 

of SHL-21 will require approximately 4 years to reach SHP-99-31A along Molumco Road. As a 

consequence of this relatively slow advective transport velocity and the fact that redox 

conditions will likely take some time to fully equilibrate to flow system changes, rapid changes in 

ORP values and arsenic concentrations in downgradient wells are not expected . 

5.2.2 Geochemical Assessment 

As discussed in Section 4, based on available monitoring data, elevated metals concentrations 

and negative redox potential persist approximately 1500 feet downgradient of the landfill toe. 

Maximum arsenic concentrations in this plume lobe are at ppm levels, however, impacted 

groundwater primarily occurs in the lower half of the overburden aquifer and its vertical position 

as it extends downgradient, is controlled by the elevation of the bedrock-overburden contact. 

Impacted groundwater also exists outside the landfill footprint in the vicinity of Red Cove. 

Maximum arsenic concentrations are below 1 ppm and this plume lobe is generally found in the 

shallow portion of the overburden aquifer. 

Notable declines in arsenic concentration within the toe plume were observed during the 

October 2007 sampling at SHM-96-5B and SHM-93-22B, the two impacted monitoring locations 

nearest the extraction wells , and these declines have generally persisted through 2008. These 

data are of interest as they potentially reflect the beginning of mitigation of arsenic impacts in 

the downgradient aquifer. Consequently, an initial evaluation of methods for quantifying and 

projecting these apparent trends was undertaken. Methods considered ranged from simple 

empirical curve fitting approaches to sophisticated geochemical modeling techniques. This 

evaluation concluded that , due to the complexities of redox chemistry and Fe-As relationships, 

empirical methods will tend to yield overly optimistic projections of the time to cleanup and only 

methods which consider overall geochemical conditions should be considered. 
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However, as presented in Section 4.2, overall geochemical conditions have not changed in 

these particular wells, as exhibited by field parameters, specifically redox potential, and other 

metals concentrations such as iron and manganese. These observations suggest the 

geochemical system is still in the process of equilibrating to the comparatively rapid changes in 

flow system dynamics that have resulted from operation of the extraction wells. Further, 

geochemical model-based studies of natural attenuation rates after capping at other arsenic 

impacted landfills suggest that, due to carbon adsorbed on the aquifer matrix which continues to 

consume oxygen, several 1 00s of aquifer pore volumes would need to be flushed with 

oxygenated water to reduce arsenic concentrations by 2 orders of magnitude (USGS, 2004). 

Consequently, based on approximately 4 years of groundwater travel time between the landfill 

toe and Molumco Rd., this portion of the aquifer would require ~1000 years to reach the target 

cleanup level. Thus, recent arsenic declines, however encouraging, are potentially ephemeral. 

Until overall geochemical conditions exhibit consistent and prevailing changes, specifically 

increases in redox potential and declines in both iron and arsenic, extrapolation of observed 

arsenic concentration trends by any method is not considered practical at this time. 

5.3 Performance Assessment Summary 

Consistent with EPA guidance including A Systematic Approach for Evaluating of Capture 

Zones at Pump and Treat Systems (USEPA, 2008), a multiple lines of evidence approach was 

taken with respect to the performance assessment. The individual assessment components, 

their data requirements, and a brief summary of the results are provided in Table 5-3. With 

respect to the hydraulic capture zone analysis, while no single component conclusively 

demonstrates capture effectiveness, all four indicate some degree of correspondence to the 

expected aquifer response to pumping. With respect to the geochemical monitoring, the data 

may reflect the beginning of mitigation of arsenic impacts in the downgradient aquifer, yet, 

based on estimated groundwater velocities, it will take many years to 'flush' currently impacted 

groundwater from areas outside the capture zone and then additional time for new equilibrium 

redox conditions (presumably oxidizing) to be established, which in turn are expected to result in 

declines in arsenic concentration. 

Given that a number of monitoring wells upgradient (i.e. SHL-15) or cross-g radient (i.e. SHM-

93-10D) from the landfill, and well outside the influence of the groundwater extraction system, 
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exhibit arsenic concentrations in excess of the MCL, the expectation that the Contingency 

Remedy can achieve the ROD objectives is potentially unrealistic. In particular, both EPA-ORD 

studies and groundwater flow modeling efforts to date have indicated that the Contingency 

Remedy does not preclude or significantly reduce groundwater discharge to Red Cove. 

Therefore, the discharge of shallow arsenic-impacted groundwater to Red Cove, evident in 

SHL-11 and SHP-01-38A, is expected to persist. Whether this condition poses a risk is to-be

determined via the proposed RI/FS activities for AOC 72, however, these arsenic concentrations 

are an order of magnitude lower than those in the northward migrating plume. Thus, the 

Contingency Remedy, as presently configured, can be interpreted to contain the majority of 

arsenic mass within the landfill footprint being mobilized by landfill-induced reducing conditions 

and , therefore, the system is considered to be operating as designed. 

5-9 



2008 Annual Report - Shepley's Hill Landfill and Treatment Plant 
Long-Term Monitoring and O&M Services 
Contract Number W91 ZLK-05-D-0009 Task Order -0006 
September 2009 

6.0 CONCLUSIONS AND RECOMMENDATIONS 

Conclusions and recommendations resulting from the long-term monitoring and O&M services 

conducted at Shepley's Hill Landfill during 2008 are summarized in the following sections. 

6.1 Conclusions 

• The landfill cap was mowed to an approximate height of 4" in the fall of 2008 and areas 

within northern drainage swales were cleared of vegetation. 

• The overall condition of the landfill appears satisfactory with the exception of several 

settled areas where pooling of water is frequently observed and, damaged or non

existent fencing. 

• Elevated levels of methane and percent lower explosive limit (LEL) were observed in five 

LGPs (LGP-05-SX, LGP-05-9X, LGP-05-1 OX, LGP-05-13X, and LGP-05-14X) on the 

southern end of the landfill during low barometric pressure conditions. These same 

LGPs were re-sampled during high pressure conditions and the results were consistent 

with historic data. 

• Landfill gas vent results were consistent with historical results and indicate proper landfill 

gas venting. 

• The Contingency Remedy groundwater extraction and treatment system was operated 

at a rate of 46 gpm, accounting for sidestream recirculation. 

• The ATP was on-line approximately 81 % of the available time during the year. However, 

a significant part of the downtime for 2008 was related to the drawdown assessment 

conducted in February-March , microfilter strainer basket replacement, and air 

compressor repairs . During routine operations by far the largest contributor of downtime 

is the frequent need for filtered bottom roll-off (FBRO) pumpouts and clean-in-place 

maintenance on the microfiltration system. Based on total discharge to the POTW, the 

net average extraction rate for the year is 34 gpm. 

• Several maintenance activities were completed, including microfilter strainer housing 

replacement, chlorine dioxide actuator replacement and effluent pump repair to maintain 

the ATP in good working condition. 

• The ATP was extremely effective at removing arsenic from the groundwater. Average 

influent arsenic concentrations remain high at approximately 3,000 µg/L. Effluent 

arsenic concentrations have been consistently low, averaging 4 µg/L during the year, 
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well below the target goal of 10 µg/L. Through 31 December 2008 the ATP has 

removed approximately 1,031 pounds of arsenic from the treated groundwater. 

• While 2008 water levels were generally higher than in 2007, the geometry of the 

watertable surface in both spring and fall is similar to that observed in previous years. 

• In general , arsenic concentrations in the L TMMP wells remain relatively stable or 

decreasing, compared to historic levels. Only the following wells in 2007 were reported 

to have concentrations greater than historical averages: SHL-11, SHM-05-41 C, and 

SHM-05-40X. 

• Geochemical data collected to date have not displayed significant changes in redox 

chemistry related to the operation of the system, however systematic reductions in 

arsenic concentrations are apparent in two wells immediately downgradient of the 

capture zone. 

• The hydraulic capture zone assessment indicates that the extraction wellfield is 

containing the majority of arsenic mass migrating northward from the landfill toe and, 

therefore, is operating as designed. 

6.2 Recommendations 

All recommendations made in the 2007 AR were completed in 2008 with the exception of the 

surface repairs and landfill gas monitoring assessment, which were completed in the first half of 

2009. As discussed above, projection of Arsenic trends is deferred until monitoring data 

indicates consistent changes to related geochemical parameters such as dissolved iron , ORP, 

and DO are observed. Recommendations for 2009 are as follows: 

• The settled areas where pooling and minor rutting damage has been observed should 

be repaired (filled, graded & seeded) . In addition , the small trees near the margin of the 

landfill should be removed and the gas vents painted. 

• The landfill perimeter gas monitoring network should be augmented with additional gas 

wells completed in the vadose zone in both the southern and northern boundary areas. 

• The frequency of the perimeter landfill gas monitoring should be increased to quarterly in 

2009. 

• The current chlorine dioxide pump should be upgraded to allow for proper chlorine 

dioxide dosing at the higher rate of flow. 

• A small (330 gal. ) contact tank & mixer should be added to increase retention time and 

thereby create a better precipitant and reduce colloidal solids to decrease the fouling 
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load on the microfilter, which would result in less backwashing (sidestream) and less 

CIPs (downtime) . 

• Use bag filters to remove residual solids from the Inclined Plate Clarifier (IPC) 

supernatant and direct discharge this volume directly into the plant effluent and thereby 

eliminate the recycling of this 'sidestream' water which presently limits plant capacity. 

• Increase the size of the hot water tank to provide sufficient volume & temperature of GIP 

solution to increase the effectiveness of Cl Ps, and decrease the amount of time 

necessary to perform CIPs. 

• In order to address the bias of Arsenic concentrations due to turbidity, filtered samples 

should be collected from SHL-19 going forward. 

• The groundwater monitoring program should be optimized to winnow monitoring 

locations and frequencies which provide minimal value. Wells SHL-21 , SHL-23, SHP-

01-36X, SHP-01-37X, SHL-10, SHM-93-1 OC, and SHM-93-1 OD should be removed from 

the L TMMP starting in 2009. Sampling for field parameters should be conducted twice a 

year in conjunction with analytical sampling. 
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Table 1-1 
Contaminants of Concern (COC) Cleanup Level 

Shepley's Hill Landfill 
Devens, Massachusetts 

coc Cleanup Level (µg/L) Selection Basis 

Arsenic 10 MCL(1) 

Chromium 100 MCL 

1,2-Dichlorobenzene 600 MCL 

1,4-Dichlorobenzene 5 MCL 

1,2-Dichloroethane 5 MCL 

Lead 15 Action Level 

Manganese 1715 Background(2) 

Nickel 100 MCL 

Sodium 20000 Health Advisory 

Aluminum 6870 Background 

Iron 9100 Background 

Notes: 

1) Revised from ROD clean-up level of 50 µg/L 

2) Revised ROD clean-up level based on background evaluation 

MCL = Maximum Contaminant Level 

May 2009 



Table 3-1 
Operations Summary - January 2008 

Shepley's Hill Landfill 
Devens,Massachusetts 

Date Hours On-Line 
Gallons 

Status 
Discharged 

01/01/2008 23.5 62 ,900 System shutdown at 2330 for FBRO and CIP. 
01/02/2008 8.75 22,900 FBRO & CIP completed, system restarted at 1515. 

01/03/2008 21.75 55,200 
System SCADA alarm at 2145, T-2 tank low, system 

remotely shutdown by operator. 
01/04/2008 16.25 41,100 System restarted at 07 45. 
01/05/2008 24 60,300 Operating. 
01/06/2008 24 60,000 Operating. 
01/07/2008 24 59,700 Operating . 
01/08/2008 24 58,900 Received 1500 gallons sodium hypochlorite. 
01/09/2008 23.75 58,600 Changed chlorine cylinder. 

01/10/2008 11 29,300 
Completed monthly sampling, effluent As at 3.0 ppb. 

System shutdown at 1100 for CIP. 
01/11/2008 12 29,700 CIP completed , system restarted at 1200. 
01/12/2008 24 60 ,200 Operating. 
01/13/2008 24 60,200 Operating . 
01/14/2008 24 61 ,200 Operating. 
01/15/2008 23.75 62 ,200 Changed chlorine cylinder. 
01/16/2008 24 61 ,700 Operating . 
01/17/2008 24 64,100 Operating . 

01/18/2008 8.5 24,400 System shutdown at 0830 for FBRO pumpout and CIP. 

01/19/2008 0 0 System shutdown. 
01/20/2008 0 0 System shutdown. 
01/21/2008 12.5 33,000 FBRO & CIP completed , system restarted at 1145. 
01/22/2008 24 61 ,300 Operating. 
01/23/2008 24 60,200 Operating . 
01/24/2008 24 61,100 Changed chlorine cylinder. 
01/25/2008 24 62,600 Operating. 
01/26/2008 24 61,400 Operating. 
01/27/2008 24 62,600 Operating. 
01/28/2008 24 62,500 Operating. 
01/29/2008 24 63,400 Operating . 

01/30/2008 24 64,400 
SCADA call at 2000, low air pressure. Operator 

responded and reset alarm, no downtime. 
01/31/2008 24 64,000 Ooeratinq. 

Total 617.75 1,589,100 
Total 

Available 744 
Hours 

Percent On-
83 

Line 
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Date 

03/01/2008 
03/02/2008 

03/03/2008 

03/04/2008 
03/05/2008 

03/06/2008 

03/07/2008 
03/08/2008 

03/09/2008 

03/10/2008 

03/11/2008 

03/12/2008 

03/13/2008 
03/14/2008 
03/15/2008 
03/16/2008 
03/17/2008 
03/18/2008 

03/19/2008 

03/20/2008 

03/21/2008 
03/22/2008 
03/23/2008 
03/24/2008 
03/25/2008 
03/26/2008 

03/27/2008 

03/28/2008 

03/29/2008 
03/30/2008 
03/31/2008 

Total 
Total 

Available 
Hours 

Percent On-
Line 

2008 Annual Report 

Hours On-Line 

24 
24 

21 .5 

24 
24 

24 

24 
24 

3 

8 

14 

10 

24 
24 
24 
24 
24 
24 
--

22.5 

14.25 

24 
24 
24 
24 
24 

Table 3-1 
Operations Summary - March 2008 

Shepley's Hill Landfill 
Devens,Massachusetts 

Gallons 
Status 

Discharged 
63,400 Operating . --
63,300 Operating . 

57,800 
SCADA call at 0455, system shutdown due to faulty 

CLO2 valve. Operator restarted plant at 0730. 
63,600 Operating . 
62,000 Completed Integrity Test on microfilter skid. 

61 ,600 
Changed chlorine cylinder. Completed monthly and 

quarterly effluent sampling , effluent arsenic at 1.1 ppb. 
--

61 ,000 _______Q_ee rating . 
60,800 Operating . 

SCADA call at 0225, system shutdown due to faulty 
8,500 CLO2 valve. Valve replaced . System remained off-line 

for CIP and FBRO pumpout. 

22,400 
CIP and FBRO pumpout completed , system restarted at 

1500. 

17,000 
SCADA call at 1350, system shutdown, CLO2 actuator 

failure, replacement ordered. 

24,900 
System restarted at 1410, CLO2 actuator replacement 

pending, replacement ordered . 
57,800 Operating . 
58,600 Operating . 
58,300 Operating . 
58,500 Changed chlorine cylinder. 
58,300 Operatinq . 
58,200 Operating . 

SCADA call at 2230, system shutdown due to CLO2 
55,000 

actuator failure. 

35,500 
System restarted at 0800. System shutdown at 1015, 

actuator replaced , system restarted at 1200. 
58,600 Operating. 
57,700 Operating. 
58,700 Operating. 
59,300 Operating. 
61 ,800 Changed chlorine cylinder. -

24 62,400 Operating . 
-

8 23,300 System shutdown at 0800 for CIP and FBRO pumpout. 

10.5 26,900 
CIP and FBRO pumpout completed , system restarted at 

1330. 
24 60,400 Operating . 
24 60,500 Operating . 
24 60,500 Chanqed chlorine cylinder. 

639.75 1,596,600 

744 

86 
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Date Hours On-Line 

05/01/2008 

05/02/2008 

05/03/2008 
05/04/2008 
05/05/2008 

05/06/2008 

--

05/07/2008 

05/08/2008 
05/09/2008 
05/10/2008 
05/11/2008 
05/12/2008 
05/13/2008 
05/14/2008 

05/15/2008 

05/16/2008 

05/17/2008 

05/18/2008 

05/19/2008 

05/20/2008 
05/21/2008 
05/22/2008 
05/23/2008 
05/24/2008 
05/25/2008 
05/26/2008 

05/27/2008 

05/28/2008 
05/29/2008 
05/30/2008 

05/31/2008 

Total 
Total 

Available 
Hours 

Percent On
line 

2008 Annual Report 

10.5 

14.5 
--
24 
24 
24 

15.5 

18 

24 
24 

--
24 
24 
24 
24 
24 

24 

24 

12 

0 

14 
--
24 
24 
24 
24 
--
24 
--
24 

--
24 

9 

15 
--
24 
--
24 

23.75 

636.25 

744 

86 

Table 3-1 
Operations Summary - May 2008 

Shepley's Hill Landfill 
Devens,Massachusetts 

Gallons 
Status 

Discharged 

29,000 System shutdown at 1030 for CIP and FBRO pumpout. 
--

37,700 
CIP and FBRO pumpout completed , system restarted at 

0930. 
~ 

60,600 Operating. 
-

61,500 Operating. 
60,900 Operating. 

39,200 
System shutdown at 0630 per request of 

MassDevelopment POTW. System restarted at 1500. 

S CADA callout, system shutdown at 0130, momentary 
45,400 power failure . System restarted at 0730. Changed 

chlorine cylinder. 
60 ,600 Operating. 
61 ,300 Operating. 

-- --
61 ,000 Operating. 
60,200 Operating. 

--

60,900 Operating. 
61,400 Operating. 
60,200 Changed chlorine cylinder. 

61 ,200 Completed monthly samping, effluent As at 1.0 ppb. 
--

61,300 Operating. 
-- -

SCADA callout, system shutdown at 1200, T-2 hi-hi . 
30,800 System left off for CIP and FBRO pumpout. Performed 

Integrity Test on Micro filter. Started CIP. 
0 System shutdown, CIP ongoing . 

35,700 
FBRO pumpout and CIP completed . System restarted 

at 1000. 
-- --

60,400 Operating. 
59,800 Operating. 
60,700 Operating. 
60,600 Installed anti-siphon on sludge line to FBRO. 

- -
60,400 Operating. 

--
59,800 Operating. 

--
60,500 Operating. 

22,900 
System shutdown at 0900 at the request of Mass 

Development, pump station problem. Started a CIP. 
37,000 Completed CIP. Changed chlorine cylinder. 
61,000 Operating. 

- -
61 ,300 Operating. 

63,000 
SCADA alarm 2109, high T-2 leve. System remotely 

shutdown by operator at 2350. 
1,616,300 
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Table 3-1 
Operations Summary - January 2008 

Shepley's Hill Landfill 
Devens,Massachusetts 

Date Hours On-Line 
Gallons 

Status 
Discharged 

01/01/2008 23.5 62,900 System shutdown at 2330 for FBRO and CIP. 
01/02/2008 8.75 22,900 FBRO & CIP completed , system restarted at 1515. 

01/03/2008 21 .75 55 ,200 
System SCADA alarm at 2145, T-2 tank low, system 

remotely shutdown by operator. 
01/04/2008 16.25 41 ,100 System restarted at 07 45. 
01/05/2008 24 60,300 Operating. 
01/06/2008 24 60,000 Operating. 
01/07/2008 24 59,700 Operating. 
01/08/2008 24 58,900 Received 1500 gallons sodium hypochlorite. 
01/09/2008 23.75 58,600 Changed chlorine cylinder. 

01/10/2008 11 29,300 
Completed monthly sampling, effluent As at 3.0 ppb. 

System shutdown at 1100 for CIP. 
01/11/2008 12 29,700 CIP completed , system restarted at 1200. 
01/12/2008 24 60,200 Operating. 
01/13/2008 24 60,200 Operating. 
01/14/2008 24 61 ,200 Operating. 
01/15/2008 23.75 62,200 Changed chlorine cylinder. 
01/16/2008 24 61 ,700 Operating. 
01/17/2008 24 64,100 Operating. 

01/18/2008 8.5 24,400 System shutdown at 0830 for FBRO pumpout and CIP. 

01/19/2008 0 0 System shutdown. 
01/20/2008 0 0 System shutdown. 
01/21/2008 12.5 33,000 FBRO & CIP completed, system restarted at 1145. 
01/22/2008 24 61,300 Operating. 
01/23/2008 24 60 ,200 Operating. 
01/24/2008 24 61 ,100 Changed chlorine cylinder. 
01/25/2008 24 62 ,600 Operating. 
01/26/2008 24 61,400 Operating. 
01/27/2008 24 62,600 Operating. 
01/28/2008 24 62,500 Operating. 
01/29/2008 24 63,400 Operating. 

01/30/2008 24 64,400 
SCADA call at 2000, low air pressure. Operator 

responded and reset alarm, no downtime. 
01/31/2008 24 64,000 Operating. 

Total 617.75 1,589,100 
Total 

Available 744 
Hours 

Percent On-
83 

Line 
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Table 3-1 
Operations Summary - February 2008 

Shepley's Hill Landfill 
Devens,Massachusetts 

Date Hours On-Line 
Gallons 

Status 
Discharged 

02/01/2008 24 64,400 Operating. 
--

02/02/2008 24 64,400 Operating. 
02/03/2008 24 64,300 Operating. 
02/04/2008 24 64,300 Changed chlorine cylinder. 

02/05/2008 7.25 20,800 System shutdown at 0715 for FBRO pumpout and CIP. 

02/06/2008 14.25 37,500 
FBRO pumpout and CIP completed, system restarted at 

0945. Completed re-piping of P-511 effluent pump. 
-

02/07/2008 24 64,200 Operating. 
02/08/2008 24 64,100 Operating. 
02/09/2008 24 64,000 Operating. 
02/10/2008 24 63,800 Operating. 
02/11/2008 24 63,700 Changed chlorine cylinder. 
02/12/2008 24 64,100 Operating. 

02/13/2008 24 63,900 Completed monthly sampling, effluent As at 1.0 ppb. 

02/14/2008 24 64,300 Operating. 
02/15/2008 24 63,600 Operating. 
02/16/2008 24 63,600 Operating. 
02/17/2008 24 64,200 Operating. 
02/18/2008 24 63,300 Operating. 
02/19/2008 24 64,600 Changed chlorine cylinder. 

02/20/2008 12 33,500 
System shutdown at 1200 for FBRO, CIP, and 

Drawdown Assessment. 
02/21/2008 0 0 System shutdown. 

02/22/2008 0 1,800 
System shutdown. FBRO pumpout completed , started 

CIP. 
02/23/2008 0 0 System shutdown. 
02/24/2008 0 0 System shutdown. 

02/25/2008 0 0 
CIP completed . Air compressor maintenance 

completed . 

02/26/2008 17 45,200 
System restarted at 0710. Drawdown Assessment 

ongoing . 
02/27/2008 24 63,500 Changed chlorine cylinder. 
02/28/2008 24 63,400 Operating. 
02/29/2008 24 63,600 OperatinQ. 

Total 530.5 1,418,100 
Total 

Available 696 
Hours 

Percent On-
76 

Line 
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Table 3-1 
Operations Summary - March 2008 

Shepley's Hill Landfill 
Devens,Massachusetts 

. Gallons 
Date Hours On-Lme D" h d Status Isc arge 

03/01/2008 24 63,400 Operating. ___ _ 
03/02/2008 ~ 63,300__ __ __ Operating_. __ 
03/03/

2008 21 5 57 800 
SCADA call at 0455, system shutdown due to faulty 

· ' CLO2 valve. Operator restarted plant at 0730 . 
03/04/2008 24 63,600 Operating. 
03/05/2008 24 62,000 Completed Integrity Test on microfilter skid. 

03/06/2008 24 61 600 Changed chlorine cyli~der. Completed ~onthly and 
' quarterly effluent sampling, effluent arsenic at 1.1 ppb. 

-- ---
03/07/2008 24 ______§_1QOO _Qperating. ____ _ 
03/08/2008 24 60,800 ___ ___ Operating_. __ _ __ 

SCADA call at 0225, system shutdown due to faulty 
03/09/2008 3 8,500 CLO2 valve. Valve replaced. System remained off-line 

for GIP and FBRO pumpout. 

03
,
1012008 8 22 400 

GIP and FBRO pumpout completed , system restarted at 
' 1500. 

0311112008 14 17 000 
SCADA call at _1350, system shutdown, CLO2 actuator 

,__ __ ' ---1 failure , replacement ordered. 

0311212008 
--

1
-
0
--

24 900 
System restarted_ at 1410, CLO2 actuator replacement 

___ ' pending, replacement ordered. 
03/13/2008 24 57,800 Operating. 
03/14/2008 24 58,600 Operating . 
03/15/2008 24 58,300 Operating . 
03/16/2008 24 58,500 Changed chlorine cylinder. 
03/17/2008 24 58,300 Operating . 
03/18/2008 24 58,200 ___ Operating . 
03/1

912008 22
_
5 55 000 

SCADA call at 2230, system ~hutdown due to CLO2 
__ ' ___ ,____ actuator failure . _ 

03/20/2008 14_
25 35 500 

System restarted at 0800. System shutdown at 1015, 
' actuator replaced, system restarted at 1200. 

03/21/2008 24 58,600 Operating . 
03/22/2008 24 57,700 Operating. 
03/23/2008 24 58,700 Operating . 
03/24/2008 __ ~ 59,300 ___ ___ Operating . _______ _. 
03/25/2008 24 61 ,800 ___ Changed chlorine cylinder. __ _ 
03/26/2008 24 ___g400 _ Operating. ___ _ 

03/27/2008 8 23,300 System shutdown at 0800 for GIP and FBRO pumpout. 
- -- --- --- --- ---

03/28/2008 10_5 26,900 GIP and FBRO pumpout ~~;gieted , system restarted at 

03/29/2008 24 60,400 Operating . 
03/30/2008 24 60,500 Operating . 
03/31/2008 24 60,500 Changed chlorine cylinder. 

Total 639.75 1,596,600 
Total 

Available 744 
Hours 

Percent On-
86 

Line 
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Date Hours On-Line 

04/01/2008 24 
04/02/2008 24 

--
04/03/2008 10.75 -
04/04/2008 12 
04/05/2008 24 
04/06/2008 24 

04/07/2008 24 

04/08/2008 24 
04/09/2008 24 

04/10/2008 24 

04/11/2008 24 
04/12/2008 24 

--

04/13/2008 9 

04/14/2008 14 

04/15/2008 24 
-

04/16/2008 24 
04/17/2008 24 

--
04/18/2008 24 
04/19/2008 24 

04/20/2008 10 

04/21/2008 16 

04/22/2008 13.25 

04/23/2008 12.25 

04/24/2008 24 
04/25/2008 24 
04/26/2008 24 
04/27/2008 24 
04/28/2008 24 

04/29/2008 19.67 

04/30/2008 24 
Total 620.92 
Total 

Available 720 
Hours 

Percent On-
86 

Line 

2008 Annual Report 

Table 3-1 
Operations Summary - April 2008 

Shepley's Hill Landfill 
Devens,Massachusetts 

Gallons 
Status 

Discharged 
61,100 Operating. 
61 ,200 Operating. 

System shutdown at 1045 for CIP. 28,100 
--

30,700 CIP completed, system back on at 1200. 
60,500 Operating. 
58,300 Operating. 

Annual fire alarm and sprinkler system inspection 
60,500 completed. Received 1500 gallon sodium chlorite 

delivery. 
- --

63,600 Operating. 
60,200 Annual fire extinguisher inspection completed. 

60,500 
Changed chlorine cylinder. Completed monthly 

sampling, effluent As at 1.0 ppb. 
60,600 Operating. ----
60,900 Operating. 

23,800 System shutdown at 0900 for CIP and FBRO pumpout. 

34,800 
CIP and FBRO pumpout completed. System restarted 

at 1000. 
60,600 Operating. --
60,800 Changed chlorine cylinder. 
60,700 Operating. --
61 ,500 Operating. 
60,700 Operating. 

25,400 SCADA alarm at 1000, chlorine dioxide system trouble. 

40,500 
System restarted at 0800, chlorine dioxide feed valve 

replaced with used spare. 

34,200 
System shutdown at 1315 by operator, chlorine dioxide 

valve leaking, new replacement valve ordered. 

31 ,100 
Chlorine dioxide feed valve replaced, system restarted 

at 1215. Changed chlorine cylinder. 
62,000 Operating. 
62,900 Operating. 
61,700 Operating. 
62,600 Operating. 
62,100 Operating. 

51 ,800 
SCADA alarm at 0507, momentary power failure. 

System restarted at 0926. 
63,100 Operatinq. 

1,586,500 
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Date Hours On-Line 

05/01/2008 

05/02/2008 

05/03/2008 
05/04/2008 
05/05/2008 

05/06/2008 

--

05/07/2008 

05/08/2008 
05/09/2008 
05/10/2008 

--
05/11/2008 

-- --

-

05/12/2008 
05/13/2008 
05/14/2008 

05/15/2008 

05/16/2008 

05/17/2008 

05/18/2008 

05/19/2008 

05/20/2008 
05/21/2008 
05/22/2008 
05/23/2008 
05/24/2008 
05/25/2008 
05/26/2008 

05/27/2008 

05/28/2008 
05/29/2008 
05/30/2008 

05/31/2008 

Total 
Total 

Available 
Hours 

Percent On
line 

2008 Annual Report 

10.5 
--

14.5 
--

24 
24 
24 

15.5 

18 

24 
24 
--

24 
--
24 
--
24 
24 
24 

24 
--
24 

12 

0 

14 

24 
24 
24 
24 
24 
--
24 
24 

9 

15 
--

24 --
24 
--

23.75 

636.25 

744 

86 

Table 3-1 
Operations Summary - May 2008 

Shepley's Hill Landfill 
Devens,Massachusetts 

Gallons 
Status 

Discharged 

29,000 System shutdown at 1030 for CIP and FBRO pumpout. 
-- --

37,700 
CIP and FBRO pumpout completed, system restarted at 

0930. 
--

60,600 Operating. --
61 ,500 Operating. 
60,900 Operating. 

39 ,200 
System shutdown at 0630 per request of 

MassDevelopment POTW. System restarted at 1500. 
--

SCADA callout, system shutdown at 0130, momentary 
45,400 power failure . System restarted at 0730. Changed 

chlorine cylinder. 
60,600 Operating. 
61 ,300 Operating. 

f------------- --
61 ,000 Operating. 

-
60,200 Operating. -- --
60,900 Operating. 
61,400 Operating. 
60,200 Changed chlorine cylinder. 

61 ,200 Completed monthly samping, effluent As at 1.0 ppb. 
--

61,300 Operating. 
SCADA callout, system shutdown at 1200, T-2 hi-hi. 

30,800 System left off for CIP and FBRO pumpout. Performed 
Integrity Test on Micro filter. Started CIP. 

0 __ System shutdown, CIP ongoing . 

35,700 
FBRO pumpout and CIP completed. System restarted 

at 1000. -- -
60,400 Operating. 
59,800 Operating. 
60,700 Operating. 
60,600 Installed anti-siphon on sludge line to FBRO. 

-
60,400 Operating. 

-

59,800 Operating. 
-- -- -

60,500 Operating. 

22,900 
System shutdown at 0900 at the request of Mass 

Development, pump station problem. Started a CIP. 
37,000 Completed CIP. Changed chlorine cylinder. 

-
61 ,000 

~ 

Operating. 
61 ,300 Operating. 

--

63,000 
SCADA alarm 2109, high T-2 leve. System remotely 

shutdown by operator at 2350. 
1,616,300 
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Date Hours On-Line 

06/01/2008 0.75 
--

06/02/2008 10.5 

06/03/2008 24 
06/04/2008 24 

06/05/2008 22 
-- --

06/06/2008 15.5 

---
06/07/2008 0 

--
06/08/2008 0 

06/09/2008 12 

06/10/2008 24 
06/11/2008 24 
06/12/2008 24 
06/13/2008 24 
06/14/2008 24 
06/15/2008 24 
06/16/2008 24 

06/17/2008 24 

06/18/2008 24 
06/19/2008 24 

06/20/2008 23.25 

06/21/2008 16 
06/22/2008 24 
06/23/2008 24 

06/24/2008 9 

06/25/2008 10.5 

06/26/2008 18 

06/27/2008 24 
06/28/2008 24 
06/29/2008 24 
06/30/2008 24 

Total 569.5 
Total 

Available 720 
Hours 

Percent On-
79 

Line 

2008 Annual Report 

Table 3-1 
Operations Summary - June 2008 

Shepley's Hill Landfill 
Devens,Massachusetts 

Gallons 
Status 

Discharged 

1,200 
System restarted at 0845 . SCADA alarm at 0930, 

~ efluent sump high-high, system left shutdown. 

27 ,000 
Air compressor failure , Atlas Copco on-site for service, 

system restarted at 1330. 
62 ,800 Operating. 
61 ,600 Changed chlorine cylinder. 

57,300 
SCADA callout at 2151 , CLO2 trouble , automatic system 

shutdown. 
--

CLO2 alarm reset, system restarted at 0830 . System 

14,800 
shutdown at 1415 at the request of Mass Development, 

problem with pump station. Mass Development 
requested the system remain down for the weekend. 

- --
1,000 Started CIP 

- -
0 System off-line. 

28 ,800 
FBRO pumout completed. CIP completed . System 

restarted at 1200. -
60 ,800 Operating . 

- - --
61,200 Operating. --
60 ,600 Changed chlorine cylinder. 
61 ,300 Operating . 
61 ,200 Operating. 

--
60,300 Operating . ---
61 ,200 Operating. 

60,800 
Completed quarterly effluent sampling . Effluent As at 1 

ppb. 
61 ,700 Operating . 
60,600 Operating. 

AYO on-site to test 3 backflow devices, 1 failed . 
59,300 SCADA callout at 2315, system shutdown due to power 

failure. 
41,100 ___'{FDs reset by operator, system restarted at 0800. 
60,500 Operating . 

-
60,700 Operating. --
23,800 System shutdown at 0900 for CIP and FBRO pumpout. 

25,800 
CIP and FBRO pumpout completed . System restarted 

at 1330. Changed chlorine cylinder. 

45,400 
SCADA callout at 0130 , system shutdown for high 

thickener level. System restarted at 0730. 
60,600 Operating. 
61 ,100 Operating . 

--
61 ,100 Operating. 

--
60,800 Completed repairs to backflow device. 

1,424,400 
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Date Hours On-Line 

07/01/2008 24 
07/02/2008 24 
07/03/2008 24 
07/04/2008 24 
07/05/2008 24 
07/06/2008 24 
07/07/2008 24 

07/08/2008 24 
-- --

07/09/2008 24 

07/10/2008 12.75 
--

07/11/2008 8.75 

07/12/2008 24 
07/13/2008 24 

07/14/2008 20 

07/15/2008 24 
07/16/2008 24 
07/17/2008 24 
07/18/2008 24 

07/19/2008 18.5 

07/20/2008 0 

07/21/2008 0 
07/22/2008 0 

07/23/2008 12 

07/24/2008 24 

07/25/2008 17.5 

--
07/26/2008 24 
07/27/2008 24 
07/28/2008 24 
07/29/2008 24 
07/30/2008 24 
07/31/2008 24 

Total 617.5 
Total 

Available 744 
Hours 

Percent On-
83 

Line 

2008 Annual Report 

Table 3-1 
Operations Summary - July 2008 

Shepley's Hill Landfill 
Devens, Massachusetts 

Gallons 
Status 

Discharged 
61,500 Changed chlorine cylinder. 
60,900 Operating. 
60,900 Operating. 
61 ,100 Operating . 
60,600 Operating. 
60,900 Operating. 

_____§.1 , 3 00 Operating. 

61 ,800 
Completed monthly sampling, effluent As at 1.25 

-- p~ 
62 ,500 Changed chlorine cylinder.__ . --

34,300 System shutdown at 1245 for FBRO pumpout and CIP . 
-- 1---

22,700 FBRO and CIP completed. System restarted at 1515. 

62,000 Operating . 
62 ,300 Operating . 

Completed temporary leak repair to MF strainer. 
51 ,500 Plugged leaking membrane strands on modules #1 & 

#6. 
62 ,500 Changed chlorine cylinder. --
62,100 Operating . 

-- --
62,200 Operating . 

-- --
62,400 

--
Operating . 

SCADA alarm at 1815, MF low air alarm. System 
55,100 

remotely shutdown at 1830. 

200 
System remains shutdown pending air compressor 

maintenance. 
0 System shutdown. 
0 System shutdown. 

30,400 
Air compressor repairs completed , system restarted at 

1200. 
62,500 Operating . 

System shutdown at 0715 per request of Mass 

45,200 
Development. Installed replacement strainer housing on 

MF skid. Tightened connections on modules 4 & 6. 
System restarted at 1345. 

62,100 
---

Operating . 
61 ,800 __ Operating . 
62,700 Operating . 
61,400 Changed chlorine cylinder. 
59,900 Operating . 
57,000 Operating . 

1,591,800 
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Date 

08/01/2008 

08/02/2008 
08/03/2008 

08/04/2008 

08/05/2008 

08/06/2008 
----

08/07/2008 

- - -
08/08/2008 

08/09/2008 

08/10/2008 
08/11/2008 
08/12/2008 
08/13/2008 
08/14/2008 
08/15/2008 
08/16/2008 
08/17/2008 
08/18/2008 
08/19/2008 

08/20/2008 

08/21/2008 
08/22/2008 
08/23/2008 
08/24/2008 

08/25/2008 

08/26/2008 
08/27/2008 

08/28/2008 

08/29/2008 

08/30/2008 
08/31/2008 

Total 
Total 

Available 
Hours 

Percent On-
Line 

2008 Annual Report 

Table 3-1 
Operations Summary - August 2008 

Shepley's Hill Landfill 
Devens,Massachusetts 

Hours On-Line 
Gallons 

Status 
Discharged 

12.75 28,600 System shutdown at 1245 for GIP and FBRO pumpout. 
-- --

0 0 System shutdown. 
--- -- - -

0 0 _ System shutdown. 
·--

GIP and FBRO pumpout completed . Major corrosion 
10.5 26,100 damage to strainer housing, replace with old housing. 

System back on-line at 1330. 
24 60,900 Changed chlorine cylinder. 

24 60,700 Completed monthly sampling, effluent As at 1.0 ppb. 
- - -

SCADA alarm at 1630, system shutdown due to power 
23 58,400 failure from electrical storm. On-call operator responded 

-- - and restarted system at 1720 . 
24 60,800 Operating. 

14 35,800 
System shutdown at 1400 pending installation of 

strainer by-pass line on MF. 
0 0 System shutdown. 
0 0 System shutdown. -
0 0 System shutdown. 
0 -- 0 System shutdown. 
0 0 System shutdown. 
0 0 System shutdown. 

13.5 33,100 System restarted at 1030. 
24 60,600 Operating . 
24 60,600 Operating . 
24 60,200 Operating. 

9.5 24,300 
System shutdown at 0930. Installed strainer by-pass 

line on MF skid . Started GIP. 
10 25,400 Comeleted GIP. System restarted at 1400. 
24 60,000 Changed chlorine cylinder. - -
24 60,200 Operating . 
24 60,800 Operating . 

22 55,500 
SCADA alarm at 2150 , system shutdown due to CLO2 

trouble alarm. 
16.5 41,800 System restarted at 0730. 

-
24 61 ,300 Operating . 

--

8 21 ,700 System shutdown at 0800 for FBRO pumpout and GIP. 

10 24,400 
FBRO pumpout & GIP completed . System back on at 

1400. 
24 60,100 Operating . 
24 60,400 OperatinQ. 

437.75 1,101 ,700 

744 

59 
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Table 3-1 
Operations Summary - September 2008 

Shepley's Hill Landfill 
Devens,Massachusetts 

Date Hours On-Line 
Gallons 

Status 
Discharged 

09/01/2008 24 60,300 Operating. 
09/02/2008 24 60,200 Operating. 
09/03/2008 24 60,200 Operating. 
09/04/2008 24 60,000 Operating. 
09/05/2008 24 61,300 Operating. 

----
09/06/2008 24 60,100 Operating. 
09/07/2008 24 60,900 Operating. 
09/08/2008 24 60,000 Changed chlorine cylinder. 
09/09/2008 24 61,100 Operating. 

Completed monthly, quarterly and annual sampling. 

09/10/2008 22.5 57,200 
SCADA alarm at 2230, low air, system shutdown 

remotely by on-call operator. Completed monthly 

-- sampling, effluent As at 5.3 ppb. 
Replaced MF air solenoid . System restarted at 1500, 

09/11/2008 2.5 5,100 SCADA alarm at 1730, low air, system shutdown 
remotely by on-call operator. 

09/12/2008 16 38,700 Replaced faulty MF 1/0 card, system restarted at 0800. 

09/13/2008 24 60,800 Operating. 
09/14/2008 24 61,600 Operating. 

09/15/2008 6 16,700 
System shutdown at 0600 for CIP and FBRO pumpout. 

FBRO pumpout completed. 
09/16/2008 9.5 23,500 CIP completed. System restarted at 1430. 
09/17/2008 24 60,800 Operating. 
09/18/2008 24 60,400 Operating. 

--
09/19/2008 24 60,700 Changed chlorine cylinder. 
09/20/2008 24 59,700 Operating. 
09/21/2008 24 60,600 Operating. 
09/22/2008 24 60,600 Operating. 
09/23/2008 24 60,600 Operating. 
09/24/2008 24 59,900 Operating. 
09/25/2008 24 60,400 Changed chlorine cylinder. 
09/26/2008 24 60,100 Operating. 
09/27/2008 24 60,700 Operating. 
09/28/2008 24 60,200 Operating. 

- -
09/29/2008 24 

--
60,300 Operating. 

09/30/2008 24 60,100 Operating. 
Total 656.5 1,652,800 
Total 

Available 720 
Hours 

Percent On-
91 

Line 
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Table 3-1 
Operations Summary - October 2008 

Shepley's Hill Landfill 
Devens,Massachusetts 

Date Hours On-Line 
Gallons 

Status 
Discharged 

10/01 /2008 24 61 ,200 Operating . 

10/02/2008 13.3 34,100 
Changed chlorine cylinder. System shutdown at 1318 

for CIP and FBRO pumpout. 
~ ---

CIP and FBRO pumpout completed. System restarted 

10/03/2008 1.25 2,500 
at 1315. System shutdown on low pressure, air 

compressor high temp. Reset air compressor but it 
tripped again . System shutdown pending maintenance. 

--- --
10/04/2008 0 0 System shutdown. 
~ --

10/05/2008 0 0 System shutdown . -- - ~ 
10/06/2008 0 0 

Discovered faulty temp switch on compressor, 

-- --- replacement ordered. 

10/07/2008 0 0 
Temp switch replaced , discovered faulty thermovalve on 

-- compressor, replacement ordered. 
10/08/2008 14.5 -~36,400 Thermovalve replaced . System restartred at 0924. 

10/09/2008 5 13,000 
SCADA alarm at 0412, MF low air pressure. Air element 

bad on air compressor, replacement ordered. 

10/10/2008 12.5 30,600 
Air compressor element replaced. Replacment MF 

strainer housing installed. System restarted at 1130. 

10/11 /2008 24 60,000 Operating. 
10/12/2008 24 60,100 Operating . 
10/13/2008 24 59,800 Operating. 

10/14/2008 24 60,000 
Changed chlorine cylinder. Completed monthly 

sampling, effluent As at 1.1 oob. 
10/15/2008 24 59,900 Operating. 
10/16/2008 7.5 20,100 System shutdown at 0730 for CIP. 
10/17/2008 7.5 18,500 CIP completed , system restarted at 1630. 
10/18/2008 24 60,300 Operating. 
10/19/2008 24 60,200 Operating. 
10/20/2008 24 59,800 Operating. 
10/21/2008 24 59,700 Operating . ---
10/22/2008 24 60,000 Operating. 
10/23/2008 24 60,600 Operating . --

10/24/2008 18.75 47,600 
System shutdown remotely at 1845 to allow FBRO to 

drain . 
10/25/2008 15 37,500 System restarted at 0900. -- --- -

10/26/2008 8.5 24,500 System shutdown at 0830 for CIP and FBRO pumpout. 
--- --- --

CIP and FBRO pumpout completed . Replaced CLO2 
10/27/2008 10 25,300 control valve. Changed chlorine cyJiner. System 

restarted at 1400. -- ---
10/28/2008 24 59,300 Operating. 

System shutdown at 0245, CLO2 trouble. System 

10/29/2008 18.75 47,800 
restarted at 0730. System shutdown at 1115, CLO2 

trouble . Adjusted CLO2 limit switches, system restarted 
at 1145. 

10/30/2008 24 60,700 Operating. 
10/31 /2008 24 59,400 Ooeratinq. 

Total 492.55 1,238,900 
Total 

Available 744 
Hours 

Percent On-
66 

Line 
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Date 

11/01/2008 
11/02/2008 
11/03/2008 

11/04/2008 
--

11/05/2008 
-----

11/06/2008 
11/07/2008 
11/08/2008 
11/09/2008 

--

11/10/2008 
----

11/11/2008 
11/12/2008 
11/13/2008 
11/14/2008 - --
11/15/2008 ~--
11/16/2008 
11/17/2008 
11/18/2008 
11/19/2008 
11/20/2008 
11/21/2008 
11/22/2008 
11/23/2008 

-
11/24/2008 

11/25/2008 

11/26/2008 

11/27/2008 
11/28/2008 
11/29/2008 
11/30/2008 

Total 
Total 

Available 
Hours 

Percent On
line 

Table 3-1 
Operations Summary - November 2008 

Shepley's Hill Landfill 
Devens,Massachusetts 

Hours On-Line 

24 
24 
24 

24 

24 
24 
24 
24 

6.25 -- ~ 

14.75 

24 
24 
24 
24 

--
24 
24 
24 ---
24 
24 
24 ----

23.5 - --
24 
24 
24 

10 

9.5 

24 
--

24 
24 
24 
664 

720 

92 

-

-

Gallons 
Discharged 

61 ,500 
61,700 
61 ,300 

63,800 

61 ,100 
61 ,500 
61 ,800 
61,700 
18,100 

38,600 
~ 

61 ,600 
60,200 
57,500 
57,700 
57,800 
57,700 
57,400 --
57,600 
57,400 
57,500 __ 
55,800 

~ 00 
57,400 
57,700 

24,300 

23,200 

60,100 
60,200 
59,400 
60,500 

1,649,500 

Status 

Operating. 
Operating. 
Operating. 

Changed chlorine cylinder. Completed monthly 
effluent sampling, As at 1.0 p~ __ 

-- Operating_. __ 
----

Operating. 
Changed chlorine cylinder. 

Operating. 
System shutdown at 0615 for FBRO pumpout. 

FBRO pumpout completed , system restarted at 0915. 
--

Operating. 
Operating. 

Conducted plant tours for Devens charter school. 
Operating. -- --
Operating. 

-- --
Operating. 

-- --
Operating. 

-
Operating. 

Changed chlorine cylinder. 
Operating. 

Adjusted limit switches on CLO2 control valve. 
Operating. -- --

-- --
Operati l"!9.-__ 

--
Operating. 

Changed chlorine cylinder. System shutdown at 1000 
for CIP and FBRO pumpout. 

Completed CIP and FBRO pumpout. Adjusted limit 
switches on CLO2 control valve. 

-- -- --
Operating. -- -- --
Operating. 
Operating. 
Operating. 
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Table 3-1 
Operations Summary - December 2008 

Shepley's Hill Landfill 
Devens,Massachusetts 

Date Hours On-Line 
Gallons 

Status 
Discharged 

12/01/2008 24 60,400 Operating . 
12/02/2008 24 59,100 Completed monthly & quarterly effluent sampling. 
12/03/2008 24 60 ,200 Changed chlorine cylinder. 
12/04/2008 24 60 ,500 Operating . 
12/05/2008 24 60,200 Operating . -
12/06/2008 24 59 ,000 Operating . 
12/07/2008 24 60,200 Operating . 
12/08/2008 24 60,300 Operating . 
12/09/2008 24 60,000 Operating . 
12/10/2008 24 59,500 Operating . 

12/11/2008 14.5 36,700 
Changed chlorine cylinder. System shutdown at 1430 

for for FBRO pumpout. 

12/12/2008 0 0 
FBRO pumpout completed. Power loss at 0930 due to 

severe ice storm, system remained shutdown. 
12/13/2008 14 34,500 System restarted at 1000. ----
12/14/2008 24 60,200 Operating . 
12/15/2008 24 60,000 Operating . 
12/16/2008 24 60,000 Operating . 

--
12/17/2008 24 59,600 Operating. 
12/18/2008 24 59,500 Operating . 
12/19/2008 24 59,900 Changed chlorine cylinder. 
12/20/2008 24 60,000 Operating . ----
12/21/2008 24 60,300 Operating . 

12/22/2008 9.25 24,500 System shutdown for CIP and to allow FBRO to drain. 

12/23/2008 8 24,800 CIP completed , system restarted at 1500. 
12/24/2008 24 58,600 Operating. 
12/25/2008 16 

--
39,200 System shutdown at 1600 to allow FBRO to drain . 

12/26/2008 15.5 37,100 System restarted at 0830. 
12/27/2008 11 .5 28,200 System shutdown at 1130 to allow FBRO to drain. 

12/28/2008 13 31 ,500 
System restarted at 0900. System remotely shutdown at 

2200 to allow FBRO to drain. 

12/29/2008 13.25 32,200 
FBRO pumpout completed . System restarted at 1045. 

Installed air sparge line from compressor to IPC. 
--

SCADA alarm at 2200, system shutdown for high 
12/30/2008 22 53,100 

recycle level alarm. 
12/31/2008 17 42,100 System restarted at 0700. 

Total 610 1,521,400 
Total 

Available 744 
Hours 

Percent On-
82 

Line 
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Month 

startup 8&9/2005 
Mar-06 
Apr-06 
May-06 
Jun-06 
Jul-06 

Aug-06 
Sep-06 
Oct-06 
Nov-06 
Dec-06 
Jan-07 
Feb-07 
Mar-07 
Apr-07 

· May-07 
Jun-07 
Jul-07 

AuQ-07 
Sep-07 
Oct-07 
Nov-07 
Dec-07 
Jan-08 
Feb-08 
Mar-08 
Apr-08 
May-08 
Jun-08 

2008 Annual Report 

Table 3-2 
Monthly Discharge Totals 
Arsenic Treatment Plant 

Shepley's Hill Landfill 
Deven's Massachusetts 

Discharge Flow 
Month 

(gallons) 

213,900 Jul-08 
555,800 AuQ-08 
833,600 Sep-08 
941 ,700 Oct-08 
979,000 Nov-08 
646,600 Dec-08 
327,200 
453,500 
597,500 
562,500 
606,800 
739,600 

0 
672,400 
854,000 
974,700 
942,200 
970,500 

1,563,400 
1,809,100 
1,616,000 
1,436,200 
1,629,200 
1,589,100 
1,418,100 
1,596,600 
1,586,500 
1,616,300 
1,424,400 

Cumulative Total 

Discharge Flow 
(gallons) 

1,591,800 
1,101,700 
1,652,800 
1,238,900 
1,649,500 
1,521,400 

37,912,500 
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FBRO 

Table 3-3 
Filter Bottom Rolloff Pumpout History 

Arsenic Treatment Plant 
Shepley's Hill Landfill 

Devens, Massachusetts 

Total Volume 
Volume 

Date 
Number Treated 

Treated per 
Emptied 

FBRO 

1 850,000 850,000 3/29/06 
2 1,817,000 967,000 5/5/06 
3 2,860,400 1,043,400 6/8/06 
4 3,987,800 1,127,400 7/21/06 
5 5,326,400 1,338,600 10/23/06 
6 6,321,500 995,100 12/5/06 
7 7,295,600 974,100 1/22/07 
8 8,327,100 1,031,500 4/6/07 
9 9,243,800 916,700 5/4/07 

9,116,100 Changed to Effluent Totalizer 

10 10,110,500 994,400 6/4/07 
11 10,957,600 847,100 7/2/07 
12 11,937,100 979,500 8/1/07 
13 12,845,700 908,600 8/20/07 
14 13,861 ,100 1,015,400 9/7/07 
15 14,758,100 897,000 9/21/07 
16 15,671,100 913,000 10/8/07 
17 16,575,600 904,500 10/26/07 
18 17,582,300 1,006,700 11/12/07 
19 18,530,500 948,200 12/5/07 
20 19,413,700 883,200 12/21/07 
21 20,055,100 641,400 1/2/08 
22 20,923,600 868,500 1/21 /07 
23 21,858,300 934,700 2/6/08 
24 22,762,700 904,400 2/22/08 
25 23,500,200 737,500 3/10/08 
26 24,386,500 886,300 3/28/08 
27 25,284,800 898,300 4/14/08 
28 26,210,300 925,500 5/2/08 
29 27,094,500 884,200 5/19/08 
30 28,023,400 928,900 06/09/2008 
31 28,907,300 883,900 06/25/2008 
32 29,807,900 900,600 07/11/2008 
33 30,835,300 1,027,400 08/04/3008 
34 31,764,200 928,900 08/29/2008 
35 32,693,300 929,100 09/15/2008 
36 33,656,400 963,100 10/02/2008 
37 34,547,500 891,100 10/24/2008 
38 35,311 ,500 764,000 11/10/2008 
39 36,186,100 874,600 11/26/2008 
40 37,085,600 899,500 12/12/2008 
41 37,812,700 727,100 12/29/2008 
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Flow EW-01 
Date (gpm) As Fe 

12/06/2006 40 2.8 92 
12/06/2006 50 2.8 90 
12/07/2006 25 2.6 87 
08/07/2007 55 2.4 88 
09/11/2007 55 2.6 80 
12/27/2007 51 2.5 77 
03/06/2008 52 2.4 74 
06/17/2008 52 2.4 75 
09/10/2008 52 2.2 78 
12/02/2008 52 2.3 78 
Note: All concentrations in mg/L. 

2008 Annual Report 

Table 3-4 
As/Fe/Mn Influent Concentrations 

Arsenic Treatment Plant 
Shepley's Hill Landfill 

Devens,Massachusetts 

EW-04 
Mn As Fe Mn 
2.5 5.0 72 1.8 
2.5 5.2 72 1.7 
2.4 4.9 70 1.7 
2.5 4.1 67 1.7 
2.3 4.0 54 1.5 
2.3 3.9 56 1.7 
2.2 3.7 50 1.6 
2.2 3.6 50 1.6 
2.2 3.6 54 1.8 
2.3 3.6 50 1.7 

As 
3.9 
4.0 
3.8 
3.2 
3.3 
3.2 
3.1 
3.0 
2.9 
3.0 

Average 
Fe Mn Total 

82.0 2.1 88.0 
81 .0 2.1 87.1 
78.5 2.1 84.4 
77.5 2.1 82.8 
67.0 1.9 72.2 
66.5 2.0 71.6 
62.0 1.9 67.0 
62.5 1.9 67.4 
66.0 2.0 70.9 
64.0 2.0 69.0 / 
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Date 

08/29/2005 
08/30/2005 
08/31/2005 
09/01/2005 
09/02/2005 
09/06/2005 
09/08/2005 
09/09/2005 
03/10/2006 
03/15/2006 
03/23/2006 
04/07/2006 
04/14/2006 
04/20/2006 
04/27/2006 
05/22/2006 

06/27/2006 
07/12/2006 
08/31/2006 
09/28/2006 
10/16/2006 
11/14/2006 
12/26/2006 
01/05/2007 
01/16/2007 
01/23/2007 
01/30/2007 
03/22/2007 

04/11/2007 
05/16/2007 
06/13/2007 
07/12/2007 
08/07/2007 
09/11/2007 
10/10/2007 
11/06/2007 
12/27/2007 
01/10/2008 
02/13/2008 
03/06/2008 
04/10/2008 
05/15/2008 
06/17/2008 

Notes: 

Table 3-5 
Monthly Effluent Sampling Results 

Arsenic Treatment Plant 
Shepley's Hill Landfill 

Devens,Massachusetts 

Effluent Arsenic Effluent Arsenic 
Concentration (ppb) 

Date 
Concentration (ppb) 

1.5 07/08/2008 1.25 
1.2 08/06/2008 1 
17.1 09/10/2008 5.3 

1 10/14/2008 1.1 
1 11/04/2008 1 
1 12/02/2008 0.87 

0.9 
3 

0.9 
2 
1 
2 

1.3 
9 
2 
2 

0.0005(1) 

2 
13 
28 
4 
2 

34 
19 
2 
4 
1 
2 

0.0005(1) 

1.2 
1.3 
1.4 
1.5 
1.3 
1.2 
1.3 
1.2 
3 
1 

1.1 
1 
1 
1 

Table includes all daily/weekly (when required) Arsenic sampling results 
(1) Reporting Limit for Non-detect 
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Sample Date 09/02/2006 03/15/2006 
Analyte 
BOD NA ND 
Solids, Total Suspended ND ND 
Cvanide, Total ND ND 
Chloride 54 44 
pH 6.7 5.8 
Nitrogen, Nitrate ND ND 
Sulfate ND ND 
Oil & Grease, Hem-Grav ND ND 

Metals 
Aluminum, Total ND ND 
Antimony, Total ND ND 
Arsenic, Total 0.001 0.002 
Barium, Total ND 
Beryllium, Total ND 
Cadmium, Total ND 
Chromium, Total ND 
Copper, Total ND 
Lead , Total ND 
Maqnesium, Total ND 
Manqanese, Total ND 
Mercury, Total ND 
Nickel , Total ND 
Selenium, Total ND 
Silver, Total ND 
Thallium, Total ND 
Zinc, Total ND 

voes 
Bis(2-ethylhexyl)phthalate ND 

Notes: 
All units in mg/I, except pH (standard pH units). 
NA = Not analyized 
ND = Non-detect at laboratory detection limit. 

0.02 
ND 
ND 
ND 
ND 
ND 
8.5 
0.87 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

06/27/2006 

ND 
ND 

0.007 
50 
6.5 
ND 
ND 
ND 

ND 
ND 
ND 

0.03 
ND 
ND 
ND 
ND 
ND 
8.8 
2.1 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

Shaded areas indicate sampling parameter no longer required. 
All detection limits are below discharge limits. 
J = Value is greater than Reporting Limit but less than MDL. 
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Table 3-6 
Quarterly Effluent Sampling Results 

Arsenic Treatment Plant 
Shepley's Hill Landfill 

Devens.Massachusetts 

09/02/2006 12/26/2006 03/22/2007 06/13/2007 

ND ND ND ND 
100 50 68 56 

ND ND ND 0.18 
2.6 160 70 2.2 

ND ND ND ND 
ND ND ND ND 

0.028 0.034 0.002 0.0013 
0.02 0.015 0.029 0.023 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND 0.026 0.017 0.015 
ND ND ND ND 
9.1 8.4 8.1 7.5 
0.26 0.876 0.709 0.001 
ND ND ND ND 
ND ND 0.010 0.005 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND 0.007 0.005 

ND ND ND ND 

09/11/2007 12/27/2007 03/06/2008 06/17/2008 09/10/2008 12/02/2008 

60 67 80 60 58 62 

0.32 0.21 0.36 0.26 0.16 0.3 
2.7 3.3 3 3.1 2.8 3.2 

0.0013 0.0012 0.0011 0.00094 0.0053 0.00087 
0.023 0.023 0.023 0.022 0.024 0.022 

ND ND ND ND ND ND 
0.0049 0.0076 J 0.015 0.13 0.0096J 0.011 

ND ND ND ND ND ND 
7.1 7.6 6.9 6.9 7.1 6.8 

0.0026 0.0011 J 0.0008 J ND 0.0026J ND 
ND 0.00002 J 0.00002 J 0.00005J ND ND 

ND ND ND ND ND ND 
ND 0.0009 J ND ND ND ND 

May 2009 



Table 3-7 
Annual Effluent Sampling Results 

Arsenic Treatment Plant 
Shepley's Hill Landfill 

Devens,Massachusetts 

Analyte I Analyte I Analyte 
VOCs Cone. Semi•Volatiles Cone. Pest. & PCBs Cone. 

1,1,1-TRICHLOROETHANE ND 1,2,4-TRICHLOROBENZENE ND 4,4•000 ND 
1, 1,2,2·TETRACHLOROETHANE-·-- ND {2:BENZPHENANTHRACENE ND 4,4:DDE ND 
1, 1 ,2-TRICHLOROETHANE ---··-·-··-·-····-No------ 1,2-DICHLOROBENZENE ---ND 4,4·DDT --------··---------·ND 
1ToicHC0RoETHANE ·----------·---··-0~49T-- 1,4.01cHL0RoBENzENE No ALDRIN ---··- No 

1, 1-DICHLOROETHYLENE ____ ·---------··--_ND-·--- 2,2-0XYBIS(1-CHLOROPROPAt ______ ND ____ •• ALPHA-BHC ______________________ ND _____ _ 
1,2·DICHLOROBENZENE ND 2,4,6·TRICHLOROPHENOL ND AROCLOR 1221 ND 
1,2·DICHLOROETHANE ·--- ··-- ND 2,4-DICHLOROPHENOL ND AROCLOR 1254 ND • 
1,2·DICHLOROPROPANE ND 2,4-DIMETHYLPHENOL ND AROCLOR 1260 ND 
{4-:oicHCOROBENZENE ·----·--·-·----··-o.69 J 2,4-DINrfi~·oPHENOL --·-·N5----·· AR<5cCciR--1(ff6··-------···----·No 
2=c-H-Ci5R-oEi'HvCviNYL ETHER --··---N5-·---- 2:4·:01N1rnornLuENE --·----·----··No----·· ARocLoR-1232 ---·No·---·-

AcRoLEIN ND 2,6-DINITROTOLUENE ND AROCLOR-1242 N □·---·-
ACRYCONifRI-LE·-----------·----·----·- No 2:c·j.:frnR-oNiiPHTHALENE -----·------No- ARocLoR-1248 -·----------N5·---·-
·s·E·1,jiE-NE ··---·--·-·--·-··-o.91 J 2-cHLoR-oPHENoL ---·------No ______ sEfii:si=fc-------------·----------No 

BROMODICHLOROMETHANE ND 2-METHYLPHENOL ND CAMPHECHLOR ND 
BROMOMETHANE ND 2-NITROPHENOL ND CHLORDANE -·-ND 
CARBON TETRACHLORIDE ND 3,3'·DICHLOROBENZIDINE ND CIS-CHLORDANE ND 
CHLOROBENZENE 0.71 J -- 3,5,5-TRIMETHYL-2-CYCLOHE> ND DELTA-BHC ND 
CHLORODIBROMOMETHANE ND -- 3-METHYLPHENOL/4-METHYLF ND --··· DiELDRIN ND 
ci=ii:.oRoETHANE----------------·------ 0.82 J -- 4:5·:oiiifffR·o:2:METHYLPHENo No----·· ENoosuCi=ANT___ No 
CHLOROFORM---------·----·----··-·-··----··o~ii2T-- ,i:sRc5MOPHENYL PHENYL.ETi·-----·No ENDOSULFAN II ND·--··· 
CHLOROMETH7iNT--·----··----·-·-··---···--Nff··--- 4:cHI6R0·3-METHYLPHE}j-oi:.-·------ND··---· ENDC>S-UCFAN SULFA1 -----N5---··· 

CIS-1,3-DICHLOROPROPENE ND 4-CHLOROPHENYL PHENYL El ND ENDRIN ND ---· 
'oicHCOROiv,-E-TWA.iijE-·--- -Nff·---- 4:Ni'fROPHENOL ---·-----·No·----- ENDRIN ALDEHYDE----·----··N5-----· 

ETHYLBENZENE _____ ND ACENAPHTHENE ND GAMMA-BHC (LINDANE ND ---· 
M-DICHLOROBENZENE -- ND·--·- ACENAPHTHYLENE - ND GAMMA-CHLORDANE ND 
.METHYLBENZENE ND ANTH-RACENE---·----·----·----·----·------ND·----- HEPTACHLOR---·---·----------·No·----· 

fETRACHLOROETHENE ND AZOBENZENE ND HEPTACHLOR EPOXID ---·No·---·· 
T-RA·N·s-:.;:1r:oicHL.OROETHENE ND BENZIDINE ND --·----··---·-
TRANS-1 ,3-DICHCOROPROPENE No BENzo,~J.ANTHRAcENE ---·------No·---·- ri'>Hs(total 1430 J 

TRIBOMOMETHANE ··--··--·---- ND BENZO(~J.c...P~Y:.:.R:::EN:_:;E=:_ ____ ~N-::D:c__-¼--------·------, 
TRICHLOROETHYLENE --···· ND BENZ0(~)£_LUORANTHENE ND 

VINYL CHLORIDE --··---·----··-·-··-- ND BENZO(G,H,LlPERYLENE ND --------·-·-··---·--·--· 
~--------··--···---··---···--·----·---- ~-~~-?_Q.(~J.FLUORANTHENE -·~g_. _____ ---·--·---·-------i 

General Cone. BENZYL BUTYL PHTHALATE ND 
~RQ~~~~~~--------------------------------------~8000 BiS(2-CHLOROETHOXY)MET8~~~~~~---N-__ ~--·------➔• -___ -._·----------- -------------

SULFATE ••••.•.•..•....•....••...••...••...••.. 2800 •.•. BIS(2·CHLOROETHYL)ETHER ..••...• ND •...•• ·························----
I NITRATE (AS ~l .••.•.••.•..•... 1~9 ...... '?!§1.?.:§.!.~.Y.~.~.~.0YL)PHTHAL~.'. ••...•• ~g_······ ···············---······· 
····················--------············ DIBENZ{_A,H)ANTHRACENE ...••••.• ND •••••• ····································-············ 

Metals Cone. DIETHYL PHTHALATE ND 
BARIUM ·····················24······ DIMETHYL PHTHALATE ND •••• •••••••••••••••••····••••··•···•• 
ciioMiuM······----····················Nff····· 01.N·BUTYLPHTHALATE No ··········-------··1 
CHROMIUM ND Dl·N·OCTYLPHTHALATE ND 
COPPER 9.6 J FLUORANTHENE ND 
lffoN ND FLUORENE ND 

ILEAD ••.. ND HEXACHLOR0•1 ,3-BUTADIENE ND 
I MAGNESIUM 7100 HEXACHLOROBENZENE ND 
MANGANESE ·2.6 J HEXACHLOROCYCLOPENTADI ND 
SELENIUM ••••···•·•••···••···••·•·••·•·••· ND HEXACHLOROETHANE ND 
:$)!:Y-§.~............ ................. ND INDEN0(1 ,2,3·CD)PYRENE ••• ~g_ ·-+··············· ........... . 
ARSENIC ____ 5.3 M·DICHLOROBENZENE ND 
MERCURY ND METHANAMINE, N•METHYL·N•t ND 

•.•••••...•••..••. ·······---------······ ~~R~T::~:~iE················-· .•••...•• ~.g .... J ............................ _ .................. · 
N•NITROSODl•N•PROPYLAMINI ••..•• ND __ -<l>-------·-----
N•NITROSODIPHENYLAMINE ND 

-··-··················------------+P·rn·tii.c·H-cciRoPHENoL No 
PHENANTHRENE ----·--------.,..,N-=-o--t-----------····· 

PHENOL ND 
PYRENE ND 

----+----······················-----i 
------------------ -------------------------------------------

--------········+··-·········-················· -------···! ........................ ----·-----··-···--·········+·············· -----------------------------------------------------------------+ 
-----·--·-·--·-·-------·------·+----------·-·----···--·--·-·-·---·--·----···-·····---·------+--·-·-·-------··---·-·--··-----·--····------·-·--

---·----·-··----·--·-·-- ··-··-·····--·-·-· -------··-······-·······------------+-·--·--····-·····-··-·····-·-········-·-······-·-
··-···--·-··---··--·-··············-···-·····-····-········-····· --·-----··--·---····--······-·-····------------+----·-···············---···-···--··-··-·-·····-·· 
··--·------·--·-···-····-···-········---··-·-·------ -----·-·-········-········-··-·······-·····-·····+···········--·-····----·-----·-·--··-·····--·----

-----···························----+-·-····-····················································1·----····----------········ 
~···---------············--- -------·---4------··-···----····-··-··············----

Notes: 
J = Value is below the reported detection limit but greater than the method detection limit, the value is estimated. 
ND = Non-detect at laboratory detection limit. All detection limits are below discharge limits. 
All units in ug/1 
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Table 3-8 
Influent voe Concentrations 

Arsenic Treatment Plant 
Shepley's Hill Landfill , Devens , Massachusetts 

EW-01 EW-04 
Analyte Result Analyte 
Methylene chloride ND Methylene chloride 
1, 1-Dichloroethane 0.91 1, 1-Dichloroethane 
Chloroform ND Chloroform 
Carbon tetrachloride ND Carbon tetrachloride 
1,2-Dichloropropane ND 1,2-Dichloropropane 
Dibromochloromethane ND Dibromochloromethane 
1, 1,2-Trichloroethane ND 1, 1,2-Trichloroethane 
Tetrachloroethene ND Tetrachloroethene 
Chlorobenzene 1.1 Chlorobenzene 
Trichlorofluoromethane ND Trichlorofluoromethane 
1,2-Dichloroethane ND 1,2-Dichloroethane 
1, 1, 1-Trichloroethane ND 1, 1, 1-Trichloroethane 
Bromodichloromethane ND Bromodichloromethane 
trans-1,3-Dichloropropene ND trans-1 ,3-Dichloropropene 
cis-1 ,3-Dichloropropene ND cis-1 ,3-Dichloropropene 
1, 1-Dichloropropene ND 1, 1-Dichloropropene 
Bromoform ND Bromoform 
1, 1,2,2-Tetrachloroethane ND 1, 1,2,2-T etrachloroethane 
Benzene 1.5 Benzene 
Toluene ND Toluene 
Ethyl benzene ND Ethyl benzene 
Chloromethane ND Chloromethane 
Bromomethane ND Bromomethane 
Vinyl chloride 0.4J Vinyl chloride 
Chloroethane ND Chloroethane 
1, 1-Dichloroethene ND 1, 1-Dichloroethene 
trans-1 ,2-Dichloroethene ND trans-1,2-Dichloroethene 
Trichloroethene ND Trichloroethene 
1,2-Dichlorobenzene 0.2J 1,2-Dichlorobenzene 
1,3-Dichlorobenzene ND 1,3-Dichlorobenzene 
1,4-Dichlorobenzene 1.4J 1,4-Dichlorobenzene 
Methyl tert butyl ether ND Methyl tert butyl ether 
p/m-Xylene ND p/m-Xylene 
a-Xylene ND a-Xylene 
cis-1 ,2-Dichloroethene 1.7 cis-1 ,2-Dichloroethene 
Dibromomethane ND Dibromomethane 
1,2,3-Trichloropropane ND 1,2,3-Trichloropropane 
Styrene ND Styrene 
Dichlorodifluoromethane ND Dichlorodifiuoromethane 
Acetone ND Acetone 
Carbon disulfide ND Carbon disulfide 
2-Butanone ND 2-Butanone 
4-Methyl-2-pentanone ND 4-Methyl-2-pentanone 
2-Hexanone ND 2-Hexanone 
Bromochloromethane ND Bromochloromethane 
Tetrahydrofuran ND Tetrahydrofuran 
2,2-Dichloropropane ND 2,2-Dichloropropane 
1,2-Dibromoethane ND 1,2-Dibromoethane 
1,3-Dichloropropane ND 1,3-Dichloropropane 
1, 1, 1,2-Tetrachloroethane ND 1, 1, 1,2-Tetrachloroethane 
Bromobenzene ND Bromobenzene 
n-Butylbenzene ND n-Butylbenzene 
sec-Butylbenzene ND sec-Butylbenzene 
tert-Butylbenzene ND tert-Butylbenzene 
o-Chlorotoluene ND o-Chlorotoluene 
p-Chlorotoluene ND p-Chlorotoluene 
1,2-Dibromo-3-chloropropane ND 1,2-Dibromo-3-chloropropane 
Hexachlorobutadiene ND Hexachlorobutadiene 
lsopropylbenzene ND lsopropylbenzene 
p-lsopropyltoluene ND p-lsopropyltoluene 
Naphthalene ND Naphthalene 
n-Propylbenzene ND n-Propylbenzene 
1,2,3-Trichlorobenzene ND 1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene ND 1,2,4-Trichlorobenzene 
1,3,5-Trimethylbenzene ND 1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene ND 1,2,4-Trimethylbenzene 
Ethyl ether 17 Ethyl ether 
lsopropyl Ether ND lsopropyl Ether 
Ethyl-Teri-Butyl-Ether ND Ethyl-Teri-Butyl-Ether 
Tertiary-Amyl Methyl Ether ND Tertiary-Amyl Methyl Ether 
1,4-Dioxane ND 1,4-Dioxane 
Total EW-01 22.21 Total EW-04 
Notes: 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.76 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.86 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0,57J 
ND 
ND 
ND 
0,74 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
7.5 
ND 
ND 
ND 
ND 
9,86 

J = Value is below the reportable detection limit but greater than the method detection limit, 
the value is estimated . 

ND = Non-detect at laboratory detection limit. All detection limits are below discharge limits. 
All units in ug/1 
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Table 4-1 
Long Term Monitoring Network 

Shepley's Hill Landfill 
Devens, Massachusetts 

Screen 
1
1 Sc,een 

1
1 

Chemi•trv Hydraulics 

Surface (ft Interval (ft Efevation (ft Qtr1yField 

Well ID I man bas\ man Interval Oescriation Parameters Fall Spring FalUSprlng 

DOWNGRADIENT • MOLUML;O KO w 
SHM-05-40X 224 .6 32 .0- 34.0 192.6-190.6 Mid-Depth Overburden/Till X X 

SHM-05-39A 222.9 37 .0- 39.0 185.9-163.9 Mid-Depth Overburden X X 

SHM-05-39B 222.9 66.0 - 68 .0 156.9 - 154.9 Deep Overburden X X 

SHP-99-31A 213.8 4 .0-14.0 209 .8 - 199.8 Shallow Overburden/WT X X 

SHP-99-31B 213.5 50.0- 60.0 163.5-153.5 Mid-Depth Overburden X X 

SHP-99-31C 213.5 68.0- 78.0 145.5-135.5 Deep Overburden X X 

SHX-99-32X 220.1 72.0 • 82 .0 148.1 -138.1 Deep Overburden X X 

SHP-05-48A,B Water Table X 

SHP-05..49A,B Waler Table X 

SHP-99-34 A 223.6 12.5 - 17.5 211 .1 - 206.1 Shallow OverburdenNIT X 

SHP-99-34 B 223.6 74 .5 - 79.5 149.1 -144.1 Deep Overburden X 
• ffU UU3 

SHM-05-41A 223.8 42.0 - 44 .0 181 .8-179.8 Shallow Overburden X X X 

SHM-05-41B 223.6 62.0 - 64 .0 161 .6-159.6 Mid-Depth Overburden X X X 

SHM-05-41C 224 88.0 - 93.0 136.0-131.0 Deep OverburdenfTill X X X 

SHM-05-42A 214.5 40.0 - 42.0 174 .5 - 172.5 Shallow Overburden X X X 

SHM-05-42B 214.5 70 .0 - 72.0 144.5 - 142.5 Mid-Depth Overburden X X X 

SHL-23 240.4 23.0 - 33.0 217.4-207.4 Shallow OverburdenfWT X X X X 

SHL-9 222.9 15.0- 25.0 207.9 - 197.9 Shallow Overburden/WT X X X X 

SHL-22 219.6 105.0 - 115.0 114.6 - 104.6 Deep Overburden X X X X 

SHM-93-22B 219.9 82 .3 - 92 .3 137.6 - 127.6 Mid-Depth Overburden X X X X 

SHM-93-22C 217.9 124.3 - 134.3 93.6 - 83 .6 Bedrock X X X X 

SHL-5 216.4 3.0-13.0 213.4 - 203.4 Shallow Overburden/VVT X X X X 

SHM-96-5B 218.5 80.0 - 90.0 138.5 - 128.5 Base of Sand/Till X X X X 

SHM-96-5C 218.7 50 .0- 60.0 168.7 - 158.7 Mid-Depth Overburden X X X X 

SHL-8S 220.1 52 .0- 54.0 168.1 - 166.1 Mid-Depth Overburden X X X X 

SHL-8D" 220.1 68 .0- 70.0 152.1 - 150.1 Deep Overburden X X X X 

SHL-21 257.9 42 .0- 52 .0 215.9 - 205.9 Shallow Overburden/VVT X X X X 

SHP-05-45A 227.3 20 .0- 25.0 207.3 - 202.3 Shallow Overburden X 

SHP-05-45B 227 .7 65.0- 75.0 162.7 - 152.7 Mid-Depth Overburden X 

SHP-05-46A 227.3 20.0- 25.0 207.3 - 202.3 Shallow Overburden X 

SHP-05-46B 227.1 65 .0- 75 .0 162.1 - 152.1 Mid-Depth Overburden X 

SHP-05-43 259.4 50.5- 60.5 208.9-198.9 Shallow Overburden X 

SHP-05-44 256.4 51 .0-61 .0 205.4-195.4 Mid-Depth Overburden X 
, euNURN~ 

SHL-13 220.1 5.0 - 20.0 215.1 - 200.1 Shal low Overburden/VVT X X 

SHP-01-36X 221 .1 3.0- 8.0 218.1 - 213.1 Shallow Overburden/VVT X X 

SHP-01-37X 219.5 1.0- 6.0 218.5 - 213.5 Shal low OverburdenlWT X X 

SHP-01-38A 219.8 1.5- 6.5 218.3 - 213.3 Shal low Overburden/VVT X X 

PSP-01 Pond Stage X 

SHP-05-47A,B Waler Table X 

N1-P1 228.8 Deep Overburden X 

N1-P2 228.8 Mid-Depth Overburden X 

N1-P3 228.8 Shallow Overburden/VVT X 

1N2-P1 221 .6 Deep Overburden X 

N2-P2 221 .6 Mid-Depth Overburden X 

SHP-01-38B 219.9 18.0 - 23 .0 201 .9-196.9 Deep Overburden X 

N3-P1 ' 219.8 33.0 • 35.0 186.8-184.8 Bedrock X 

N3-P2" 219.8 4.0- 9.0 215.8 - 210.8 Waler Table X 

UPGRADIENT AREA 

SHL-15 260.1 Shallow Overburden/VVT X X 

N5-P1 " 241 .7 144.0 - 149.0 97.7 - 92 .7 Bedrock X X 

N5-P2" 241 .7 20.0 - 25.0 221 .7-216.7 Shallow Overburden/WT X X 

SHP-99-29X 242.5 19.0 - 29.0 223.5- 213.5 Shallow Overburden/VVT X X 

SHL-20 235.4 39 .0 - 49.0 196.4-186.4 Deep Overburden/Till X X 

SHL-11 235 12.0 - 27 .0 223.0 - 208.0 Shallow OverburdenNIT X X 

SHL-4 226.4 3.0-13.0 223.4- 213.4 Shallow Overburden/VVT X X 

SHL-19 239.5 20.0 - 30.0 219.5 - 209.5 Shallow OverburdenfWT X X 

SHL-10 249.1 24.0 - 39.0 225.1-210.1 Shallow OverburdenfWT X X 

SHM-93-l0C 247.1 44 .0 - 54 .0 202.7 - 192.7 Bedrock X X 

SHM-93-10D 246.5 Bedrock X X 

SHL-3 247.4 24 .0 - 34 .0 223.4 - 213.4 Shallow Overburden/WT X 

SHP-99-35X 257.5 30 .2 - 40.2 227.3- 217.3 Shallow OverburdenfWT X 

SHL-18 236.8 Shallow Overburden/VVT X 

SHM-93-18B 236.2 78 .5- 88.5 157.7-147.7 Deep Overburden/Till X 

SHP-95-27X 236.3 Shallow OverburdenNIT X 

N6-P1' 257.1 84 .0 - 88.0 173 .1 -169.1 Bedrock X 

N7-P1' 254.4 65 .0 - 69.0 189.4-185.4 Bedrock X 

N7-P2' 254.4 29.0- 35.0 225.4 - 219.4 Shallow Overburden/VVT X 

SHL-24' 237 .8 110.0- 120.0 127.8-117.8 Deep Overburden X 

EW-01 pilot Overburden X 

EW-04 pilot Overburden X 
Notes. 
ft bgl = feet below ground level 
fl msl : feel mean sea level 
• Includes estimated values derived from Supplemental Groundwater Investigation (Hard ing ESE, 2003). 
Adapted from Final Revised Long Term Monitoring and Maintenance Plan (CH2MHill, 2007). 
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Reference 

Well ID Elevation 1·
2 

(ft msl) 
N-1 , P-1 231 
N-1 , P-2 231 
N-1, P-3 231.2 
N-2, P-1 223.1 
N-2, P-2 223 
N-3, P-1 221.8 
N-3, P-2 221.5 
N-5, P-1 243.7 
N-5, P-2 243.7 
N-6, P-1 259.9 
N-7, P-1 256 .6 
N-7, P-2 257 .1 
PSP-01 216. 1 
SHL-10 248 .8 
SHL-11 236.5 
SHL-13 221.8 
SHL-15 260.9 
SHL-18 238.6 
SHL-19 241.5 
SHL-20 237 
SHL-21 260 
SHL-22 220.6 
SHL-23 242.3 
SHL-24 239.8 
SHL-3 247 .8 
SHL-4 228. 1 
SHL-5 218 .6 
SHL-8D 221.8 
SHL-8S 222 
SHL-9 223 
SHM-05-39A 222.6 
SHM-05-39B 222.6 
SHM-05-40X 224.4 
SHM-05-41A 223.5 
SHM-05-41B 223.3 

Table 4-2 
Site-Wide Groundwater Elevation Surveys 

Shepley's Hill Landfill 
Devens, Massachusetts 

04/16/2008 09/30/2008 
DTW DTW Reference 

(TOC) Elevation (TOC) Elevation Well ID Elevation 1•
2 

(ft) (ft msl) (ft) (ft msl) (ft msl) 
14.22 216.78 14.31 216.69 SHM-05-41C 223.6 
13.81 217.19 14.07 216.93 SHM-05-42A 217.8 
13.66 217.54 13.79 21 7.41 SHM-05-42B 217 .8 
5.25 21 7.85 5.35 21 7.75 SHM-93-10C 248.6 
5.52 217.48 5.52 217.48 SHM-93-10D 248.9 
4.41 21 7.39 4.51 217.29 SHM-93-18B 238.3 
4.21 217 .29 4.19 217.31 SHM-93-22C 221.7 
22 221.7 23.37 220.33 SHM-96-22B 220.4 

22.47 221 .23 23.6 220.1 SHM-96-5B 220 
35.4 224.5 36.69 223.21 SHM-96-5C 219.4 

28.71 227.89 29.5 227.1 SHM-99-31A 215.4 
28.75 228.35 29.55 227.55 SHM-99-31B 215.4 
1.52 217.62 1.65 217.75 SHM-99-31C 215.8 

30.45 218.35 30.67 218.13 SHM-99-32X 222.3 
18.16 218.34 18.4 218.1 SHP-01-36X 225. 1 
6.09 215.71 6.49 21 5.31 SHP-01-37X 223.7 
16.07 244.83 18.15 242.75 SHP-01-38A 221 .8 
18.45 220.15 18.3 1 220.29 SHP-01-38B 222 
22.45 219.05 22.39 219. 11 SHP-05-43 261.7 
18.52 218.48 18.8 218.2 SHP-05-44 259. 1 
44.01 215.99 45.11 214.89 SHP-05-45A 229.5 
5.92 214.68 6.7 213.9 SHP-05-45B 230.1 

25.59 216.71 27.7 214.6 SHP-05-46A 229.3 
14.29 225.51 14.08 225.72 SHP-05-46B 228.7 
29.82 218.78 29.98 21 7.82 SHP-05-47A 218.5 
10.04 218.06 10.03 218.07 SHP-05-47B 216.3 
2.63 215.97 2.2 216.4 SHP-05-48A 217 
6.51 215.29 7.07 214.73 SHP-05-48B 218.4 
6.64 215.36 7.2 214.8 SHP-05-49A 217.8 
8.11 214.89 8.99 214.01 SHP-05-49B 216.2 
10.3 1 212.29 10.99 211 .61 SHP-95-27X 238.5 
11 .1 211 .5 11.9 210.7 SHP-99-29X 244.41 
12.92 211.48 13.82 210.58 SHP-99-34A 225.7 
9.09 214.41 10.03 213.47 SHP-99-34B 225.6 
8.91 214.39 9.86 213.44 SHP-99-35X 259.2 

04/16/2008 09/30/2008 

DTW DTW 
(TOC) Elevation (TOC) Elevation 

(ft) (ft msl) (ft) (ft msl) 
9.2 214.4 10.06 213 .54 
3.52 214.28 4. 18 213.62 
3.49 214.31 4.21 213.59 

28.8 1 219.79 29.85 218.75 
29.93 218.97 28.81 22009 
18. 1 220.2 17.99 220.31 
6.94 214.76 7.78 213.92 
5.77 214.63 6.58 213.82 
4.99 215.01 5.71 214.29 
4.42 214.98 5.12 214.28 
1.94 213.46 1.58 213.82 
1.84 213.56 3.39 212.01 
3.11 212.69 3.71 212 .09 
NS I NS 9.27 213.03 

7.51 217.59 7.54 217.56 
6.26 217.44 6.27 217.43 
3.85 217.95 3.8 218 
3.78 218.22 3.87 218 .13 

44.08 217 .62 44.9 216.8 
41.41 217.69 41.9 21 7.2 
14.57 214.93 15.43 214.07 
15.1 215 15.2 214.9 
13.3 216 14.28 215.02 
13.99 214.71 14.9 213.8 
4.32 214.18 4.35 214.15 
2.25 214.05 2.02 214.28 
3.47 213.53 3.5 213.5 
4.88 213.52 4.61 213.79 
5.43 212.37 4.21 213.59 
4.92 211.28 5.29 210.91 
13.98 224.52 13.25 225.25 
21 .28 223.13 23.35 221.06 
12.43 213.27 12.13 213.57 
12.28 213.32 12.66 212.94 
35.66 223.54 39.6 219 .6 

Notes: 1. All ground surface and reference elevations based on field survey performed by Meridan Associates , Inc. between July and August 2005 except SHL-10, 
which is based on groundwater monitoring well completion log by ConTest, Inc. 

2008 Annual Report 

2. Elevations based upon project system, reported to be National Geodetic Vertical Datum of 1929 (NGVD29). 

MSL = Mean Sea Level 

DTW = Depth to Water 

TOC = Top of Casing 

NS = Not Sampled 
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Reference 
Well ID Elevation 1•

2 

(ft msl) 
N-1 , P-1 231 
N-1 , P-2 231 
N-1, P-3 231.2 
N-2, P-1 223.1 
N-2, P-2 223 
N-3, P-1 221.8 
N-3, P-2 221 .5 
N-5, P-1 243.7 
N-5, P-2 243.7 
N-6, P-1 259.9 
N-7, P-1 256.6 
N-7, P-2 257.1 
PSP-01 216 .1 
SHL-10 248 .8 
SHL-11 236.5 
SHL-13 221.8 
SHL-15 260.9 
SHL-18 238.6 
SHL-19 241 .5 
SHL-20 237 
SHL-21 260 
SHL-22 220.6 
SHL-23 242 .3 
SHL-24 239 ,8 
SHL-3 247.8 
SHL-4 228.1 
SHL-5 218.6 
SHL-8O 221 .8 
SHL-8S 222 
SHL-9 223 
SHM-05-39A 222.6 
SHM-05-39B 222.6 
SHM-05-40X 224.4 
SHM-05-41A 223 .5 
SHM-05-41B 223.3 

Table 4-2 
Site-Wide Groundwater Elevation Surveys 

Shepley's Hill Landfill 
Devens, Massachusetts 

04/16/2008 09/30/2008 
DTW DTW Reference 

(TOC) Elevation (TOC) Elevation Well ID Elevation 1•
2 

(ft) (ft msl) (ft) (ft msl) (ft msl) 
14.22 216.78 14.31 216.69 SHM-05-41C 223.6 
13.81 217.19 14.07 216.93 SHM-05-42A 217.8 
13.66 217.54 13.79 217.41 SHM-05-42B 217 .8 
5.25 217.85 5.35 217.75 SHM-93-10C 248 .6 
5.52 217.48 5.52 217.48 SHM-93-10D 248.9 
4.41 217.39 4.51 217.29 SHM-93-18B 238.3 
4.21 217.29 4.19 217.31 SHM-93-22C 221 .7 
22 221.7 23 .37 220.33 SHM-96-22B 220.4 

22.47 221 .23 23 .6 220.1 SHM-96-5B 220 
35.4 224.5 36 .69 223.21 SHM-96-5C 219.4 

28.71 227.89 29.5 227.1 SHM-99-31A 215.4 
28 .75 228.35 29.55 227.55 SHM-99-318 215.4 
1.52 217.62 1.65 217.75 SHM-99-31C 215.8 

30.45 218.35 30.67 218.13 SHM-99-32X 222.3 
18.16 218.34 18.4 218.1 SHP-01-36X 225.1 
6.09 215.71 6.49 215.31 SHP-01-37X 223.7 
16.07 244.83 18.15 242 .75 SHP-01-38A 221 .8 
18.45 220.15 18.31 220.29 SHP-01-38B 222 
22.45 219 .05 22.39 219 .11 SHP-05-43 261 .7 
18.52 218.48 18.8 218 .2 SHP-05-44 259.1 
44.01 215.99 45.11 214.89 SHP-05-45A 229.5 
5.92 214.68 6.7 213.9 SHP-05-45B 230.1 

25.59 216.71 27.7 214 .6 SHP-05-46A 229.3 
14.29 225.51 14.08 225,72 SHP-05-46B 228 ,7 
29 .82 218.78 29 .98 217.82 SHP-05-47A 218.5 
10.04 218.06 10.03 218.07 SHP-05-47B 216.3 
2.63 215.97 2.2 216.4 SHP-05-48A 217 
6.51 215.29 7.07 214.73 SHP-05-48B 218.4 
6.64 215.36 7.2 214.8 SHP-05-49A 217.8 
8.11 214.89 8.99 214.01 SHP-05-49B 216.2 
10.31 212.29 10.99 211.61 SHP-95-27X 238.5 
11 .1 211 .5 11 .9 210.7 SHP-99-29X 244.41 

12.92 211.48 13.82 210.58 SHP-99-34A 225.7 
9.09 214.41 10.03 213.47 SHP-99-34B 225.6 
8.91 214.39 9.86 213.44 SHP-99-35X 259.2 

04/16/2008 09/30/2008 
DTW DTW 
(TOC) Elevation (TOC) Elevation 

lftl 1ft msll lftl 1ft msll 
9.2 214.4 10.06 213.54 

3.52 214.28 4.18 213.62 
3.49 214.31 4.21 213 .59 

28.81 219 .79 29.85 218 .75 
29.93 218 .97 28.81 220.09 
18.1 220.2 17.99 220.31 
6.94 214.76 7.78 213.92 
5.77 214.63 6.58 213.82 
4.99 215 .01 5.71 214.29 
4.42 214.98 5.12 214.28 
1.94 213.46 1.58 213.82 
1.84 213 .56 3.39 212 .01 
3.11 212.69 3.71 212 .09 
NS I NS 9.27 21 3.03 

7.51 217 .59 7.54 217 .56 
6.26 217.44 6.27 217.43 
3.85 217 .95 3.8 218 
3.78 218 .22 3.87 218 .13 

44.08 217 .62 44.9 216.8 
41.41 217 .69 41 .9 217 .2 
14.57 214 .93 15.43 214.07 
15.1 215 15.2 214.9 
13.3 216 14.28 215 .02 
13.99 214 ,71 14.9 213 .8 
4.32 214.18 4.35 214.15 
2.25 214.05 2.02 214.28 
3.47 213.53 3.5 213 .5 
4.88 213.52 4.61 213.79 
5.43 212.37 4.21 213.59 
4.92 211 .28 5.29 210.91 
13.98 224.52 13.25 225.25 
21 .28 223.13 23.35 221 .06 
12.43 213 .27 12.13 21 3.57 
12.28 213 .32 12.66 212.94 
35.66 223 .54 39.6 219 .6 

Notes: 1. All ground surface and reference elevations based on field survey performed by Meridan Associates, Inc. between July and August 2005 except SHL-10, 
which is based on groundwater monitoring well completion log by ConTest, Inc. 

2008 Annual Report 

2. Elevations based upon project system, reported to be National Geodetic Vertical Datum of 1929 (NGVD29). 

MSL = Mean Sea Level 

DTW = Depth to Water 

TOC = Top of Casing 

NS = Not Sampled 
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Analaytlcal 
P•ameter Unlb 

ALKALINITY , TOTAL {AS CACO3) ugn 
CHLORIDE "•' NITRATE (AS N) ugn 
SULFATE ,., 
TURBIDITY NTU 

ARSEN IC "•' CALC IUM METAL ug/1 
IRON ""' MAGNESIUM ""' MANGANESE ""' POTASSIUM "•' SODIUM """ 
ARSENIC "•' CALCIUM MET Al ,g, 
IRON "•' MAGNESIUM "•' MANGANESE "•' POTASSIUM "•' SODIUM ""' 
Field Readings Units 
DO mga 
ORP Millivolts 
pH pH Units 
SPC ms/cm 
Temp DEGC 
TURB IDITY NTU 

Notes· J = Estimated Detect 
U = Not detected at indicated reporting limit 
NS = Not Sampled 

MCLor 
ROD 

Slanda'd 

10 

9100 

1715 

20000 

10 

9100 

1715 

20000 ·--ROD 
Standsd 

"'' 
"'' "'' "'' 
"'' "'' 

Highlighted values exceed MCL or ROD standard 

2008 Annual Report 

SHL-88 ......... 
18000 

7000 
150 

11 00 
0.2 U 

NS 
NS 
NS 
NS 
NS 
NS 
NS 

0.5 U 
4300 

50 U 
770 

12 
1200J 
5200 

SHL-85 ......... 
2.03 
158 

6.11 
0.227 

8.85 
NS 

SHL-18 SHL-1 SHL-8 SHM...os-»A 
Oct•200I Apr-2008 Oct-2008 Oct-2008 

18000 61000 72000 220000 
7400 1600 6100 19000 

100 UJ 57 J 100 U 130 J 
1700 7400 7400 3200 

0.2 U 3.4 3 140 

NS NS NS NS 
NS NS NS NS 
NS NS NS NS 
NS NS NS NS 
NS NS NS NS 
NS NS NS NS 
NS NS NS NS 

1 UJ 14.6 40.7 275.6 
4300 22000 24000 37000 

50 U 3500 11000 60000 
790 1600 1700 4800 

14 426 452 1750 
2500 U 1800 J 2500 10000 
5900 2000 3200 11000 

SHL-85 SHL-9 SHL-1 SHM~ 
Oct-2008 .... ..... Oct-2008 Oct-2008 

1.07 0.27 1.1 0.2 
234.5 -12 -46 -76.1 

5.67 6.48 6.43 6.38 
0.04 0.159 0.205 0.492 
10.4 7.28 8.85 7.58 
0.63 NS NS 1.19 

Table 4-3 
Groundwater Analytical Results 

Shepley's Hill Landfill 
Devens, Massachusetts 

SHM-05-398 SHM..ff..4GX SHM-GM1A 
Oct-2008 Ocl-2008 ......... 

320000 260000 31000 
90000 16000 6700 

180 48 J 61J 
3700 2400 11000 

54 380 1.2 

• ID 
SHM~1A 

Oct-2008 
28000 

2100 
65 J 

7600 
2.6 

u lHO Mllll• by S 
NS NS NS NS 
NS NS NS NS 
NS NS NS NS 
NS NS NS NS 
NS NS NS NS 
NS NS NS NS 
NS NS NS NS 

""'' , ... 
241 .2 4920 26.9 18.7 

91000 49000 8800 7000 
4000 65000 3500 1900 

13000 7400 1700 1400 
5320 1420 396 224 
7400 8000 2100 J 2400 J 

83000 19000 4400 3400 

8 HIM)5..398 SHll-os-aX SHll-45-41A SHM-GS--41A 
Oct-200I Oct-2008 ......... Oet-2008 

0.25 0.22 0.55 0.27 
-70.9 -104.2 35 10.8 
6.86 6.58 6.33 6.73 

0.879 0.549 0.116 0.052 
9.82 7.91 9.76 10.47 
7.81 14.3 NS 1.96 
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SHII.QS..41B SHII.Q5.ol1B ......... Oct-2008 

330000 240000 
21000 13000 

250 J 1000 UJ 
1000 U 2900 

280 210 
1w~W6020 

NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 
NS NS 

W8020 
2349 1910 

48000 31000 
100000 68000 

6600 4400 
1780 1330 

15000 12000 
16000 15000 

SHM-GS-41B SHM-o5~1B .... ..... Oct-2008 
0.38 0.12 
-76 -89 

6.36 5.52 
0.787 0.367 

9.77 11.49 
NS 2.56 

SHM..Os-t1C SHM-GM 1C SHM-05-42A SHll-05-42A SHM-Gs-c2B 
Ap,-2008 Oct-2008 Ap,-2008 Ocl-2008 ......... 

340000 340000 15000 16400 470000 
100000 33000 1300 1200 45000 

94 J 56 J 110 99 J 1000 U 
1800 390 J 7000 6700 2800 

170 280 5.2 1.6 280 

NS NS NS NS NS 
NS NS NS NS NS 
NS NS NS NS NS 
NS NS NS NS NS 
NS NS NS NS NS 
NS NS NS NS NS 
NS NS NS NS NS 

662.2 789.3 2.5 1 u 266.2 
95000 99000 5500 5400 75000 
160001 19000 590 80 73000 
13000 13000 1100 1100 12000 

2960 3100 30 7.6 J 2530 
6700 3400 1600 J 1800 J 20000 

75000 35000 2000 U 1300 J 36000 

SHM-05-41C SHM-05-41C SHM-05--42A. SHM-o5--42A SHM-05-428 ......... Oct-2008 .... ..... Oct-2008 Ap,-2008 
0.18 0.12 5.36 3.65 0.2 
-110 -149.5 230 179.6 -59 

6.9 7.42 5.02 6.1 5.78 
0.986 0.491 0.211 0,033 1.112 

9.6 10.81 9.77 10.13 10.06 
NS 4.7 NS 0.64 NS 
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Analaytlcal 
Parameter Units 

ALKALIN ITY, TOTAL (AS CACO3) ,gn 
CHLORIDE ,gn 
NITRATE (AS NJ ,gn 
SULFATE "•' TURBIDITY NTU 

-ARSENIC ,g/1 
CALCIUM METAL ,g/1 
IRON "'' MAGNESIUM ,g/1 

MANGANESE ,g/1 
POTASSIUM ,gn 
SODIUM ""' 
ARSEN IC ,g/1 
CALCIUM METAL ,g/1 
IRON ,gn 
MAGNESIUM "'' MANGANESE ,g11 
POTASSIUM ,gn 
SODIUM "" 
Field Readings Units 
DO mg/I 
ORP Mill ivolts 
pH pH Units 
SPC ms/cm 
Temp DEGC 
TURBIDITY NTU 

Notes: J = Estimated Detect 
U = Not detected at indicated reporting limit 
NS = Not Sampled 

MCLor 
ROD 

Standard 

10 

9100 

1715 

20000 

10 

9100 

1715 

20000 

----
ROD ........... 
a/a 
a/a 
a/a 
a/a 
a/a 

"'' 

Highlighted values exceed MCL or ROD standard 

2008 Annual Report 

SHM.OS-UB SHM-93-10C SHM-83·100 
Oct-2008 Oct->008 Oct-2008 

350000 170000 61000 
33000 24000 26000 

110J 100 UJ 100 UJ 
4600 19000 18000 

270 0.8 130 

NS NS NS 
NS NS NS 
NS NS NS 
NS NS NS 

NS NS NS 
NS NS NS 
NS NS NS 

256 10.1 23.4 
64000 72000 82000 
68000 60 17000 
10000 4100 660 
2410 40 140 

15000 4800 5000 
29000 8400 7700 

SHM~28 SHM-83-10C SHM-83-100 
Oct-2008 Oct-2008 Oct-2008 

0.13 0.77 0.12 
-79 -12 -15.7 

6.67 7.27 11 .35 
0.53 0.411 0.312 

10.31 8.67 8.99 
6.35 2.62 82.7 

SHM-83-22C .......... 
180000 

25000 
78 J 

9100 
3.9 

NS 
NS 
NS 
NS 
NS 
NS 
NS 

29.41 
58000 

1000 
8400 

335 
4700 

13000 

SHM-83•22C .......... 
0.35 
-142 
7.53 

0.443 
8.44 

NS 

Table 4-3 
Groundwater Analytical Results 

Shepley's Hill Landfill 
Devens, Massachusetts 

SHM-9l-22C SHM-91-228 SHM-91-229 
Oct->008 .......... Ocl•2008 

110000 320000 320000 
13000 29000 18000 

290 100 U 1000 UJ 
8600 3400 3400 

4.2 400 260 

SamDle lD 

SHM.oe-58 .......... 
330000 

22000 
100 U 

4100 
90 

Dlssorv.d Metals bv SW6010J 

NS NS NS NS 
NS NS NS NS 
NS NS NS NS 
NS NS NS NS 
NS NS NS NS 
NS NS NS NS 
NS NS NS NS 

OIIII Melals ov 1 
17.7 1721 13741 1597 

36000 70000 71000 73000 
640 72000 54000 18000 

5000 12000 11000 12000 
150 2310 4320 9240 

4300 14000 9500 10000 
10000 27000 24000 22000 

SHM-93-.22C SHM-96-228 SHJil-98..228 SHM-91-6B 
Ocl->008 ..... ..... Oct->008 Apr-2008 

0.31 0.1 0.21 0.2 
-96.6 -96 -82.5 -11 
7.87 6.64 6.47 5.52 

0.256 0.859 0.722 0.792 
7.75 7.01 7.41 9.78 
5.16 NS 13 NS 
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SHM-16-58 SHM..t&-5C SHM.gg..sc SHM.fi.31A SHM..U9-31B SHM.Q9.J1C SHM-99«32X 
Oct->008 Apr-2008 Oct-2008 Oct-2008 Oct•2008 Oct-2008 Oet--2008 

320000 330000 310000 47000 140000 360000 360000 
19000 28000 21000 16000 9200 32000 37000 

100 U 500 U 100 UJ 100 U 500 U 40 J 500 U 
4800 620 J 1700 4300 3800 1800 5600 

12 67 31 0.87 6.2 310 300 
W6020 

NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS 
NS NS NS NS NS NS NS .... 

747.8 54.7 51.8 16.2 79.5 1 260.3 203.9 
82000 66000 65000 13000 30000 85000 92000 

5300 25000 21000 8400 19000 36000 37000 
13000 8600 8500 880 3200 13000 14000 
10800 3490 3990 495 890 38801 4200 

8500 14000 11000 2500 U 4600 10000 7000 
26000 27000 260001 11000 11000 33000 35000 1 

SHM-98-59 SHM-86-SC SHM-16-SC SHM..Q9..31A SHM-99-31B SHM-99-31C SHM-99-32X 
Oct-2008 .......... Oct-2008 Oct-2008 Oct-2008 Oct-2008 Oct-2008 

0.58 0.12 1.5 0.15 0.9 0.12 0.24 
6 -21 -57.7 28 -41 .2 -90.8 -76.8 

6.21 5.24 6.21 5.8 6.48 6.59 6.44 
0.709 0.86 0.705 0.159 0.212 0.529 0.713 

9.64 9.49 7.51 10.67 10.91 10.79 6.98 
1.02 NS 2.13 1.27 0.46 1.55 8.35 
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Noles: J = Estimated Detect 
U = Not detected at indicated reporting limit 
NS = Not Sampled 
Highlighted values exceed MCL or ROD standard 

2008 Annual Report 

Analayllcal ..,..,..., 
ALKALIN ITY, TOTAL (AS CACO3) 
CHLOR IDE 
NITRATE (AS NJ 
SULFATE 
TURBIDITY 

-ARSENIC 
CALCIUM METAL 
IRON 
MAGNESIUM 
MANGANESE 
POTASS IUM 
SOD IUM 

ARSENIC 
CALCIUM METAb 
IRON 

MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 

FHtld Readl"g• 
DO 
ORP 
pH 
SPC 
Temp 
TURB IDITY 

Table 4-3 
Groundwater Analytical Results 

Shepley's Hill Landfill 
Devens, Massachusetts 

UCL or SamnlelD 

ROD SHP-01-31X SHP-01.J7X SHP-01-38A 
Units Standard Oct-2008 Ocl-2008 Oct-2008 

,gn 38000 38000 140000 J 
,gll 39000 25000 28000 
ogA 100 U 100 U 500 UJ 
,gn 1000 U 3400 16000 
NTU 0.2 U 0.2 U 33 

lssotved Metals bv a1'ftlll10/SW6020 -,9, 10 NS NS NS 
,g11 NS NS NS 
,gn 9100 NS NS NS 
,gn NS NS NS 
,gn 1715 N S NS NS 
,9n NS NS NS 

""' 20000 NS NS NS 
Total Metals 1 20 

"'' 10 27.9 38.1 602.4 
ogll 9600 7300 28000 
,gn 9100 5000 6800 26000 
,gn 1800 1400 4300 
,gn 1715 119 310 664 
,gn 1800J 1300J 9200 
,an 20000 23000 19000 16000 

, • • , w 

ROD SHP-01..:teX SHP-01-37X SHP-01..JaA 
Units Standard Oct-2008 Oct-2008 Oct-2008 

mgll "'' 0. 16 0.12 0.15 
Mill ivolts "" -38.7 -54.2 -60.9 
pH Units "" 6.37 6.51 6.3 
ms/cm "'' 0.219 0.175 0.418 
DEG C "" 17.37 15.59 12 .96 
NTU "'' 0.31 0.09 0.04 

Page 4 of 4 

SHP-99--29X 
Oct-2008 

100000 
2900 
1000 UJ 
5900 

9.9 

NS 
NS 
NS 
NS 
NS 
NS 
NS 

2106 
9000 

40000 
890 

5370 
2500 U 
2300 

SHP..Q9..29X 
Oct-2008 

0.22 
14.6 

5.3 
0.226 
11 .77 

4.4 

May 2009 



Table 4-4 
In-Situ Water Quality Monitoring Results 

Shepley's Hill Landfill 
Devens, Massachusetts 

DO ORP SPC Temp TURBIDITY 
Well Event Date m /I Mill ivolts) DEGC NTU 

SHL-2 1 Winter 2008 01 /10/2008 10.16 176 NS 
SHL-21 S rin 2008 04/18/2008 9.67 241 5.98 NS 
SHL-21 07/16/2008 9.99 252 5.22 0.061 0.39 
SHL-21 10/06/2008 8.78 127 6.02 0.066 

SHL-22 01 /09/2008 0.68 -51 6.7 0.508 
SHL-22 0.21 2 6.69 0.767 7.98 

52.8 6.31 0.33 
0 

NS 
SHL-23 04/21 /2008 14.36 248 5.25 0.032 10.84 1.42 
SHL-23 07/16/2008 12.83 276 4.9 0.036 11.08 8.19 
SHL-23 10/06/2008 12.11 184 5.94 0.041 8.2 0.51 

SHL-5 01 /08/2008 0.67 60 5.42 0.079 4.72 NS 
SHL-5 04/17/2008 0.11 73 3.26 0.251 5.08 NS 
SHL-5 07/15/2008 0.11 3 5.6 0.108 12.84 1.52 
SHL-5 10/01 /2008 0.11 17.7 5.57 0.098 11 .48 1.65 

SHL-8D 
SHL-8D 
SHL-8D 0.18 

0.21 

9.43 NS 
158 6.11 0.227 8.85 NS 

1.32 149 6.03 0.073 10.68 0.51 
1.07 234.5 5.67 0.04 10.4 0.63 

SHL-9 01/09/2008 0.1 -58 6.63 0.114 9.19 NS 
SHL-9 04/21 /2008 0.27 -12 6.48 0.159 7.28 NS 
SHL-9 07/15/2008 0.21 -15 6.19 0.214 8.8 1.46 
SHL-9 10/01/2008 1.1 -46 6.43 0.205 8.85 NS 

01 /09/2008 0.28 -117 7.53 
04/21 /2008 7.53 NS 

NS 
5.16 

NS 
-96 6.64 0.859 7.01 NS 

0.38 -67.7 6.19 819 9.86 9.54 
10/01 /2008 0.21 -82 .5 6.47 0.722 7.41 13 

SHM-96-58 01 /08/2008 0.17 -2 5.99 0.655 9.6 
SHM-96-58 0.2 -11 5.52 0.792 9.78 NS 
SHM-96-58 0.35 6.08 0.691 11 .35 0.81 

9.64 1.02 

9.65 NS 
04/17/2008 9.49 NS 
07/15/2008 0.17 -45 0.705 10.53 3.2 
10/01 /2008 1.5 -57.7 0.705 7.51 2.13 

Notes: All parameters measured after stabilization using low-flow purging 
NS = Not Sampled 

2008 Annual Report May 2009 



Well ID N-5, P-1 N-5, P-2 PSP-01 SHL-10 SHL-11 SHL-13 SHL-15 SHL-19 SHL-19 

Iotal or DISSONet (T) (T) (T) (T) (T) (T) (T) (0) (T) 
SamnM date Units 

08/01/1991 UQ/L 67.0 320 340 
12/0111991 uall 120 320 710 
03/01/1993 ug/L 280 340 390 
06/01/1993 UQ/L NS NS NS 

11 /01/1996 ua/L 3.4 B 332 138 
05/01/1997 ug/L 10U 252 J 10U 
10/01/1997 UQ/L 209 366 298 
05/01/1998 ua/L SU 346 77.5 
11/01/1998 ug/L 5.4 U 376 145 
05/01/1999 ug/L 2.7 B 431 156 
11/01/1999 ug/l 1.9 U 492 176 
05/01/2000 ua/L 2.5 U 404 41 .4 

11/01/2000 ug/L 4.2 U 523 154 
05/01/2001 UCI/L 4.1 U 487 129 
10/01/2001 ua/L 1.5 U 573 183 
05/02/2002 uq/L 4.0 B 469 66.9 
10/02/2002 UCI/L 3.2 U 648 164 
05101/2003 ua/L 4.7 U 498 36.1 
11/01/2003 UQ/L 4.1 U 639 83.6 
05/01/2004 UCI/L 2.6 U 502 75 
11/01/2004 ua/L 5.B U 617 121 
06/01/2005 ug/L 4.5 U 524 26.3 
01/01/2006 ug/L SU 567 156 
04/10/2006 ug/L SU SU 
04111/2006 ua/L 

04/13/2006 ug/L 4940 22 18 
04/1 4/2006 UCI/L 

06/01/2006 ua/L 1,790 
06/06/2006 ug/L 5970 46 6 SU 700 SU 16 1,790 
06/06/2006 ua/L 

06/09/2006 ug/L 

06/12/2006 uci/L 

06113/2006 UCI/L 

09/20/2006 ua/L 

09/21/2006 UQ/L 10 SU 
09/25/2006 ug/L 4560 22 44 
12/01/2006 ug/L SU SU SU 
12/05/2006 uci/L 

12/06/2006 ua/L 668 142 
12/07/2006 ug/L 

12/12/2006 uci/L 1,930 30 93 
12/13/2006 ua/L 

04/10/2007 ug/L 

04/11/2007 uci/L 

05/29/2007 ua/L 

10/16/2007 uq/L 0.59J 6B6.5 42 B85.1 
10/17/2007 uci/L 

10/18/2007 ua/L 4856 28.1 1.6 
04/17/2008 ug/L 

04/18/2008 ug/L 

04/21/2008 ua/L 

10/01/2008 ua/L 3.3 
10/02/2008 ug/L 

10/03/2008 UCI/L 1748 26.8 0.91 663.5 75 28 173.6 
10/06/2008 ua/L 

2008 Annual Report 

Table 4-5 
Summary of Historical Arsenic Concentrations 

Shepley's Hill Landfill 
Devens, Massachusetts 

SHL-20 SHL-21 SHL-22 SHL-23 SHL-80 
(T) (T) (T) (T) SHL-3(n SHL◄ (T) SHL-5 (T) (T) 

98 27 35.0 260 23.0 
89 25 120 140 38.0 
330 32.9 6.5 2.54 11.4 

NS NS NS NS NS 
244 24.8 NS 48.8 12.0 

10U 10U 10U 73.BJ 10 U 
227 34.8 10U 180 10 U 
238 10.6 SU 37.4 SU 
218 5.4 U 5.4 U 89.1 11 .5 

216 12.2 B 2.7 B 78.2 5.0 B 
215 7.3 1.9 U 61 .3 6.5 
216 14 .6 2.5 U 116 2.5 U 

172 45 17.4 91.5 13.8 
186 47 .6 4.1 U 50.8 13,8 
165 44.2 1.5 U 66.0 14.B 
154 55.9 B 2.B B 47 .B B 11 .9B 
175 77 .1 3.2 U 66.1 3.2 U 
197 101 4.7 U 26.6 7.3 
194 76.4 4.1 U 13.4 4.7 B 
136 88.1 2.6 U 27.2 7.4 B 
156 65.4 5.8 U 19.5 6.B B 
159 NS 4.5 U 10.1 7.0 B 
189 154 NS SU SU 

171 

SU 

SU SU 
SU 

346 SU SU 6 
SU 

167 
SU 

109 SU 
S U S U 

S U 

361 115 S U SU 8 

SU SU SU 

98 J U 
JU JU 

6.2 
336.2 0.81 J 55.1 7.5 

0.73J 
16.2 11 ,8 
4.1 0.5 U 

1.1 0.19 J 
106.2 
81 4.9 0.24 

7.9 2.3 
1.4 0.26 
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SHL-8S SHM-05,- SHM-05- SHM-05- SHM-05- SHM-05- SHM-05- SHM-05-- SHM-05-

(T) SHL-9 (T) 39A(T) 398 (T) 40X (T) 41A(T) 418 (T) 41C(T) 42A(T) 428 (T) 

37.0 
67.0 
42.4 
NS 
46.9 
16.1 J 
25.2 
15.0 
27.2 
71 .3 
28.5 
15.0 
31.4 
15.1 
2B.1 
144 
29 
13.4 
30.6 
19.B 
32.2 
NS 
1B.0 

SU 21 
289 590 3.610 54 2.420 

626 
SU 266 

SU 3.420 52 2.720 614 
21 SU 241 

288 
634 

3,510 41 2.730 640 
SU 46 270 SU 276 

415 
296 

51 248 4,070 36 2.2B0 666 SU 

SU 412 

26 30 1990 627 JU 249 
JU 

34.1 
241.5 309.4 24.9 2591 684.5 1.01 J 304.4 

22.6 4445 
0.5 U 2.5 266.2 

14.6 26.9 2349 662.2 
0.73 40.7 1910 

275.6 241.2 4920 18.7 789.3 1.3 256 
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Well ID SHM-93- SHM-9~ SHM-93- SHM-96- SHM-96-
Totalo,ni,,...war 10C (T) 10D(T) 22C (T) 228(T) 5B(T) 

date Units 

08/01/1991 ua/l NS NS NS NS 

12/01/1991 UQ/l NS NS NS NS 
03/01/1993 uo/L 21.3 68.9 NS NS 
06/01/1993 uo/l 18 .1 49,8 NS NS 

11/01/1996 UQ/l 12.4 44.6 324 1,440 

05/0111997 uo/L 10 U 40.4 318 J 3,300J 
10/01/1997 ug/l 10.5 10 U 352 2,040 

05/01/1998 UQ/l 7.5 31.6 365 4,300 
11/01/1998 uo/L 10.2 51. 1 406 3,080 
05,01/1999 ug/L 10.B B 42.8 707 3.490 
11'01/1999 uo/l 8.7 33.2 1,440 2.700 
05/01/2000 uo/L 5,9 J 34.4 1,360 5.110 
11/01/2000 UQ/l 8.8 47.8 1,180 2,500 

05/01/2001 uo/L 6.9 19, 7 1,540 3.800 
10/01/2001 ugll 10.1 31.6 1,670 1,850 

05/02/2002 uofl 11.0 B 30.5 B 2,040 3,800 

10/02/2002 uo/l 7.1 30.1 159 1.970 
05/01/2003 ug/L 9.8 21.0 2.070 3.920 
11/01 /2003 uo/L 5.2 U 29.8 2.500 3,380 
05/01/2004 uo/l 7.2 B 27.8 1,690 3,950 
11/01/2004 uo/l 10.6 B 34.9 2,360 2.110 
!06/01/2005 ug/L 8.1 B 15.8 NS NS 
01/01/2006 ug/l 11 .0 23.0 3,320 4 ,130 

04/10/2006 uo/L 3690 2110 
04/1 1/2006 ug/L 
04/13/2006 uo/L 
04/14/2006 uo/l 14 
!06/01/2006 uo/L 2,760 

06/06/2006 uo/l 12 17 
06/08/2006 ug/l 2760 
06,09/2006 uo/L 3,440 

DS/12/2006 uoll 
06/13/2006 ug/L 22 
09/20/2006 uo/L 1570 
09/2112006 uoll 3110 
09/25/2006 ug/l 14 
12/01/2006 ug/l 12 2,980 
12/05/2006 uo/l 2980 
12/06/2006 uo/L 10 73 3.100 
12/07/2006 uo/L 
12/12/2006 ug/l 
12/13/2006 uo/L 
04/10/2007 uo/l 76 2800 
04/11/2007 ug/L 2030 
05/29/2007 uo/L 
10/16/2007 uo/L 9.8 72 .5 1978 
10/1 7/2007 ug/L 750 
10/18/2007 uoll 10.3 
04117/2008 ug/L 1597 
04/18/2008 ug/L 
!04/21/2008 ug/L 29.4 1721 
10/01/2008 uo/L 1374 747.8 
10/02/2008 uo/L 17.7 
10/0312008 uo/l 10.1 23.4 
10/06/2008 ug/L 

2008 Annual Report 

SHM-Q6.. SHM-99- SHM-99- SHM-99-
5C(T) 31A(T) 318(T) 31C (T) 

NS 
NS 
NS 
NS 
71 
43.2 
43.1 
49.5 
46.8 
57 
44.8 
52.2 
40.3 
80.5 
41.1 
50.4 B 
41.3 
55.1 
48.3 
47.1 
49.5 
NS 
43 
47 

9 56 270 

51 

51 

12 53 273 

37 23 74 305 

24 
24 

16 72 301 

47 

61 .1 22. 7 85 .5 292 .1 

54.7 

51 .8 
16.2 79.5 260.3 

Table 4-5 
Summary of Historical Arsenic Concentrations 

Shepley's Hill Landfill 
Devens, Massachusetts 

SHM-99- SHP-01 - SHP-01- SHP-01- SHP-99-
32X(T) 36X(T) 37X (T) 36A (TJ 29X(T) 

4200 

3800 

168 
24 41 550 

186 
22 49 496 

202 
30 46 681 

19 46 

176 

623 

16.7 26.6 781.4 
206.2 

2953 

203.9 

27.9 38.1 602.4 2106 
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Performance 
Assessment 
Component Method 

Gradient Vector 
Analysis 

Capture Zone 
Width Calcu lation 

Hydraulic 
Capture Zone 

Analysis 
Comparison to 
Numerical Model 
Results 

50 gpm Drawdown 
Assessment 

Advective Travel 
Time Ana lysis 

Geochemical 
Monitoring 

Geochemical 
Assessment 

2008 Annual Report 

Table 5-1 
Summary of Revised System Performance Assessment Metrics and Results 

Shepley's Hill Landfill 
Devens, Massachusetts 

Description Data Utilized Results 
Compute horizontal hydraulic gradient vectors Water level data from Fall 2007, April Map comparing computed 
between groups of wells in nearfield hydraulic 2008, and September 2008. vectors under pumping 
monitoring network under 50 gpm pumping conditions from the 10/15/07, 
condit ions for comparison to non-pumping 2/20/08 and 2/25/08 synoptic 
baseline conditions. events. 

Compute theoretical capture zone width using Observed hydraulic gradients for 2007 , Calculated capture zone width 
basic flow budget and conservative assumptions aquifer properties as specified in existing is 763 feet at the extraction 
regarding hydraulic conductivity and saturated model , saturated thickness from SGI cross wells, based on the saturated 
thickness. sections and extraction well boring logs. thickness of 50 feel. 

Compare resu lts of above analyses to particle Numerical simulation resu lts for 34, 42, Comparison maps series with 
track simulations using the revised (2009) 3-d and 50 gpm pumping rates (AMEC's predicted flow patterns and 
numerical model of the aquifer flowfield . "SHl.005" 3-layer model). capture zone. 

Compare nearfield water leve ls under 50 gpm Two synoptic rounds just prior to and after Comparison map wi th 
pumping and non-pumping conditions at next a system restart at 50 gpm. (Completed observed vs. predicted 
system shutdown to determine observed 3/3/08) drawdowns based on the 
drawdown. February 2008 System 

Develop particle track-based travel times to Numerical simulation results for 50 gpm Map plotting predicted 2 year 
predict when unimpacted groundwater from design pumping rate. travel time markers 
plume flanks should arrive at downgradient 
impacted wells 

Evaluate As concentrations and ORP data since Historic As, Fe and ORP data from Spring Despite notable declines in As 
System Startup for changes relative to historical 2006 through 2008. concentrations overall 
conditions geochemistry has not changed 

significantly. 

Interpretation Conclusion 
Horizontal flow patterns are influenced 
by pumping primarily in the nearfield 

operating as area. 
designed 

Calculated capture zone width is 
adequate to contain the estimated 444 operating as 
foot width of impacted aquifer. designed 

Capture zone at 2008 average 
extraction rate (34 gpm) is narrower and 
shifted west relative to design rate of 50 operating as 

gpm. Effectivelly containing As designed 

>1000ppb in deep groundwater. 

Distribution and magnitude of observed 
drawdown generally consistent with operating as 
predicted. designed 

Advective velocities in downgradient 
groundwater generally 1 ft/day and 
therefore changes in geochemical operating as 

conditions are expected to take several designed 

years to be fully realized. 

Simple best-fit empirical extrapolations 
are considered unrealistic. Development 
of geochemical model-based projections 
is recommended when data on As, Fe, inconclusive 

and ORP suggest overall geochemistry 
is changing. 
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Table 5-2 
Groundwater Elevations 2005-2008 

Shepley's Hill Landfill 
Devens,Massachusetts 

~~~~~~~~~~~~~ / / /✓.V ~ # # ~ ~ ~ ~ ~ ~ # ~ • F 
Well ID 

c:::,t}." c:::,'d-t::j c:::,~"' ,.__rv" r::::,t}.~ ,.._c:::,," c:::,'V~ (),v"v ()n}r:::, c::,t}."' r::;~"' ~q,'b-~ ~~ ~1,+ ~,.,fcs. ,.P ... ~~e,'b-(:-

N-1, P-1 216.1 216.3 217.0 2 16.3 216.5 216.3 216.9 217.6 217.1 217.3 216.8 216.7 216.7 216.1 217.6 1.5 216.7 
N-1 . P-2 216.2 216.5 217.4 216.4 216.9 216.4 217.3 217.7 217.4 217.3 217.2 216.9 217.0 216.2 217.7 1.5 217.0 
N-1 . P-3 216.7 216.9 216.0 216.9 217.3 215.8 218.1 218.2 217.8 217.8 217.5 217.4 217 .2 215.8 218.2 2.4 217.2 
N-2 . P-1 217.2 217.4 218.0 217.1 217.4 217.2 218.4 218.4 218.0 218.1 217.9 217.8 217.7 217.1 218.4 1.3 217.7 
N-2. P-2 216.9 217.1 217.7 217.2 217.5 216.9 218.1 218.1 217.7 217.8 217.5 217.5 217.5 216.9 218.1 1.3 217.5 
N-3, P-1 217.0 216.8 217.0 217.1 216.9 216.7 217.6 218.3 217.6 217.9 217.4 217.3 217.3 216.7 218.3 1.7 217.3 
N-3 P-2 216.7 216.9 213.6 216.8 217.1 213.3 218.0 218.0 217.6 217.6 217.3 217.3 216.7 213 .3 218.0 4.7 216.7 
N-5, P-1 220.3 221 .3 221 .8 220.4 220.6 220.0 219.5 220.4 220.6 220.6 22 1.7 220.3 220.6 219.5 22 1.8 2.3 220.6 
N-5, P-2 220.4 223.7 219.3 219.5 219.8 220.0 221 .2 220.1 220.5 219.3 223.7 4.4 220.5 
N-6, P-1 223.4 224.3 224.6 223.7 223.3 223.0 222.3 222.7 223.0 223.1 224 .5 223.2 223.4 222.3 224 .6 2.3 223.4 
N-7, P-1 226.3 227.2 228.0 226.7 226.7 226.0 225.1 226.3 226.5 226.7 227.9 227.1 226.7 225.1 228.0 2.9 226.7 
N-7 P-2 226.7 227.7 227.4 227.2 227.1 226.4 225.4 226.6 227.0 227.1 228.4 227.6 227.0 225.4 228.4 2.9 227.0 
PSP-01 217 .0 217.2 217.6 217.0 216.6 217.4 218.4 218.3 217.9 217.9 217.6 217.8 217.5 2 16.6 218.4 1.8 217.5 
SHL-10 218.8 219.0 220.4 218.9 219.8 218.0 218.3 219.3 218.9 218.5 218.4 218.1 218.9 2 18.0 220.4 2.4 218.9 
SHL-11 217.5 217.9 218.5 217.7 218.0 217.9 218.3 218.7 218.4 218.3 218.3 218.1 218.1 217.5 218.7 1.2 218.1 
SHL-13 214.2 214.9 216.1 214 .5 215.4 2 15.2 215.0 216.3 216.0 215.8 215.7 215.3 215.4 2 14.2 216.3 2.1 215.4 
SHL-15 242.0 242.8 244.9 241 .5 243.5 244.0 240.3 245.6 245.4 245.1 244.8 242.8 243.6 240.3 245.6 5.3 243.6 
SHL-1 8 219.0 219.2 220.9 219.1 220.2 219.8 219.5 221.0 220.7 220.4 220.2 220.3 220.0 219.0 221 .0 2.0 220.0 
SHL-19 218.1 218.6 220. 1 218.2 218.9 219.0 218.7 220.0 219.6 219.2 219.1 219.1 219.0 2 18.1 220.1 2.0 219.0 
SHL-20 217.7 218.1 218.7 217.8 218. 1 2 18.1 218.3 218 .8 218.5 218.4 218.5 218.2 218.3 217.7 218.8 1.1 218.3 
SHL-21 214.2 215.0 216.3 214.3 215.5 214.9 210.9 216.0 216.1 215.8 216.0 214.9 215.0 2 10.9 216.3 5.4 215.4 
SHL-22 213.2 213.8 215.5 213.5 214.5 214.6 212.3 215.2 215.5 214.6 214.7 213.9 214 .3 212.3 215.5 3.2 214.3 
SHL-23 214 .1 215.0 217.2 214.1 216.0 215.9 2 12.6 216.7 217.3 216.7 216.7 214 .6 215.6 212.6 217.3 4.7 215.6 
SHL-24 224 .1 226.3 224.5 224 .7 224.3 223.7 225.7 225.4 225.3 225.5 225.7 225.0 223.7 226.3 2.6 225.0 
SH L-3 217.8 218.8 219.2 217.9 219.1 219.2 2 19.4 218.9 218.6 218.3 218.8 217.8 218.6 217.8 219.4 1.6 218.6 
SHL-4 217.3 217.7 218.6 217.4 217.8 217.9 218.1 218.6 218.2 218.2 218.1 218.1 218.0 2 17.3 218.6 1.3 218.0 
SH L-5 213.3 215.5 216.7 213.7 215.8 216.4 212.8 217.0 2 16.4 216.4 2 16.0 216.4 215.5 212.8 217.0 4.2 215.5 
SHL-8D 213.8 214.4 215.8 213.9 214.9 214.6 213.8 215.8 215.7 215 .3 215.3 214.7 214.8 2 13.8 215.8 2.0 214 .8 
SH L-8S 213.8 214.5 215.8 214.3 215.1 214.5 213.9 215.8 2 15.7 215.4 2 15.4 214.8 214.9 213.8 215.8 2.0 214.9 
SH L-9 213.2 213.9 215.8 213.4 214.6 215.0 212.2 215.9 215.7 214.9 2 14.9 214.0 214.5 212.2 215.9 3 .7 214 .5 
SHM-05-39A 210.7 21 1.4 212.7 211 .1 212.1 212.1 210.6 212 .9 2 12.8 2 12.3 211 .6 211 .8 210.6 212.9 2.3 211 .8 
SHM-05-398 209.9 210.6 211 .8 210.4 207.0 211.2 209.9 212 .1 212.0 211 .5 210.7 210.6 207.0 212.1 5.1 210.6 
SHM-05-40X 209.9 210.4 211.9 2 10.3 21 1.2 211 .2 209.7 212.1 212. 1 211 .6 2 11 .5 210.6 211 .0 209.7 212 .1 2.4 21 1.0 
SHM-05-41A 212.8 213.4 215.1 2 13.0 214.2 214.3 212.0 215.0 215.2 214.4 214.4 213.5 213.9 212.0 215.2 3 .2 213.9 
SHM-05-418 212.8 213.4 215.1 2 13.0 214.2 214.3 211 .9 214.9 215.1 214.3 214.4 213.4 213.9 211 .9 215.1 3.2 213.9 
SHM-05-41C 212.9 213.5 215.1 2 13.1 214.3 214.3 212.0 215.0 215.2 214 .6 214.4 213.5 214.0 212.0 215.2 3 .2 214.0 
SHM-05-42A 212.8 213.5 215.0 2 13.0 214.2 214.3 212.2 214.3 213.6 213.7 212.2 215.0 2.8 213.7 
SHM-05-428 2 12.9 213.5 215.1 213.1 214.2 214.4 212.2 214.3 213.6 213.7 212.2 215.1 2.9 213.7 
SHM-93-10C 218.7 218.9 220.2 218.8 219.7 2 19.4 219.3 220.5 220.2 220.0 219.8 218.8 219.5 218.7 220.5 1.8 219.5 
SHM-93-10D 218.3 218.6 219.7 218.4 219.3 218.7 218.8 220.0 219.9 219.6 219.0 220. 1 219.2 218.3 220.1 1.8 219.2 
SHM-93-1 88 2 19.0 219.2 220.9 219.1 220.2 219.8 219.5 221 .0 220.7 220.4 220.2 220.3 220.0 219.0 221.0 2.0 220.0 
SHM-93-22C 21 3.3 213.8 215.5 213.4 214.6 214.7 212.3 215.6 215.5 214.8 214.8 213.9 214 .3 212.3 215.6 3 .3 214.3 
SHM-96-228 213.2 213.7 215.4 213.4 214 .5 214.5 212.4 214.3 214.2 213.5 214 .6 213.8 214.0 212.4 215.4 3 .1 214.0 
SHM-96-58 2 16.6 214 .2 215.8 213.7 214.9 214.9 212.9 215.6 215.8 215.0 215.0 214 .3 214 .9 212.9 216.6 3.7 214.9 
SHM-96-5C 2 13.4 214 .2 215.7 213.7 214 .8 214.9 212.8 215 .5 21 5.7 214.9 215.0 214.3 214.6 212 .8 215.7 2.9 214.6 
SHM-99-31A 2 11.0 212 .9 214.3 211.7 213.5 213.6 211 .5 213.7 213.6 213.5 213.8 213.0 211 .0 214 .3 3.3 213.0 
SHM-99-318 211 .1 211 .8 213.0 211 .5 212.4 212.4 211 .0 213.0 212.6 213.6 212.0 212.2 211.0 213.6 2.6 212.2 
SHM-99-31C 2 11 .2 211 .9 213.2 211 .6 212.6 212.6 211 .1 213.2 212.8 212.7 212.1 212.3 211 .1 213.2 2.1 212.3 
SHM-99-32X 212.1 212.7 214.2 212.5 213.4 21 3.5 212.0 185.3 185.4 185.5 213.0 205.4 185.3 214.2 28.9 212.9 
SHP-01-36X 217.9 217.8 216.9 217.0 219.0 218.2 217.8 217.6 217.6 217.8 216.9 219.0 2.1 217.8 
SHP-01-37X 216.8 217.0 217.7 217.0 217.2 216.9 2 15.1 218.1 217.7 217.7 217.4 217.4 217.2 215.1 218.1 3.0 217.2 
SHP-0 1-38A 217.4 217.7 218.3 217.6 217.8 217.4 218.3 218.5 218.2 218.3 2 18.0 218.0 218.0 217.4 218.5 1.1 218.0 
SHP-01-388 217.5 217.9 218.5 217.7 217.9 217.6 2 18.4 218.6 218.3 218.4 2 18.2 218.1 218.1 2 17.5 218.6 1.1 218.1 
SHP-05-43 216.3 216.8 217.5 216.4 217. 1 209.4 2 16.7 217.7 217.8 217.6 217.6 216.8 216.5 209.4 217.8 8.4 21 7.1 
SHP-05-44 216.6 217.0 217.3 216.8 2 17.2 206.5 218.0 218.0 217.8 217.7 217.7 217.2 216.5 206.5 218.0 11.5 217.4 
SHP-05-45A 213.8 214 .3 216.0 214.0 2 14.9 214.7 212.3 215.5 216.2 214 .8 214.9 214.1 214.6 212.3 216.2 3.8 214.6 
SHP-05-458 213.8 214 .3 215.9 214.0 2 15.0 214.6 212.2 215.3 2 16.1 214.8 215.0 214 .9 214.7 212.2 216.1 3.9 214.7 
SHP-05-46A 214.0 214.6 216.2 214.2 215.3 214.9 213.4 216.3 217.0 215.8 216.0 215.0 215.2 213.4 217.0 3.6 215.2 
SHP-05-468 214. 1 214.6 216.3 214.3 215.2 214.9 212.1 215.1 215.7 214.6 214.7 213.8 214.6 212.1 216.3 4.2 214.6 
SHP-05-47A 212.5 213.1 212.8 213.8 212.9 213.0 214.2 214.2 214.2 214.2 213.5 212.5 214.2 1.7 213.5 
SHP-05-478 212.4 213.1 212.7 213.6 213.7 213.2 214 .2 214.1 214.3 213.5 2 12.4 214.3 1.9 213.5 
SHP-05-48A 213.5 214.4 212.8 213.6 213.5 213.5 213.5 212.8 214.4 1.6 213.5 
SHP-05-488 213.4 214.4 212.9 213.6 213.5 213.5 213.8 213.6 212.9 214.4 1.5 213.6 
SHP-05-49A 211 .9 213.4 212.8 212.0 212.5 213.3 214.0 213.9 212.4 213.6 213.0 211 .9 214.0 2. 1 213.0 
SHP-05-498 211 .9 213. 1 211 .5 212 .0 211 .6 210.8 210.8 211 .3 210.9 211 .5 210.8 213.1 2.3 21 1.5 
SHP-95-27X 205.5 209.0 205.5 222.5 224.9 205.5 221 .8 224.7 224.4 224.0 224 .5 225.3 218.1 205.5 225.3 19.8 
SHP-99-29X 219.9 223. 1 221.1 221.3 219.9 223. 1 3.3 221 .3 
SHP-99-33A 210.9 212.0 213.5 211 .4 212 .5 212.1 210.9 213.5 2.6 212.1 
SHP-99-338 21 1.3 21 1.8 213.0 211 .5 212.4 212.0 211 .3 213.0 1.7 212.0 
SHP-99-34A 212.1 214.2 213.1 213.0 212.4 2 14.2 213.4 213.4 213.3 213.6 213.3 212.1 214.2 2.1 213.3 
SHP-99-348 212.3 212.3 213.6 2 12.7 213.2 213.2 211.8 213.3 214.0 213.8 213.3 212.9 213.0 211 .8 214.0 2.2 213.0 
SHP-99-35X 222.8 223.4 223.6 222 .9 222 .4 222.4 222.0 222.2 222.3 222.4 223.5 219.6 222.5 219.6 223 .6 4.0 222.5 
Note: corrected mean calculated by om1t11ng anomalous values , highlighted 1n yellow 
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Table 5-3 
Groundwater Model 

Mass Balance Comparison 

SHL002 (2 layer) SHL005 (revised 3 layer) 

Component Inflow Outflow Inflow Outflow 
Recharge 556 0 556 
ET 0 0 0 
Constant Head 167 102 151 
River 306 814 296 
Lake 0 0 0 
Drain 0 11 0 
GHB 0 0 0 
Well 16 120 16 
Stream 0 0 ' 0 
Storage 0 0 0 
TOTAL 1045 1047 1019 
DIFFERENCE (%) -0.22 0.0007 
note: all units gallons per minute 

2008 Annual Report 

SHL005amb (ambient conditions) 

Inflow Outflow 
0 556 0 
0 0 0 

93 150 94 
794 282 821 

0 0 0 
12 0 20 
0 0 0 

120 16 70 
0 0 0 
0 0 0 

1019 1005 1005 
0.0008 

August 2009 
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Landfill Maintenance Checklist 

Shepley's Hill Landfill Devens, Massachusetts 

Date: December 29, 2008 
Inspectors: Fred Santos/Dave Reault /Willard Murray, Ph.D., P.E. 

LANDFILL OBSERVATIONS RECOMMENDATIONS ATTRIBUTE 
1. The vegetation covering the majority of the landfill is 1. See specific cmmnents under the sections that 
adequate; a small area on the east edge has sparse fo llow. 
vegetation due to a lack of topsoil but no significant erosion 
was observed in this area; mowed to about four inches 
height in September 2008. 

2. The areas noted in the 2007 report where settlement has 2. Monitor after completion of current repairs. 
occurred were being filled and graded to conform to the 
slope of the surrounding landfill surface during this 
inspection. As reported in the Draft Supplemental 
Groundwater and Landfill Cap Assessment for Long-Term 
Monitoring and Maintenance (AMEC, 2008): "Depressions 
due to subsidence create standing water and additional 

Cover Surface hydraulic pressure on the geomembrane, and repairs to 
eliminate these were underway as of December 2008." 

3. No tree or shrub growth was observed on the landfill 3. Monitor for tree growth in future. Remove 
surface, but was observed in riprap drainage areas along the shrub/sapling growth as necessary. 
southern perimeter and in northern swale - the small tree 
growth was removed in December. 

4. A utility benn was constructed through the middle of the 4. Continue observation of effects on drainage 
landfill in 2004. It provides utility service to the pumping patterns in the vicinity of the utility berm during 
station at the n011heastem comer of the landfill. An access future inspections. 
path was built over the utility berm in the fall of 2006 in the 
middle of the landfill, near GV-9. No adverse effects from 
this construction were observed. 
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LANDFILL 
ATTRIBUTE 

Vegetative Growth 

Landfill Gas Vents 
and Monitoring 

Wells 

Drainage Swales 
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---Landfill Maintenance Checklist 
Shepley's Hill Landfill Devens, Massachusetts 

OBSERVATIONS RECOMMENDATIONS 

I. The previously reported sparse/eroded vegetation in the I. Continuing observation of this area to detect 
vicinity of gas vents 8, 11, and 12 appears to have been any erosion or development of sparse vegetation 
naturally revegetated and no erosion features are apparent. cover should conducted annually. 

The area near SHL-4 has sparse vegetation cover, but no The area around SHL-4 should be revegetated. 
significant erosion. 

I. The gas vents are in good condition. All screens and I. Touch-up work on the non-galvanized vents 
pipes are in functional condition. All of the non-galvanized should be conducted including scraping, cleaning 
vents are showing signs of rusting and corrosion. These and painting. 
include all gas vents except for GV-12 through GV-15. 

2. Monitoring wells and piezomet~rs are all in good 2. None 

condition with no damage observed. All monitoring wells 
and piezometers have been equipped with keyed-alike 
padlocks with keys issued to necessary personnel. 

1. Some of the drainage swale on the south side is I . The swale should be cleared of vegetation, 
exhibiting growth of vegetation/wetland species. accumulated sediment, and debris . 

2. 1n the south-east side drainage swale, in the vicinity 2. The swale will be surveyed after snow melt in 
of GV-1 3 and continuing downstream to the rip rap 2009 to detennine the amount of silt removal 
lined channel, the drainage swale appears to have needed to maintain a continuous slope of the 
accumulations of silt in some areas . channel bottom. 

3. Vegetation growing in rip rap lined channel located in 
the northern side (under Sculley Road access road). 3. The swale should be cleared of vegetation. 
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LANDFILL 
ATTRIBUTE 

Culverts 

Catch Basins 

Settlement 

Erosion 

Access Roads 

Security/Fencing 
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Landfill Maintenance Checklist 

Shepley's Hill Landfill Devens, Massachusetts 

OBSERVATIONS RECOMMENDATIONS 

1. The concrete drainage structure at the terminus of the 1. This catch basin and drainage system were 
catch basin and underground conduit system south of the constructed specifically for runoff from the 
landfill is overgrown with vegetation and is si lting in. cmmnercial buildings and parking lots south of 
Standing water is present and wetland species are becoming the landfill, and are therefore not the 
established as well. responsibility of the Anny. 

1. Catch Basin #2 near the entrance to the site has a broken 1. The surface grate should be replaced, however 
surface grate. this is outside the landfill boundary and does not 

affect landfill cap integrity. 

2. Catch Basin #3 near the entrance to the site is not set to 2. The rim of this catch basin should be lowered 
grade. The rim of the basin is about six to eight inches to meet the surrounding grade, however this is 
higher than the surrounding ground. outside the landfill boundary and does not affect 

landfill cap integrity. 

1. Repairs to eliminate depressions caused by settlement 1. An inspection of these areas should be 
were underway as of December 2008 . conducted in 2009 to verify satisfactory repair. 

1. No substantial erosion observed. 1. None 

1. The access roads on the landfill road are generally in 1. None 
good condition. 

1. Perimeter fencing is damage and non-existent along 1. None 
much of the western boundary of the landfill (wooded area 
along Shepley's Hill) . However, no roads have open access 
to the landfill. Existing fence gates across roads that access 
the landfill are secured with chains and padlocks. 
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Landfill Maintenance Checklist 

Shepley's Hill Landfill Devens, Massachusetts 

LANDFILL 
OBSERVATIONS RECOMMENDATIONS ATTRIBUTE 

1. Wetland encroachment is taking place at several 1. Wetland encroachment should be controlled by 

Wetland locations, but is not happening on a wide scale. Overall, the simple mowing in some areas, and by clearing 

Encroachment areas of encroachment are small. channels in other areas. 

Immediate Action Required: The following problem areas, from among those mentioned in the comments above, are the most critical and 
should be addressed before the next inspection: 
1. Wetland encroachment should be stopped by mowing and clearing as needed. 
2. Vegetation in rip rap lined channels and southern swale should be removed. 

NOTES: 
SAT = satisfactory 
UNSAT = unsatisfactory 
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_ -P-___ ion Repair Looking North (see Treatment Plant at north end 

ression Repair Looking Northeast (see Treatment Plant at north end) ~---~----



Tree Removal Southeast Drainage Swale (looking east) 

Tree Removal Southern Drainage Swale (looking weg) 

2 



Southern Drainage Swale (looking east) 
- ,-.---.. ,-15:-w..-.-, ?4'""-.-="""iLf.,.,.,rn-.'"'A-,,,, 

Southern Drainage Swale (looking west) 
i~ •• ::as:a:::::ca 
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Western Swale (looking north) - -~="-r 

~ 
Northwestern Swale (looking northeast to treatme~ plant) 
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Depression Repair - Landfill Center East (looking toward Plow Shop Pond) 

Depression Repair - Landfill Center East (looking southwest) 
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DRAFT 
Project: Shepley's Hill Landfill 

Gas Monitoring Data 

voe 
02% 

H2S 
¾LEL CO ppm CO2% CH4% 

VENT DATE AP T (°F) ppm ppm 
ISTMX ISTMX 

PID 
GEM 500 

ISTMX 
GEM 500 GEM 500 

11/19/1996 30.5 32 · 0.0 21.4 0.0 0.0 0.0 0.0 0.0 
10/29/1997 29.9 45 1.0 17.8 0.0 4.0 5.0 1.7 0.2 
10/26/1998 30 .2 45 0.0 21 .0 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30 .0 25 0.0 2.0 3.0 100.0 0.0 13.4 3.5 
12/07/1999 29 .6 45 0.0 19.7 0.0 0.0 0.0 0.8 0.0 
10/30/2000 29.7 45 0.0 8.3 0.0 0.0 0.0 9.5 1.0 

GV-1 (PH1) 
12/05/2001 29.9 65 0.0 20.8 0.0 0.0 0.0 0.0 0.0 
11/05/2002 29.9 50 0.0 18.3 0.0 0.0 0.0 1.2 0.0 
11/17/2003 30.1 45 0.0 21.0 0.0 0.0 0.0 0.0 0.0 
11/16/2004 30.0 45 0.0 16.9 0.0 0.0 0.0 3.1 0.0 
11/08/2005 29.9 55 0.0 5.6 0.0 32.0 0.0 10.8 1.7 
12/14/2006 30.0 55.0 0.0 6.5 0.0 95.0 4.0 10.9 1.9 
10/23/2007 29 .5 74 0.0 14.5 0.0 0.0 0.0 4.7 0.0 
09/30/2008 29.6 61 0.7 21 .9 0.0 0.0 0.0 0.0 0.0 

11/19/1996 30.5 32 0.0 21.5 0.0 0.0 0.0 0.0 0.0 
10/29/1997 29 .9 45 0.0 20.1 0.0 0.0 2.0 0.2 0.0 
10/26/1998 30.2 45 0.0 21.0 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30 .0 25 0.0 2.8 0.0 100.0 0.0 14.0 7.4 
12/07/1999 29.6 45 0.0 7.2 0.0 100.0 0.6 10.9 8.4 
10/30/2000 29.7 45 0.0 21.0 0.0 0.0 0.0 2.6 1.3 

GV-2 (PH1) 
12/05/2001 29.9 65 0.0 15.2 0.0 93.0 0.0 4.7 2.4 
11/05/2002 29 .9 50 0.0 18.1 0.0 75.0 0.0 1.3 1.4 
11/17/2003 30.1 45 0.0 20.8 0.0 75.0 0.0 0.0 0.0 
11/16/2004 30.0 45 0.0 2.9 0.0 100.0 0.0 15.4 11.0 
11/08/2005 29.9 55 0.0 5.2 0.0 100.0 0.0 12.8 8.6 
12/14/2006 30.0 55.0 0.0 5.2 0.0 100.0 6.0 15.6 11 .5 
10/23/2007 29.5 74 0.0 11.2 0.0 60.0 13.0 6.4 3.0 
09/30/2008 29.6 61 0.7 21 .8 0.0 0.0 0.0 0.0 0.0 

11/19/1996 30.5 32 0.0 21.3 0.0 0.0 0.0 0.0 0.0 
10/29/1997 29.9 45 1.0 14.3 0.0 20.0 1.0 3.8 0.9 
10/26/1998 30.2 45 0.0 21.0 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30.0 25 0.0 0.9 0.0 100.0 0.0 18.9 14.6 
12/07/1999 29.6 45 0.0 21 .0 0.0 0.1 0.0 0.0 0.0 
10/30/2000 29.7 45 0.0 11.5 0.0 7.0 0.0 7.9 5.8 

GV-3 (PH1) 
12/05/2001 29.9 65 0.0 10.3 0.0 100.0 0.0 8.3 6.3 
11/05/2002 29.9 50 0.0 10.7 0.0 100.0 0.0 5.7 3.4 
11/17/2003 30.1 45 0.0 20.6 0.0 0.0 0.0 0.0 0.0 
11/16/2004 30.0 45 0.0 8.9 0.0 100.0 0.0 10.3 7.6 
11/08/2005 29.9 55 0.0 2.8 0.0 100.0 0.0 15.1 9.0 
12/14/2006 30.0 55.0 0.0 6.5 0.0 100.0 6.0 18.9 10.9 
10/23/2007 29.5 74 0.0 8.2 0.0 94.0 0.0 8.3 4.7 
09/30/2008 29.6 61 0.0 21 .7 0.0 0.0 0.0 0.0 0.0 
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DRAFT 
Project: Shepley's Hill Landfill 

Gas Monitoring Data 

voe 
0 2% 

H2S 
%LEL CO ppm CO2% CH4% 

VENT DATE AP T (°F) ppm 
GEM 500 

ppm 
ISTMX ISTMX GEM 500 GEM 500 

PIO ISTMX 

11/19/1996 30.5 32 0.0 21.3 0.0 2.0 0.0 0.0 0.0 
10/29/1997 29 .9 45 0.0 12.3 0.0 50.0 3.0 5.3 2.4 
10/26/1998 30 .2 45 0.0 21.0 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30.0 25 0.0 1.4 0.0 100.0 0.0 16.2 9.3 
12/07/1999 29.6 45 0.0 16.2 0.0 3.0 0.0 4.1 2.0 
10/30/2000 29.7 45 0.0 17.4 0.0 0.0 0.0 1.7 0.5 

GV-4(PH1) 
12/05/2001 29.9 65 0.0 14.5 0.0 61 .0 0.0 4.4 1.3 
11/05/2002 29.9 50 0.0 14.1 0.0 100.0 0.0 4.0 0.9 
11/17/2003 30.1 45 0.0 20.7 0.0 0.0 0.0 0.0 0.0 
11/16/2004 30.0 45 0.0 8.0 0.0 100.0 0.0 9.5 3.0 
11/08/2005 29.9 55 0.0 6.4 0.0 50.0 0.0 10.6 4.3 
12/14/2006 30.0 55.0 0.0 10.0 0.0 52.0 2.0 8.8 1.2 
10/23/2007 29.5 74 0.0 14.9 0.0 39.0 8.0 4.8 1.9 
09/30/2008 29 .6 61 0.0 21 .9 0.0 0.0 0.0 0.0 0.0 

11/19/1996 30.5 32 0.0 21.4 0.0 0.0 0.0 0.0 0.0 
10/29/1997 29.9 45 0.2 19.2 0.0 0.0 1.0 0.7 0.0 
10/26/1998 30.2 45 0.0 21 .0 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30.0 25 0.0 6.8 0.0 72.0 2.5 7.6 2.6 
12/07/1999 29.6 45 0.0 21 .0 0.0 0.0 0.0 0.0 0.0 
10/30/2000 29.7 45 0.0 16.3 0.0 0.0 0.0 2.4 0.0 

GV-5 (PH1) 
12/05/2001 29.9 65 0.0 15.3 0.0 5.0 0.0 3.6 0.1 
11/05/2002 29.9 50 0.0 18.8 0.0 0.0 0.0 0.8 0.0 
11/17/2003 30.1 45 0.0 20.8 0.0 0.0 0.0 0.0 0.0 
11/16/2004 30.0 45 0.0 11.7 0.0 33.0 0.0 7.0 0.7 
11/08/2005 29.9 55 0.0 10.4 0.0 11 .0 0.0 7.7 1.4 
12/14/2006 30.0 55.0 0.6 17.9 0.0 2 .0 2.0 6.3 2.0 
10/23/2007 29.5 74 0.0 18.2 0.0 0.0 4.0 1.8 0.0 
09/30/2008 29.6 61 0.3 21 .8 0.0 0.0 0.0 0.0 0.0 

11/19/1996 30.5 32 0.0 21.4 0.0 0.0 0.0 0.0 0.0 
10/29/1997 29.9 45 0.0 17.2 0.0 8.0 1.0 1.7 0.4 
10/26/1998 30.2 45 0.0 21.0 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30.0 25 0.0 1.4 0.0 100.0 0.0 16.2 10.8 
12/07/1999 29.6 45 0.0 21 .0 0.0 0.5 0.0 0.0 0.0 
10/30/2000 29.7 45 0.4 11.6 0.0 4.0 0.0 7.2 3.1 

GV-6 (PH1) 
12/05/2001 29.9 65 0.0 14.8 0.0 37.0 0.0 3.9 0.7 
11/05/2002 29 .9 50 0.0 15.4 0.0 100.0 0.0 3.4 2.8 
11/17/2003 30.1 45 0.0 20.4 0.0 1.0 0.0 0.0 0.0 
11/16/2004 30.0 45 0.0 11 .6 0.0 78.0 0.0 6.8 2.2 
11/08/2005 29.9 55 0.0 0.4 0.0 100.0 0.0 18.9 12.5 
12/14/2006 30 .0 55.0 0.0 1.3 0.0 100.0 8.0 21 .2 14.4 
10/23/2007 29.5 74 0.0 15.3 0.0 53.0 0.0 3.9 2.7 
09/30/2008 29.6 61 0.0 21 .8 0.0 0.0 0.0 0.0 0.0 
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DRAFT 
Project: Shepley's Hill Landfill 

Gas Monitoring Data 

voe 
02% 

H2S 
% LEL CO ppm CO2% CH4% 

VENT DATE AP T (°F) ppm 
GEM 500 

ppm 
ISTMX ISTMX GEM 500 

, PID ISTMX 
GEM 500 

11/19/1996 30.5 32 0.0 21.4 0.0 0.0 0.0 0.0 0.0 
10/29/1997 29.9 45 0 .0 20.3 0.0 0.0 1.0 0.1 0.0 
10/26/1998 30 .2 45 0.0 21.1 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30 .0 25 0.0 3.8 0.0 54.0 0.0 9.1 0.8 
12/07/1999 29 .6 45 0.0 21 .0 0.0 0.0 0.0 0.0 0.0 
10/30/2000 29.7 45 0.0 18.1 0.0 0.0 0.0 1.0 0.0 

GV-7(PH1) 
12/05/2001 29.9 65 0.0 16.4 0.0 31 .0 0.0 2.4 0.7 
11/05/2002 29.9 50 0.0 18.0 0.0 16.0 0.0 0.8 0.2 
11/17/2003 30.1 45 0.0 20.4 0.0 1.0 0.0 0.0 0.0 
11/16/2004 30.0 45 0.0 7.9 0.0 19.0 0.0 8.2 1.3 
11/08/2005 29.9 55 0 .0 2.1 0.0 14.0 0.0 12.2 4.4 
12/14/2006 30 .0 55.0 0.0 1.1 0.0 100.0 8.0 17.1 6.0 
10/23/2007 29.5 74 0.0 19.6 0.0 0.0 6.0 0.7 0.0 
09/30/2008 29.6 61 0.0 21 .8 0.0 0.0 0.0 0.0 0.0 

11/19/1996 30 .5 32 0.0 21.2 0.0 2.0 0.0 0.1 0.1 
10/29/1997 29.9 45 0.0 18.7 0.0 4.0 1.0 1.0 0.2 
10/26/1998 30 .2 45 0.0 21.0 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30.0 25 0.0 4.8 0.0 100.0 1.0 9.6 2.2 
12/07/1999 29.6 45 0.0 12.7 0.0 0.0 0.0 6.1 0.0 
10/30/2000 29.7 45 0.0 19.3 0.0 0.0 0.0 0.1 0.0 

GV-8 (PH1) 
12/05/2001 29 .9 65 0.0 14.8 0.0 50.0 0.0 4.2 1.3 
11/05/2002 29.9 50 0.0 16.1 0.0 40.0 0.0 2.4 0.6 
11/17/2003 30.1 45 0.0 19.7 0.0 0.0 0.0 0.2 0.0 
11/16/2004 30.0 45 0.0 7.5 0.0 31.0 0.0 9.6 0.9 
11/08/2005 29 .9 55 0.0 8.3 0.0 25.0 0.0 8.9 4.2 
12/14/2006 30.0 55.0 0.0 16.3 0.0 23.0 3.0 11.6 1.2 
10/23/2007 29.5 74 0.0 16.9 0.0 0.0 6.0 2.1 0.0 
09/30/2008 29.6 61 0.0 21 .8 0.0 0.0 0.0 0.0 0.0 

11/19/1996 30.5 32 0.0 21 .2 0.0 1.0 0.0 0.0 0.1 
10/29/1997 29.9 45 0.0 19.7 0.0 6.0 1.0 0.4 0.3 
10/26/1998 30.2 45 0.0 21 .1 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30.0 25 0.0 0.3 0.0 100.0 1.0 23.2 26.6 
12/07/1999 29.6 45 0.0 20.2 0.0 0.5 0.0 0.6 0.5 
10/30/2000 29.7 45 0.0 19.0 0.0 0.0 0.0 0.2 0.0 

GV-9 (PH1) 
12/05/2001 29.9 65 0.0 6.7 0.0 100.0 0.0 10.2 9.2 
11/05/2002 29.9 50 0.0 7.2 0.0 100.0 0.0 14.7 19.8 
11/17/2003 30.1 45 0.0 11 .5 0.0 100.0 1.0 9.9 15.0 
11/16/2004 30 .0 45 0.0 4.1 0.0 100.0 0.0 18.6 23 .9 
11/08/2005 29.9 55 0.0 0.0 0.0 100.0 0.0 21.8 26.4 
12/14/2006 30 .0 55.0 0.0 6.5 0.0 100.0 6.0 23.6 32.0 
10/23/2007 29.5 74 0.0 5.9 0.0 100.0 15.0 15.7 21 .7 
09/30/2008 29.6 61 0.0 21 .8 0.0 0.0 0.0 0.0 0.0 
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DRAFT 
Project: Shepley's Hill Landfill 

Gas Monitoring Data 

voe 
02% 

H2S 
%LEL CO ppm CO2% CH4% 

VENT DATE AP T (°F) ppm 
GEM 500 

ppm ISTMX ISTMX GEM 500 GEM 500 
PID ISTMX 

I I I I I I I I I I I I 
11/19/1996 30.5 32 0.0 21 .2 0.0 0.0 0.0 0.0 0.0 
10/29/1997 29.9 45 0.2 19.5 0.0 0.0 1.0 0.2 0.0 
10/26/1998 30.2 45 0.0 21.1 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30.0 25 0.0 , 0.5 0.0 100.0 2.0 17.7 7.0 
12/07/1999 29.6 45 0.0 20.9 0.0 0.1 0.0 0.2 0.0 
10/30/2000 29.7 45 0.0 19.1 0.0 0.0 0.0 0.2 0.0 

GV-10 12/05/2001 29.9 65 0.0 13.8 0.0 55.0 0.0 4.1 1.4 
(PH1) 11/05/2002 29.9 50 0.0 17.8 0.0 9.0 0.0 0.6 0.0 

11/17/2003 30.1 45 0.4 20.3 0.0 2.0 0.0 0.0 0.0 
11/16/2004 30.0 45 0.0 0.3 0.0 100.0 4.0 17.6 6.5 
11/08/2005 29.9 55 0.0 0.6 0.0 100.0 0.0 14.8 10.3 
12/14/2006 30.0 55.0 0.0 8.5 0.0 100.0 7.0 17.9 9.6 
10/23/2007 29.5 74 0.0 19.8 0.0 0.0 6.0 0.5 0.0 
09/30/2008 · 29.6 61 0.0 21 .8 0.0 0.0 0.0 0.0 0.0 

11/19/1996 30.5 32 0.0 21.3 0.0 0.0 0.0 0.0 0.0 
10/29/1997 29 .9 45 0.0 20.1 0.0 0.0 1.0 0.1 0.0 
10/26/1998 30.2 45 0.0 21 .0 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30.0 25 0.0 3.9 0.0 100.0 0.0 9.7 7.3 
12/07/1999 29.6 45 0.0 21 .0 0.0 0.0 0.0 0.0 0.0 
10/30/2000 29.7 45 0.0 19.3 0.0 0.0 0.0 0.1 0.0 

GV-11(PH1) 
12/05/2001 29.9 65 0.0 14.7 0.0 69.0 0.0 3.4 2.5 
11/05/2002 29.9 50 0.0 16.3 0.0 62.0 0.0 1.5 1.0 
11/17/2003 30.1 45 0.0 19.0 0.0 5.0 0.0 0.5 0.0 
11/16/2004 30.0 45 0.0 8.4 0.0 100.0 0.0 7.4 4.2 
11/08/2005 29.9 55 0.0 10.1 0.0 12.0 0.0 6.4 2.2 
12/14/2006 30.0 55.0 0.0 10.7 0.0 100.0 6.0 7.2 3.3 
10/23/2007 29.5 74 0.0 12.5 0.0 60.0 16.0 3.8 3.1 
09/30/2008 29.6 61 0.0 21.9 0.0 0.0 0.0 0.0 0.0 

11/19/1996 30.5 32 0.0 21 .2 0.0 0.0 0.0 0.0 0.0 
10/29/1997 29.9 45 0.0 20.5 0.0 0.0 1.0 0.0 0.0 
10/26/1998 30.2 45 0.0 21 .0 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30.0 25 0.0 2.1 0.0 100.0 0.0 14.5 10.5 
12/07/1999 29.6 45 0.0 20.6 0.0 0.0 0.0 0.6 0.0 
10/30/2000 29.7 45 0.0 4.9 0.0 20.0 0.0 8.2 2.7 

GV-12(PH2) 
12/05/2001 29.9 65 0.0 1.2 0.0 100.0 4.0 13.6 8.0 
11/05/2002 29.9 50 0.0 20.5 0.0 0.0 0.0 0.0 0.0 
11/17/2003 30.1 45 0.0 19.8 0.0 0.0 0.0 0.0 0.0 
11/16/2004 30.0 45 0.0 20.6 0.0 46.0 0.0 0.8 0.5 
11/08/2005 29.9 55 0.0 2.8 0.0 100.0 0.0 9.4 6.4 
12/14/2006 30.0 55.0 0.2 21.0 0.0 0.0 0.0 0.1 0.0 
10/23/2007 29.5 74 0.0 20.2 0.0 0.0 6.0 0.5 0.0 
09/30/2008 29.6 61 0.0 13.1 0.0 0.0 0.0 4.3 0.0 
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DRAFT 
Project: Shepley's Hill Landfill 

Gas Monitoring Data 

voe 
02% 

H2S 
¾LEL CO ppm CO2% CH4 % 

VENT DATE AP T (°F) ppm 
GEM 500 

ppm 
ISTMX ISTMX GEM 500 GEM 500 

PID ISTMX 

11/19/1996 30 .5 32 0.0 21 .2 0 .0 0.0 0.0 0.0 0.0 
10/29/1997 29.9 45 0.0 17.9 0.0 66 .0 1.0 2.0 1.6 
10/26/1998 30.2 45 0.0 21.0 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30.0 25 0.0 2 .3 0.0 100.0 0.0 14.0 18.5 
12/07/1999 29 .6 45 0.0 14.7 0.0 100.0 0.0 4.6 6.6 
11/01/2000 29.8 55 0.0 0.1 0.0 100.0 0.0 14.5 19.1 

GV-13 12/05/2001 29 .9 65 0.0 4.3 0.0 100.0 1.0 10.1 11.3 
(PH2) 11/05/2002 29.9 50 0.0 9.3 0.0 100.0 0.0 6.3 4.9 

11/17/2003 30 .1 45 0.0 19.2 0.0 2 .0 0.0 0.3 0.0 
11/16/2004 30 .0 45 0.0 21 .2 0.0 75.0 0.0 0.1 0.2 
11/08/2005 29.9 55 0.0 20.2 0.0 25.0 0.0 0.5 0.5 
12/14/2006 30.0 55.0 0.2 20.1 0.0 0 .0 0.0 0.2 0.0 
10/23/2007 29 .5 74 0.0 0.2 0.0 100.0 0.0 13.1 14.7 
09/30/2008 29 .6 61 0.0 5.2 0.0 >100 0.0 1.0 13.9 

11/19/1996 30 .5 32 0.0 21.2 0.0 0.0 0.0 0.0 0.0 
10/29/1997 29 .9 45 0.0 20.4 0.0 0.0 1.0 0.0 0.0 
10/26/1998 30 .2 45 0.0 21.2 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30.0 25 0.0 1.7 2.0 100.0 0.0 22.2 34 .1 
12/06/1999 29.7 45 0.0 17.0 0.0 100.0 0.0 5.2 8.0 
11/01/2000 29.8 55 0.0 0.0 0.0 100.0 0.0 26 .6 41 .0 

GV-14 12/05/2001 29.9 65 0.0 1.6 0.0 100.0 2.0 22.2 33.1 
(PH2) 11/05/2002 29 .9 50 0.0 2.2 0.0 100.0 0.0 15.7 18.6 

11/17/2003 30.1 45 0.0 5.8 0.0 57.0 0.0 7.8 3.8 
11/16/2004 30 .0 45 0.0 4.4 0.0 100.0 13.0 19.9 33 .5 
11/08/2005 29 .9 55 0.0 20.7 0.0 6.0 0.0 0.2 0.3 
12/14/2006 30.0 55 .0 0.1 21 .0 0.0 13.0 0.0 0.4 0.1 
10/23/2007 29.5 74 0.0 0.2 0.0 100.0 8.0 23.1 33.6 
09/30/2008 29.6 61 0.0 1.5 0.0 >100 0.0 20.0 26.8 

11/19/1996 30.5 32 0.0 20.1 0.0 11.0 0.0 0.6 0.4 
10/29/1997 29.9 45 0.0 13.4 0.0 46.0 1.0 4.2 2.2 
10/26/1998 30.2 45 0.0 21 .6 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30 .0 25 0.0 2.1 0.0 100.0 0.0 22.5 23 .7 
12/06/1999 29 .7 45 0.0 20 .2 0.0 0.4 0.0 0.7 0.6 
11/01/2000 29.8 55 0.0 0.1 0.0 100.0 0.0 26 .6 27 .7 

GV-15 12/05/2001 29.9 65 0.0 0.3 0.0 100.0 0.0 22.9 23.4 
(PH3) 11/05/2002 29.9 50 0.0 4.2 0.0 100.0 0.0 12.2 10.6 

11/17/2003 30.1 45 0.0 8.2 0.0 74.0 0.0 7.4 5.1 
11/16/2004 30.0 45 0.0 0.0 0.0 100.0 11.0 26 .1 32.4 
11/08/2005 29.9 55 0.0 20.9 0.0 0.0 0.0 0.0 0.0 
12/14/2006 30.0 55.0 0.2 21.0 0.0 4.0 0.0 0.4 0.1 
10/23/2007 29.5 74 0.0 0.1 0.0 100.0 12.0 27.4 24.9 
09/30/2008 29.6 61 0.0 3.9 0.0 >100 0.0 15.1 11.3 
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DRAFT 
Project: Shepley's Hill Landfill 

Gas Monitoring Data 

voe 
02% 

H2S 
%LEL CO ppm CO2% CH4% 

VENT DATE AP T (°F) ppm 
GEM 500 

ppm 
ISTMX ISTMX GEM 500 GEM 500 

PIO ISTMX 

11/19/1996 30.5 32 0.0 21 .1 0.0 1.0 0.0 0.0 0.0 
10/29/1997 29.9 45 0.2 18.0 0.0 2.0 1.0 1.0 0.0 
10/26/1998 30.2 45 0.0 21.0 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30.0 25 0.0 1.8 0.0 100.0 0.0 19.2 13.0 
12/06/1999 29 .7 45 0.0 20.9 0.0 0.0 0.0 0.0 0.0 
11/01/2000 29.8 55 30.0 0.5 0.0 68.0 0.0 21.8 14.6 

GV-16 12/05/2001 29.9 65 0.0 0.4 0.0 68.0 1.0 19.7 12.5 
(PH3) 11/05/2002 29.9 50 0.0 20.7 0.0 0.0 0.0 0.0 0.0 

11/17/2003 30.1 45 0.0 15.0 0.0 29.0 0.0 2.3 1.0 
11/16/2004 30.0 45 0.0 0.1 0.0 100.0 10.0 24.6 22.6 
11/08/2005 29.9 55 0.0 0.0 0.0 100.0 2.0 23.7 20 .7 
12/14/2006 30.0 55.0 0.0 20.1 0.0 1.0 0.0 1.1 0.2 
10/23/2007 29 .5 74 0.0 0.1 1.0 100.0 11.0 25.3 15.1 
09/30/2008 29 .6 61 0.0 3.8 0.0 96.0 0.0 16.7 4.8 

11/19/1996 30.5 32 0.0 21 .0 0.0 2.0 0.0 0.2 0.1 
10/29/1997 29.9 45 0.0 16.1 0.0 8.0 1.0 2.5 0.5 
10/26/1998 30.2 45 0.0 21 .0 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30.0 25 0.0 1.7 3.0 100.0 0.0 25.0 26.2 
12/06/1999 29.7 45 0.0 20.2 0.0 0.0 0.0 0.0 0.0 
11/01/2000 29.8 55 40 .0 0 .1 0.0 100.0 0.0 29.2 32.0 

GV-17 12/05/2001 29.9 65 0.0 2.2 0.0 100.0 3.0 19.6 17.1 
(PH4A) 11/05/2002 29.9 50 0.0 14.9 0.0 17.0 0.0 3.0 0.5 

11/17/2003 30.1 45 0.4 14.8 0.0 7.0 0.0 2.1 0.4 
11/16/2004 30.0 45 0.0 0.0 0.0 100.0 10.0 27.6 37.5 
11/08/2005 29.9 55 0.0 0 .0 0.0 100.0 3.0 27.0 32.7 
12/14/2006 30.0 55.0 0.0 9.2 0.0 100.0 5.0 16.5 17.4 
10/23/2007 29 .5 74 0.0 16.2 0.0 100.0 0.0 15.2 22 .1 
09/30/2008 29 .6 61 0.0 21 .0 0.0 26.0 0.0 1.0 1.3 

11/19/1996 30.5 32 0.0 21.2 0.0 2.0 0.0 0.1 0.2 
10/29/1997 29.9 45 0.0 18.6 0.0 50.0 0.0 2.4 2.7 
10/26/1998 30.2 45 0.0 21.1 0.0 0.0 0.0 0.0 0.0 
12/01/1999 30.0 25 0.0 1.7 0.0 100.0 0.0 25.7 32.8 
12/06/1999 29.7 45 0.0 0.0 0.0 100.0 0.0 35.8 45.5 
11/01/2000 29.8 55 0.0 0.2 0.0 100.0 0.0 30.0 39 .5 

GV-18 12/05/2001 29.9 65 0.0 3.7 0.0 100.0 0.0 21 .7 29 .1 
(PH4B) 11/05/2002 29.9 50 0.0 3 .2 0.0 100.0 0.0 19.0 23.5 

11/17/2003 30.1 45 0.0 19.5 0.0 2.0 0.0 0.4 0.3 
11/16/2004 30.0 45 0.0 21 .2 0.0 0.0 0.0 0.0 0.0 
11/08/2005 29.9 55 0.0 21 .0 0.0 0.0 0.0 0.0 0.0 
12/14/2006 30.0 55.0 0.0 21 .0 0.0 0.0 0.0 0.2 0.0 
10/23/2007 29.5 74 0.0 0 .1 0.0 100.0 7.0 28.6 37.1 
09/30/2008 29.6 61 0.0 18.2 0.0 24.0 1.0 1.7 1.1 
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DRAFT 
Project: Shepley's Hill Landfill 

Gas Monitoring Data 

voe 
0 2% 

H2S 
%LEL CO ppm CO2% CH4% 

VENT DATE AP T (°F) ppm 
GEM 500 ppm 

ISTMX ISTMX GEM 500 GEM 500 
PID ISTMX 

12/05/2001 29.9 65.0 0.0 20.9 0.0 0.0 0.0 0.0 0.0 
11/05/2002 29.9 50.0 0.0 20.2 0.0 0.0 0.0 0.2 0.0 
11/17/2003 30.1 45.0 0.8 20.0 0.0 0.0 0.0 0.3 0.0 
11/16/2004 30.0 45.0 0.0 20.6 0.0 0.0 0.0 0.4 0.0 

LGP-01-01X 11/08/2005 29.9 55.0 0.0 20.3 0.0 0.0 0.0 0.7 0.0 
12/11/2006 30.4 35.0 0.0 20.9 0.0 0.0 0.0 0.0 0.0 
10/23/2007 29.5 74 0.0 20.4 0.0 0.0 0.0 0.7 0.0 
03/18/2008 30.4 50 .0 0.0 20.9 0.0 0.0 0.0 0.1 0.0 
09/29/2008 29.7 70 0 19.2 0 0 5 1.4 0 

12/05/2001 29 .9 65.0 0.0 20.3 0.0 0.0 0.0 0.8 0.0 
11/05/2002 29.9 50.0 0.0 19.3 0.0 0.0 0.0 1.4 0.0 
11/17/2003 30.1 45.0 0.9 18.8 0.0 0.0 0.0 1.7 0.0 
11/16/2004 30.0 45.0 0.0 20.0 0.0 0.0 0.0 1.7 0.0 

LGP-01-02X 11/08/2005 29.9 55.0 0.0 19.2 0.0 0.0 0.0 2.2 0.0 
12/11/2006 30.4 35.0 0.0 20.4 0.0 0.0 1.0 1.2 0.0 
10/23/2007 29.5 74 0.0 19.7 0.0 0.0 0.0 1.5 0.0 
03/18/2008 30.4 50.0 0.0 20.2 0.0 0.0 0.0 0.6 0.0 
09/29/2008 29.7 70 0.0 17.6 0.0 0.0 0.0 2.9 0.0 

12/05/2001 29 .9 65.0 0.0 20.7 0.0 0.0 0.0 0.3 0.0 
11/05/2002 29 .9 50 .0 0.0 20.2 0.0 0.0 0.0 0.6 0.0 
11/17/2003 30.1 45.0 0.9 19.6 0.0 0.0 0.0 0.8 0.0 
11/16/2004 30.0 45.0 0.0 21.3 0.0 0.0 0.0 0.0 0.0 

LGP-01-03X 11/08/2005 29.9 55.0 0.0 19.5 0.0 0.0 0.0 1.7 0.0 
12/11/2006 30.4 35.0 0.0 20.6 0.0 0.0 0.0 1.7 0.0 
10/23/2007 29.5 74 0.0 19.5 0.0 0.0 0.0 1.4 0.0 
03/18/2008 30.4 50.0 0.0 20.5 0.0 0.0 0.0 0.4 0.0 
09/29/2008 29.7 70 0.0 18.7 0.0 0.0 2.0 1.5 0.0 

12/05/2001 29 .9 65.0 0.0 20.8 0.0 0.0 0.0 0.1 0.0 
11/05/2002 29.9 50.0 0.0 20.2 0.0 0.0 0.0 0.2 0.0 
11/17/2003 30.1 45.0 0.9 19.9 0.0 0.0 0.0 0.4 0.0 
11/16/2004 30 .0 45.0 0.0 21.3 0.0 0.0 0.0 0.0 0.0 

LGP-01-04X 11/08/2005 29.9 55.0 0.0 20.3 0.0 0.0 0.0 0.6 0.0 
12/11/2006 30.4 35.0 1.5 20.6 0.0 0.0 0.0 0.5 0.0 
10/23/2007 29.5 74 0.0 20.2 0.0 0.0 0.0 0.6 0.0 
03/18/2008 30.4 50.0 0.0 20.4 0.0 0.0 0.0 0.1 0.1 
09/29/2008 29 .7 70 0.0 19.6 0.0 0.0 3.0 0.8 0.0 

12/11/2006 30.4 35.0 0.0 20.3 0.0 0.0 0.0 1.5 0.0 
10/23/2007 29.5 74 0.0 14.8 0.0 0.0 0.0 6.3 0.0 
03/18/2008 30.4 50.0 0.0 21.0 0.0 1.0 0.0 0.5 0.1 . 

LGP-05-05X 
09/29/2008 29.7 70 0.0 0.0 0.0 >100 0.0 37.7 35.7 
10/12/2008 30.4 75 17.8 0.0 3.0 0.0 
10/16/2008 29.7 65 20.9 0.0 2.6 0.0 
11/05/2008 30.2 65 3.0 0.0 15.2 0.0 
11/07/2008 29.9 65 0.6 >100 24.8 15.8 
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DRAFT 
Project: Shepley's Hill Landfill 

Gas Monitoring Data 

voe 
02% 

H2S 
%LEL CO ppm CO2% CH4% 

VENT DATE AP T (°F) ppm 
GEM 500 

ppm ISTMX ISTMX GEM 500 GEM 500 
PID ISTMX 

12/11/2006 30.4 35 .0 0.0 18.2 0.0 0.0 1.0 2.8 0.0 

LGP-05-06X 10/23/2007 29 .5 74 0.0 15.4 0.0 0.0 0.0 5.3 0.0 
03/18/2008 30.4 50.0 17.2 0.0 0.0 0.0 0.0 1.2 0.0 
09/29/2008 29.7 70 0.0 2.6 0.0 0.0 9.0 7.6 0.0 

12/11/2006 30.4 35.0 0.3 17.3 0.0 0.0 1.0 4.1 0.0 

LGP-05-07X 10/23/2007 29 .5 74 0.0 16.6 0.0 0.0 0.0 6.3 0.0 
03/18/2008 30.4 50.0 17.8 0.0 0.0 0.0 0.0 2.1 0.0 
09/29/2008 29 .7 70 0.0 20.1 0.0 0.0 0.0 0.1 0.0 

12/11/2006 30.4 35.0 0.0 10.4 0.0 0.0 4.0 12.3 0.0 

LGP-05-08X 
10/23/2007 29.5 74 0.0 5.3 0.0 0.0 0.0 16.0 0.0 
03/18/2008 30.4 50.0 0.0 15.7 1.0 0.0 0.0 6.7 0.0 
09/29/2008 29.7 70 0.0 4.2 0.0 10.0 0.0 7.4 0.6 

12/11/2006 30.4 35.0 0.1 11 .0 0.0 1.0 4.0 8.8 0.0 
10/23/2007 29.5 74 0.0 13.5 0.0 0.0 0.0 8.8 0.0 
03/18/2008 30.4 50.0 0.0 15.6 0.0 1.0 0.0 4.8 0.1 

LGP-05-09X 09/29/2008 29.7 70 0.0 0.0 0.0 >100 0.0 18.1 18.9 
10/12/2008 30.4 75 14.4 0.0 6.7 0.0 
10/16/2008 29.7 65 8.4 >100 10.6 8.6 
11/05/2008 30.2 65 6.4 0.0 10.3 0.0 
11/07/2008 29.9 65 0.1 >100 13.6 6.7 

12/11/2006 30.4 35.0 0.3 12.6 0.0 2.0 4.0 10.4 0.0 
10/23/2007 29.5 74 0.0 0.1 1.0 >100 0.0 22.5 5.8 
03/18/2008 30.4 50.0 0.0 18.1 0.0 1.0 0.0 5.5 0.1 

LGP-05-1 OX 
09/29/2008 29.7 70 0.0 0.0 0.0 >100 0.0 19.9 10.1 
10/12/2008 30.4 75 14.2 0.0 7.2 0.0 
10/16/2008 29 .7 65 5.8 >100 16.7 14.7 
11/05/2008 30.2 65 2.2 0.0 13.2 0.0 
11/07/2008 29.9 65 0.6 >100 18.8 10.3 

12/11/2006 30.4 35.0 2.2 6.9 0.0 2.0 3.0 15.0 0.0 

LGP-05-11X 10/23/2007 29 .5 74 0.0 5.3 0.0 >100 0.0 17.7 5.9 
03/18/2008 30.4 50.0 0.0 20.9 0.0 0.0 0.0 1.2 0.0 
09/29/2008 29.7 70 0.0 1.0 0.0 0.0 8.0 7.1 0.0 

12/11/2006 30.4 35.0 0.2 18.5 0.0 0.0 0.0 3.2 0.0 
10/23/2007 29.5 74 0.0 2.9 0.0 88.0 0.0 14.5 4.4 
03/18/2008 30.4 50.0 0.0 18.9 0.0 1.0 0.0 2.9 0.1 

LGP-05-13X 
09/29/2008 29.7 70 0.0 1.5 0.0 35.0 0.0 13.8 1.7 
10/12/2008 30.4 75 17.5 0.0 3.5 0.0 
10/16/2008 29.7 65 20 .6 0.0 0.0 0.0 
11/05/2008 30.2 65 6.0 0.0 8.6 0.0 
11/07/2008 29.9 65 0.6 39.0 13.0 1.9 

Page 8 of 9 12/17/2008 



DRAFT 
Project: Shepley's Hill Landfill 

Gas Monitoring Data 

voe 
02% 

H2S 
% LEL CO ppm CO2% CH4% 

VENT DATE AP T (°F) ppm 
GEM 500 

ppm 
ISTMX ISTMX GEM 500 GEM 500 

PIO ISTMX 

12/11/2006 30.4 35.0 0.4 8.9 0.0 0.0 3.0 5.1 0.0 
10/23/2007 29.5 74 0.0 19.5 0.0 37.0 8.0 5.3 0.1 
03/18/2008 30.4 50 .0 0.0 13.7 0.0 1.0 0.0 1.3 0.1 

LGP-05-14X 
09/29/2008 29.7 70 0.0 16.2 0.0 23.0 0.0 2.1 1.1 
10/12/2008 30.4 75 9.2 25.0 5.6 1.2 
10/16/2008 29.7 65 11 .6 >100 5.0 7.1 
11/05/2008 30.2 65 7.4 18.0 7.3 0.1 
11/07/2008 29 .9 65 3.4 >100 9.0 5.1 

Typical Landfill G 
Percent by 

Component Volume 
NMOCs 0.01 to 0.6 

0 2 0.1 to 1.0 

Sulfides 0 to 1.0 
co 0 to 0.2 
CO2 40 to 60 

CH4 45 to 60 

Page 9 of 9 12/17/2008 



SHEPLEY'S HILL LANDFILL GAS 

TECHNICAL MEMORANDUM 

TO: ROBERT SIMEONE 

FROM: FRED SANTOS, WILLARD MURRAY 

SUBJECT: DEVENS SHEPLEY'S HILL LANDFILL GAS EVALUATION OF THE SOUTHERN PERIMETER 

DATE: 11 / 12/08 

CC: FILE (CORRESPONDENCE LOG# 5404.006 .COR.011 ), PAUL HUNT 

Purpose: 

Review recent landfill gas probe measurements related to high and /low barometric 
pressure and determine extent of potential gas migration. 

Summary Results of Recent Sampling Data at Landfill Gas Probes: 

ECC has reviewed both the results of recent sampling of landfill gas probes on the 
southern end of the Shepley' s Hill Landfill and the April 2008 Draft report entitled "Gas 
Trend Report, Shepley's Hill Landfill, Ayer, Massachusetts, by the US Army Corps of 
Engineers, New England District. This review has revealed the following: 

1. On 9/29/08 gas results along the southern edge of the landfill at LGP-5, LGP-9 
and LGP-10 showed> 100% LEL and LGP-13 showed 35% LEL; weather was 
cloudy and temperature was in the 70s and barometric pressure was 29.6 inches of 
mercury. 

2. On 10/12/08 gas results along the southern edge of the landfill at these same 
LGPs showed O % LEL; weather was clear with temperature in the 70s and 
barometric pressure was 30.1 inches of mercury. 

3. On 10/16/08 gas results along the southern edge of the landfill at LGP-9, LGP-10 
and LGP-14 showed> 100% LEL; weather was cloudy with temperature in the 
60s and barometric pressure was 29.8 inches of mercury. Storm drains and 
manholes near the southern perimeter of the landfill and Cook Street were 
checked for landfill gas during this sampling episode. Gas results showed zero 
methane and LEL in the manhole/storm drains. 

4. On 11/5/08 gas results along the southern edge of the landfill were once again at 
0% LEL except for a reading of 18% LEL at LGP-14; weather was overcast with 
temperature in the 60s but the barometric pressure was high at 30.1 inches of 
mercury. 

5. On 11/7/08 gas results along the southern edge of the landfill at LGP-5, LGP-9, 
LGP-10 and LGP-14 showed > 100% LEL and LGP-13 showed 39% LEL; 
weather was overcast with slight rain and barometric pressure at 29.9 inches of 
mercury; on this sampling episode drive probes were placed at distances of 10 to 



25 feet out from the above LGPs to see if migration has occurred to greater 
distances from the landfill edge; at locations adjacent to LGP-5, LGP-9 and LGP-
10 for sample depths of 3 ft and 6 ft the %LEL was zero, furthermore, at locations 

LGP-13 and LGP-14 at sample depth of 3 ft the %LEL was zero and water was 
encountered at a depth of 5 to 6 ft. 

6. Prior to the September 2008 detection of excessive %LEL readings, the LGPs 
have detected little or no methane gas since installation at the northern or southern 
perimeter of the landfill, as reported in the April 2008 Gas Trend Report by the 
US Army Corps of Engineers. 

It can clearly be seen that when the weather is clear and/or barometric pressure is high, 
there is no significant landfill gas migration outside the landfill cap. However, when the 
weather is cloudy and overcast and barometric pressure is relatively low, landfill gas 
tends to migrate laterally outside the landfill cap along the southern end of the landfill in 
the vicinity ofLGP-5, LGP-9, LGP-10, LGP-13 and LGP-14. The distance migrated is 
small, less than 10 to 25 feet from the edge of the landfill cap during these periods of low 
barometric pressure. When high barometric pressure returns the landfill gas is apparently 
pushed back beneath the landfill cap. 

Conclusions Regarding Landfill Gas Migration: 

The observed high %LEL gas levels measured recently in landfill gas probes along the 
southern edge of the Shepley' s Hill Landfill cap are transient events and only persist for a 
short time while a low barometric pressure system resides over the landfill. Furthermore, 
during this time of low pressure the distance gas migrates away from the edge of the 
landfill is very small, less than 10 to 25 feet. When the inclement weather and its 
associated low pressure are replaced by clear weather and relatively high atmospheric 
pressure, the landfill gas probes show that %LEL values return to zero or to very low 
values. 
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Appendix C 

Field Data Sheets 
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■ECC■ 
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Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: ~ D {_,.j .c.,J\..> Date: 

Location: Neu. lOAdbn, CT ¼vtv½ \\\f ~ f~f\ Sampler: -~ P-/ 0 c_, 
PIO Reading: ~ -

■ECC■ 
Well ID: S /-/ L - g D 

Start Time: 0 '7 LtO End Time: / d i) 
Well Construction: 

Depth to water: 7, X:0 
Well Depth: ki· ~ ~1....-, 

Water Column: 

Total Volume Removed (L) -z._.g l--

volume Depth 
T 

looc') '16 'ioo '15 ,D'S 
/a.J~ / _i.-:J-

II al () I~ l/JO ~ . .) ~ 
/ul S-1 o...:C-C, ,,.-. . .....--

~ .J) 
jc) 2,0 ~ c.1 o u ~;' .1)6 
,-c:;l5 ~~ ~.<)_> 

1.03 
C}.oS--

l9-u3 
9-oS 
9-uk 
7-<Yt 

Acceptance Criteria: < 0.3 ft 10% 

2" screen volume= 0.163 gal/ft or 616 ml per foot 

Eield Testing Equipment 

Make 

C-<o f 'v VV' () p 

Model Serial # 

--z._ DOI/Jg_ 

«·', 7.., ,F, DO ORP T 
n (mg/L) (mV) . 

~-l./7 " -
~ 

C:i.O '~ 21-- 2.. 10,'f{) 
lt.,. YS- o .i\'2 .... ~9<{ 2'LO O .• f..( 
Ci;. 4 q 0,\ \2 <;,g7 Z.lb 0, L( .:> 

C,.42 I("), \\-Z., 5,CJO 216 u, <;9., 
l .4J r) \ \ z.... ,;-/{7 Zt) J 70 
b(._\ \ () . \\2, ~gb zt ~ t),~/ 

± 0.2 10% 10% ±10mv <10 

sar-• 

Sample Collection 

Time Sample ID Container #of Bottles Preservative Analyses 
- - -

. -

comments 

/~ 0&~ 



Environmenwl ~,i. l mical Corporation 
LO\l.l! FlQw/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: Ayer, MA 
Well ID: -"--s-'--~-/11\---...,,..i-,-6 --5=--c._ __ _ 

Start Time: lo l/.0 
Well Construction: 

Depth to water: 

Well Depth: 

Water Column: 

End Time:_Jj 4 ~ 
lf: II pvc.. 

5.~J.' 
9q.43• 

Date: 

sampler: ,.; - --, ~· -
' ;> ... .A 

PID Reading: 

Field Testing Equipment 

Make Model Serial # 

t).CJ? /IA 
oc1 Ac 7.J., 57 I 

Total Volume Removed (L) JJ:, S" -······ t·•~YI" k"" < fY--' """J']tJ) 
X . I 

Volume 
Time Removed 

(liters) 

~00 
512_v 
SI.JO 
~t)O 

Acceptance Criteria: 

Depth to Water 
{ft) 

< 0.3 ft 

2" screen volume = 0.163 gal/ft or 616 ml per foot 

Tim-. Sampl~ ID Container 
I u 

NO Sv,,.,,()/e Gvllf<TCC,f 
I 

Cornrneot,s 

c1(c:e/z= 
Signature 

Turbidity 

3% ± 0.1 3% 10% ±10mv 

Sample Collection 

# of 13ottlea Preservative Analyse! 

1/.t/!( 
Date 



· Environmental Ch(~ical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: _A.,_ye_r'-, M_A __ ~------

S' f-/ L~· 2£ Well ID: 

Start Time:c? ~ </-o End Time:_J_O 3 ,;
Well Construction: J. 11 

/Ve_ -
Depth to water: 7 _77' 
Well Depth: 

Water Column: 

~- -. r71 
~i 

Total Volume Removed (L) 1 Q' ;;. ;;-

Volume 
Time Removed Flow Rate Depth to Water 

(liters) (ml/min) (ft) 

01~S- </.,J~ ~St' ii1.3Lf 
!005 t::", ~ s:~o It). 'I- J.. 
I t>I o J,7S s</J I IJ. '13 
IPIC::- :J . 7s.,,, 55'0 I(} . 4/-'5" 
/i)J_() 2 . 7< :::so I o.4-6 
JQ.)~ a .Js 5~0 i D. Cf t 

II rJ 3 o ;}.,?~ s,;o 1/J. i/ 1 
,~ 3 c; :l.7< 5"50 I 0-'-1-<l 

Temp 
(celsius) 

q,1q 
CJ ,'-f cT 
1, l/ 3 
'1, 4-3 
CJ.tf} 
(. ,'-f L/ 
( 14-4 
t. ;1./, J 

Acceptance Criteria: < 0.3 ft 3% 

2" screen volume = 0.163 gal/ft or 616 ml per foot 

Date: J/f!JY . 
...........,,_ 

Sample~r,;v ■ECC■ 
PIO Reading: 0 . (,l 

Field Testing Equipment 

Make Model Serial# 
y5j 
YH_ 

(,'Mi)_f rNLI M? f!{I 
6tJtJXL CJ ~T(6t1cJ C 

Lc.,...tlf..z 
Geopth••l 

f rf,f;,.. e/ef' ,,-YY:,:-,,;/..J" S-
fr s c:J11L ?t>l- I 

pH SPC DO ORP Turbidity 
(STD) mS/cm (mg/L) (mV) 

6 71 tJtlt; /. /9 /']Cj I 
1. it/ o. rJ6r /,.l {- JrJ? I 
{.~'{ (J, PtJ.- /. J-tf loi I 
{ ~J' (}_ /)6:;. / , ).{'_ qq tJ 
6.4 7 0. tJ6J. ,.;.. ~ q 1 /"/ 
ti/) tJ. Pi J.- I. J.'r It' I 0 
(t.// ()(}61 l,;.f I tl.,2 £) 
{.J1 C1.t1IJ. J.~q IO I 0 

± 0.1 3% 10% ±10mv 

Sample Collection 

Timet Sample ID Container # of Bottles Preservative Analyse! 
I') 

/V,.,') r-:,."JI e c~il-fd~ 

Co~ts 

aif✓G.m -_ 1ature 
;/~ 

~Date 



Environmental ehemical Corporation 

Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens Date: / /1'/cl'( 
Location: Ayer, MA 
Well ID: -s=-__ ...,..~.-_l..-. _-_ S-_______ _ 

Sampler: 72:V,c,( &ief"-..I ■ECC■ 

Start Time:// '-f 1 
Well Construction: 

Depth to water: 

Well Oepth: 

Water Column: 

End Time: / J.. ) ~ 
').

11 Pvc 
3.3~ I 

{ l..:f_3 I 

LO, o 7 7 

Total Volume Removed (L) L=l!i. 
Volume 

PIO Reading: ~ r.J 

Field Testing Equipment 

Make Model Serial # 

0~/'1DS {JOL/J.tJ7 Afi 
(/1/TLotJo Ac 
s'ffs-)}I) -

f)e,;,-Afli<- ?t' ;z I 

Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP Turbidity 
(liters) (ml/min) (ft) (celsius) (STD) mS/cm (mg/L) (mV) 

UrJ< /2,tf L/-tJ 0 1.7<? lf, 66 fl/o 0.cJ15 f7.7t /Cf iJo 
I J. ( ~ L/-, () l./00 3.11 4,tq ~i./J.- O.ll7? (}J;Cf ,~ I 
I J 'J.. () J,0 4/JO J\<V) Lf , 7 J- t;.40 lltfl.7 0. 17 £3 I 
I), J. i:;- :; .o t/-lJ 0 J. <(O lf, 7)- <.l/) o.i1 n (J.66 i.2 J 
JJ3 l) :J,0 400 3, "t I ti-, 61 <.'-I J. lltJJCf tJ_ ti ii I 
1;).?$ ~.o t/(JO J,?I '-1. ?J St./.:J. o.cJlq 0./1 61) J I' 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2" screen volume= 0.163 gal/ft or 616 ml per foot 

Sample Collection 

Time Sample ID Container #ofBonl&s Preservative Analyse! 
/) 

A/{) 5.r;,+idf( ull ec.tef 

CommeJlts 

~C-- 1/1/o<T 
Signature Date 



Environmental Chemical Corporation 

Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: ]er, MA 

Well ID: ~M-S~- c;s 
End Time: --,,.----

Date:~ 

Sampler: p t--{ DC. 
PIO Reading: fv' .J\ 

■ECC■ 

Start Time: \ o '-\ 0 
Well Construction: ~·· ruc... Field Testing Equipment 

Depth to water: k_..;-, Make Model Serial # 

Well Depth: ~{1-YO 
Water Column: 

Total Volume Removed (L) 

Volume 
Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP 

(mV) 
-eofor \ \ 
'TV J V ltA V"'t...r (liters) (ml/mirl} (ft) (pelsiusL_(STDJ mS/cm (mg/L) 

\OJC ~~~ t./~-0 <R.~ 2- '1 ·3-)- ,_43 0 \:S4 l'l 7Cj lj), "'2,.. ,1,._, 

\ \ C 0 l/ .S' ,: L(~O ~-'ii- ?-S'6 ~-4 t..\ t) , lS'-1 11 ~, • 1,, () , 1 
ll \ S- Yf D l.-. .'1~ 9-S-b te' "SC... 0 ,\.- i;-(o ().7-1.. - i a.< 
\ \ -Z..O ..-1 l\:>O (o .q -z_ 0 -s--~ b- 3.S'" a,c.,.;-(:, 0.1-, - C\ 
\\-Z..S- C .S-t l, ~\ r) - --. \,':> 5 o. \°l -" \ \ 30 ~ IJ~ q..;-0 t;'\1... C -~\ (,., , 2, '-\ D,\.0 0.\9 - 9., ue9 ,,~-;--- q.<ii~ c.w (J,(s:;7 c).l q -i o.<o 
1\4~ \ '1> '-{ s- () <o -<t --z, ~ -~L\ l, . \3 ".) ~.,,, .<., '::,') (). \ <l. -b rJ 0 
\l~S- 9 ·<o 'T l. .D~ o.~~-, n .17 -~ 

l l-:;-O 22.. < L-\ i;-o <.o .9 L- q.-,;-7 S-.9 ~ o.<o,;-~ O. \~ ·O n ,<?... 
\ \~CS- 2-t L\w (o -~-Z- '1,'=,0 5 ,9'1 06~~ o \c -z_ a., 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 10% 

2" screen volume= 0.163 gal/ft or 616 ml per foot 

Sample Collection 

Time Sample ID Container #of Bottles Preservative Analyses 
') , J m ..c;k~~-o,ogc,t5 ~ V\d--~ 7- \-\ C '- f I{? ,I h .,_. / {(,{ 1'~ 

' 

CoJJ1ments 

I..J:;..J,~~~~ '?ii 7 11ate 

~ 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: ..;..A;;,,,..ye~r~, M;.;.;.A;...;.._ _______ _ 

Well ID: SHL--,J.J 
./ 

Start Time: / (J ~ 
Well Construction: 

Depth to water: 

Well Depth: 

Water Column: 

End Time: / l ;}.. 0 
L{ "Pl/c 
d.t::t...:tl I 

15,]3' 
l ~o 7 

Total Volume Removed (L) LLl 
Volume 

Time Removed Flow Rate Depth to Water Temp 

Date: '!J! ( 
Sampler: 1 L,d &l"'P1,J 

PIO Reading: tJ. 0 

Field Testing Equipment 

Make Model Serial # 

6 ({} 11'i) J (J 

r}J 
('-t-o/'" 

r 

pH SPC DO ORP eelor 
, .. _._, , ........... , , .. , ,----•--, ,- . -, ···---·• ,••·r-, , .... , I 11 r v• '1, . 

Jlf/.r;;' '-1-, L/ d.~0 ::i ~, 57 J;J.,o5 $,1'{ ti.of~ JO.J.o /lf °' tJ 
1150 i . I d-J.0 ii. '5? /d..J? ~- ')q o.oJ, ) /),/'{ I 5" J 0 
1155' I. I :)JD ;] <j,~ ( iJ. 'fl-- s.;is- 0.034 IO ,/ 7 /1,o r) 

/J.0/J /, I ,J.. -:J. I? ar.~¥" /J.. {, 1 ~6/ {JJJJlf I (J.f l/ I ft 7 d 
l:J. 0~ /, I J.J.O d Y. 5:: r iJ.. \ ?5' ~60 ().03 .3 10.,J-. 11 l 0 
.:2. I 0 /, I :).J. 0 ~ ?, 5 q iJ.. '13 '{.S1 IJ.rJJJ //J,O~ 116 0 
tJ.JC:: I , I ;;. J.. IJ J 1, S" q I J. (J f ~~r., 0rJ33 //).06 111 0 
/JJ./J J, I J;;.o rl't.5~ jJ_qq s.5s o.o'JJ I /J.<J I (fl} 0 

Acceptance Cribtria: < 0.3 ft 3% ±0.1 3% 10% ±10mv 10% 

2" screen volume= 0.163 gal/ft or 616 ml per foot 

Samele Collection . 
Time Sample ID Container #of Bottles Preservative 

/1 
AJ/) 5~mVJl'f f /',,, llec1rzX 

Comments 

~~~ < 
Signature 

1J.tu't 

Analyses 



Environmental Chemical Corporation 
Ii.ow Flow/Low Stress Groundwater Sampling Log 

ProJ Fort Devens 

''en.. Ayer, MA 

ll'fP: ), tl/1 - 9 ?>: ¢i ( ,.._, 
rt i·t~. OCiYa,._ ,EndTill'l.. ,,.J(}lf( 

Well ConstruCf1on: .......,(,__1-6'/;<,!<,)l...._( ____ _ 

Oepth to water: J..,, J.~~-• ___ _ 
' 1# 

Wefl!>epth: /3.</· 7l 
Water Co1umn: --/)..-..a..6.--~ -0

0

_1._, .......... , __,_ 

Totef Volume ~lemovr~ (L) Jj, ~,is, . ~ 
(F ·4~ 

v;,ilfflll!' 
RmboVtMI Flow Rate Depth~ Water 

~ 
i 

t------+-------+-•-----+--------
- ~1-------~--

----

;emp 
~u 

C/.4 

~ate: J/ 9/ ()1 
$ample~~fi(c..v 

PID Reading: 0· (} · 

f i0ld TestiM Eqwpmont 

Make Model s~ # 

tf 1. . , £S.:t1 f©i . q 3 -r o 9~5" AH iJ1 · ~ · ojf 010 A[) 
·'t•1~ 1:!'~;.efrr ;;.~1- s-~ol rv~J,~, ~ ~rq/Jr{ =q 11 

WC' ()0 Ql!H) Turblf!fity 

-----+-----+--- --
---

Acee~ (.,fw .); < 0.3 ft ~/4 t ) 1 3% -IQ~ ±10nW 

2" screen voltJtn@ ... 0 .-~s gal/ft Qr 616 mf ., f f~t 

Time 

~t&: 9!l 

sample Collection 

. Sam~~ IQ Contain~r tt ~ Dottt&A Presa, - _ An~tyset 

---~----........ .,.._,""~------....... 

_ _,, ___________________ ,.__....,__ -
- ----------··,--

1h1A( 
qf£-

... 



Environmental Chemical Corporation 
Low Flo~'l.ow Stress Groundwater Sampling Log 

Project: Fo1 Devens 

Location: _A..._y_er-'-, _M_A _________ _ 

Well ID: $ fll "L 1. 
Start Time: Dt~1 End Jime: /c)O 7 
Well Construction: ', f' ! .. 
Depth to water: . if J 

Well Depth: / /0<) 
Water Column: lo1-5'1 
Total Volume Removl'd (L) f} 

Volume 

Date: i 1AAJ O"K 
Sampler: 6ro(J- CoK, Ao~ 

PIO Reading: _ ]2 

Field Testing Equipment 

Make Model Serial # 

__lIT ev r-g,<i:>s <>3 ro9ss),,., 
Y>r- 6covl 0/fCGS-l 

( ~ J'111ttf Io7..o £n i -d 39 > 

Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP Turbidity 
(liters) (ml/mini (ft) (celsius) (STD) mS/cm (mg/L) ("1 

)'{t; 7 ,i 'loo 7·CJ! q.J3 ~-1l 0 ~oK 0-7, -~S-'-1 O · > 
le~--;, l '1 -~ (' '1 7. c, I r.z~ l 10 0·5t;R 0 -~K -52 t C 
1001 a, h I/ 7. ct/ Cf. 2 > G 10 o-roi 0 -bK -s-r' d 

-
-

Acceptance Criteria: < 0.3 ft 3% t 0.1 3% 10% ±10mv 

2" screen volume= 0.16~ gal/ft or 616 n11 per foot 

Samele Collection 

Time SamplJ ID Container # of Botti&$ Preservative Anatyni 

·-
. -

-

Comments 

~~== 
Cf f.AAJ O]: 

Date 



Environmentat 6hemical e orpor-(ltion 

Low Flow/Low Stress Grt•'--rld'.JYater Sampling Log 

Proj((ct: Port Devens 

Location: A-;.er, MA ,., , , 

Well ID: SHL-~ 
Start Timetx / 0 / ~ 
Well £onstruction: 

End Time: j / 1Q 

Depth to water; 

Well Depth: 

Water Column: 

::z I I f Vl. 
Cf-JI 

Zt, · tl 
l. ~'1 

'total Volumo Removed {L) 

Volume 

.. 
rzs-

Time Removed flow Rate ,,m to Water Temp 

. . . . . 
J&Vt:; ID. c; ~~l) /0 .07 q. ~, 
/0\0 I I. <{ \, I I 10. 0< . . 7i. 
t0fS i~ \' I ' ID-Ol Cf-Zb 
1100 tl/.5 ,, I ' /f> -0-Z ~.10 
\ID!; /(,., ,, 'I lo .Ol ~. I 't 
\ I It) s I 1. < ,, ,, fo .ol q. ("1 

Acceptance Criteria: < 0. 3 ft 3% 

2" screen volume= 0.163 gal/ft or 616 $1 per foot 

Time Sample ID Cont,_.,ner 

L.~ . 

~ 

Comments 

~ --~ --
,- 1gna ure 

lJ~Al ot: . 
ler: ~•~(f (i)fe, '..to :z 

Reading: __.,(.._) __ 

Field Testing Equipment 

Ma!ce 

~ 
tl.£ 
lwc'Qttc 

pH SPC 

Model Senal # 

<- Sc>fofv~ 03So~55A i( 

eooo)"{ o u~· or:, s-1 
7J}]g ~-<102~ s-- )305 

DO 08P TurbtdttV 

. . . - . 
C, .'f.t; D./flf 0 ct~ -?,,.(/ Io 
b ·1r ◊-(51 0 -"'ll - (, "Z-~ 0 q-· 
G, ·C,'f 0 jl/5" O- l'i -S-'1· ~ 0.(v 
UJ·v;<.f {) . ti.(<./ D {( -s-i.t 0 
l,.{y 3 O · 1 l/l( o I I -~1,'-1 0 
~ b < 0 {<JC/ 0 lo -§11: D 

±0 3% 10% ±10mv 

. 
#of Bottles Prestnrative Analysei 

< 

- , 

'7XAA} ,~in: 
Date 



Environmental Chemical Corporation 
Low Flow/Low Stres~ Groundwater Sampling Log 

, Project: Fort Devens Date: I / c1 /01 
Location: _A.,,__ye_r"-, M_A ____ ~----

Well 10: 5 f-.i fv\ - 0 5"- 3 1 A 
Start Time: / ~ 0 f End Time: 15 J.) 
Well Construction: J. '' /)JC 

Depth to water: / / . 7 D 1 

Well Depth: 3 ~ 6 J. 
1 

Water Column: · ').. t, 1J. 7 

Total Volume Removed (L) _!itf.O , 

Volume 
Time Removed Flow Rate Depth to Water Temp 

PID Reading: 

~fV\e,-,.J 
()_. 0 

■ECC■ 

Field Testing Equipment 

Make 

tf.i 
12£_ 

pH SPC 

Model Serial # 

6'j(,>fYl])f tl.J5o1!J-~ All 
6ooXl 01 ftJ{5-7 AP 

J.Cj /)-{°/ D 

II 

DO ORP CCMel'-
. . . . . . - . . . t ., 

i ~o 5"" 3J.o 5"~0 // . 70 /P-/°I 6. $"() as1J tJ. ~, -11 0 
I -5/o ~ .75 ':{'50 //, 70 /o. lb 6.4G rJ.'5°/() o,-z ~7;_ 0 
i<l5 ,2.7) '{5"o II. '7 u /tJ,1] 6-'-f ~ o.~,, 0/ l7 -?6 0 
)5)0 .:. . 7) ~JO i /. '/ D /0. JJ. /.4'5' 0;'5"/J. O.f O --77 0 
I '5J. 5 ;J.?'5 5~0 //. 7 {J ,v.11 l,{lf'-1- a 5'J J. CJ;1 I -76 CJ 

Acceptance Criteria: < 0.3 ft 3% :t 0.1 3% 10% ±10mv 10% 

2" screen volume= 0.163 gaVft or 616 ml per foot 

Sample Collection . 
Time Samole ID Container 

'c:::., <" S'/,-/Pi ;•tJ) -14:f A-OI tJ 1CF6 (./(),-,,/ 11,'p,J 

Comments 

~ 
Signature 

#of Bottles Preservative 
,). H<-1 

, Jc; lt1 1 
'+-tfaf; 

Analys_es 
////f'J.14~ / £,t/4,,~ 



Environmental Chemical Corporation 

Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: _A-<-ye_r-'-, _M_A _________ _ 

WelllD: ~ Ht1 · o (- (/,-9. ~ 

Start Time; i<./10 End lime:_1~/D 

j ''l"'L Well Construction: 

Depth to water: 

Well Depth: 

Water Column: 

'dJ,z. ( 
7'-3..D 
7/.~7 

Total Volume Rem~ved (l) '__JJ_ . ~ 

Volume 

Date: //4/0 f 
Sampler: G c?e{-{ ( O /(1AoJ 
PIO Reading: _b 

~~-r.·.--~~ 

Field Testing Equipment 

Make 

t5-;: 
,v( r 
Lcv1rA+e 

Model Serial # 

'.50-"f'I)!;_ 
G,co.kl 
,.., ·-?r-._ 
!,.,t). _<...,_(.,.,) 

~DZS~~A~ 
D4Jlk® AB ~(F 
5'~~ 5- t1.3D,S-

Time Removed Flow Rate Depth to Water Temp pH SPC 00 ORP Turbidity 
(liters) (ml/min) (ft) -~t~•~iusL_(STD) mS/cm (mg/L) (mV) 

1'115' /. s- -~Ou .. 9-Zo ~-i./l CJ . 3<./6 O•<fl ~7fc , 7 s-
NZo --~ ~-,,--- , -, ---· - ---·-- ··-··- ~-- ---4-l't ?ii l/15 l) .3!.,, OJ-II:, --7~~ "3-: ~ · 
14-Z.s; l/.J' '"- '< q ttt t1 -3C/ 0-37! .. 0 '-It-_) -?6. I Z- '8' 
fl/:ilO &., \.'- ,, C(. 7,:) "-3i D-3ct<I () l/f, -7<1-x Z-~ 
(~35" 7-5' '-' ,, 9-l~ fo-"31-/ o.s-10 a . .'1D ---7f -5" ·z.<1 
/ l/ 1./ O ~ .... ,, q .~, &, -3.f Q.<:,33 o..zq -xo-b 7.. I 
( l/4) . 10-~ \.• It ~ J,'{ ,.3S' c-e,~o o.zq 'r-7.l.l:::. ,,, ~ 
/l/ '=>0 l Z. \ \ ,, q. 3.5 lo , ~(' 0 -&~5' 0 l'i __.-g l, S- ,. 
I\.( ,;-s- /3.{ \... ( \ r1- ~<1 Ci -~0 Q, (11(~&, O· 't..'-j -ii 3 b 
/)Oi) I~ l• r I f 'J..'1 , _3,' ~ b (J. ~~'} 0 -lq -zc/. l D 
1S-o( lb -S- Ir...\. ,, c, 3 t r-- - ' ") /,,, C fb7 6. l'< -Yi./- 7 /) 

Acceptance Criteria: < 0.3 ft 3% ±01 3% 10% ±10mv 

211 screen volume = 0. 163 gal/ft or 616 ml per foot 

Samele Collection 

# of Bottles Preservative 
cd " (. 

Comments 

- ·-1- u_'Ae1bl\ +a Cd~<:± dcp:h _:tt2 hku-~1 w~~( ' fo,-~(-lsvt,= ':kf(~ 
c!,Je . .m fell d ,llMftc.l. &.H,e~_Sb41ple ...:tJlt!tM ,_s ~{'JJ.~ t~1de 
ill....,_l~ _____________ J_ 

9 lA J Z(.l{[C 
Date 

... ~ Sigure 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: _A..._ye_r"-, M_A ________ _ 

Date: I/~ If 
Sampler: D.v, ~f\f4v ■ECC■ 

Well ID: 5/-1/V'\ -os-J 116 PIO Reading: (}, 0 rt8 
Start Time: / ]3 0 End Time: 15 0 0 
Well Construction: _).__" __ P_v_( ____ _ Field Testing Equipment 

Depth to water: _1:..a'f---'. 3:::;..t..!_" ____ _ Make Model Serial # 

Well qepth: __.{z.,,_7,.a...,,.;., /..::..()_' ____ _ 

Water Column: ~'5", 7 j 1 

Total Volume Removed (L) 36. 0 ettr ;J'f lJ..-~/b 
i\ .,, VI/ \. V CJ <[tl J 

Volume 
Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP 

. . . . . i, , ~~Jr 
/ 3 SO Y, 0 4-00 1<. 10 ft).(;), 6. 6°'1 t', flf4 O.Jd -9 t 1-S-
1400 I/. 0 t./tJO ,AO . .J 1 1/,')J 6. 7<i 0.1~'1 0.56 -Cf 5 '21 
141 D i./. 0 i../00 1 tf,. J. 6 ti.I<° i.<ftf tJ.<flfCf {J.)J -'i l 5'o 
It/Jo !.f, r) 'tbO .'J. ?.J. /, 1/.1'1 1.10 r7-rl5 ~ /J,/. ,-fY /<( 
/'-I 3 (/ '-I, I} 'fOD ,Jtq.)5 //, j} ,.~)-- tJ.fl(-'-1 tJ. I~ I -~3 /{) 
··'l t/0 '-I: () lfoo ;;. t I 0 lli6<f {t.jJ_ 0, f-16 tJ,U -71 s-

J'-/'::, 0 4, (.} i.f0 0 ,JC/. CJ 'I ii _c-,-6 6.1) 0. r-tS ~- I If ,. ? 7 0 
l't.;5 J.O 4 0() 3o.3J i.2. '? 6.11 tJ. flf J. ().J5 -7y 0 

1<'()0 J 0 't0() 3 (), <{7 /). . ).o 6-1 J o.~o /J. I 'f - ? 7 {7 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 10% 

2" screen volume= 0.163 gal/ft or 616 ml per foot 

Sample Collection . 

Time Sample ID Container #ofBoUlas Preservative Analyses 
· ;-:::oo SH/V\-o <;- "?r:tA-010'1~? JA.,.,./ 1/J,.-f ;z... Ne.I /1~.f/4-M' / Et-/4,J e 

/ 

• 
Ce>mme_nts 

~~ 
Signature 

!/~V 
ate 



Environmental Chemical Corporation 

Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens Date: J Jo, /0¥ 
Locat ion: _A_,y'-e_r"'"", _M_A ___________ _ Sampler: 0(1it+ {ok_iuq;; 
Well 10: 5 fft1 ... CS:: - l/f/3 PIO Reading: 6 

Start lime; / j:(2$' 
Well Construction: 

End Time: / c../lo 
'Z "fl./(. Field Testing Equipment 

Depth to water: Make Serial# 

-, 

Well Depth: 
Jo Y!:f.. 
~{30 

Water Column: ~o -~{e 
Total Volume Removed (L) LS:_ 

~ 
¼fI 
lc;<d<>HC 

Model 

v St1t:1Pi 
G~\ 
7..;lo 

oGDZ~Z'iAG 
D ({ ;f /t,oc>o .4E 

,C 1r:is--a ;:\o C: 

Volume 
Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP Turbidity 

(liters) (mJ/minL (ft) -~-~ls_i1:1~_i_~!DJ mS/cm (mg/L) (mV) 

/ 3 zs s- zs-o lo . S- t /D ,67 <.:, '1-t D. <, -zt,, O ., I -9J.o ?-'1 
I 3 7, 0 0-1.5' 

.... ,. . . - to --:- -s-1 ----- · ~ lb . 51./ rz,.-, e:r () fr'i<./ D. 3.</ --9l I - -1 ·,' I 

/ 335 7-5 l, I( /0._f;/ l<i·S"'~ C.,. l h v.(:;r.'f 0 . 1. I ~q 3..J A 

i 3 1../0 "x -1S- -\ " /0 .51 In. t/n [,.,. ?o It')." 71 O -l I -9J.q D 
i3l/,; tr) ,, ) ( fc;,5' I to -3.o " . 2 ( 0. ~l't Q . zo -C, 2.q 0 
I ::>SD II . ·7..( l \ I I (O., I ,o. zq h ·'t/ 0-~/'(, 0 70 _err, 0 
, 1sS' iZ -, \, \ ll (o SI /0· I ( (p. 77 iO '1 I~ 0-Zo ~er 7. 1 0 
l'{OO 13. -7< \,\ I/ fo - .S-1 (o. z I 0 · 7.7. 0.011./ I) 7..0 -~,-~ /') 

tl/0~ /(°" \..\ ,, ( D- ~\ 10 -70 (,.. 11 () /11 I 1./ o..-z.u -92-1 D 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±1Dmv 

2" screen volume= 0.163 gal/ft or 616 ml per foot 

Samr>_le Collection 

\' t I (. I f, t. \ I ( 

Conurum~ 

~~~ Sign ure 
~ :f 94 l~"o_. 

Date 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: £.ort Devens 

Location: _A--Ly_e-'r,_M_A __________ _ 

Well ID: SHM.,·-os- - l/lA 
Start Time.3.J.1!/.S 

Well Construction: 

Depth to water: 

Well Depth: 

Water Column: 

End Time: 13 o() 
~II(_ 

,o Cc,,~ 
<{_Q t:( 

,-cy. 8 ~ 
Total Volume Removed (L) 1.1 

Volume 

Date: / /<-/ /4 ~ 
Sampler: 6eoff- {ok)~5 

~ 

■ECC■ 
PIO Reading: __ _ 0_ 

Field Testing Equipment 

Make 

~ 
y_sr; 

UA.l1c,t:k_ 

Model 

fuSb>ivS 
t.a>c:l 
"!Ql_o 

Serial# 

~?£?'Mb 
0 lf 5tk00DAP-
s-y1 ~ - d-505 

Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP Turbidity 
(liters) (mlfmin) (ft) (c;elsiui;) (STD) mS/cm (mg/LJ (mV) 

/ 2({~ f l 3 00 IO . ({ I lo. z; <i> •lto o .ofcl 0 . zo _/o l 0 
/150 / 'I -~ \ ' l l I F.. . ct I - IQ. 7b -'7 . l~ CJ · Of;'( o ·i., ::7o_ 3, 0 

/ --ZS-5' Z. I \.'- ,, /'(\. ~ ( /0 -lo fu - l<o 0 .0(:/4, o.z, -'i-1 D 

Acceptance Criteria: < 0.3 ft 3% ±01 3% 10% ±10mv 

2" screen volume= 0.163 gal/ft or 616 ml perfoot 

Sample Collection 

#oJBonles 

Comments 

~~==-Signature 
Cf :JAA) [d0% 

Date 



Environmental Chemicai Corporation 

Low Flow/Low Stress Groundwater Sampling Log 

Projeci: Fort Devens 

Loca'i:ion: _A~ye_r_, M_A ________ _ 

Well ID: >tf t1 - o 5: - </J ( 
atart Time: U!:/g End Time; ' 'l. Yo 

Date; I/~ /oJ 
Sampler: Gcef.C..6fs~,e5 
PID Reading: _j) 

Well Construction: Z(IJ.tlC Field Testing Equipment 

Depth to water: lb- '23~ 
Well Depth: lL.1/ 
Water Column: ](p. '2i 

Make 

~ 
Model 

'fl'dDS 
k;-ODX:I 

Serial# 

O" DJ .f? iA 6 
Ot/'1 /1; (XJD.J.,F( 

Total Volume Rem~ved (L) ll 
ys~ 
l~'1otte 2ilil ~'(%~-[;. ~) 

Volume 
Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP Tu~bldity 

(liters) (m!fmin) (ft) (celsius) (STD) mS/cm (mg/Ll _ (r11V) 

/7.o C c./ Zi'JD /o:~s q.qq &;.f4 0-Ho tr 0 -1?_ -(~1-! (IL, 

lloS- s - q_ 11 - . >-·-1i--¥:·- -----0 S ~,a.or -~- -o/cf Rrs,.s o. j / :JJ-'1, ' · 10 .. 
I l.CO ~ \ l I I (O.yf" /0.13 le .C,( o-(,o d. 10 l-/sf.J 7 
Ill~ 7 \I 1, f0-"8 !:> ID "2~ ' -'1l o. sS"{ 0 · t't -ls7- I {,.. 

/'( to y- '" ,, /c) . fc; /0. (~ ,(n -if~ 0 -s~I 0 ./'1 -lg_.'-/ (/, ' 
I Z. l 5' " l\ II Iv ~S {O. l1 (. ·4 ") 0 -(~f o I '1 -tsr, 7. 

11.30 10 \ \ ,, ~,;l {I'. t /0 ,7t IC:i- ct .3 o.r~, tJ I~ -JSS--t C. 
L.l1:.J..n I I \l I I 1C · lS" (0. "l ~ (o .(4) cJ . ~GI O(tf , IJS 3 z. 

I 

-
Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2" screen volume= 0.163 gal/ft or 616 ml per foot 

Same_le Collection 

Preservative 
fi( 

CO.!l'!I!!fil!~ 

Signature 
q ;f ,4 tJ O [___ 

- Date 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: ~A .. ye;;_r:...;, M~A....:...,_ _______ _ 

Well ID: sHrn -q 6- d-d. 6 
Start Time:Of5' S- End Time: Ot\ 5°S 

ll --
Well Construction: _.±::J:; __ JY_f 
Depth to water: ~ 
Well Depth: _,Cf'='l...,.. • ....;1....,.Q"-:------
Water Column: fl-{ <f'-1- 1 

Total Volume Removed (L) _]_Y, l.O 

Volume 
Time Removed Flow Rate Depth to Water Temp 

. 

Date: ~ 
Sampler: pqv:J {;,,f~-.I 
PIO Reading: (}. tJotM. 

r, 

Eield Testing Equipment 

Make 

Ysf 
M 

--Lt,,,,.,. tf..t<, 

~ Ollt"Af 

pH SPC 

Model Serial # 

o)Ot,,{i)J c,3roq~ 
btJtJXL dJ(o f)? AD 

_ __._._III<{ 
Jitl,;J{rftr:r ;;1]',;i -5"/t' I 

r,Et~fr,·c I 

DO ORP 

. - - r. 
Geler"J. .. 

t ,1 

Acceptance Criteria: < 0.3 ft 3% ±0.1 3% 10% ±10mv 10% 

2" screen volume= 0.163 gaVft or 616 ml per foot 

Time Sample ID Container 
o'i .;"5'" , J..IM - q6,.. '.11.f~ - 0 I~ '10'6 

Comme11ts 

~~ 
Signature 

Samp_le Collection -

#of Bottles Preservative 
i..latt.l v,'ei'/ 'tf. 

,Ja//,r 
~ 

Ht' I 
Analyses 

//Jltl't'.!11 f. IP l/,r.ni , 



f ~viir°'r7~f'Ar'IH C~reu~~nO C<0>r"Jor::vfiio~ 

Low Flow/Low Stress Groundwater Sampling Log 

r-- - ..,; ~~i~ For~ Deve-n:; --------------------
,-<;:, ···-~ · 10· ~ C> c-. 
!:.r . .J1.•.":': > /I ~~---

~ -~•; -:'.:ic::S,';; .0.. '/SG. i\/1,~ ----------- ----- t~c•vir·•:::: (;,, Ca'ff wK ,J,,i<PS 
lM,,!~ q~•; • r: I I , I OCI- 7 i 1(_' 

,: ~. _-2JU:!l~-~-
-::: ·-"1 p~~f'1:.-.... . . ~ 
•• 1,..;._ !t __ u_ 

enli Time:_..._IO..,_S/ ___ D __ _ ~t,-,rt T~mr"'!: CRf D 
Weil Construction: QtJc !=ield Te~tiog E,91uip1Jl~ill 

Depth to wat!:"!r: 

Well Depth: 

Wa,nr Column: 

, ' ·is 
IS.f16 
/3,~ 

l (''"ll \folurr-0 F"rntO\f"l!j (l) JJz.:5' 

Time 
Volume 

Rcmovad 
(liters) 

Flow Ram D~~th to Wmer 
(ml/min) _ (ft) 

Ma'1:~ 

;Lf.r 

~ 
¼Muttc 

Model 

~AO.!> 
(20Q_;({ 

7.a?u 

Serial ff. 

o 3 £1 czs--s.A- t+ 
c ;f'"ob£1AD 

..(""W ( - ~-:>3o s-

Temp pH SPC DO ORP Tu~bidity 
(celsius) (STD) mS/cm (mgJL) _ (mV) 

r1c~J 7~ I 3 i1.0 I -1.~ =i o i"l';. IL j :5- ;;ii t,,7'[ ! 0 IY Tt~:-~l }Z ,-. . Cf r- t-, ;·; · . ---··-: ,-- · rr ··-11:_2.i ;_f.-cri ?To 7r.- L 0, It./ - I 5 zz r q. ~ 
IU{S le . c:; "' 11 11 ll 7 7.,i../ i !,"':Cf<j () 01(, ! b. ll/ i /(.4?: 3 
/O~i;J I Z '\ 1, , , I) 7, 1.l/ ! ~-'1T i>.O},l,!O /Li j l~L/<i. 
ID.:;,< I], . .:;' ~, '1 ,, I I 11---1 c:. o/i O 01,t; ! o . llJ IC::, r;'1) 

I -

I 
I 

[ 
~ -----
' IJ 

r ---- ·•-
' I 

i 
' 

I 
T 
I 

-
i ! 

j 
! 

I 

i~ I 
l 

I I 
t _ _ . .,~- I 
I .,• 

I 
Acceptance Criteria: < 0.3 ft 3% 

2" screen volume = 0.163 gal/ft or 616 ml per foot 

I 
±c'o.1 3% 

Sample Cot•ection 
~ ~- 0 ~,~ ~1 J-~ Sa~ple Ir) ----, --~ ~C;;;;,;;:;--- ---" - l'loiR.-<tm 

~ I0</0. i?[j,1-q9- ~il- o 1100Y 2/i ,,.,, ui ,.,, ~ c)' 

' I 
! ! 
I i I ' ! I 
I ! 

I- ' i 
' 
i 
I ~·-

i ,, 

! 
-• 

10% ±10mv 

~ fl"'o/'r-'\l-"1':'fW! 

I-kl 

I 

I 
I 
I 
I 

I 

I·0 
z. s 

.JJio~ly~~~ 

Meitt~ ~ le~ c. 
~--- ,.-------------------------------
" I ,:--------------------------------

£().n~m.03.~ 

~==--
~ignr~u~ 

ro :VuJa:K_ 
Ue-'·'" 



Environmental Chemical Corporation 

Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: Ay,_e-'r,'-M_A _________ _ 

\/\Jell ID: gJj1- 9'{- 3.@ Y 

Start Time: / D /o End Time; 11 z 5' 
If -

Date: ~SAN Zov"( 
Sampler: 6n~f~ {f ~1l,,.:>5 
PID Reading: D --=--

,;,-...::. 

Well Construction: Z f}t/ (. Field Testing Equipment 

- -

Depth to water: q. ~ 0 -""'--""------- Make Model Serial # 

We II Depth: _ __,,:0.,_'f.,_·-"-U_O ____ _ Y.51 GfDtfQs Q:35:oqS[ 4.µ 
y~,f 6cD,d -QJfC½?fJAD Water Column: 7 '--/ i t;'Q 

Total Volume Removed (L) v d do l!:lr1oi1:e lo le) ;(<??.{-- ;) so{,-

Volume 
lime Removed Flow Rate Depth to Water Temp pH SPC DO ORP Turbidity 

(liters} (m!'minJ . . _J!t_) -~- ~elsjll_&~JI?). mS/cm (mg/L) (rnV) 

/(DD 1.r 3oD CJ · Cl/ q_ \"1 C.-SG o ~3t 0 75 ''it- 7 
1/0<;" 17. '5" -,, n •· . er c.· t.j ·-· '/·SD (j- ~ft:,- tYS"3.2 0.-z3, -lZ-4' 
I I ID I~ , , " tf . 5('-{ 'f- 6 -~ , .~7 u. S-~b D lo -91-t 
II Is- ?o .s-- '' ,, y, (l~ :4. 1,,,J, {~ ·0 C 513 u. ,~ -l/J.i../ 
1l?o --Z'l \ \ JI q. C::UJ '1- (v {( ,. S--'[ C ~'t C- ICj - '13.Ci 

Acceptance Criteria: < 0.3 ft 3% ±01 3% 10% ±10mv 

2" screen volume= 0.163 gal/ft or 616 ml per foot 

Sam_e_le Collection 

Tim;) Sample ID Container 
lf'lS ~ l-f t-1-Q'1-3~x- DJ Jco<x 

Com01___eo_~ 

~::;; := 

l/cMIJ,,1( 
#of Bottles PreseryatiVe 

.;.J. l+C I 

I <J fA A} 7c})2:_ 
Date 

0 
-Ii 
0 
D 
0 

Aoaly$ei 
A<¼'-fA.,.. fG~ , ~c 



Environmental Chemical Corporation 

Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: _A~y_er_, _M_A _________ _ 

Well ID: SYtl- •Jlt · ""SI A 

Start Time: Dl i/c,
Well Construction: 

Depth to water: 

End Time: 0 ?S-0 
Z''jvc_ 

i.J.07 

Date: lo SAN O~

sampler: 6 c-> f~ {C!Jk,Jt_5 
PID Reading: _ _Q_ 

Fieljl Testing Equipment 

Make Model Serial # 

Well Depth: 7] · IS 
?'{_Qf_ 

y ~:( foCo/.1f'S _ o.u-o czs-c; At± 
tS:1/ 6®,d O/r-'0(;;£1 AP Water Column: 
' 

Total Volume Removed (L) [:L c"'*t±e w l6 '.ji~s- -?3°~ 

Volume 
Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP Turbidity 

(iitersl (ml/min) (ft) _____ {ceJsius_) (STD) 111S/cm (mg/L) (mV) 

Ol/01) lf.S:- 3o/) i./. 7.J Cf- It./ "fo~ c) ,Q.-,{) o.v~ -IIJ t./ 71) 

1DCfo ~ ' 
,._ (\. If -· -·v1 ··-·---< . (") · 9. (l( <D-·0·, 7f.~!?f, 0 3,4, - /fl-r·· ?'"b . i 

oq/o ,.G (( ,, l/- 10 q . 0(:, {y .(R7 u r-~c; o .3f -1/0.,(0 /<j.q 
oq IS' Cf l \ ,, :./_ 1..o '¥° ·'1~ (9.(.,, () . -;Ljq a 71 ~l,~Y::-7 ,~. c, 
o.:,7D to .t; ,, " l/. 70 cr -oS- ~ -(t;7 I) .5i./7. () zo -loo., /Z, C:. 
OC(l~ . {7.. t, It i./•70 . Cf· t)C( /4.D, o -S--Jti O ·I"< -9~.i./ /{.~ 

oq30 13. 5 C\ '"I L/. ? c) (r.ri ~-07 01.£ r-i ., . () .Jr -Qc,X lo 
Df3~ ,~ l\ 'I ... ,. ( i) (j,/1 0 ·&7 o. 57> 7 o. ('[ -g-<;,.( 0 
O '(LIO lb ·', \ l 't L/- tO 'J·ID Ir. (;> 7 0 S°sk o /Y -V-.3-~ ..'.>. C: 

O(fLl'{ Ji ' \ t, i./.1,() q, Io t. L•7 o .. r::~b o rr -iif.ri 5 

Acceptance Criteria: < 0.3 ft 3% ± 0 .1 3% 10% ±10mv 

2" screen volume = 0.163 gal/ft or 616 ml per foot 

Sample Collection 

Time Sample ID Container #ofBonles Preseivative Analy$e! 
t)fl50 .SH .M- 'i4'- .~i.A, 6/ too'?. "'~,,,, ,, l I d c-{(..{ ,A)f..~Me...lE#tt 

? 

Commen~ 

✓~ JOJAAJ oo: 
Date 

<. 



r=r;'l)viir-lf\n '."i('r °f'.r'l i C tiiemh~~g C<0rprws-t fio '1 

Low Flow/Low Stress Groundwater Sampling Log 

rrM~ .. ~{;)-~:·t~ Forl D0v1?n3 

Lo<.:.,:th:.> :--:: .A. 1,1er, i\Jlf-\. ------------·----
if\.'" ~~ E.'J: _ 5 HA- l'L.:!>J ___ is...__ __ _ 

~~-,rt ,~m~; 6 °K~O 

We ll Construciion: 

D~pth to wat~r: 

Well Depth: 

WatG'!r Column: 

EmA Time; / ~ 0 ~ 
L I ' (2J)_( 

13 .2£ 
'1/. 3,S 

T""'ll \foOum0 F'"mOV"ci (l.) 

5J.~o 
IJ 

Volume 

i}<)•;:,:o-; LO,J.A-V 0 -~ --

Si?m v.:,!:x : & <'Off UJ/:!/vO > 
p;;.} R~~~~~~J · _ _Q. 

Field Testing Eouipm.~n~ 

Ma!rl9 Model Serial ff. 

y'~:[ C~11tDS 03Joo/,("$AH 
v~:r bex>x1 o 1?00 s-zA-o 
ft.,dotf-c v i;:-

-; 

tf-C ?o Z2J (}?'! S:: - d- sos= 

Time Romovoo Flow Rate D~th to Wmer Tefllp pH SPC DO ORP Turbid~ 
(l_iter~) (ml/fl!ill} (~L (celsius) (STD) mS/cm (mg/L) tmV) 

@.([Sf) -i . 1.:g··· j "300 -r 'f- /D~-- j ·z, lo i ~.s~I OJ3ii!o7i T~3 . 0 
oqs__!; i /4 -~ r·r, ,.,. ... --rrTc·-·· ·-1~11..L ;~ ::5-q -zr :5/1 [ ('. / F (.::.~esl·- ·o 

r.oc ~cwe-~c.1 Ii 1,, '' lJ,IU i c1.u i,,. -~<1 o . Jtl! o 1¥!..A/,.JI o 
ii I I , I ! I 
u . . ---- . ~ - ' . ·-

1 
- I I I I ·1---I 

. I 

I ! i ! ! I 
I I i l I 
l I l : I I • I . 

l i I_: . 
l--- 1. I _, J I 

,-----
l 

! , I ; i--,.,,,,,,,---,=--1 
! - ,. __ --- • •~ ~...,....,___~-- -r - - --;; - - ----.----~-~ ~- --~-==--- r-- -= ___ ~ __ ---:,~_ I 

~~ ~ --
Acceptance Criteria: < 0.3 ft 3% ± 0 .1 3% 10% ±10mv 

2" screen volume= 0.163 gal/ft or616 ml per foot 

Sample Cot•ection 
~ - 1';r;."~: , ---· $;~p;~·,o·~- ---- --~C ont!lim"!i HofRr-<tles 

:: /<>eS" i $Ht1~92·3/&- a 11vot i./01'1/,; jct( ~ 
""~sc-v-"'t~ ~nalY$~~ 

(1 c I ef ei41..rlcj£Jh1-ut: 

J 
I 
i 
~()_!!"lm""n~ 

-_-----
~ Signrtu~ 

Jo ,Je,L.a I = 
=-- I);;'·-,, 



Environmental Chemic~I Coirporatiron 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: Ayer, MA ~-----------
Date: J/i(J//fJ 
Sampler: ~('t.V 

Web II D: 5" l~ L -- ). I PID Reading: _f2_ -0 

Start Time:/J~ / / End Time: 09 S 5'" 
Well Construction: '-I- 11 Pt! C Field Testing Equipment 

!f:'S", 3 2 I Depth to water: 

Wetl Depth: 5'-f.J_Q/ 
Model Serial # 

C5}2 //17)5 ot/)Js1f AG 
a ,., ')/ 

Water Column: __ .,_l _· =:>--=-.; ____ _ 

Total Volume R,,,.,moved (L) ll. 0 
047/bOOA( 
'). 9 !) - ~, t'/ 

3 
Volume 

Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP Turbidity 
(liters) {ml/min) {ft) (celsius} (STD) mS/cm (mg/L) (mV) 

O'i so q,s- i:;-o o L/-~ l/J. 11. 6v t. 01 0 .05'f Jl,5 1 15'3 3 
I) q Jt; :).~ ~oo 'f ':)-. 'f J.. / 'J. JO b.06 rJ,()SJ l(. '-1 1 /~1 -5 
OC/4-o J. $" 5tJtJ lf t;. '-fl j J.,{Cj £.oJ o.os-1 10.J/; /6£/ J -
o c;L/( ~~ !{°00 1/s. lf )-. IJ, b ; I>.() 1 tJ.o-50 /Od'l /7 0 ) 
0 9~0 J. ) t5o cJ 45. 4 ). 1.1.hl 6.o / 0. v'5°0 Jo,/f 173 3 
oq<.;- ~- ~ 5'0o '-Is. 'lr;t!.. L2. 6 i (o o o.ivq //) ,lb 17 6 ~ 

Acceptance Criteria: < 0.3 ·ft 3% ± 0.1 3% 10% ±10mv 

2" screen volume= 0.183 gal/ft or 616 ml per foot 

Sample Collection 

Time Sampt, ID Conteln&r #ofBottlea Preservative Analyse, 

l'I 

No Sr. ,..,n/ r"S' GJlr<./tP,,,-1 , 

Commeois 

~~ I !J!/!_'6 
Signature Date 



Environmental Bhemical eorporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens Date: / - / o --o ~ 
,;;:. 

Location: _A...._Y..,,.e .... r,_M_A __________ _ Sample~) <!2- ■ECCII 
Well ID: ~ W -\ PID Reading: 

Start Time; End Time: ------
Well Construction: Field Testing Equipment 

Depth to water: Make Model Serial # 

Well Depth: 

Water Column: 

Total Volume Removed (L) 

Volume 
Time Removed Flow Rate Depth to Water :remp pH SPC DO 

(mg/L) 
ORP Turbidity 

(liters) (ml/min) (ft) __ (celsius) (STD) mS/cm . - . (mY) 

o~'-f () - - - Jd_g3 ( .2.3 ,1,7W 3.17 -85? s. -z., 
- - -•--· - -· -·--·-- --··-· ·--·-·----· --- ·- -· ---

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2" screen volume= 0.163 gal/fl or616 ml per foot 
Sample Collection -

TimQ Sampl,t ID / CQntalner # of JlO&Slea Preperv~tivft 
/l-1.(__/1,.. ... ..1. J , .I Iii n.J ~ ~ 

I 

CQmm_ents 

/7«? /;u/eJ 
""·-u: ua .. · 

Analyse1 



Environmental E:hemical E:orporation 

Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: Ayer, MA 
-"::::-'.-:-----;::;-------

We If ID: ~w·-v 
Start Time: End Time:. _____ _ 

Well Construction: 

Date: llliJMJ ,-, 
Sampler: Q fl... 
PIO Reading: --

Field Testing Equipment 

Depth to water: Make Model Serial # 

Well Depth: 

Water Column: 

Tc>~I Y•*~me R•"'~~d (L) 

Volume 
lime Removed Flow Rate Depth to Water Temp pH SPC DO ORP lurbldlty 

' ' .. . - . 
()']s 3<.J -- - - /() 2,9 G.Z.~ 0 .--:.?D '-1· i..t -R& ~-, 

- . ··--- ---·-- --- ---- -- - --- - ·-

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2M screer. volume e 0.183 gal/ft or 816 ml per foot 
Sample Collection 

Time SJmP.18 ID Container #ftf~• Pr,servatlva 
~{ h~.A.L....! Ji,./ ~,.-u J 

I 

Commentt 

1]/lkJJ 
Signature 

I~ 
;- 0ate 

AnalYJtt1 



INSTRUMENT LALIBRA TION LOG 

Project/Site Name (,,~t }1ve,; S 

Calibrated By D1111, J WMfl-v 

Date 1/1/o<t 
wtnlment . 5 5() /11 !2f 

t oaXL 

Parameters Pre-calibration Readbm Pest-calibration Readirul 
Conductivity 

/. Lf I 3 (, t/ t 7 
pH(7) I- {JO 6- 1-;)_ 
pH(4) 3~°1~ t/.3/ 
pH(lO) fj, CfLf er\ t~ 

ORP JL/o -::23/,1 
Dissolved Oxygen i DO% q<(Lj 

Barometric Pressure 
7 60 

Page 1 of I 

Weather _st? /1~Jjf (/~ 
Serial N-bn ff( I J. 0 7 AA 

-:rt/cl() I@ 

Temperature °C Commentll 

13, rr-
/Cf_J] 

ilf, J 6 
/{ Lf j 

I'-/. J~ 
I Y, o 1/ 



INSTRUMENT CALIBRATION LOG 

Project/Site Name Uvelt r 
Calibrated & __j2cv 11 J lofl\(c. V 

Date J/ 4·/(} ( 
J 1 

Instrument & ~0 {'PJ 
{oo L 

Parameters Pre-calibration Readin2 Post-calibration Readin2 
Conductivity J, 413 }-'-/15 

pH(7) 7) 00 7-dO 
pH(4) '-( 00 3 _qq 

✓ 

pH (10) q~qf <y. qCr 
ORP dYO 2(/{) _ 0 

Dissolved Oxygen 
loo /ao 

Barometric Pressure 760 700 

Page 1 of 1 

Weather Sof ov~{(c,f~ t,·r, 
I > 

SerialNumber omps-AH 
a 057 AD 

T emperature ·c Comments 

r~fs 
I 6, J. L/-
/{7) 
, b, s\ 
/(5'~ 
It- Jo 



INSTRUMENT LALIBRA TION LOG 

Project/Site Name De UC-Ab 

Calibrated By 6-cc (' Cc IC~"' i.S 

Date Ij_:iLOc 
Instrument (, r c) ·"" i) S 

fooo .:(' 

Parameters Pre-calibration Readin2 Post-calibration Readin2 
Conductivity 

l · ,(( ~ / . 'i 11 
pH(7) ·1.oa 1· 0 Z. 
pH(4) C{. c)Q ~-CJO 

pH (10) 
(D -00 ~- C/9 

ORP 'll/o 7,~D. S> 
Dissolved Oxygen 

100 Cf 'i 
Barometric Pressure /60 -1~() 

Page 1 of 1 

Weather S:o 's D; )efC({)\ Rei;.,,., 

Serial Number O 3.SD C( ~ <;' 1 ~f 
0/h~t~7A::D 

Temperature °C Comments 

is .ii 
15. ~ ( 

Ito . D L 

I~. o l 

J<;.v,q 
l),<2"1 



INSTRUMENT CALIBRATION LOG 

Project/Site Name "D...Q. UG-t S: --------
Calibrated By 6<.?df f COktA05 

Date~ lo ;f ArJ O ~ 

Instrument eo s: o t-1'uS 
(pvDK:L 

Parameten Pre-calibration Readm Post-calibration Reading 
Conductivity / . YI 3 / I y ( \ 

pH(7) 
·1,0-0 ?.-oi;-

pH(4) 
(/.06 L/ / 7 

pH (10) 
/() 00 Ir).~~ -

ORP 21/0 cJJC/:1 
Dissolved Oxygen 

loo 1oi% 
Barometric Pressure 

7.s'X 

Page 1 of 1 

Weather ~o / ( ft' 1-I( C hJ ~v 
Serial Number O~D2~'zY: AG 

6 Lf;f/feOOD A E 

Temperature °C Comments 

;3 ~5 
f3 -7b 
13 _'-// 

I 3. S-7 
13.3~ 

13.c;s-

. 

! 
I 
I 



Project/Site Name _D eJ-eA ~ 

Calibrated By Gt'off Cu{; 0A(><; 

INSTRUMENT CALIBRATION LOG 

Date /0 S~,J DY 

Instrument G 50 ,v1b$ 
<o<2QK\ 

Weatherf/o.$ .pur-+ l,Y C (a:.~.Y 

Serial Number O 3;,,1 (:/1 ~ £A H 
o 1roC:>sJAn 

Parameters Pre-calibration Reading Post-calibration Readin2 Temperature °C Comments 
Conductivity 

I· </I~ /. ~\I /3. <; J 
pH(?) 

7,cJd 7 oq ( 3,. ?i) 

pH(4) C/.oo 3-~Y I 3. Z/ 
pH (10) /o .oo 9· 9<-t ( 3. (/t 

ORP 
·2'-/0 ~3F rk 13. 3a 

Dissolved Oxygen tco / 00 - Z /'3.07 
Barometric Pressure 

7<eo 1fou 

Page 1 of 1 

I 
I 
! 



INSTRUMENT CALIBRATION LOG 

Project/Site Name for~ :Dev~rl S CalibratedBy D~v~J c~,._✓ 

Instrument/Serial Number Pre-cal Pre-cal Post-cal Post-cal Date 
l, O(NTU) 10 (NTU) 1, 0 (NTU) 10 (NTU) 

Lamotte Turbidimeter sWS'- ) 
-))CJ i 1 0~ JO (5,'J's' tt B 1/ f!t1f 

Lamotte Turbidimeter J i /), ,,,, S / () j 1 \ 06 (U / 

cJ,95 /c)."3 1/r!;I 
Lamotte Turbidimeter 5 <{g 5 _, } j O -{ /.00 /0 rJ , 9 ~ Io I I j 1 / O<f 
Lamotte Turbidimeter ) ~ /) _ 5 { 0 s-- (J, 9 s- 10 I. c)o I o .,JI '6 I 1/q/a<f 
Lamotte Turbidimeter Z q / (. _ S / D S' I , 

/. DC /0 / ~7 l /. O t / 10/0? 
Lamotte Turbidimeter 

)i"( 5' ;2 '3, Cl~ /-oo ID I i I I II . I l/ f D/0¥ 
Lamotte Turbidimeter ' 

Lamotte Turbidimeter 

Lamotte Turbidimeter 

Lamotte Turbidimeter 

Lamotte Turbidimeter 

Lamotte Turbidimeter 



INSTRUMENT CALIBRATION LOG 

Project/Site Name V uV Lv\ :, 

Calibrated By D ()v'1 L ar.,,JJ l'-\ 
Date ,0J_ 0?, 

Instrument '{5 ( ~~u V'fDS 
G:.a2_ok'L 
~ 

Parameten Pre-ealibradon Readhur Pest-calibration Readin1. 
Conductivity 

I Lf/3 /1YJS-
pH(7) 

7.00 7\ l I 
pH(4) i. 91 L/ ol(-

pH (10) 9,97 Cf\ 1t 
ORP 2 <.-f 0.-3 ,J31,3 

Dissolved Oxygen I tJ 1, I 7o / OJ, 2 o/ 
Barometric Pressure 

7&0,0 

\ 

Page 1 of 1 

Weather ( ~o I~ 

Serial Number O 3-:f U ~ ~ j V\ \:\ 
o<ito1os-7A.Q 

Temperature °C Comments 

1~05 

; s\Jt; 
ls,J J 

/~, { 1 
JL/,{~ 
l lf, l 0 



rJPI~{, 

(Ill {(fl!< 

r,/f ( ,t,lt 

µo )1~/l 
,-JP /tJl- f 

r,J v(u~ 
tb (11l,/c.. 

,;o Jod, 

v . 18i~ 

tll'-

Shepley HIii Water Levels 
Date: 4116/2008 

Project Site: Shepley HIii Landfill Wt1ter Level Meter: Solinst #35560 

Field Crew: Dave Reault Weather: Clear, 50s 
Bill Bearce Baro eress@ 

0745 = 30.27" 

Time DTW Well Time DTW 
07J) I 

SHM-N-5C 

SHL-SS 

SHL-8D 
-
SHL-13 

SHP-95- PSP-01 

SHL-24 SHP-05-47A 

SHM-93- SHP-05-47B 

SHM-93-228 - ./ -,-· 
0. 
5. 
'!i 

S'"" '} 
SHL-19 

SHL-4 -1( SHM-05-41B 

SHL•11 8HM.OB-41C 

SHP-01-38B 3 
N3-P1 ~ 
N3-P2 7 
N2-P1 SHP-99-31A 8' 
N2-P2 SHP-99-318 

SHP-36X SHP-99-31C 

SHP-37X SHP-05-48A 

N1-P1 SHP-05-48B 

N1-P2 

SHP-99-34A 

SHP-99-348 lul'-. 12., 1.i 
$HP-05-49A 102'6 . .3 

SHP-05-498 J·i,1, 1-
N5-P1 SHP-05-46A Jb'.r / .<;7 

N6-P2 SHP-05-45B D&S'"I /":;.-. /0 

SHP-99-2~X ~ SHP-05--46A o · -- /?. 51.) 
SHL_, SHP-05-46B ~ /3. (}n 
Yel ow • Peristaltic 

¥ - /v() pc,,J lo~ Ii. Red !:: Grundfos 
Bold = Spring only 
Bold outline = Quarterly Snapshot 

( L. "I l '- \,,, ~ 
\ ~J•~ 



Environmental Chemical Corporat ion 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: _A.._ye __ r, __ M_A ______ __ _ 

· Well ID: Sf/ f't- t;S-- 'I IC-

Start Time: I l 'f S'""" End Time: lJ. '30 
Well Construction: 

Depth to water: 9:..!J..o 
Wall Depth: 

Water Column: 

Date: lf ( 2.( 

Sampler: 'v 
PIO Reading: ..,, 

Field Tasting Equipment 

Make Model Serial # 

~ ~oxL--
:::! s. \ c,0 M\:>5 

Total Volume Removed (L) 2L,L ~~ (M\ec\/) 070'32,-, 

I 

Volume 
Time Removed Flow Rate Depth to Water Tamp pH SPC DO ORP color 

(lltlt_rs) (ml/min) (ft) (celsius) (STD) mSlcm (mgfL) (m__") 

1515"" /5 S-Ot) 9,~~ 1-0°! ,~,Sfo t?.98) o. 2.. 'f - Y,!) l,,Ob 
ISLO '7-S-~ 9-67 lo,'3'1 /.002.. o./8 ~107 C.,27 
I.J zc.;' ""2-0 sOO o/,S-6 9-C,o L.9 ( p,7g-3 I(),{ '8 -lo<t ~.OU 
/33-0 z.z. < ?-5""'6 0,CJ} t..,90 O,Cfih l),fb -J/0 5:'07 

I 

Acceptance Criteria: < 0.3 ft 3% :t0.1 3% 10% :t10mv 10% 

2" screen volume= 0.163 gaVft or 616 ml per foot 

Time Sample ID Container 
t 'l'lSJ ~HM () t:- 4 I e, -V '1 7,.l o '6 

Comm,t.tnts 

/~ 
Signature 

Sample Collectio . 
# ofBaliles Preservative 
~ 

47;;l;;. 
~ 

Analyses 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens Date: tl l 2do1) 
Location: _A..,_ye __ r,'-M_A _ _ ______ _ 

Well ID: 5/( f'f-()S--i/ I 11 
Sampler: \) {'i \...J B 
PID Reading: _Ji[_ 

Start Time: / 2 / D End Time: i ~ 0 s--
Well Construction: Field Testing Equipment 

Depth to water: 

Well Depth: 

Water Column: 

c/4&°' 
Make Model Serial# 

~\ ~a?X'-
'{5: \.. <os-u Nvs 

Total Volume Removed (L) 2<... s-- &eepvtj' ~kC.A II I 41 
Volume 

Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP color 
(liter11) . (mUmlnl .. __ (!tL_ (celaius) (SID) mSICl!I. Jmg/L}_~ __ (!!l_y) 

I 2.s-0 ZO ~00 9-3~ q .37 l,.4L- (.). \ l./) 08() 7..3 2-S-~ 
,zs-s- 'f,">i 9, lf'-1 ,.3~ D. \ \ i 0 .<c~ ~-z_ \.L:.'1 
13ZX) 2.S- s-oo 1,?0 <;.,(.;. L~S" l).l \<t; O,S.~ ~L- \- 33 
\sDS- 27-~ SOo <J-ss-- 'f, 7b r.,.,,33 A,lll,, o .55 ~s- , .o 2-

Acceptance Crffaria: < 0.3 ft 3% :t 0.1 3% 10% :t10mv 10% 

2" screen volume= 0.163 gaVft or 616 ml per foot 

Sample Collection 

Time Sample ID Container ## of Botlles Preservative Anatvses 
t 50![" SHN-<lC..- 41 t\-~C>-\"l\ ~ > 

Comments 

1tf.@ -- -_nature 
t/@06 

Date 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: _A..._ye_r,:...M_A..;..._ _______ _ 

Well ID: 5 /i(¼-C/C- 7. l B 

Start Time: c)8'L\ S End Time: 0 I ; :;--
Well Construction: 

Depth to water: 

Wall Depth: 

s-. ii· 
~~~ 

Water Column: 

Date: lf / 2t t <.Yi 
Sampler: 'v (2_ 

PID Reading: ~ 

Field Testing Equipment 

Make Model Serial # 

~SI ~ao x L-
~ \ h~u {V\t::>S 

Total Volume Removed (L) 7-5 {~ ~t'vf" 4 ½ lt ~ ~ u } 0 3 2--

Volume 
Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP ... 

(liters) (mUmln) . {!t) (celai1.U1t (STDl . "!_t;/~ __ _jmg/LL (mVl l'-' <"\o 

o~~-s- s- ~oc s.c; z.. ~-t-;- ~-t,~ o,"i'fZ.. a. \'3 -ii.\ ~ -l(~ 

o9o:;-- /0 S-oo 5 , c,s- l..i:7 I L b to 0-1°7~ cJ .o~ -%7 - ,.~ L P'\fl-
0',I'> 'c;- s-oo S". 't'-/ l, <i3-; (., \, ;- 0.8" i t>.u', -90 z.ao 
092S- z..o ~00 ~,9~ i .c;~ , .(..L\ {).. ~(, z_ 0.0 '=, -&'=, /. 72-
rJ'i.J a :;: 1 s- L ·94R {, ~'-\ 0 -~" 0 ,:.> { ... 7'f (So 

~.) 2.s S-oo ~. 7 '-f 7 . cJ I (., (;'( o.~S-'J tl HI- -9~ /.1i 

Acceptance Crit&ria: < 0.3 ft 3% :t 0.1 3% 10% ±10mv 10% 

2" screen volume= 0.163 gaVft or 616 ml per foot 

Samr>kt. Collection . 

I Time Sample ID Container •otBottleS Preservative Analyses 
IO?s') SH rr-q~ - Zl E-o'tZ.(05': 
! 

Cgmment& 

,y/~ r . Signature 
--1/zJk& 
r-oate 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: _A..._ye_r.,.,, M...,,.A-r----------
Wall ID: S AL - '2. ""Z-

Start Time: 0 9 DO End Time: l 00 ') 

Date: 4/i.1 lc, ~ 
Sample~ 

PIO Reading: -.fl-

Well Construction: Field Testing Equipment 

Depth to water: ~-0~ Make Model Serial # 

Well Depth: 

Water Column: 

Total Volume Removed (L) 

Volume 

'"2.. ~ ::::=<JV' . '::> 

~ bOQXL--
st <o;D MvS 

G-e.{) f ~ ..,._I ~" ~ c>" I II L/ I 

Time Removed Flow Rate Depth t.o Water Temp pH SPC DO ORP -eefcwl' 
(lltera) (mUmln) (ft) (celsius) (STD) mSlcm (mg/L) (mV) "Tv < \o 

D'fc.15' z.z.~ s-oo C., ,71-.. 7,7"2- l .? I c),1<.)\ {J, 7.,0 -'2:Z- V) 07 
C:,7 So 1--;-- S-c.J0 ~- -,s- 7, 7--, l, ,70 lr17(, 7 o. t 7.,. -\ \ 0 .o l-
oc;s-~ ~ - 7b --1,~3 LtO n.1<.:.7 0 ,1. 7- - { 
/ODD sc s-oo Co,,~ [,~~ [(., .7 0 /) ,7){1 o:i, - L\ 0 J-\. \ 
laOS- iz.-~ s-oo L, 7(o {,~~ l.49 lrJ,'it 7 0.1-, "'Z,. O.b3 

.... 

Acceptance Criteria: < 0.3 ft 3% :t 0.1 3% 10% :t10mv 10% 

2" screen volume== 0.163 gal/ft or 616 ml per foot 

- - - --- -- - ---- - -- --
I Time Sample ID Container #of Bottles Preservative 
k)O'--: ..>Ht-2l.-V'fLIO x' ·~ 

ComJ!!!n• 

0:/g 
- · Signature 

lf/ztbf 
Sate 

Analyses 



Environmenta~ Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: _A-'-ye;;..;.r~, M~A~-=----:::------
Well ID: 2£-1/11-C/(.·- l, 1.--L 

Start Time: 09 ~S End Time: -\lo':) 
-----

Date: yEJoi 
Sampler: )) Yl 
PIO Reading: ~ 

Well Construction: fleld Testing Equipment 

Depth to water: 

Well Depth: 

Water Column: 

l, .~ '\ Make ~s \ 
'f<; { 

Model Serial # 
&JvXL-
b0 ttD3 

Total Volume Removed (L) \)S' G.: ( ~"'-i (' D.> (?eJ.,('C z/ 

Volume 
Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP color 

(liters) . ____ (mUmin.) ----~<!tl _ (celsius} (STD) rnS/cm _(m_9fl..L (mV) 
/<Jl. ,;- {Pf/1 Joo 2 z., 3g ?-I~ 7,3(:i k',.1.\(.5°" \.7', -\\1-. 1.-C.. '-·\ 
/<J30 2.- 2-, 'i I_ 'J, s2- 7,~7 ~,44.; 0.57 ... , 1. to 
i03'.> Z.3 "300 2 3, 31 ~-'~ 7-<t°I 0.43~ 0,40 '--\'2. 1 2.i-z, 
K)'ld 1.,~.,<::::, ~.D\ ?,SI t), 43C) (),35' c..\2~ 
1045•' 2~ ZS-() 21..J, t ~ k I I 7.5"2... 0,4~1 0.33 '-13-Z.. J.<gi,, 

~o '2- 7. S- 1-S-Q z.Y..67 ~,{~ 7,~2.. o,4~2. 0,1.,._;- -\l\O 
/c>~T 2-8-S- WO 2'-f .°tl ;i\, -z..i 7,53 i}.~1.\3 O,]I -1-\0 /. 7(o 

/tQ-0 i., -S"' l.,o ·o -i..s: lb <x,2, I 7,S-3 c),4~~ 0,3'1 '--14. \ 
I(()~ &).~ z.co ZS-:3~ ~.lllf 1.5.~ o.443 '0,$5 -\l\'Z.. l/l3 

I 

I 
Acceptance Criteria: < 0.3 ft 3% :t 0.1 3% 10% ±10mv 10% 

2" screen volume= 0.163 gaVft or 616 ml per foot 

Time Sample ID Container #of Bottles Preservative 
1 I fc:.:),S- ~l-h''1-'l<o- Z'Z-C.- 041..1 Ofl 

Cgmmeots 
L~ve / J(u/~j 'i vie k.-(., a. I .S~c{{ '1J b N\c.-.k.... .S-<- ✓~Jc,....} 
c.. c"' \;J -f.,,i,< .. u( fa o °>'\ f'-'.M (J Cv Y1 1-o 114" 

T)//~ 
/ Signature 

lfi!:_1/<JJ 
Date 

Analyses 



Environmental Chemical Corporat ion 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: AY=.", MA 
Well ID: -2),...:..(.,...-/......,_l---'/------

Start Time: / t) / ~ End Time: \ l "3 0 
Well Construction: 

Depth to water: 3,2.9 
Wall Depth: 

Water Column: 

Total Volume Removed (L) 

~-z.S-
Volume 

oate: lf /v /u & 
Sampler: \) "- 7 

PID Readl.ng: p: , 

Field Testing Equipment 

Maka MOdal Serial # 

151 flt/XL-
YS l . t>;u ?t1 v5 

G-e.o~ -~-kcJ.,I'\ 070 3 -i-

Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP color 
(liters) (ml/min) (ft) (celslus) _ l8_l"t)) mSICf!I _ (mgtq jl'nY} 

//Z.O 32-5°"" 500 ~-9X 7 . /""b 
, , 2.~ 3-S- Suo $;.7~ 7,2'-/ 

J/30 37. '> ~ i.9~ 7,2'8 

Acceptance Criteria: < 0.3 ft 3% 

2" screen volume = 0.163 gaVft or 616 ml per foot 

! Time Sample ID Container 
I f( ~ L\ 1-l L -~- o'-f zt o 'A 
' 

Com-1mtn!! 

79 }\ 1 

Ji,/1/o - -- - -
--- ~// .... 

----~J){ 
J"gnature ' 

. 

L.53 () (S"°l 0,3--Z... -\'2-
~SC tu59 o,-zq -\3 (. 5"2-
l,.~~ 0, lSCf 0,2-7 -l'2.. ; . 2.~ 

:t 0.1 3% 10% :t10mv 10% 

#ofBoUI• Preservative 
..:> 

'1/21 loJt 
~ 

Analvses 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens Date: Y /-i-1 / 0 g 
Sampler: D @{ W B 
PIO Reading: e( 

I 

Location: _A...__ye __ r, __ M_A ________ _ 

Well ID: 5 f{r,,r-o5""- l( 1 l3 
Start Time: /I~,;- End Time: l 1--L\ 0 
Well Construction: 

Depth to water: 

Wall Depth: 

q, 1°5 
Field Testing Equipment 

Make Model Serial # 

'j_s\ <ooDX L 
Water Column: \./ ~ l bW MDS 
Total Volume Removed (L) 1--1-,? &~vW'f 6--<ot(."".~ .'27u 3z..... 

Volume 
Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP cutur" 

(liters) (mlllllln) (ft) (celslus) (STD) mS/cm (mgll) (!RY> e-JT.v 
IL.. to S-oO q.,~ ~i. 3.S- (.. 3~ ~1.-f/3 as~ --)( )),t;). 

Ill':>- /0 500 <3. /-S- ~\40 [ ~7 o.'11r.a l),l.l'L -~q 43. '1 
\t.'2..0 '7. l'f 9,35 L.s7 /),7/2 r), 5'"""1 ~~ "2.<t.~ 
\Z..'l..S"° .. ,~ S"O o 1. I Lf 1. 35'"" Co·s7 0.?} I 0.35' -?lo /2. 7 
t'Z..30 'j,/t;° C/.~7 l ,37 ~,7g'} D, ?,<g -77 7, 7'1 

_5'5"' z. D 5oV 7, IL/ 7. 79, <...,37 0- 7<;, 7 o.37 -7b ~.03 
fl.~6 2.2.~ ,;-oo 9, / '-1 9,7. 7 c,,~b lr1.1i-, rJ,3~ .... -u.o >.1>7 

Acceptance Criteria: < 0.3 ft 3% :t0.1 3% 10% :t10mv 10% 

2" screen volume = 0.163 gal/ft or 616 ml per foot 

Sample Collection 

Time Samole ID Container #of Bottles Preservative Anatvses 
/L'f<l 0H('tr,0'5"- 41 (S- O'{t..lOj 7-

C.o.mments 

,¥,~ ~ ..... 4 7iJ..o'j 
Date 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: Ayer, MA __._--:::::------:::;-------
We 111 D: ,5H L --z_ :s 
Start Tlme:C)9LJ ( End Time: l O ·7, Q 
Well Construction: 

Depth to water: Z.<:;. 7-LJ 
Well Depth: ~s.3b 
Water Column: 

Total Volume Removed (L) z2-.~ 
Volume 

Date: 4 /,~JI) 'y 

Sample~ 

PIO Reading: -f1/1 

Field Testing Equip,nent 

Make Model Serial # 
VS I 6cX>Xl- 0-M 
'l S I W~-7',{755 
Csfl., ;Jo~ ~\ ~ 

Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP 
(titers} _ (mlhnln) (ft) ___ 1_C4!1~i"t!) (STD) _ mS/cm (mgll) (mV) ~'° 

Q<j~-s- s-- 500 zs-.~s. /rJ,S9 
,·o oO Id, 70 
/(JDS- 10 -S~ b x:~7 10. 7~ 
/() \ D "> 00 3-'6 <Z /(), 6 i ,/,r IS:- -g-o D L<;, ~7 10.r::,< 
/OZO Z~<i7 /(). 7 I 

: tu z ~ 
l 

Acceptance Criteria: < 0.3 ft 3% 

2" screen volume= 0.163 gaVft or 616 ml per foot 

·-

Time Sample ID Container 
lol?J ,')t-f l ~ 23- cY-lt&m 

Cornmentts 

DJ:~ ~iilrui'ture Si I 

l../.!.>O azI3 lz.:0 --~<./() 
~-2C-. V)_ z. l I 12-~I 7.,xO /. <{Co 

t/- I 3 •).7ln ll.40 l{c)/o 

4./7 IJ,ll D lz..-4'3 L/Z1 /.o~ 
s.9t 0, z.(I /l,L() '-{CI) I),, l( s-
3.~/ OZ07 \Z3i 493 

:1:0.1 3% 10% :t10mv 10% 

. 
##ofBollles Preservative 
3 

lft;;:t oY 
~ 

Analyses 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: _A..._ye_r.:..., M_A _________ _ 

Date: ~/ 1£i \o ~ 
Sampler: 17 fl.. ■ECC■ 

Well ID: 

/ 
StartTime:cJ ¼''&S End Time: 09 ID 
Well Construction: 5 H L - i/ 
Depth to water: _lf--"=-'lf--'. 0=----.-1 ____ _ 

Well Depth: _S___._J_· 7.:....::..0 ____ _ 

Water Column: 

Total Volume Removed (L) 7-L~ 

Volume 

PIO Reading: ~ 

Make 

'(S\ 
~ 
~of> 

Field Testing Equipment 

Model Serial # 

wu xl_,- ~-n 
c<o ~~s ~(.'~ ~0 

Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP ~ I{ j 
(liters) (ml/min) (ft) . (celsius) (STD) mS/cm ('!lg/L) (mV) 'i7., f "71' 1 7 

Of?S- s-- S-uD '-f<f.w //.9X (,,_f,~ 0, zzz, I) 33 -z. .. ZI cJ.q7 
D3 1./..J /l .cJ~ t., . Cc., a.2zs /(/-SJ ll'-{ 
oJ 'f') iO s-o 0 :...{'-(. 2- I IZ , 1. Cf (., .'-/I~ tJ.2l3. /() . l✓ 'L -z✓ iro !?. l{?, 
uf)-V l(<(. l D 12 57 C, . l..lJ. tJ,2Z~ //), 10 z.32..-
u8S--::1 IS- 500 44,,z_ 1 Ii. 'fG Lt, 0.22.Y Id. fJO Z.3£-( 0,47 
OjoD l/'f. z...o 12, ?7 ~ - {<) (}. 2 ZS- C/ .S7 Z.3S-
O'f D'S' Z.o )() () yy, 2-0 il , l{ 2-- {':99 ., 2 ./' 0 • l · ) '1'70 -;....59 ,!:fJ;' 

o?t6 Zc.-~ Suu '-/'{Zf l l-'{~ s.ur r?.ZZS <1.6 7 ZV( O.!:>-/ 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 10% 

2" screen volume= 0.163 gal/ft or 616 ml per foot 

Same.le Collection 

Time Sample ID Container #of Bottles Preservative Analyses 
01, u Sl-fL -2.J- l}'f/x'()<;( 3 

D vP-o lf /<::;so <;< ~ 

Comme.n~ Cj //4c /-e:.X G·~ IJ 
I I 

!:1.£. '[S W< (I 

o{ ""f ( I cc t S, c,,. V'-f l G <, \IV\ 

,2~ 
Signature 

'fltW,J. 
1cate 



Environmental ehemical Corporation 

Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: _A..._ye_r..:.., M.....,...A---=-....,....------

Well ID: S f-/. L - Ll 

Date: 4~ 
Sample~ ■ECC■ 

Start Time: L 5 ~c;' End Time: 

PIO Reading: /!2--
-----

Well Construction: Field ~sting Equipment 

Depth to water: 

Well Depth: 

-, - c; I ;_<:::, ·..1. Make 

'-IS I 
Model 

woXL 
Serial# 

Water Column: "IS\ 6w MbS. 
Total Volume Removed {L) G: •f\_,"' ~ .c s Q ~' K\ C1-N 1---

Volume 
Time Removed Flow Rate Depth to Water :remp pH SPC DO ORP Turbidity 

(liters) (ml/minl . . (ft) .. _(c:elsius) (STD} mS/cm (mg/L) (mV) 

/ 40S- 4, ~ 4/ro 2l:..o~ ta.s3 S"-97 0.D3i 25,<f=t ('8 7-

rq(cs- L'-o .0 ::, '/0 , 7 1....f. l). S.S p .O>'t ( ').~ G.-l ~ 

/LJI ~ 1 l/sO 2Co.o 4 /c1 -SD S"-3<t c),033, I {lfb zz.g 
/'-/2- 0 z.C..o ~ Jc). 7<../ S-30 c) c)3 Z l~O'Z- 23°1 
142.~ /s.~ lfsO -z.c..o ~ 10 .ss--- sz.c h.D34 /4.57 2'-IY 
/4 3 O /(o q~ 2e,.0 Y Jc) '~ 4 'S.l~ 0.032 14,36 Z'{i 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2" screen volume= 0.163 gal/ft or 616 ml per foot 

Sample Collection . 
Time Sampl~ 10 Container #of Botti&& Preservative 

.II /,\"Vl J,( 
I' vv -

Comments ,A , J • ~ 1 _ \ n · 
-~· /" \Jl'.) SCvvVf ~ - -·* :Of s P'\_c...(S- Vu.,' {~o.O'.\t~S 

~ Signature 

0 . ( Y1 

4~ 
' Da1 

/. 5""0 

/, 3Z-

l-~7 
/. lf 2...-

AnalyJe~ 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens oate: "In I() i 
Sample~ 
PID Rea-dl-ng-:--'---~-zA,-.--

Location: _A..._ye;...:r''--MA..;....... __ ,--____ _ 

Well ID: SH L - ~ 
01~6 

Start Time~ End Time: LIO 0 
Well Construction: Field Testing Equipment 

Depth to water: 
Well Depth: 

Water Column: 

z.. ~ 11 
a,s' 

Make Model Serial # 

YSI t,00,1_;-~-r-1 otlolol{J 
'tSI (o$D fv1Q5 QL{bO(p l{l{ AM 

Total Volume Removed (L) ~s- G~opvvv-v _Gtokc \f'l 0tD31-

Volume 
Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP color 

(HtanJ) (ml/min) - · (ft) . _ (celslus) (STD) mS/cm (mgll) . (mV) 

ID Z D IS- ,;-oo "3. l- 7- 5:-i<o s. 7 8 ~-lC3 1.14 '-( 0 0. ;z,, 
la 3 n z_. () 3. Z...3 L(.q 7., l/. fo:S o. 2 .s'3 0./~ 3S-
t~3~ s. 73 l(,qc.f lf✓ 'I I io, 2~/ (J./3 38' n.L\\ 
iii-ID l.~ S'OO 3.i3 L(. '1 :3, '-(, 3 z._ QZ50 0, ll- 40 
J()L/~ 3. 2--3 &'.o I 'i IZ ltl5°{) o. { l 44 d ,?,9 

,s--o 30 S-ot> '3 . 2..-3, s.os- 3.97 0,257) o.lf f) I 
IU'.>S- .s vD 3. 2. '2- t;,01 ~-Y3 0,2<1 D. (I t:, 3 
//Oc, 35"' 601) 3. 2- 3 ~oi '3-LC. 0 , 25'/ D. I J 73 0-l.i• 

Acceptance Criteria: < 0.3 ft 3% :1:0.1 3% 10% :l:10mv 10% 

2" screen volume = 0.163 gaVft or 616 ml per foot 

Time SamolelD Container t#ofBollles Preservative AnalYaes 
II()/) 5 l-t'L- ,-c:14 1. '7 D ~ .. '2_, 

Comments 

51~ '-1/l 7/0~ 
Date 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: Ayer, MA ---------,-------
We II ID: 'S /·/ ~ ..,,9 b - ~ S-C-

Date: ~ Ii,\ 0 't) 
Sampler.;...~_D ___ _ 

PID Reading: N{ A 
Start Time: LQ.3 D End Time: I Z... 0 0 
Well Conatruction: Field Tasting Equipment 

Depth to water: 
Well Depth: 77. Z. S-

'-(. l/ '° Make Model 

'--I&\ fupQ)( L-ti-M 
Serial# 

o\Ko~t.tJ 
Water Column: 

Total Volume Removed (L) 4<f3' 
·'-{ .) \ ~ SV N v S 
~~ev~ G::?12 ~\.sk\/\ 

i)?.,~Ok~~ A_~ 
l .. U\!-\ 

Volume 
Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP color 

(liters) (m_l/_lllll'IL (ft) _ (celeius) (STD) mS/cm (mgll) _ (!"\l) 
1/J() '1.., Lf~O Lf.5""' ?- 74 ~~Ga o ,iq 2. o.C19 i- s-o 

/(:? s- 4.> I c;.so {/~3 r"J,'?.7~ I) . 31,, _L\'l C).l-{lo 

j/ '(O 3/ .~ . '-( S-0 '-/.~7- q, 45 S-.~3 o.~<> 9 o.zo -Lto 
//LI< '-I. sz. q,42- b- l-f (1. gtq . () . l<o .... 7..~ o.5"7 
/ ( :,6 s<.c 't~D Lj. S-Z- 1. 4i s-. ',,,., /I ½(o '2, o, \'l.... -12, 
I (~5- Lf. ~ I 9.tr l s'-21 /J, i,i fJ II - 23 Q, 1..( 3, 

/'20~ L(().$"" Lf~D <f. ~ 7- 9~ .(: ll.f O ,'Y,.r) i(J. \'Z,. -21 o, t./ I 

I 
-

Acceptance Criteria: < 0.3 ft 3% :1:0.1 3% 10% :t10mv 10% 

2" screen volume= 0.163 gaVft or 616 ml per foot 
Samp_le Collection -

Time Sample ID Container t#ofBotlles Preservative Anatvses 
120 0 <;Hf'1-1~-S'G - (X/170 '1 

Commenm 

t~ -ranaturv 
4lilf1 

Date 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: ~A;;Lye.;;.;r.?.., ;.;.;M;..;A ________ _ 

Well ID: SH /1,1 ~q <..- 513 

Start Time: /Z.OS- End Time: /.2 £0 
Well Construction: 

Date: "{ /,7 /o ~ 
Sampler: '!?I? { l../ 6 
PID Reading: l!J1 

field Testing Equipment 

Model Serial # Depth to water: 

Well Depth: 

1.1-z-
12' 

Ma~ 
loOXL- B .... M o~~toYJ 

Water Column: "(SI 

'Q.l)~ 

<o <;a ""v ~ o 1.~o (d··\ '-l At-\, 
Total Volume Removed (L) /'j_ G-¼ kC, 'v"'I u 1 ;) 1--i-

Volume 
Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP color 

(liters) (ml/min) (ft) (ce_ltl_it1s) _J~!DL . mSlcm _ (mg/L) ~- __ (mV) 

)21~ L/ 't<>O -=-s.31 1-73 S.D't 0 . 7'!Cf c?.'{I -I 
/L.Z.0 ,5;l/O 4, 7" 5 .i, r) '1'1i 0 I 

7J \ -to 
I,_ -Z') x L/Ob 5'. 31 9,77 $:.45" 0-7-15 0-&~ .,,. f O 1-~3 
I L30 FD l/JD '5': 38 <:t-74 S',S-3, a7°1S () . 2-~ - It-
•zJs" /2- L/oo _,;-., 3 9 '1. l.~ S"-~J ().1?4 0 , 2-1. -\O Lt~ 
, zt./S- /b 4 DO S.3°f q.7<; s.~:s rJ7't3 f?. '2...\ -\ 2 Oib°Z.J 
\ '"l.S-D ii ltDO ~- 3?> q.7~ ~.s2 rl 7"12- (l '2.() -II a. 71 -

Acceptance Criteria: < 0.3 ft 3% ±0.1 3% 10% ±10mv 10% 

2" screen volume= 0.163 gal/ft or 616 ml per foot 

Time Sample ID Container 
·v· l.'.'.1-0 .) (-( /ltt-9L-~~ -()4 l ?<J 'i 

Comments 

( ~ ~ 

Same.le Collection 

#of Bottles Preservative 
..$ 

'1/,7/9tt. 
~ 

Analyses 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: _A..._ye_r-'-, _M_A ________ _ 

Well ID: 51--IJ!ta?--t C4 e -Start Time: i l ;_ { End Time: i 4 iJ :> 
Well Construction: 

Depth to water: J.5"6 
Well Depth: 

I 

4 4-52 
Water Column: 

Total Volume Removed (L) 7-0 

Volume 
Time Removed Flow Rate Depth to Water Temp 

. . .. 
I J.-3 .5 < 500 L/. &·:J. ?.-6 '-{ 
i ,f "f () i/.Ol/ ',(,6 
f~lf) /0 5"0C> L(.,O '-I ~~~ 
/1~() '-/. os-' 9 .15S" 
I ~S-r- ;~ ~OD 1../. oY 9. 71/ 
JL/06 17- s- t::;0-0 4.. 0 '-} 9.~, 
l4o~ Zo ::,Qt) l.(,O ~ q.77 

I 
I 

I 
Acceptance Criteria: < 0.3 ft 3% 

2" screen volume= 0.163 gaVft or 616 ml per foot 

Date: fl-fjj_ 0 'i3 
Sampler: C t c.ufZ_. '3 
PIO Reading: Afr. 

Field Testing Equipment 

Make 

6L(2 f "'"4P 

ft 
pH SPC 

. 
S:~o ,-,,?/J 
5.3<./ II?. 2/ ~ 
<[_ I 5 0,21'-t 
~- \0 0, 1.l"Z... 

S". O'j 0. 11'2--
S:o3 rJ< lt I 
~oz l).,Zll 

:1:0.1 3% 

Model Serial # 

6fo aa..J tJ70 ,32 
G oc2 xt..-e -r/1 o µc pt-9 3 
'4 _s=o wJ :/2S OJ J>O lH:/ t:J J-J 

DO ORP 60.IGf.-

. - . . 
'l,8S" /Jo 7.77 
"5.0L /l:,7 0,.57 
5: ls-' '<(i t,". 71 
$".L4 -Z..03 ,{. ,,<; ~,, Z,/'{ 'J. 2Y 
)- 3<.c, zzi '-/.ob 
). ;c, l1fJ 

10% :t:10mv 10% 

--- ----·- - - ---------

Time SamDlelD 
/L/cJ !; ..) 11 f',t-(.).S=-- 4 z._ff 

C_omme11bl 

I~ 
. Signature 

Container #of Bottles Preservative 

4--r;;r;;, 
~ 

Anatvses 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: _A.._ye_r ..... , M_A ___________ _ 

Well ID: 5'jf.ft.:.Q~ 'f -z_ '3 
Start Time: i 3 ;_ f End Time: l Lt 1...) 
Well Construction: 

Depth to water: 3-~'5" 
Well Depth: 73,<aD 
Water Column: 

Total Volume Removed (L) :& 

Volume 
Time Removed Flow Rate Depth to Water Temp 

. - . . . . 
/'110 17. S- 5uD 3.9'1 /0./0 

)'JI~ 7..5" 1.e,S'" JJ.J f'i 
/l/")<J 21.. s- ~0-0 '3.19 /J . i)7 
/L/1 !,- ~ o -3>0 o 1 ,9~ ,t;). 0 f.p 

II.( JQ 

I 
j 

I 

! 

! 
Acceptance Criteria: < 0.3 ft 3% 

2" screen volume= 0.163 gaVft or 616 ml per foot 

Date: !:fJn./Q.fj_ 
Sample~ 

PID Reading: _L:L.Ea 

Field Testing Equipment 
Make Model Serial # 

/Oto f'fof? 
'µi 

G,oncH: LU Yl 
G 6£) x.l.- B:-11 124 i O t4 l 

I 

pi ti s---o M o s a ~ a o k 4'-f 4 If 

pH SPC DO ORP -ee1or 
. . . - . . . . ' -

~49 I. I I Lf o.zy -SI /,o'/ 
s.;-s (,,, l/ o. 7..1 -5"3 o.'64 
~.72- (. If 3 0.2- l -S-0 r1,q'i 
S. 11 /,//2. /.), '20 -s-, /,OZ-

±0.1 3% 10% :t10mv 10% 

Sample Collectio 

! Time Sample ID Container fl.of Bottles Preservative Analyses 
I i'-tl..S- , ~ Hr1-os ~c1zn-ol/l 7D ~ J 

. 

Commenm 

1¼/kli 
·gnatunr 

-;;fil:z 
ua"--14 



,,. 

Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens Date: 4} /'7 / 0 5 
1 J 

Location: _A..._y_er..:.., _M_A _________ _ 

Well ID: 5 /-( L - i D 
Sampler: Qal.-
PID Reading: fl/ri 

Start Time: 0 7 O j End Time: __LO I 0 
Well Construction: _________ Field Testing Equipment 

Depth to water: Make Model 

Well Depth: 
G.5,/ 
~I..\:;' ysl C,ouXl- g---t'-1 

'-~ I <t;So /l1 DS Water Column: 

Total Volume Removed (L) 1...Co rs~~-___tr_~ fee l-'I 

Volume 
Time Removed Aow Rate Depth to Water Temp pH SPC DO 

(liters) (mUmin) (fl) __ __J~lsl~LJSTD) mS/cm (111g/L) 

#ii'-(.:; J LJ 4o0 t-,_ '8°! 9-lftf ~qy VJ. ?IZ. /.~lo 
~,)(,,I / 8 L.9' <b 9, 7-z_. :,-. '6 2 0. 312- /.S3 
~is-s- z.o '-(() D I~ _c;, c; 9. ~o ~b~ /J,?/4 /.:rs-
/000 7,. 7- 1{ 1JU (o.90 '7-$''1 ~t',.,I IJ.314 /.~7 
IOIJS-- 7. <...J L/oD ti, 9; °' 9.1.,,.:;- 5',(, ~ o 31<-f /.)7 
J (JI o 2,G, l{/)0 (,.,. ~ °' <1r . (; '-{ s-. '1(:. /}_~1 3 /~7 

ORP 

lnt_Y> . 
173 
/0,3 
'Z/O 
zz.3 
230 
2 33 

Serial# 

of k-o&4 3 
0L 1so~u.q ~ f--l 

///Lfl 

~~ 
o.oi 

0 

Acceptance Criteria: < 0.3 ft 3% ±0.1 3% 10% :t10mv 10% 

2" screen volume= 0.163 gaVft or 616 ml per foot 

- --- - ----- - - - - -- - - -- - - -

Time Sample ID Contain.er f.ofBottlas Preservative Anatvses 
/010 s i-1 L- & 1) - oL/J 71J i Y(,:,.,S ~ l C I /v.>1v-- f.. IL 

" \'\ t \. \ 
. 

/.frvO-r. tv,e fo, 15 vv 

1 \ ,, '\. \ A;,.~ \u< 'i.. (, \ ~o ... 'c;ou 
' 

Commenbl 

o/~ LfJio~ 
te 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens Date: tf jt7 /u 5 
Location: _A._ye_r-'-, M_A_---=--------
Well ID: -S..,_/-1..;;L;;_-_'3.:;.5.;;;;._ _____ _ 

Sampler: ]) rL 
PIO Reading: ~/J1 

/ C -
Start Time: c;i3 ~ End Time: 0 T 1, ) 

Well Construction: Field Testing Equipment 

Depth to water: 

Well Depth: 

G.fa..h_' 
~_. I >-ZD 

Make Model 

'{5\ ioaxL-B·M 
Serial# 

O\ ko~\.'-Q 
Water Column: '-15 1 t_)'"o Nj)_s ,2 2-i3ob ~~ AY 
Total Volume Removed (L) z.y_ <;-~ f:'vv { J½, \ 'tstb u7o32-

Volume 
Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP ~ 

(liters) (mUmin) ~~_(ft) (celsius) (SID) mS/cm (mg/L) (mV) Tv { \o 

o'it,< 4 lt O {) 8.(:,8 
Z!l<o G '-ID -o 'i,7) x. y '-I 
O'?DO ID 15 .C,(f 1\ . .s-o 

oe;u~ I 2- L(JD ~.'11-- r , ·-L( ll . ., 
?)'Jtl) IL/ 55 .9 -Z... 6 ,G:,\ 
0r1,:;- It,, L-/O D <k.c,-z- ~-" 3 
t19Ul I~ $ .9 7. ~- 7 !, 

/J'i2s' z_ l) i-/1) D ~. 9?, -;,7 ◄ ~ 
013-0 7,. 7- <;,, 7< 
109 35° ·it../ 'iDD 'x.Cf~ "b-is 

Acceptance Criteria: < 0.3 ft 3% 

2" screen volume= 0.163 gal/ft or 616 ml per foot 

Time Sample ID Coqtaiper 
'lrl'iJS S/1L ~:1j-0'-//7D~ Q..1 f<...s1 l C.. 

Comments 

~ lJf- Signature 

8.17 o.23-> 7. lf'-( Z3~ ", b v . 
7 s~ o.iZ<j '.>:~s Z'-13 

t.~t 0, 2Zf.. ~-71 2/)l, 
l,_( .. J ) a. 1-7. 9; 2,g-3 ,t·7 /. I.( 'Z--

L.U.4 r\,27. ~ 1.;s- 1,3 
~-'£' ().21<;.. 7,..~'L IL, a.cu 
<:i. 'lG () .1..L, 1,..02, 157 
c,,15 ,,, 1..1- j "'Z., I 2- ,:;-r 
(,, .,~ ')'),Z, 7 Z,o7 /S-7 /J, Lf I 
l . (I ~:2:z. J Z.t"l7.. ,~ (J,~O 

± 0.1 3% 10% ±10mv 10% 

t of Bottles Preservative 
.$ /A,u "'- ~ / A Jw, //-{ IJrJi 

I 

~ 
~ 

I -

)..__ 
~ 
~ 
\Ji 

I 

~ \~ 
~~ 

Analyses 



INSTRliJMENT <CALIBRATION LOG 

:::~~:~ttye,, Ma. 
l -

Date 4\ 1A \ oi 

Instrument YSI (oc)QX L 
"tSl <ow HDS 

flarameters Pre-calitiration ReadiDI! , Pest-calibration Readin~1 
Conductivity t. ~\ \ 3 /. '-{ 2-b 

pH(7) 
7. 0 0 ~.9l( 

pH(4) 
3. q~ 3. 9<{-

pH (10) °{.9(., 1. 8'1 
ORF! 2 3q . \ 7-31, 7 

Dissolved Oxygen °{q, l-( 7o !OL/./ aJo 
Barometric Pressure 30:~~@ oioo 

Page 1 of 1 

\ 

Weather C l0~Q:;z.i ScJ ,.5> 

Serial Number 02.A ~o 4 7 A (3 
0~ f-.\ '°\?>\. -A:& 

Tenmerature ·c Comments 

\ 5, l\ \ 

/'~ \.:> O ) , 

l5,l\~ 
\ \::) , 7... °{ 

\ ._;-: s \ 
\ 5, (o 6 



JINSTRUMENT LALlBRA'fION LOG 

Prnjed/§ihi N~nnf- V-tvt I\) 

CaDiliirated :By . i) CJ-N L (le o.;...1 \-\ 

Dnt• t./~DS 
Instrument '('5 \ l.oU.XL- ~, r1 

1?_ \ (., '.> 0 I\.\ ,) S 

Parameters Pre-c2libration Reading Post-calibration Reading 
Conductivity 

pH(7) 

pH(4) 

pH (10) 

ORP 

Dissolved Oxygen 

Barometric Pressure 

Pagel of 1 

l c, !, 
1. 

1 ,..l·-'-? 

/.2't3 /. l( I Lf /1.~1"7 

7. ( l, 7. oo /7-0j, 

L(. J fa '3 · 9 9 / l{, l ~ 
c;. 7') °!· 11 / r. 1 ~ 
2 lf f.o Z C( Q Ji :J z 
9 5°.D'i'o 1° 0 _; ?o/19. 7% 

)D.? 'l ~ u7(,f ') 

Weatbeii' C\tu r1 t;} 5 

Serial Numb.er D I le 0(,,4. 3 
fJ. I.- ~ () Cs '\ '-\. ,A.\-\ 

Temperature •c Commenil's 

I s✓ S 3> 

I~, 7 'J 
15, 7'5" 

/s", y 3 

/~,53 

/0. I I 



@ Pine Environmental Services, Inc 

155-E New Boston St., Woburn, MA 01801 
800-519-PINE(Toll-Free) 

781-932-9698(Phone) 
781-932-9729(Fax) 

pine-ma@pine-environmental.com 

Certificate of YSI 600 XL Calibration 

YSI 600 XL Serial Number 01K0643AD was calibrated to the manufacturer's specifications with NIST 
standards. 

Model: 600 XL 

PineNo: 5314 

Serial No: 01K0643AD 

lot Number:YSI 600XL/XLM/556 

ICalibration Standard Instrument Outout IAllowable Range % Difference 
Dissolve Oxygen-Spanl: 

100% ~5-105 % Kl% 100% 
Conductivity-Span!: 

1.413ms/cm 1.34-1.48 ms/cm 0% 1.413ms/cm 
!Dissolve Oxygen-Zero 1: 

0.0lmg/L 0-0 mg/L 0.01% IOmwL 
IPH-Soanl: 4PH 14PH 3.8-4.2 PH K)% 
IPH-Zerol: 7PH 7PH 6.65-7.35 PH 0% 
IRedox: 240mv l240mv 1228-252 mv Kl% 

Environmental Conditions of Test Area: 

Temperature Degree 70 %Relative Humidity 29 
F: 

Calibrated By: Elig Demorais Date: 4/11/2008 10:20:00 AM 

All instruments are calibrated by Pine Environmental Services, Inc. according to the manufacturer's 
specifications, but it is the customer's responsibility to calibrate and maintain this unit in accordance with the 
manufacturer's specifications and/or the customer's own specific needs. 

Notify Pine Environmental Services, Inc. of any defect within 24 hours of receipt of equipment 
Please call 800-519-PINE for Technical Assistance 

S~e attached packing list 



@ Pine Environmental Services, Inc 

155-E New Boston St., Woburn, MA 01801 
800-519-PINE(Toll-Free) 

781-932-9698(Phone) 
781 -932-9729(Fax) 

pine-ma@pine-environmental.com 

YSI 600 XL Packing List 
Pine No: 5314 Serial No: 01K0643AD 

Received 
Standard Items Prepared QC Check by Received by Pine 

650 MDS Display 
Manual 
Quick reference card 
Field cable Cl§:>O') 
Stand (base, claw, and rod) 
Probe guard w/ weight 
Storage/ calibration cup w/ sponge 
Flow through cell 
2 of each barb size (1/4, 3/8, and 1/2) 
DO probe reconditioning kit 
C alkaline batteries ( 4) 
6-series communications cable 
YSI Ecowatch software 
Calibration kit (pH, conductivity, and ORP) 
NIST traceable calibration sheet 

Prepared By: :t2D 
QC By: Cc ..., 
Date: 4/11/2008 

/ 
7 
7. 
7 
7 
7 
7 
7~ 
7 
____.,:. 
/ 

7 

~ 
7 z 

/ 
7 
/ 
/I 
./ 

i/ 
/ 
./ 
/' 
£. 
/ 
7 
7 
/ 
7 

Customer 

This packing list is to ensure that every item needed to operate the unit was sent and received. Upon receiving a shipment, 
please fill out the "Received by customer" column. Call Pine within 24 hrs. of receiving the equipment if any pieces are 
missing, damaged, or malfunctioning. Thank you for choosing Pine Environmental Services, Inc. 

For Technical Support call 800-519-PINE 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: _A.._ye_r'--, MA ________ _ 

Well 10: S /-{ L - ~ 1) 

Start Time: cJ '1 Z0 End Time: f,O 2. 0 
Well Construction: 2 1' ..Pv C 
Depth to water: ~~ff 
Well Depth: C,f 7C) 

Water Column: 

Total Volume Removed (L) 30 

Volume 
Time Removed Flow Rate Depth to Water Temp 

(lltera) (ml/min) (ft) (celaius) 

<.)'7'() 11-S- ~o O )',<-(<.:, 10 .R 2 
CJ rS-o i,-r S'""a O ¥, L/ <y, ta,'?~ 
u1.S-s /7. $"' >~ ~, ~ 3 /tJ, 7 g 
1006 LO .'-.Ci l) <;, lf 8' /tJ,80 
tcJ<J .s- 2., 2..- s- S--o o y-.ycg 10,80 
/oltJ LS- ':)O () ~., 4<"(, lo·f5' 
/CJt< 27-~ S-6u ~-lf '6 /{), 7S'( 

/()2.() 3d soo &-4 ~ /rJ,'i7-

Acceptance Criteria: < 0.3 ft 3% 

2" screen volume= 0.163 gal/ft or 616 ml per foot 

Date: ~0~ 
Sampler: 0 fL 

PIO Reading: !Vjfl 
■ECCi& 

Field .1eating Equipment 

Make Model Serial # Ys, ~ ao x L a , 11 oo 11 A A 
~>-Q /'17)5 D1s1Jl7 a 'tT,~-,!>~ f) c_ 

lA !'-<v f{ <- Zc,2 z,, D' 

pH SPC DO ORP ...eakJr 
(STD) mSlcm (mg/L) (mV) ., V\ ~ 

lo.3( 0,1(,.,7 0,9L Co 2. 0, 33 

L,l 'I t"J,Jlo 7 /)_75 bb o.z.eo 
l,tCJ (j.(~~ ~87 l-. 7 0 /7., 
(.,, ,( t> o./<v.) /,0 I 11 ,).OL-f 
e,, {'2.., :,.t~s I-0 3 lO <o o.oto 
C.C-tl f),J{/1 I ,u5' 114 r).7J) 

'7,o& ,rJ. I 1a. 7, l,O <g I I °I 11 2 ( 
l,,D½ a., c...~ \,01 12.,1 O.I~ 

±0.1 3% 10% ±10mv 10% 

Sample Collection 

Time Container tof Bottles 

::ommenp 
Ao s c:....w/ll, 1' {?<N<i..V1N,, 1if..s onfi:1 I I 

1WG;/J ·-;~ h 
Oat 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: _A..,_y_er_,_, -=M~Ar-;---:::::--:,.------
Well ID: 5 IIL-?JS 

Start Time: Qq ~ ~ End Time: \J 4 6 
LL --

Well Construction: 1.,. f V t., 

Depth to water: 8-, 3 / 
Well Depth: -"-:5,..,,S,,_. 9=0-e:------
Water Column: 

Total Volume Removed (L) Ml 

Volume 

Date: ·7 /,~ /6 Y> 
Sample~ -----, 

&t£l PID Reading: 
■ECC 

FJeldTesting Equipment 

Serial# 
01A ool? If A 

0 '-{'"J" I ~I s'"~ /I(_ 

Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP ~ 
(liters} (ml/min). .~ . J!t) (celslus) (STD) mS/cm (mgll) (mV) "'iv<~ 

fozs- 2 1.., s-- S-on /d,SD IO,S7 <s, .0 Cf I/J,o77 (,45" 11..s (, (7 

l<l.3o Z..:, 5oO I 0, S-( /Q. Gi.:;- l,.o'-1 0,073 l· 33 'l{L{ a. 92-
Jo35" l7, '<" S'"o o /().SI I<) .l. Z,, l,,t) L/ {),073 ,. 53 I L/7 0.57 

(<} 9 Q 30 ~DO /u .~ I Ir).(. 5-. Cu3 lo. 073 (,'!)2... /'{Cf O,sl 

I 

I 

Acceptance Criteria: < 0.3 ft 3% ±0.1 3% 10% :t10mv 10% 

2" screen volume = 0.163 gaVft or 616 ml per foot 
Sample Collection 

Preservative 

Comments ~ Sc,.., V"" / / 1 ";J 
7 

/' v-r t:-t yt,t>----/::i 5 017 / 7 . r-- (I ,r 

~ 7;1/ug 
D e 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens Date: 7 (< ~ ( 0 g 
Sampler: 7) (l_ 

PID Reading: /v / )(\ 
' 

Location: .;..A.i..;ye~r,..;.M~A ________ _ 

Well ID: 5 f-1 flt - 9 ki - S--C-
■ECC■ 

Start Time: / 0 5 0 End Time: { I 3 ,S-
11 --

Well Construction: '-/ P VL Field Testing Equipment 

Depth to water: _ _.i'-'-,_; / _____ _ 
Well Depth: i 7, ~ D --------

Make Model Serial # 

'ts { ,Q_O __ r L (.)IA Or.Jft A-fl 
Water Column: 

Total Volume Removed (L) 7-l_, s-
~)0 ('fl±: 01.spl 69 CJ 4 JI >'>°f A(._ 
L~ Mot z.02,-0 

Volume 
Time Removed Flow Rate Depth to Water Tamp pH SPC DO ORP color 

' . ' . . . - . 
i I oC s- S-(l<) l.. <.f2- /(},4j ti,L J, 7~l/ 0,/Cj -s-s·· I~--, 
//Os-' 7-~- 5oc> .. l_, 41- /(J,S-'{ &.2) ~7(~ d. (<c -({g l..( ~ 
ll/0 /{) -5-00 t..4-;,... /(,}. L{ j l,,J.l o. ?o~ (!)./'t - l{T; L(, s<i, 
,JI< 12.~- SoO r~ '-t 7- IJ. L/4 ~27 a?oS' 10. IS ---45 -~.o.< 
I 12 o IS- S-oo C::. l/ 2- to.so ,. 2; o. 70'5 o.17 --l/5 ·7,,7&; 
tll~ /'7. s-' Jifo &_,.4~ /d,l/b ,. 7( o, 7r,( /l/7 -L(~ Z,x I) 

/13 0 LO Sv(/ lc,. 4 3 /tJ .. rt.. L .J.x /), 7rJt/ 11.17 -'I~ t.,O~ 
/(5~ 1-L-S S-uO ~-l/3 /&.S3 ,.z'1 o. 7()5° o. ,7 -4 .) $.1.0 

I 

Acceptance Criteria: < 0.3 ft 3% ±0.1 3% 10% ±10mv 10% 

2" screen volume= 0.163 gaVft or 616 ml per foot 

-------- - - - ----- ---

Time $ample ID Container t#ofBotllas Preservative Analvsea 
- /"",. ~ 

. / '\ / \ / '\ .,,.-- ' 

\ ./ \ / \ / '\. ~ 

\ / \ / '- ----- -
Comments ~ /Vo Sc.._""('. /, if , 17~r o._ l"M,--ks D I'/ { 7 

,]jLU 
Signature 

741d8 
Oat 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: .;..;Ay~e~r,=MA;..;._ ______ _ 

Well ID: $ I{ V'( ~ 1 b ... r-13, 

Start Time: /IO d 
Well Construction: 

Depth to water: 

Well Depth: 

Water Column: 

End Time: / 2d 5 
4 11 frL 

(o 8. J..-
1~,q 

Total Volume Removed (L) ~2,~ 

Volume 
Time Removed Flow Rate Depth to Water Temp 

,----- -, ,- ---- -- --- -, , ·· -·· . . 
1/L/S- Z.l,S- ~ob 7,s< II, Y9. 
If S'c) 2.S- S--CiO 7, 3l/ //, 3S-
l{S:~ 2-7.S" ') <J 7) 7, J'S' /1, z z. 
/2--oo 3o .>cJ D 7, 3 S- //,27 
/l~~ ?>Z.S- S-00 7. st.f //, 3S' 

Acceptance Criteria: < 0.3 ft 3% 

2" screen volume= 0.163 gaVft or 616 ml per foot 

Time Sample ID Container 

-
/ " / '\ 

/ " 
.,....--

\ / 
______.... 

\ V 

Date: -1h {\o~ 
Sample~ 

PIO Reading: tJ n~ 
\ 

Field Testing Equipment 

Make Model Serial # 
½s I ~c)(.) x L ol /.I 0019 f.l ,4 
~S-u M 05 01sfl0::7 ~<jSt s--, ~.~ l'1 <
f-c.._ M~ fie. Z.DLD 

pH SPC DO ORP color 

. - . . . 
e,,zs, .i <.-:, <t z. t). t.' -z.o I(),~(°' 
C:,,oq 'J.,l.q) c), 30 0 I. t.3 
{,_,oL/ ·, 1 <./i'-1 0,34 q a,q& 
(.,,O(o a{,92 o.~1-, /0 ()_ 6-, 
/,,.() g t'J,{..9/ a ~5' IO cJ. 5-1 

±0.1 3% 10% ±1Dmv 10% 

#of Bottles Preservative Analyses_,,,,,---, 
,,,- ~ / 

/ \ / 
/ \ / ----... . / '-.---" 

~ / 

comments 
(Va 5' <:>.vVtf /1;,'c'J R fv: r<... VV\L--f:rs on /7 , 

jJJ$;11 
"t, Signature 

7/((jJ& 
Da 



Project: Fort Devens 

Location: Ayer, MA 

Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Date: 7/;!>,_ /o g 
Well ID: ---5--:-/(~L---'5-==------ Sampler: 'p R_ 

PIO Reading: Iv/ff. ■ECCII 
Start Time: \ \ ~ 6 
Welt Construction: 

Depth to water: 

Well Depth: 

Water Column: 

End Time: l l 1.. r;-
"2.. ,., ~ vc.., 
~-: 4 ':) 

(1._.f;Z-

Total Volume Removed (L) 1...o 

Volume 

Field Testing Equipment 
Make Model Serial # 

~ 5 \ GoO X L cJ I I-\ DO I q (\ A 
'°'->C> M~ \) '>\?\7 .Q'-\_J \ S"°'l£'& AC 
L-v-..~ ~y2-o 

--- &t&.sQ.c.;:::_,=z=,:::::a:.~- ·========= 
Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP color 

(liters) (ml/min) (ft) (celalus) (STD) mS/cm (mg/L) (mV) 
fckJ (2,J 15"0 D .s-.CJ~ 12,"g'f .).73 0, (ZZ... 0 . (3 7 Z Z'i 1'45"""' ,~ S-o o 5: 17 I LgJ_ '5'; (;L !rJ, 1 t 1 0.1'7- 9 (-z.:z. 6 { 7. ~- ::;"uo ~,9 '.) /2,&'3 < <"c,o 10.109 o, ll s- j,q2-
Ill~ LO So Qi ~-95" 1z,5y s. c..o 10.JO~ o, I I 3 f S2- . 

·- · -

Acceptance Criteria: < 0.3 ft 3% 

2" screen volume= 0.163 gal/ft or 616 ml per foot 

-----.. --- --■-------

Time SarnolelD Container .. of BoUles' Preservative Analvses 
', ---/ '\ / ' / \ - / I 

/ \ .,,,/ \ / - I 
/ " ~ \ / ( 

~ 

Comments / I --1. I {,/Vo SCA-vv"( "'\/Jj f v-( ~Vv1..-LWS Z) YI > · 

12/~ Slgnatun, 
7l.ifp8 

Date 

fff~ 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens Date: 

Location: Ayer, MA 
Well ID: -"--'-5"7,/..7/ L~--:::2::--"'.:''Z-____ _ 

Sampler_..;..: _
1
_

1
_;:;;__%.:....t_v_ 

PID Reading: tJ/ lf) ■ECC■ 
r 

Start Time: ( l L/ ~ 
Well Construction: 

End J111)1: \ 7:, 50 
~ I rvC 

Depth to water: ?). oz 
Well Depth: ll()_ , 7--
Water Column: 

Total Volume Removed (L) ~D 

Time 
Volume 

Removed 
(liters) 

" ) 

Flow Rate 
{mllmin) 

S-OC) 

Depth to Water 
rt: 

f, 

Field Testing Equipment 

Make Model Serial # 

'Is I c.,o o X L o t A o u I 9 f114 
'2w H D5 D1~ /°'1 c:J<tftS-t~ 8 AC 
l~ M~ «..;, -;_o u:> 

pH SPC DO color 
STD) mS/cm (m 

,3f 

Acceptance Criteria: < 0.3 ft 3% ±0.1 3% 10% ±10mv 10% 

2" screen volume = 0.163 gal/ft or 616 ml per foot 

Samp_le Collection 

ti of Bottles 

commen~ ;L, $« /, ~ 
I -m 

p (... ( t..\..~..(" ..> OV\~ 

1)1~ 7/1.s-l1><J 
~ 

Ana ses 

1{b 
/, . ,¥ 

l\i-
r ~o 

(V 



Environmental Chemical Corporation 

Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: _A.._ye_r,.__M_A ___ __,, ____ _ 

Well ID: SH N.--~ - 2 z..B 
Start Time: / 2..S O End Time: / ~ l -S-
Well Construction: 

Depth to water: ,, 1~ 

Well Depth: 9..1,;3-z...., 
Water Column: 

Total Volume Removed (L) ~:< 
Volume 

Date: , / I j'I O b 
Sampler: S) (L. 
PIO Reading: J:4.11. 

Fleld Testing Equipment 

Make Model Serial # 

'f.5 f (oOD X-L d ( A O O I J fl fl 
~u M05 ~\'.:>~~ O'--\:s,;;-\S-:6 ~c 
k-~\~ -z.-Q.:!:::Q 

Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP color 
(liters) (ml/min) (ft) _ (celsius) (STD) _ mS/cm (mg/LL~ (mV} 

,,r. rs .,,)2..J, 5 r'oo ),8C> /1'1 I?~ /4 . .JI ,<Jl.,1 ~q ·-S;,9 t.·71 

}4./ :00 ~7 <do 7 ~o 1 (:J. ol l.J I Jbo ' • ~ q -CJ,~ f,,t:w 

}LLO) ;;.. ')' _:(" )00 -., ',q i 0, 01 l, , )tJ ¼JO .3~ -6(;~ 7 G,48 

/Y, to .J 2 <oo '7 79 q ~1 l, l q ~ 'JI .~q -b7,J A1,SJ 
Ji/ : () _:?I/ < <('),) '7 . "7'1 it 8l b,1 q fs1q ,3~ -t.7 _'] 9,5l./ 

Acceptance Criteria: < 0.3 ft 3% ±0.1 3% 10% ±10mv 10% 

2" screen volume = 0.163 gaVft or 616 ml per foot 

1 Time 

Comments 

&1 Sev~ /JjJ 

} ~ .~ 

fJ(/tl;Jg 
- Signature 

J.J_ 
\-Ito 

sample Collection 

Preservative 

f v-1'~ vVV----J;J> OYI {✓ 

7/2si~<i 
1 Date 



EnvironmentaB Chemical Corporation 

Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: _A.._ye ___ r,._M_A ________ _ 

WelllD: ,SH ('1-~~-1.,7-C--' 

Date: 7(1{/o Y 
Sampler: 'D (l._ 

PIO Reading: fVJf\ 
' 

Start Time: / 3 30 End Time: \ '-\ '-\ 5" 
wen Construction: 

Depth to water: 

Well Depth: ~ 
Field Testing Equipment 

Model Serial # 

"100 X'. 
Water Column: 

Total Volume Removed (L) l\O 

Volume 
Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP color 

(l~rs) (mUmin) (ft) ____ (?'s~':'St_ (STD) mSlcm .. ~. (mQ/b) (111") 
J l(r::,- 30 IN S°t>O "?>l., 7-;- Jo <j/4 7./l .;/'-(] 0~ -, 13 t.89 
l'-J:Jo '32_.-;- ,??.'I< if Jq '!,)) .~ ?4 :JI -wk C-,ao 
14 2£'" ""l, ~ ~.?. 9,5 /J LJ I /,I.ILi ;J ?>I 13 -cz/.l '-i ,84 
JJ..J30 3<... ;-' ~no 3'-Jr.J4 II .LI l. 7,51 • .;t ~ 3 I IL./ -80,1 t../. '-l R 
1~3> si 2- 7-;-- ?t.f, 7-z._, ti,~ q 7,J3 , l 33 ()' ,-5 -xali S:t/ 
-~O 

.,.-
3~-~ -i-, ~ 3~DD //,"73 7,{'-f ,,,_ 23 I t:J .. Ir -1(1~ q; tjJ 

l ' t½< L\D 2S'D 3~ .. 1~ /1,?9 7-SY CJ Zj I c), 20 -xi? 

Acceptance Criteria: < 0.3 ft 3% ±0.1 3% 10% ±10mv 10% 

2" screen volume = 0.163 gal/ft or 616 ml per foot 

Time Sample ID Container #of Bolde& Preservative Anatyses 
\ 
\ - / " \ / '\. / '\. -- ~ 

\ I '\. / ' __,,/" "- .,,,---...___ 
' \ / '---""' - '\. / 

I'.../ ' ./ 

Comments 
1-vfj_ .5 ~ .-._/)_ I I 1.-;L • J)vt 0.., vl--t.,t. ~.> r> J1 ('? 

~~- - I , cl - 1 2,~'--iv ~~ 1 b>.., iow 

W/4tftt:ix 
t~·~;.~,;:tk! ~1 

,ignature 7~ 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: _A..._ye_.r,_M_A...---..,,,,....-----

Well ID: ,5 (d L - CZ 

Start Time: / !/a ~ End Time: ( 5:- ( 0 
Well Construction: Z- t 1.. PVC., 
Depth to water: _ __.J'--'=()::.......:.• 1~7-__ _ 
Well Depth: Z..G .. IC/ --------

Date: I (t ~1 (J <( 
Sampler: I) (L 

PIO Reading: /V(fl 

Field Testing Equipment 

Make Model Serial # 

Water Column: 

Total Volume Removed (L) 3l-~ 

'tS I CoQO XL at A DO (:f AA tt ~DS :v,-~,°7 0'13 1SIS-il\'---
~6 \.fZ- z_o 1...C 

Volume 
Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP ~ 

(liters) (mUmin) ..... _. J~ (celslus) .. . (STD) _'!'.~Cl!'_ (m~) (111") 'Tt,,/1-, 
/~T 2< s-on /0.8'2- <?. 'i l l'...4 11 , ll-S- 0, J<l .. 7.. 'f ,. '31-
IS-00 21. r- 5'o"O ,o,"5 "- 'ir:?2- /_, 2 C. p l.( <./ t:J.24 -(7 I.S3 
1;-as- 30 S-uo /'b. 'i 2....... ~,~$'" lo. "L( .. 2(1 o. 2-2- '"'IS- t. '-(3 

i s-10 3)..~ !J7rt> I(},$ 2- <j.iO G,.19 0,ll'I O. 2.1 -,s-- I, '((p 

Acceptance Criteria: < 0.3 ft 3% :1:0.1 3% 100/4 :i:10mv 10% 

2" screen volume= 0.163 gal/ft or 616 ml per foot 

Sample Collection -
Time :'\ Sample ID Container •otBotlles Preservative Analyses 

\ 
\ ~ 

\ I ' .,,,------..... ..,,,.,--
" \ I " / '\. / "" ~ 

\ I '--... ../ "" / 
\ I 

Comments /Go s u ....._ f /,;,b r Po< ".rvu---k. (. lbitf" 0 t) :;i - .. . -

~ 7k1~z 
Dat 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: Ayer, MA 

Well ID: j1j_L- A 3 

Start Time: 0100 
Well Construction: 

End Time: 0'-\ 3, $""" 
~ lt £V (__ 

Depth to water: 2 i.i-z-
Well Depth: ~~--- 2, 
· Water Column: 

Total Volume Removed (L) 2. ( 

Volume 

Date: 7 ft~ / D <t. 
Sample~ 

PIO Reading: AljA 
Fleld Testing Equipment 

Make Model Serial # 

YSI (clJOXL 011/ 0019 f}t/1 
~ Hv2~ .. Q2 
(..., (\.. 
~ ,,}t!;_ V)/f Ji c1 /(Tl Sr S"S 1K 

Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP eelor-" 
(lltarsL (m~l~t (ft) ___ (cels!u_sL . ~TO) mS/cm (mg/l) _{!!!¥1 f1 r b 

671~ -=, u,O 2 '/ -Or /0 ,%2.. & . ('1 ~D3°1 I z..SI zqf S,l(Cf 
O"i:2.Q I z_ ~oO 29.o& 11.on s.2~ _()37 / 2.. <t0 ?r:4 7, fol-
012.s- IS- l~OO Z..'l. D' ,~. 9 ( 5:o { ltJ .~7 /Z.,<g7 270 7,-.17 
o<i3o 18' "-0 D ?..1,0~ tt,o4 l(.<i I 0,[)37 \l-~'=, z.. 73 <j/;{{ 
t') Cf3S 2 / ecoo z.9.0~ f t.o9. l(.~O ,03 '- l1.-<6'3 276 >,. ( ~ 

Acceptance Criteria: < 0.3 ft 3% ±0.1 3% 10% ±10mv 10% 

2" screen volume= 0.163 gal/ft or 616 ml per foot 

Collectlon 

#of Bottles 

Comments 
/{__, o s c,..-v ~ ):id_ . f Mo. 'iY:,!.: ~s 
½( G-:cv-o J G 7 

Or) "7 , /Jve {I 5 c--wtb_r:P 

7~ 1J1ft;ti 
/ . - lgnature ~ 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Fort Devens 

Location: _A.,_ye~r~, MA*.---=--,------
Well ID: "5 l~ L -Z I 

Date: 7 /! to} or; 
Sampler: ~Pa, 
PID Reading: Jv/jZ/ 

7 

Start Time: / 6 0 S End Time: / 0 bO 
Well Construction: Field Testing Equipment 

Depth to water: 

Wall Depth: 

Water Column: 

[l?:q, 
5""1,S'D 

Make · Model Serial # 

SI ~o O X,L C){ A"aal? ,91\ 
(,0 1-{DS 7Jiso/ (YJ v4Jt!:>~JS'i flC 

Total Volume Removed (L) ZL-~ Lc.,....,No 

Volume 
Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP ~ 

(liters) (ml/min) (ft) (cetsius) (~TO) m5tcm (mgtL) (fflV) rvc ID 

{cJ?-0 7.s s-oo iffo . oo IL,') x 5". 'l, 7 .or,.. '1 x9o z.1'1 /.;(p 
J6?.< /0 s-'60 L(Ca.0/ /Z.<if 0 .{,z.i .. O'=. Co ·1-~Z. 1.,30 o.Ca7 
/IJ3 6 tZ,5' S-oV l(<.o. O 0 IJ.33 "'--.zc, .O(a) 'j. 1,3 Z.3(p O,S&, 
/03~ ts- 50 0 LtG.oD I J, >l.J s,Z.7 • t){o3 9 . 75" Z'-lD o.~s 

;1040 (7,~ ~0-0 L{~,00 / 3, l.{ '- ~2-~ .. i:,lP ( Cf. <o°] 2'17 o-f1> 
, JO'{s- ZD ~oV '-I <o. u I /~_(. { 5 ,z. z. ~,, Cf,9;~ 25"0 C), l,2--

fO':::. 0 22-- ~ s-oo L(<s, .oO / '? (;, 'I 5,iz... .. o(, f °J,7q Z~2- r), J'1 

Acceptance Criteria: < 0.3 ft 3% ±0.1 3% 10% ±10mv 10% 

2" screen volume= 0.163 gal/ft or 616 ml per foot 

Time 

Cgm.!!!!ots 
/L,u .s 0.v.--j / veg , ,i2c..r "-<. vV\.Q. ~ ,m /7 

farvv'\ .. J..,as. \I 
(;V( fl ~u✓~4 d 

o,tJk.;Jx ..... •-·•--

! ~•gnature 
77':.~$ 



Pine No: 1678 

(!) Pine Environmental Services, Inc 

1 Industrial Way, Suite 3, Portland, ME 04103 
888-779-PINE(Toll-Free) 

207-797-41 00(Phone) 
207-797-5174(Fax) 

pine-me@pine-environmental.com 

YSI 600 XL Packing List 
Serial No: 01A0019AA 

Received 

Page 1 of 1 

Standard Items Prepared QC Check by Received by Pine 

650 MDS Display 
Manual 
Quick reference card 
Field cable 
Stand (base, claw, and rod) 
Probe guard w/ weight 
Storage/ calibration cup w/ sponge 
Flow through cell 
2 of each barb size (1/4, 3/8, and 1/2) 
DO probe reconditioning kit 
C alkaline batteries ( 4) 
6-series communications cable 
YSI Ecowatch software 
Calibration kit (pH, conductivity, and ORP) 
NIST traceable calibration sheet 

Prepared By: -SM 
QCBy: /ffJ) 
Date: 7/9/2008 

7 J 
~B 
~~ # ·~ 
t 
3/ 
~ ~ 
✓ 

C 
~ 

± 

Customer 

This packing list is to ensure that every item needed to operate the unit was sent and received. Upon receiving 
a shipment, please fill out the "Received by customer" column. Call Pine within 24 hrs. of receiving the 
equipment if any pieces are missing, damaged, or malfunctioning. Thank you for choosing Pine 
Environmental Services, Inc. 

For Technical Support call 888-779-PINE 

http://www.pine-environmental.net/ calibrepair/rptpackinglist.aspx?pinenum= 167 8&serialnu. .. 7/9/2008 



f-!} Pine Environmental Services, Inc 

1 Industrial Way, Suite 3, Portland, ME 04103 
888-779-PINE(Toll-Free) 

207-797-41 00(Phone) 
207-797-5174(Fax) 

pine-me@pine-environmental.com 

Certificate of YSI 600 XL Calibration 

Page 1 of 2 

YSI 600 XL Serial Number 01A0019AA was calibrated to the manufacturer's specifications with 
NIST standards. 

Model: 600 XL 

Pine No: 1678 

Serial No: 01A0019AA 

lot Number:Sodium Sulphite 

!Calibration 
Instrument Output !Allowable Range % Difference 

Standard 
[Dissolve 
Oxygen-Zero 1: 0% 0-0% 0% 
0% 

lot Number:100% Saturated Air 

Calibration 
Instrument Output Allowable Range % Difference 

Standard 
Dissolve 
Oxygen-Spanl: 100% 95-105 % 0% 
100% 

lot Number:g686 (ORP 240mV) 

Calibration Standard Instrument !Allowable Range % Difference 
Output 

Redox: 240mv l240mv 1228-252 mv 0% 

lot Number:2509185 (Cond 1.413) 

Calibration 
Instrument Output Allowable Range % Difference 

Standard 
Conductivity-
Span 1: l.413ms/cm 1.34-1.48 ms/cm 0% 
1.413ms/cm 

http://www.pine-environmental.net/ calibrepair/ calibreport.aspx?pinenum= 1678&calibtype=0 7/9/2008 



lot Number:2409220.(PH 7) 

Calibration Standard 
Instrument 

!Allowable Range % Difference 
Output 

PH-Zerol: 7PH 7PH 6.65-7.35 PH 0% 

lot Number:2407088 (PH4) 

Calibration Standard 
Instrument 

!Allowable Range % Difference 
Output 

PH-Spanl: 4PH 4PH 3.8-4.2 PH 0% 

Environmental Conditions of Test Area: 

Temperature Degree 
F: 

%Relative Humidity 

Calibrated By: Charles Hollien Date: 7/9/2008 2:48:00 PM 

Page 2 of2 

All instruments are calibrated by Pine Environmental Services, Inc. according to the manufacturer's 
specifications, but it is the customer's responsibility to calibrate and maintain this unit in 
accordance with the manufacturer's specifications and/or the customer's own specific needs. 

Notify Pine Environmental Services, Inc. of any defect within 24 hours of receipt of equipment 
Please call 888-779-PINE for Technical Assistance 

See attached packing list 

http://www. pine-environmental .net/ calibrepair/ calibreport.aspx ?pinenum= 1678&calibtype=O 7/9/2008 



INSTRllJMENT aALIBRATION LOG 

Project/Site Name FIOrt Devens, Ayer, Ma. 

Calibrated By D · \2---------

Date 7/;,; lo~ 
I I 

Instrument t; Y. 5 I (o 5 o v1 VS 
Ys I Cao o x G 

F!arameters Pire-calitiration Readini , Post-calibration Readin21 
Conductivity 

f, L/ ( 3 /, 313 
pH(7) 

7, 03 i, ~3, 

pH (4) 3. q°I '{, 0~ 

pH (10) 
MtB 9,9~ 1 7; 

OR.Pi 
26'6 2'3G 

Dissolved Oxygen 7°{, Co l5Jo /04,3o/J 
Barometric Pressure 

7~~- 9 

k t1~(~ct~zo 
--ru< ( 0,7rc,/1. oD /0-s31/cJ. oO . 

Page 1 of 1 

Weather Oo v~ 7()
1
.5 

Serial Number 04. -S \ 5"" ~ -S-~ rA c_ 
t2lLJ. 00 I 1 A fl 

Temperature ·c Comments 

7-{, 6 ~ 

2~-~ I 

?_{, ~ 7 
Z.U-3'1 

l~,r<f 
Z 1-, 1, 0 



INSTRllJMENT <CALIBRATION LOG 

Project/Site Name Flort Devens, Ayer, Ma. 

Calibrated By '--:s:) {2-

Date 7~D 1 

Instrument ''61 (o-::x) v\.\'\)5 
'ts\ (...oO x L.... 

Plarameters he-calibration Reading Post-calibration Reading 
Conductivity IJ{ ( y l~ Y3 I 

pH (7) 
7, 0 0 ~.<ti 

pH (4) ). { i ; .10 
pH (10) <;. 1 I 9.19 

OM l <-{ () Z3 ~ 
Dissolved Oxygen 

IZJD i /02, L-/ °7£? 
Barometric Pressure. ,<..oo. --z_ 7~0. ( 
Lv.. M (~ l..-iJ l-(J , <rs C<J 1. ov v-9~ @I.<> D 

"jt..,("/tt>1J1, f7 9. 9 7 {? I J, tJ 7J 9. 97 0 /J, () 0 

Page 1 of 1 

Weather C(e_v1i ¥0
1

5 

Serial Number u'-\3 \$\S-b t\C 
ol ~00 \C\ J)../\ 

Temperature °C Comments 

/9. 9 ~ 
/9. 5" 7 

11-S-3 

fr. 'D 
/7,8' 7 

z ~- le 1 



Environmental Chemical Corporation 

Low Flow/Low Stress Groundwater Sampling Log 

Project: She~•s Hill LF Date: . ':iJk1t//1 f O 1 
Location: : er, MA 

II ID: , ,!:if 1 5't tit{p i/1/1-lf -::fl. -/!, /ill, 
Sampl.,r~ 
PID ~ -di-ng_: __ e::._;ji~_..,.,.\ 

Start Time: I 10 0 End Time: ( 5 '§$ 
Well Construction: 2. " P V c_ 
Depth to water: f 7 0 ,,, 
Well Depth: (p 5, ff ✓ 

Water Column: Sl/. /;;J.. " 

Total Volume Removed {L) 2 7, {' 

Volume 
Time Removed Fiow RMG olpth to Water 

(liters) (ml/min) (ft) 

1310 s-- Soo 1nl "· 7? 1/JZ·~ ID I\ '1, 77 
1350 I 5 ti '), 7'7 
13 4() ~'D lt ?- 71 
,z,iJ .li ;J.J,5' I I CJ,71 
1"3ffi l ,;,o I r 7, 7 '7 
tsf"t;" cl7,~ ! ' 1 7'? 

Make 

l(f_f 
'(5_/ 
'-6,.,.da.:_ 

~_c:,_t. 

Field Testing Equipment 

Model Serial # 

(ilJ/Yl 01 k. 06 l/J AF 
6 q}/4b ~ OJt:0~>1/IIJV{ 
2P2.P /17{)- 09Cl0 

6--eo,(lv, ..... ,e .--, 

Temp pH SPC DO ORP 
(mV) 

Hott20 JO-zl > 
lurbidlty 

(celsius) (STD) mS/cm_ Jmg/L) 

/1.2.3 S'.r.q ,173 ' i. 'l- -rq ff.Of) 

Jl.1) ~-l/7 . > ,q- "l, I -fr/ ~ 
//.'-/)... f.3Y ,37/ 0, !'-I -r2 l'i, ~~ ~ 
I/. 3'1 &-,37 ,370 l~,/;J -r:; I{;. 4 
II 'tr;- f . '-/{g ,"St, 1 (),I'{ ~ 1 5 ,1. -2 

/ 1,5"0 s.,.i ·3'. if° 0./ '3 -¥'7 ;)..~) 

I{. '-I? G: 5";2.. .-~~7 CJ.t;>... rr'7 ;;. .Sb 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2" screen volume = 0 .163 gal/ft or 616 ml per foot 

Sample Collection 

#ofBottlllS 

1 1 >,, 7 t z r11 " ,- v:;;;, ILIP 1021 dOU? 7uv t'<C , 1~,>1 • k J 'flfl":<c: wr,., '-"J NF'l J ;;,()'/ 

C1tmments ~ MVl 

~~-~ 
Signature 

1/J-/-;J y 
Date 



Environmental ehemical Corporation 

Low Flow/Low Stress Groundwater Sampling Log 

Project: 

Location: Al/fill, MA • _ , 

Well ID:JR,,.,,..-$-SP p 

Start Time: 'i:: '"fP End Time: 0 ~ 
Well Construction: l/ '' IV ( 
Depth to water: Se £ / 

Date: /0/1/42[ 
Sampler: Z7.l,,,4,{6, 
PIO Reading: 0 

Field Testing Equipment 

Make Model Serial# 

Well Depth: 09:' 7 S 
Water Column: , lf: "'Tr/?"' 

};;:,...Z-6'5o c:::¼P.f o,;2,<c;:2£?o'A.8 
f::j:z:: 6'"'~ X.L.R o~..rg~ 

l'otal Volume Removed {Ll 6,25° bo=<7'o& 2q;20 __£...:J 03 ~ 35c::::> f-/ 

Volume 
Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP Turbidity 

(liters) {'!11/mi_nJ _ . (ft) (celsiust -· (ST~ mS/cm (mg/L) (mV) 

;r,_1~,< n. 75 
_, AJe.. .s. 7q 9: ?J6' e(.£3 0,7~ o,7o 4/4{/ < 0 6" 

Y. ~ /_ S ~o ~ - 7-5' 9:77 '6':3..5 0 7.29 0,9;,r / 71', / .;i_ ,/0 

9''os ::J . ::2./j'° ,,(50 < "7 6'" 9,"6'7 b,.;2,7 ~ 'iQ_ /)~~ /.Z3 Q.., /o2. 
9'//r} :Joo /So ~ 76' 9, 6_ '? 6. 2'1 o. -m 0.70 7. 7" ~ ?6' 
?,",,(5 .:J. 7.5 /So -5:76' ~t53' 6,.2/ o,7/o 0,67) 6'", I / 2fro 
??~c> L../~C) 60 S.76' r, <5''?' 6,:z/ ~-70~ o-So 6',0 /,OoZ 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2u screen volume = 0.163 gal/ft or 616 ml per foot 

Samp_le Collection 

Time Sample 10 Container #of8ottl&A P"seNative AnalyJet 
7':'.:?5 J /2"'~- 76"-.5°Lf Jovlit«/t 

- -, ~ 
9/--;;z5 

Comm~nts ,/ / &+e -- -- ... Cke: C '2:::::Cl~ G'~G?< 

~ ~~~-:r,/4( «o/t/40: 
Signature Date 



Environmental £hemical Corporation 

Low Flow/Low Stress Groundwater Sampling Log 

Project: Shepley's Hill LF 

Location: ..:..A:..t.y-=-er;.!., ..:.:M.::..A.:...._ ________ _ 

Date: /t)/,/o,f" 
Sampler~Z.I !Z'ce.b ■ECC■ 

Well ID: ~f/L $i'.S 1001 UOY PIO Reading: --'c)b,.4-_ 

Start Time: 9'£!i End Time: /0: 5-s--
Well Construction: -~c...c.....JIJ..(M_ l _____ _ Field Testing Equipment 

Depth to water: 7, I 't / Make Model Serial # 

Well Depth: _ __-?-5'. 'i' b" l21. 
'-'-21 
LA-~ 
Cco¾!!J. 

JOOxt,. 0/ /(06 9s ff 
Water Column: 

, 

[7,£ 
b9JJ/fl) 5 o.:i.€ o £? <tMj 

;;ll:uo /bJ[) ·-07cc> Total Volume Removed {L) 

Volume 
Gecf"'o/'. /itJ6cQ 30 ;;l. 3 ; 

Time Removed Flow Rate Depth to Water 
(liters) ___ (ml/min) (ft) 

/bOO 1 ,D ?,DO 7.1 '-I ' 
ID JO 1,/,r) 3(i) 7, It/ ' 
/0).0 . 1,0 ~ 7,1'1 / 
)03o /0,0 ~l)O 7./1/ ' 
JO"to I.~ D -~<90 7, / '-1 -
/0"/'i ) l/ <" '2,«) 7 ,/{.J I 
}05{) ,,, 0 560 7,('f'' 
/() ~ /7, ~ 3t>O ,,/ 'I 

Temp 
(celsius) 

j()_ 7Lf 
Io, '-I 'I 
J0,4~ 
JO,~ 
/I), '/() 

10. > '-I 
JO,~ 
JO,'t{) 

Acceptance Criteria: < 0.3 ft 3% 

2" screen volume = 0.163 gal/ft or 616 rnl per foot 

pH SPC DO ORP Turbidity 
(ST[)L mS/cm (mg/L) (rn\J) 

t:;', 7'$' (J.C)l./1 I, I I 14I, b '3.03 
5 ,·71 IJ. Oo/tJ / , fJ1 17&;:i ~ -S"t/ 
£ tli O, ()'flJ ldJ~ Jfl,7 /.di 
!i. 'g 0 ,{Y-f,/ It, llfp Jqq_ t; 0. Yl/ 
S:k 7 b.0<// 1,07 ).J3,l, 0,6 5 
t;,1,, 7 ().{jf{) L~t, :01.;). c).~~ 

~---.,1 o.o'I/ J,t>fo ~3>,t'P (),6.2 
{;4, 7 CJ·Ol/D /,07 '}..3'/,) 0,63 

:!: 0.1 3% 10% ±10mv 

Sample Collection 

Tim, Sample ID Container #of llottle& Preprvatlve 
() Ys-~ 5~~ JOl)l;Joc5J- ,:;~~ l~~Jr 1 

I 

Anal_y_se! 

t>.t;?. 1.511 Li" 5 I t>o /.:}_Oo ?° I{,:;,;, lw' I ,-__, rvv,~vr;,,~ )C,IQr"',,. UI/I.STIC, I ~ lf','f1JL'Jf"U.l1W'f 

Comments 

~f ~ ~~ Ii,~~, ~i.;u~ ~~ a~r ~~~ c~ ..i.i &3i,, , ;e,~;;;2-~=, :·C&Pn:il/1).o 
~ ~o/,,,.,.. 
~ ::.S /V -/- l)~ 
' Signature Date 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Shepley's Hill LF 

Location: _A_._y_er .... , _M_A _________ _ 

Well ID: $N/. 1'3 I0flli,001' 

Start Time;,fS',S
Well Construction: 

Depth to water: 

Well Depth: 

Water Column: 

End Time: 950 
~// /V'(,,, 
6. ~I 

:ll.Sla_ 

/(v/5" 
Total Volume Removed (L) 9.o 

Volume 

Date: /tJ/, HJ£ • 
Sampler: Jlt,4¥/ ~~..< .. b ■ECC■ 
PIO Reading: __a_ 

Make 
vr· Lll 

'Y.$1 
!.?.ALU>~ 
lieaie.d, 

Field Testing Equipment 

Model Serial # 

6z2X I- ti1 Ko6 "l'J d t-
6/iO tux ca.£ oa<t A,vz 
:io;;zo 1630 ·-09oO 

6eop,,-tll( l/l)Jo () 3t?o2 1 
:rime Removed Flow Rate Depth to Water Temp pH SPC DO ORP Turbidity 

{lit_ers) t111_l/111i11L __ J~) (celsius) (STD) mS/cm (mg/LJ __ __ (111V) 

'Y,t;l> 1, o ;co 
"· 'ti /1/,()7 &",n 0"15'" (). ~I t/1. t> 1/.t) C/ 

rnu> ·· r-3 . 0 :i.co lP , 'ti J'I, ]. ~ 5.'/, IV, I'll 1).sr-WCb ~ -1-:,i) 

'"1 10 -~ {) 4'l..00 t. 'II J'l,';23 .'i: 'I," O-l'17 O.J'I C/7.n /,0 7 
9:io -,, () ~co 6, l// 1'i J 'i' r;__vt; 0.!'17 o,;;., 'Ix n 0, 7~ 
1J< S.o ;loo ,. l// 1/v.iv .{LIL 0./'/7 (). ')_() 97.<j af?S-
'130 i,o 2,{)0 ~- 'II 1'1. :J" 'i:i/~ a .J'/7 FJ.U> en- J O,{p/ 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2" screen volume = 0 .163 gal/ft or 616 ml per foot 

Sample Collection 

10 Container #of Bottle& 
'Of' 

' 

Comment~ 

~~ ::, 
Signature 

~-/-or 
Date 



Environmental £hemical Corporation 

Low Flow/Low Stress Groundwater Sampling Log 
---=--

Project: Shepley's Hill LF 

Location: _A_y_er ___ , _M_A ________ _ 

Date: /I)-/-{) f" 
Sampler: /4,'ek..t.J /2'cc...'<> ■ECC■ 

Well ID: '5f-/l1/J iODIJ.~g-- PIO Reading: ___,,Oo:...- __ 
@ 

Start Time: /I~ End Time: J ')_:J_o 
Well Construction: ~ ' 1 Ptfe-- -~ J\-_-,,r----
Depth to water: / • u u Make 

Field Testing Equipment 

Model Serial # 

Well Depth: ~ ,V ' VS/ '109Xl Oil<. Olo'-1? /fF 
Water Column: C:, l , '3";,... 1 'a_l 

~-1-k 
1,g; 11iJS OX oc;:;y !ft'( 

Total Volume Removed (L) _ /YT. . tJ ~~o l6i'O- 0900 

Volume 
wM C,e-vftWJ? H 0600 ~ ~ 3 

+ime Removed Flow Rate Depth to Water Terttp pH SPC DO ORP Turbidity 
(liters) (ml/min) (ft) ~lsius) (STD) mS/cn, _l'!'g/L) (mV) 

,, 7--s l/i ~o?> /. (){}, /0, C/0 5:1~ 0 , fJ17 t), 1'1 12,7 1, 1:2. 
,-, 3t q-,,~ ~ 7,tJO T ITTJ;73 -~, 0,68I /.t/{ ri.r.o C, -~ 

u 1./t:"" 1•1 ('" Z~n -,,()()/ IOr7:J It;;~/ ,,,.~ 1,5'(,, JIIJ,6 0 ·5°;!. 
[(5',:;- /6~ C' ~ 7,D()/ /O/iO 1;;:7;2 /),033 J,§'f /f/,, 'I () .'f6 

IJ..ot;" J?,~ ?oiJ 7,r!Jt> I o,71 5:?t ~.orv /,7'1 210 ,F O,t/ 
1~10 .~~ 

.;'l ?~c) 7,00 /tJ ,y', 5,y:2... o.()~ I'('?.. ').IP. J o. 'I~ , ·~ 
IJ..l 5 fin ~ '?1Jo 7,C!>O to .1::z .57--:P-/ 6,DF'I /,~7 a.;i.3,~ 0 · 32 
J,Llo JF, {) 5"0 7. ()O /o,87 C":71 0,/2'1 /,}s 2~(, 0,21 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2" screen volume = 0.163 gal/ft or 616 ml per foot 

Sample Collection 

#ofpottl&a Preservative 

If,;--- ,.,,,,-ot,tJw.Jt.....,_, -"- 2( )'"1"""1~''<- l rvv~ (fA:CO)'-')'""']JJ·~'/ 

C~_mmentJ 

?> 
/o- 1-t>"'ls 

Signature Date 



Environmental ehemical eorporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Shepley's Hill LF 

Location: .;;..A;J..y __ er,..., ...;.M.;..A.;._..,., _______ _ 

Well ID: S 11",,q • <; ti s= ~ :.£__ 

Start Time: /0 < / 't"CEnd Time: //,' c:2£ 
Well Construction: r2., 11 P YC 
Depth to water: __ .:..I_, :f:t ........ ____ _ 

Date: ~L2../{?o" 
Sam~ 7✓-P,bt//4 
PIO Reading: _Q 

Field Testing Equipment 

Make Model Serial # 

Well Depth: f~. "i S- / .3, 7o JJ-..z: 6"7<2&<2 C Ocf?<:"c?f?4 -'f1/? 

Water Column: / /, 7/ )3--.z- G?a ~e 09.::r1£???"1£:> 
Total Volume Removed (L) / 5 ½=<?61:: 9"2e2-Q £3(2 I -,Uoy 

Volume 
:nme Removed Flow Rate Depth to Water :remp pH SPC DO QRP :rurbldlty 

(liters) (ml/min) (ft) (celsius) (STD) mS/cm (mg/L) (mV) 

/O "<~ 3-6 ~ /, '?9' /,;;.Y6 <'/c:? C:,,/0/ 0,/-1/ 36. 7 c::>,~< 
///bo 5?."" .-Voo /✓ 99 //{ o/''7 ~65" 0,/00 C:,,/"'7 JoC?· 0,r"J9 
//,',-,,, /0 "'?"a::> /-?r //,~6' S,60 0.-/C:0 0,/,2 l::::J~£ /':J O'lr 

//,.'/0 /~ ijc:>C> /, 99 //,t/6 .5,S-'if 0,099 0.-/L../ ~/,~ C>,O:K' 

//'/~ /~ "/Oo /,9~ //, '-//" t:;" ~£ 16,ow 0.// o<.~ 1 O,:J;J... 

//,',J 0 /6 "'7.-00 / , rr //,L/1(" ~5"7 k'.207",!T 0,// /7.7 ~6"5 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2" screen volume = O .163 gal/ft or 616 ml per foot 
Sample Collection 

Time Sample ID Container #oflottlea Preservative Art•IY$1t! 
//,'.at, r H'? - c -1aa1M 1-a o g 

Comments 

c~ qyr/ o4r6cc 

:::Zr:&C~ /o«/4:r:r 
Signature Date 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Shepley's Hill LF 

Location: _A_._y_er-'-, _M_A _________ _ 

Date: /cf, loo 
Sampler: TP.> /N t 
PID Reading: 0 

■ECC■ 
Well ID: S1-/r'!- "I' -S( 

Start Time: 0'1 '(f End Time: /o 15" 

Well Construction: · '1'' f11(_ 

Depth to water: 5°', O'.f 
Well Depth: -,~. 7 
Water Column: ,'/_,~5 

.Total Volume Removed fl) :u;.o 
Volume 

Make 

tsx 
tS.Z:-
&,rn.,./k 

Field Testing Equipment 

Model Serial # 

,svMl)S aaK. o.5"'18-n 13 
h~)<t,,I{ O'(:s;S-5'15lf~ 
;n)ct/2_ ,;::Jo 3 - l s-t:> y 

:rime Removed Flow Rate Depth to Water Temp pH SPC DO ORP Turbidity 
(liters) (ml/min) (ft) (celsius) (STD) mS/cm (rng~L) (mV) 

/tYt>O /IIJ,D -~ t:,,07 7.~J (;,, J-;; (),7'J 1 'J, I -1/'t ,1/ 5,31 

/oos- ~};,£ - .',, o:., ?;t1i ~.lO U,713 -'i°,,l, s.-5'>' ), ~ 

/olo JC,o s,o, I• If') (;,~ 0, 110 I, '1 -s~s (p,,;-

/01-i'" /-J,ll s.01 '7,1./'i '1,Jo C,,70.; /,~ ..... 53,} &,i"I 

J o'i!t.) ·'JIJ,O .cr-107 7.'1~ ~-~ o.,,n l,S -:,-S. 0 i./, I ~ 

Jo){' ~~ S,o, 'i.S'> ,.rO 0,"105' /, s- -Sb.7 ). • 1.// 

/t?Jo ,'#:o ~ S" D7 ').SI (p :». 0,70) /,s- -S-7,7 ol., /J 

. 

Acceptance Criteria: < 0.3 ft 3% :t 0.1 3% 10% :t10mv 

2" screen volume = 0.163 gal/ft or 616 ml per foot 
Samp_le Collection 

Time SarnplJ ID Container #ofBotllea Preservative Analyses ,~, <; II fV1 ~ °Jlo -r-C.- 100 I t..O O &° 

Comments 

Cl~ev + oJ-.- ,ss 

7~ JI/, lob 
1gnature Date 



Environmental ehemical eorporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Shepley's Hill LF 

Location: _A_._ye_r""", M_A ________ _ 

WelllD: ~-CZ3-,9p2.,p 

Start Time: .,(2/ f5 End Time: /..3 ,' ¾::2 

Date: /o /; /G);r 
Sampler: zzp/"'~ 
PIO Reading: Q 

■ECC■ 

Well Construction: ~ ~1 .PI/C Eield Testing Equipment 

Depth to water: t;£ ££: 
Well Depth: 9c2 S'r) 
Water Column: -g-6, Q___£ 

Make 

l:,Jz: 

!::a: 

Model Serial # 

0 ::V:,,<2£2?['....4.;;9 

c:27(.:rL "'.-4 D 
lotal Volume Removed (L) /42, Q ~ 

6,5°0e:?.2f 

&:?:?><-<e 
90x'o 5 ,..g;? :3'->7£47". 

lime Depth to Water 
(ft) 

Acceptance Criteria: < 0.3 ft 3% 

2" screen volume= 0.163 gal/ft or 616 ml per foot 

± 0.1 

SPC DO 
mS/cm 

3% 10% ±10mv 

Samp_le Collection 

Time Sample ID Container 
/--?. / 4,/ ~ f' ~ - 9 7 - ~.,;:J f.?- J L) 0 J Zl)(R 

L C2a6ckc.r Commttnt.i ~/4<::::..d&~,r;;;.;;;;i~c:........:;;:_~--1.:.....:: ..... -~ 

~ ~ 
Signature 

# of '4>ttle& Preservative 

Lc:::J L!/4z: 
Date 

Turbidity 

Analyse~ 



Environmental E:hemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Shepley's Hill1~ - te: &;/(4;;;.J?J"._ 
Location: Ayer, MA • 

Well ID: r£,,L. - qb,2 "'" a 
Sample~£ 

PIO Reading: 0 
f 

Start Time:/4/zp End Time: (-?:Yr 
Well Construction: t/ ·- /JI/ C:.. Field Testing Equipment 

Depth to water: //41 S Make Model Serial# 

Well Depth: 6; 6'"a2,. ~ ~SJ:_AJI) j c'X)k os-"Ht ~ f3 

Water Column: /0£ccL?J: ~ 
v,nti/J:., 

~Xlfl 03/:Tl5"}<)'1,J'fD 

Total Volume Removed (L) /s,7:£: 'c?O~o 5)0 3-3~qr 

Volume 
Time Removed Flow Rate Depth to Water Temp pH SPG DO ORP Turbidity 

(liters) (ml/min) {ft) (celsius) (STD)_ mS/cm (m9'L) __ JmV) 

/_9!/0 < ,:;),s 74"7 --J. I t( 7,·;;-3 ~-1~ 0 :717 0.J7 -6 . I 0, 0 

/7 / /~ 7,Cl:? "7,/ L/ ,r/,?t> c.. . l/1{ D,7'.l-, 0 ,?- 5 -IJ.J o.o 
J_gf,Zc:J ,r-7,s <), I'? '"7.J&>, h .lllf l'9 --,J:, O,JI -13 (; t!J,O 

i/Jr~ ,,., Sb /, I~ ,,~-, G.zrtp o.,~ 0, .;J-.:., · 15",lr 0,0 
J-.J3v 1~ a,-;-- ·,,IS- 7, 3<.o ·(J).41 () ,73(. 0,1 0, -18.~ a,,o 

I ;;3)--- l l./,c70 I -1, '!J, {q,lf"I ~ .7)!c> 0,17 --~. 7 l>. 0 
/iJ'(O /:;, J") ·v V 

'. 11.' t,,50 C),731,, (j, I) -dl,D O,o 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2" screen volume= 0.163 gal/ft or616 rnl per toot 

Sample Collection 

Time Sample ID Container #ofBotttea PreseNative Analvsei 
/ ;}"IS- S'fll- -Ji> -J/lt)/ 2-{Jl)<j 

Comments 
('q/,i,.n,le.,<.. ?r-1:,. '2% ¼- fy,~ a-.J. 5-f ;/( r-&./ 0 be S // -r~.s 

>'" -'·•;Jt c.t'---' t ;;z:,..~ss 

~ -- /c,/, (c;..r 

Date 



Environmental ehemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Shepley's Hill LF _ ·- Date: / 0 /, /ok 
Location: Ayer, MA • Sampler: 7'C; / IV b. 
Well ID: >H l - '1 PIO Reading: 0 

&tart Time: /'1 oO End Time: l.!:/!J£. 
Well Construction: d- ,, Field Testing Equipment 

Depth to water: ff.9£ Make Model Serial # 

Well Depth: ')-~ ~:z:- '2£0~$ '"° 'J(t.,/c, 

0~ /( 0.S°',,. /ff fj 

Water Column: JI,.. b°t ¥il. 0 rr1_.f°,_9,AJ) 

iotal Volume Removed (L) /,,..,.ilc ~~D J:to3 - ~ $"by 

Volume 
'.Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP Turbidity 

(liters) ·- (ml/min) (ft) . _ (celsius) _ . (ST[))__ __ rn~!~n,__ (mg/L) (mV) 

/'(() 6,o '1oO 0/, /0 1(", 'it I "SI O,ao~ '¢,'{ -37.0 o.o 
JL('ib - S<.o o/'OrJ Y:/o 1t7"3 6'.9'~ o.~ o:z.o -.:nrt5 
/1/'J (" /0,0 4-'ct3 9./o 1f.'·7// 6':.-,,,-..5 ~.o:?a:i2 /,~ -#~';'(' ~, 
111io bl"'> ~0(; ~ /("'l -~~..'.< 6, 'IL/ O.oZO...J /, ~ i-~.< -¥: /I 
/'/3 .,- 11(.o I I . B-,-, ( '-¥~ (J,,cl( /, ~ -'l"(.:J d->r t 
1'1¥0 /[p .o .(, 't,, P',i-5" lt,,1(1 o.~f' I, I -'{",o I.Lr 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2" screen volume = 0.163 gal/ft or 616 ml per foot 
Sample Collection 

Time Sample ID Contelner #ofBottlea Preservative Analyse1 
14'1< c. i-1 l-°t - I OD I ZtJ09: 

Comments 

T':P M..&; !vi 5' t- Cc. I - krir/f r< c.c. ( • s: w ; f C lL,d -h '-~~ 
Cs {',l ty< ld'lc CQL-kr { 5,-.> lft:.'io - 0 5 00) • 

. I t »r1dt C lec.r h2chelc.ss 

9·- Jo/1/oi 
,,,. "' Signalilre Date 



Environmental £hemical Corporation 

Low Flow/Low Stress Groundwater Sampling Log 

Project: Shepley's Hill LF 

Location: Ayer, MA ~---------------
Date: A::;;/4./c;;r 
Sampler:& &-'<<<2 , ,d EaC,,: 

> 

We II ID: ~ '.r':z 7/E ✓CIO-Z2<20'-6 PIO Reading: __ . _Q 

Start Time: /4/,/0 
Well Construction: 

Depth to water: 

Well Depth: 

Water Column: 

EndTime: /½~ 
d2;~_ pyc; 

·13.1 
6/, 'o/'5 

5'?T, l"Y 
Total Volume Removed (L) :2;?,£ 

Volume 
Time Removed flow Rate Depth to Water 

(liters) (ml/min) (ft) 

/#.' /,<" ;;i.? Sc::?C> ~ "?I 

/41c:25 7,S ,(?),?') ??/ 

/~-'J'~ /ol, ,< .StXJ "3., .?/ 

/,sf/~ /7,S Sc:>o 7,J/ 

/~!-~O ;Jo, ri i:-oo 3,3 I 
/-1//,s.t;' ~.:7,S "\/'Y'5 3, "JI 

., 

Field Testing Equipment 

Make Model Serial# 

ifL 6Cb,>(L O/KQ6o/"J AE 
,,l::f .z: &'...5oc70--£ CXJ£05":?~,4<7 

LP<%64: .;zo.2 a /£@- o r02 
&.an::d ~~P Ko.s~.50.23 

Temp pH SPC DO ORP Turbidity 
(celsius) {STD) mS/cm (mg/L) (mV) 

//, /"J / 6,60 0,07? >I,/ --?, 7 /0.33 
/o,q5 6, ,c:; 0,/0 ,I, 3 -J'lr. I 0, .Y-5"' 

/&>.7'6 6'5°c2 0, M'!'" /✓O --o/'/,.£ 0,QZJ 
vi, 9,<" 6,~'? o,::za7 CJ,9 -"Y/.e C,,OG 

/o.9'0 6'. .L/'7 O,,:l/0 0,'1' -~/, 7" c), .;l.,;l, 

/0,'7/ ~ 1/'x" 0,,;2/.? 0, 9' -4// 2 0,-s,,'6' 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2" screen volume= 0.163 gal/ft or 616 ml per foot 

Sample Collection 

icz::.-.z2 V &''lTT//47 t'Q09. ~aaY , e/4.o1:c . 4.C-£:., c::V~, f~ - L"« -<'1/,;,,;aG, 

comments 

~ /46--a::aeaf( ✓c/2/4:J? 
Signature Date 



Environmental ehemical eorporation 

Low Flow/Low Stress Groundwater Sampling Log 
~ 

Project: Shepley's Hill LF Date: & /ol /oz: 
Location: Ayer, MA Sampler~4aae4,.~ ,e~G"c:>■ECC■ 
Well ID: £kc! 9'9'J/C LOOa?o?CJc:>o PIO Reading: C> 

Start Time: /3 / ff End Time: /-'r; / C>C> 

Well Construction: c2 /I PVC::.. 
Depth to water: .3,, 6' O 

Well Depth: 2r"O, 0£ 
Water Column: 7&: ~.5 
Total Volume Removed (L) _s:2_.(}._; 5 

Volume 
Time Removed Flow Rate Depth to Water 

(liters) (ml/min) (ft) 

/✓J/,20 62,,J SC<:? .:J',60 
/3','JO '/.~ .;;""("'y) ?.60 
/J /-"j/O l./-2 .5 5t:::JO ~-~,,-, 
/J/5 CJ / ?';~ Sc:t:> 3,60 
/.:7,~ ::),,..,, 0 5'CV 3;£0 
//2'.'r;n ~.5 ~a:, ~,~0 

Field Testing Equipment 

Make Model Serial # 

);Yz= tSOOXL O/.ko6¾7At" 
):;.r:z- 6" .5o dP.r:: GiZ.Eo£J"YA?/ 
~rk eZOe?o #s:0-0900 
6eokz4 &90,ryo kCJ£"c:r;µOoZJ 

Temp pH SPC DO ORP Turbidity 
(celsius) (STD) mS/cm (mg/L) (mV) 

//,~ ,s,5"7 c,,W5 &,7%' -53,3 Q'T,J 

/0, 9-:/ 6. 3 ~ &,-:9/,;t c),,:Z I -3'.r,1o /7:0 
/,,;?, 9-:7 6".53 0,536 0,1_.5 -cr<;;I 5.24' 
/0,77' 6",5y 0,!,3/ 0,,0 - 70,6 £l,S7 
/('), "'Jr? 6,,50 0,5J/ C::,,,/.:z -9"~'7 62..o// 
//'J, 79 ,<_ §'7 0,5Z( 0,/ol_ -7c?, lf' /,5"~ 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2" screen volume= 0.163 gal/ft or 616 ml per foot 

Sample Collection 

Comments 

~~~ /o/2ztpa: 
Signature Date 



11 

Environmental £hemical eorporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Shepley's Hill LF Date: )0/2.. /~ 
Location: ..:..A;L.ye..:..r~, ;.;;.;M.;..;A ________ _ Sampler: 'JV<-r ?½,rb Yf- ■ECC■ 
Well ID: 9t(""'-7-;-3d)( 

Start Time: /'@O 
Well Construction: 

Depth to water: 

End Time: /'{5""7 
~t,,,( 

C,,/( 

PIO Reading: _L2_ 

Field Testing Equipment 

Make Model Serial # 

Well Depth: 8'.3.c; ~~ 
y5-c 

{;.:,?.>'1?;05 0.JK QJ:,5'41!, 

Water Column: 7'1,71 fuo >'4f ot,r1Y2z9.-18 
Total Volume Removed (L} L;;,o t✓• ._ilc. ~o ~o .01eo 

Volume 
lime Removed flow Rate Depth to Water Temp pH SPC DO ORP Turbidity 

(liters) (ml/min) (ft) (celsius) (STD) mS/cm (mg/L) (mV) 

/1./3 o /~. b 400 '7,/S '"7,c(:, /_ 3J D,-,1'\ {),;}<>, - 73,"'J 
,u,[o ~o 7,nl 

-
6i. ~c; onn 0,c)S- -')'(, ~ 

iUIIJK:' /0,0 j 1,0'-' ✓:. 4~ o,,,'l.. C>,;)1./ ~ .,;- I 
J,. -

9,~("' l'f~ J"lt-,0 ,ir &.~, 
{;; "" 0,713 C>,'J'( -?<o-i' 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

211 screen volume= 0.163 gal/ft or 616 ml per foot 

Samp_le Collection 

Time Sample ID Contelner #of Bottles p,_servatlve Analyse! 
11.1,;-s- <;JI /"'fl -~ - '2,."~K I t> O:} 015' , . 

Comments 

.Ovcy< hr /5 ca irv 6? ·'I 00 ,,... / I~ ,{y 
r;ft&ar k < ,,., c ~ .:,J..c; 1e >6, 

be_~ 5-i,.,..I,~ l"l.~I~.~ 

qn« s 
- - signature 

JD/~ le:> r 
Date 



Environmental Bhemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Shepley's Hill LF 

Location: Ayer, MA ...-...;...:.. __________ _ 
Well ID: S#n - "71- 2> / rl 

8tart Time: I ~ o 

Date: -lo=-:-:/g __ _ 
Sampler:4 'iv:: l3c:-n 
PIO Reading: 0 

■ECC■ 

Well Construction: 

End Time:~ /c 

~ "l'v(_ Field Testing Equipment 

Depth to water: l d£.1. 
Well Depth: I:£· '1S 
Water Column: 

Total Volume Removed (L) ' I "1, o 

Jt{,o'( 

Volume 

Make 

~S:J::! 
ys:;;::--

{.~,_-1,l. 

Model 
,-~,!,hlD.S 

{,c7l> KL/?_ 

~o 

Serial# 

6;;> /;. 055&:#6 
01/:71f7911 D 

~o-O<,~ 

:rime Removed Flow Rate Depth to Water Temp pH SPC DQ ORP Turbidity 
(liters) (ml/min) (ft) (celsius) (STD) mS/cm (mg/L) . (mV) 

/?,'i-S- t,.o 4cr0 /.-Jt- /Q,61 ·"-"iS't O,IS, 0,'{fo );),i 

·73~0 i"'• 0 I /,,t:... 175, /,5" - .r:~, D,IS, o, ac; '&,1. 
/3)} t-o~O 1 /, 7<. /0, ~ .s-: 'a'3 C>,157 0, IC-, ~<.> • .., 

/t{Q) /-:).,O /2 ?~ /,O.G, 1 s-.~, 0, '", t>. ,~ d"7. I 

l'lo-r /'(, 6 '-- /, 74' /0•"-1 S,~D 0,15°1 _c:>./5" a,r.o /,r;}, 

. 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2" screen volume:: 0.163 gal/ft or 616 ml per foot 

Sams>le Collection 

Time Sample ID Container #of8ottl&a PreseNative An(lly,e! 
lll /0 IC"Hl"'l- "'} - \ J A Jc,D(}C>fr 

Comments p~ I"),.,,,;,..., @ if 01' ~ L- /-.;:.._;, /;e;~~ r~f., { ,,,,,p;,•h.3 
5c....,., le: c le,,c ~►-Si , 

~ 
tol~101s 

Date 



Environmental ehemical Corporation 

Low Flow/Low Stress Groundwater Sampling Log 

Project: Shepley's Hill LF 

Location: 5'~r, MA 

Well ID: ~~ - 05".-<foK 

Date: /o /~loi 

Sampler: f7{gr '3c,.,,.. ?f-, 
PIO Reading: D 

■ECC■ 

&tart Time: /4'( -5' 
Well Construction: 

End Time: l:,dO a,, J't/<. field Jesting Equipment 

Depth to water: I~ ,7 t 
Well Depth: 33 . .-,3 
Water Column: f.:l, "t). 
total Volume Removed (L) ['d-1 0 

Volume 

Make 

~ 
~z-
(.,,._&_ 

Model 

(,~Qb 
~c.g_ 

dO.J;,O 

Serial# 

C;>c)t;6c;$.fl'l6 

blr.rts:1?-z 4<) 
/li?eo - ~<~, 

Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP Turbidity 
f!iters} (ml/min) (ft) (celsius)__ (STD} mS/cm (mg/L) (1'11V) 

h,e,o IP,O L; tJU / 3,7 b -, ,(,ii [p,S, 0,551 0-'I >' -lo3.o 

/3-cr.,- ~ o I /3,,'6 7,'I-'> t, .S(o O.~"'JI o.~s- -IOO,l 

13/o /o,o Jl. -, (o -, '-" Gi,5'1 ",5'1"1 o,.,"!> -Joo,~ 

/31:J ,~ "" 13, -, t;. , ,"ii {p,~ 05'1, 0,.}-~ ·-/o'(,~ /'1.3 

Acceptance Criteria: < 0.3 ft 3% :t 0.1 3% 10% :t10mv 

2" screen volume == 0.163 gal/ft or 616 ml per foot 

Sample Collection . 
Time Sample ID Ccmtalner #ofBontes Preservative Analysei 

J-,,')O ,.u ...... -o, , h c x /oo'do~ 

Comments 
f., ,>J- JS-,,.,.~» <9 '(&?(),v,l/,,.;,., '2<~ 7 h"t o..( 0 _..{lrt,:2 
~ p lg. ,, • t h4c k h 

' ~ 1,)1. 111 s.ih 

~Signlt~ 
tc,/2 feat 

Date 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Shepley's Hill LF 

Location: Ayer, MA __._-=------------
We II ID: Sf/ fY7 - OS::: - 3, 8 

Date: /olo /orr 
Sampler: 7J w t3eaa: '"!r
PID Reading: 0 

■ECC■ 

Start Time: //'f-£' 
Well Construction: 

End Time: ta 1fQ 
J .. ~ Field Testing Equipment 

Depth to water: /tz,W 
3a~.n 

Make Model Serial # 

Well Depth: 

Water Column: "d,. J 

lotat Volume Removed (L) d'i,o 

Volume 

~5T 
¥-sz: 
,.,O<#ft 

'-::J_'o,,..,oS 
&OO )(£)? 

aoc,o 

O;}/<. oS'1 'ii-J4{J 

Oo/::1' 125'25 A .i, 

/~-oc;co 

lime Removed Flow Rate Depth to Water Temp pH SPC DO ORP Turbidity 
{liters) {ml/min) .. {~) {celsius) (STD) _m_S/_c::m __ (rn-9/L) {mV) ,,, ., J~o son //.oS- /.~'( '7.70 OSI) I. 'fr' -)0.(p 

h,-a n,S" .-rov )/,o~ 7,h:T ,.~!, . 0,'{7,{ C>,'f, - °Jd.~ 
I';) d"l- ~(J).i) ,YdO l/~~f!J 7 • 7Co ,.'f-5" 0,/fCio o a'=> -'fo.-;-

/-;J3o ~d".o ~(70 //. /0 7,(:,::,- ~.35 6,'f''II C>. i)~ -T>.) 

/;?,5' ~L/,D .:..10,0 II. 10 ..., • :TT, t>~i 0.tl~~ o.ao -){p. / /,/'] 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% :t10mv 

2" screen volume= 0.163 gal/ft or 616 ml per foot 

SamJ>.le Collection 

Time Sample 10 Container #of Potties Preservative Analyse~ 
1~'10 <!,;-1,,r, - cs-_}';~ Joo;>c,lf 

Comments hr;~ {;.... "- )o .,..,,;_ Q ,,;-OI'),,,..,/_,...,;_ ,kf,-e. Sf:-r;I o{ --.,.,-/-.. ~ 

s::::;lc. Cll½e t-'tt"C k'is 

~gnas;:::= 
/vL_~1011 

Date 



I ('j +"' d-

Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Shepley's Hill LF 

Loc&tion: --'---A.;.£.y_er..,_,_M_A _____ _ _ __ _ 
- <!! ~ 

Wen 10: S1t11? - o~ ~ 3 ,a 
Start Time: loS-0 El\d Time: /;t 12 
Well Construction: d '. Pv C 

Depth to water: a.:..£ 

oate: tel~/or, 
Sampler:::n /,.,. 8c-w,.[Z_ 
P,iD Reading: ~ ~ 

Field Testing Equipment 

Make Model Serial # 

Well Depth: , -1,os-
Water Column: 5 3- f5-
Total Volume Removed {L) ~ (:) 

'/5-;-
~~ 

6.* 
'Sol'?vS 

(pO()ALI( 

dO~I.:> 

bvk ITT !i ,1,s. 
C>'t:r /S-$,'; t1:A. 
Lia ':JO -o 7 00 

Volume 
l'.ime Removed Flow Rate Depth to Water Temp pH SPC DO ORP Turbidity 

(liters) (ml/min) (ft) (celsius) (STD) mS/cm (mg/L) (mV) 

// Jo /,,/, D ~Ol,;> /,.'(;) tf','-'is 1,01 0,9?.1 o.~-., -J,3 
,, ,-r 1./ .. , .,- ,.,-(:> /,. 7 1/ '1, ~, ,,71 h .5 1S- OS;, -S.;) 

II a-o S,5o /€0 l~.,.,s °"'"°' /,,, 'fo:, o,SU 0,'-/'{ ' ', ,.:,-,,~ ,.o 3oV 1'1, >iJ ~·3>i- '1.n 0,?'J c:>,30 -3:), 7 

//?-Jo ~•<"1 >°" · ';)l,-S- °'• 'f O 6.~ C>,7~) o.~ -S1. 'I 
/1'1..< Jo .o ?O"l> 

g. ,_ . ..,.., C,, t/l,. ,. ~"} o.,,~ 0. ~ 4 ... Sl I 

·1/110 JI, :;-· 302:> ~a.:;:,. °J, '{ C, ,,1r:,- 0,',/y o.~~ ~"';. ::,-

/Jl/ -r /J,s- ~ ds.~, c,,-.< , _c;n. 6.~,., O ,';\I -s..,.s 
//',O /3 .:r ax:> '°;f'(, "( ~ e,,35"" {.,. ?;:, 0, 10, O,o~ '- (? ·,." ,,.~ 11 .o oaO dS°',::,-S- ~ .3) ,.~G, c,, ~ O,'fl -"°·~ 
/,-r:,o 'l-1.0 9-~ :)4. ~o q,3, 6-~ o. ic;S- ~.31 _ ,3, I, ,~ ,~.o ~ '9c..-,s c,,,o b,tl/ O,C,0) 0 ,as ... ,~.'( 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2" screen volume = 0.163 gal/ft or 616 ml per foot 

Samp_le Collection 

Time Samplft ID Container #Of Bottle& PreseNative Analyses 
/"JI< SlfM-CS -J'H3 loO~o~ ' 

comments 
/2,t<}•,1 & .;-S......,f ';}--o .~;,... Ix:~ ~)-..,;=, c,,,..~+w--f;J {"- 7' firs) 

~ -

I of# 
(ol~/c,1 

Date 



d o~ cJ 

Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Shepley's Hill LF Date: /P /2 /p ~ 
Location: Ayer, MA Sampler: 7J <b-- ~.,,-,.,e/r:t- ■ECC■ 
Well ID: SH/Y?- or-35 & PID Reading: Q 

Start Time: /o-5"0 
Well Construction: 

End Time: /';} I -5' 

Depth to water: 

Well Depth: 

Water Column: 

'.'fotal Volume Removed (L) 

d R">:<-, 

t 
Volume 

Field Testing Equipment 

Make Model Serial# 

e'c:; 1 c... L 
/T --

Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP Turbidity 
(liters) (ml/min) (ft) (celsius} . 1STD) _ mS/cm (mg/L) (mV) 

hie, /C.,10 ~ 'Al- ·7»,- 7-t~ '1,U C,,87'? C).~~- -~j 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2" screen volume= 0.163 gal/ft or 616 ml per foot 

Same_le Collection 

Time Sempl, ID Container 
fi}. / ~ 5/1~ ~05,.. ~a, R /ot>d o" 

Com_ments 
543:f'- Cw f-~dt_-j~ 

9<1s;g~ 
o-· 0 + a-

#OfBottl~a Preservative 

I o/"J 10-rs 
Date 

-Z ,'2(l 

AnalyJes 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Shepley's Hill LF Date: Jo I &I oft 

Location: _A...,y_er ..... , _M_A _________ _ Sampler: 7 7 fw: °f&ttft ■ECC■ 
Well ID: ,)Ht'.""' - 9) - ~" ( 

Start Time: {)]L/S
Well Construction: 

Depth to water: 

Well Depth: 

Water Column: 

End Time: / o , S

Y" eve 
7,.0J_ 
-;::,/oo.' 

1 
Total Volume Removed (L) 2!'· ?5" 

Volume 

PIO Reading: __Q_ 

Make 

l/57; 
'/SL 
L . ..,,..,.ffc 

Field Testing Equipment 

Model Serial # 

~ p-,'2,5 0-;) k OS7 8- ~,(J 

,~ )CL((, D'/SiS-<}'}j,,-,t) 

~o /Ct o -o-9cc 

Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP Turbidity 
(liters) (ml/min) (ft) (cel_sius) (STD) mS/cm (mg/L) JI!'_\/) 

~/C> '3S.o ~oo :1'!.-, 0 ~ -, ,S"'l. 7.frC e> ,;>) lt'i 0,;)3 7, '1 

t7i IS- '3,.0 lJcJO J,t. ~!.- ,,3) ,.,,. 0.,~ 3J-,'8" 
-

0,J'(C-, 

O~>O le. 6V '-lv-o 0-,.~ ,. l'l --,,..,.., /J .:,411.( o.o I .o 
iEz>'lh- 'le>,~ 3~ '),i.';>, //.' ?» '7.~ (:)JCO')" fl)..,, t:J,.D 
053.) 'Ii,) 3 oC't> J'). 35' ?,o') -, .. ~ 6.~7, D, '1'1 -~;., 
O'J'(D I.{~ •. -r- &~ ·?4. ,S- -,, 3s -,,-,3 O,Jes,, o,y!J- -i~., 
oc;"(S- J( S:S" ~ ;)C).?1 '7,n 7,i"D o.~) n.5') -ri. I 
OC-,50 L1'' J-5' Jso "'lo.~'} -, L~ t,'t'3 0,;)S1j (') "Ii' -~'1.~ 

o~,;-s- 4,.~ ... - Q,oo "lo.~ ,,'1., -, ,,y o.~sv D tJ(J - «J3 h 
/C1Dt::7 '1Yr, )-S cJ-CIC> '3o.,o -,.~ --, , ?'(. O,'}SS O,l'1 - Cjtt, 'j 

JOO') /../";. 'lf{' ~ ~o.~, ., • '941 ,,lG, o.~-<, 0.3'-/ -CJ-,,;, 

/t>JO Su,-;,-f' J-0'0 3o ,'7, ,,75' ·7,1r1 0,;JS<. 0,11 -'7,. lo s.,~ 
Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2" screen volume= 0.163 gal/ft or 616 ml per foot 

Sam_e.le Collection 

Time Sample ID Container 
/015" C-i-ln - 'i"il -~~( IOC>l~ 

Comments ' 'Jc.,..,4.. e. ft.~ 1 c., """It,.., 
,.,., 

~ 

#ofBottlU Preservative 

-,.. ,.:.. ,..... o"'1a<J 
~•'o#f. C,;,c.c,'4,c;/ ifSUC.., 
/ , /';'l: 

Date 

Analyses 



Environmental ehemtcal Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Shepley's Hill LF 

Location: ~A~ye;;.;..r!...:, M;:.:.:A_;__ ______ --,:::,0_ 

WelllD: 5HJtl/ IJ5='-/~,1 /flD)).f)o&' 
Start Time: I{ 5, () 
Well Construction: 

Depth to water: 

Well Depth: 

Water Column: 

End Time:_Q_j_U 

/ 11 l't/C 
£/..~>0, 
't 'f, $ 'i I 

39 ,7,- ' 

Total Volume Retno"8d (L) .3.'2 . 0 

Volume 
Time Removed Flow Rate Depth to Water 

(liters) (ml/min) (ft) 

II !J~ ;z,s- 700 1./,<"D 
/.1~ ,,5 !i1)0 4,sV 
l~l5' 1 )_. 5" 'i""-00 L/, ljb 
/';.. :z ';, /7., ~oD y,57) 
/:2 3$' IJ~. !J SW LJ,S'"b 
I)..(/ (;J ~5.0 ~C) 9,5-0 
/)._ 4 5 ;. 7, c; 9)0 Lf, _s-o 
IJ-~o ?0 - 0 ~OD 4. SD 

Date: /0-J. -0 T 
Sampler: tf,{t&~/ Lie~ 'o 
PIO Reading: E) 

■ECCII 

FieldTesting Equipment 

Make 

Y5I 
'(}_J 
Y.o..Me_tR-
fu_/et-"1.. 

Model 

ug>Kl 
(eg2ijj)_? 

;ltJ.2.0 

G!~Fif 

Serial# 

c,14Di,'(3 A£. 
02€053'1 A/1 

1tro -tJ7{)D 

11% oo $ t>.;>3 

Temp pH SPC DO ORP Turbidity 
(celsius) _(~TD) mS/cm (m.9./L) . (mVl 

ttJ.13 I;, 70 . t)I./~ 3.fl I), b s/,o 
/1),)f) I.,, 3 'I ,0:J5 '3,63 51,5- IY,t, · 

/0,(S' ,.:ii .oi~ ?-h7 'I).. 7 ~.7/s, 
/o,I/ 6,11 ,6J3 '?- t:, 7 111., l.ro 
{O,lt./ td"5 033 :; ., 7 /5"/,;J... O ·'f1 
JO ,I;) ". I I rO~~ ~,Gi ~ lb 7. 'I /),~$" 

10.13 /p,/b , 03S ·;.{pri/11,0 0,9;1. 

i()./5 6 .fo ;t7?3 3,6s- I 71., '(:) , IP '/ 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2" scteen volume = 0.163 gal/ft or 616 ml per foot 

1/1 t:>S 'tJ_A tot.•J.UJof" 

Comments 

~E P ~ ~ignature 

Sample Collection 

# Of QC)ttles Preservative 
I 

I 

4)~..2-08' 
Date 



Environmental ehemlcal Corporation 

Low Flow/Low Stress Groundwater Sampling Log 
~ 

Project: Shepley's Hill LF Date: /tJ ) -0 Y 
Location: _A_._ye_r-"-, _M_A ___ .,.,--____ _ 

Well ID: j HM Oz 'l/21 /(K);l;)oo g 
Sampler: U'tW£e,-c,'o !fi,1.cle__ ,1 ■ECC■ 

?'I.I e;;/~~{" 
PID Reading: _ L/__ -

Start Time.It 5) End Time: L/20 
Well Construction: t''-f' .... t:_L-______ _ Field Testing Equipment 

Depth to water: '/..0 / / --------- Make Model Serial # 

Well Depth: 7--S (., °2 / ~l ~,,(l c)//(06 t:5 dF 
Water Col um~ w 9, ~-:S / Y5l h!;P11/1>5 __ t>-2 f Ofl'-/ 1?"1 
Total Volumt R6rnoved (L) ;;2,_z $- IA~ ;l()JCJ M,TO -O'JCJO 

~-~ 
Volume 

&ecf""I- II tJ~w .lt> ,ii.~ 

Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP Turbidity 
(liters) (rnl!min) _ _ (ft) (celsius} (STD)__rr,Sjcm (mg/L) (mV) 

JIOO 2; ~ qgt; '-/,07 /0,37 I,, 71 , ?/0 ,53 -7aS /5,;l 
II Io 7 - ~ !,,t)O '-{ I 07 10,3«-1 &,,70 , Ot~ ; ~~ -,~.,. 13 ;-<g 
II ~o /)., ~ t:?)O '-/, 07 /0,3'/ IP. 70 ,g.1 j ,J~ - 7f':7 :/ht'/ 
JI 30 17,c;- ~ Lf .07 lt>,~o t:, ,70 ,§30 ,/5' - 77,) . ?, 7~-
ii?, i::J.n,o }OD 4,07 /() . ?} C,.~r , r;J/ I I'/ ~ 77, f , ... ,~ 3 

I I '10 ;;.;;.. ~ !t:ov '1•07 /0-?0 h.t,k ,§}/ , 13 -7f/:i '-·~ 
1115° c9~-, D StJO '1,07 /0,so t,,{;,7 -~3} 113 -h.1 t, .3tf 
I I 5°"0 a1. ~ 560 L/, 0 { //}, s ( b,b7 ,fJo , 13 --n.o /,,, J~ 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10rnv 

2" scteen volume= 0.163 gal/ft or 616 ml per foot 

Sam_ele Collection 

#of Bottles S6! 

~ 

t:u rlJ; l~ Alo$)~ 

Comments 

~&= /C)··J -D C 
Date 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Shepley's Hill LF 

Location: _A,Lye_r_,_, M..;.;.A~--------

Well 10: $ tltt1 95"- lj I 8 /{)()).~(}()f 

Start Time: 7 'i 5 
Well Construction: 

Depth to water: 

Well Depth: 

Water Column: 

End Time: K 2 (: 
J/' PVL 
j_.11' 

'tO c,, 7 

'P--1,,0 
total Volume Removed (L) 'JD. 

Volume 
Time Removed Flow Rate Depth to Water 

(liters) (ml/min) {ft) 

7,::;v 2 t/t)a 'l/1/ 
!Vm In '1()0 o/ , CJ/ 
fj-t o /{) 'j(}() 9,1} 
IYJD 1'1 l/l)O 1.? I 
r-;;..~ )~ ttoo °! /II 
t:J3o JV 1./00 q, tJJ 

~ 

~==:::;, 
Date: Lok/off ' ,. 
Sampler: JJ,ala dwe,,J~ J Jtt;i~•Ecc■ 

I 

PIO Reading: _.12_ 

Make 

rsi 
}11 
&.~ 
C,£ded, 

field Testing Equipment 

Model Serial # 

h/X)XL Ol~Ol,'/3 IF 
,.$72&11)5 o;Jeofil#l?t,q 
:J/JJ.D lt,To- 0100 

6«¥" Vt( HO/p ex> 30 :2 s 
I 

Temp pH SPC DO ORP Turbidity 
(celsius) (STD) mS/cm (mg/q (mV) 

JO '-17 ,~. /.J, ,bfA, 1, 57 ll.1.? 7 /{/.~<; 

10. '!lo lt, .7 0 ,V;J 'f l).~'j L/t;,::J.. 6.nc, 
JO, '13 ~,73 .o,:s t),2'1 17, ) l, J~ 
W, 11'3 tJ.7 Y I os-.i o. 30 IJ,3' /.o"T 

/0...53 6".75 .05..3 0,2.'ir /1, r /, /'7' 
/0, -1/"7" 6, 7.q , C.5ol.. O,o?,5' //,6 /. f 'R" 

'ff"$S DO -1/ l".:V) qq/ l/n,#'Y ;I!'.',"/'? ,05:l 0,oL7 /1'?. 1r' ,;; 9'6 

Acceptance Criteria: < 0.3 ft 3% :!: 0.1 3% 10% :!:10mv 

2" screen volume = O .163 gal/ft or 616 ml per foot 
Sample Collection 

PreseNatlva 

I 11 ,(2 I IQ,.,, v tl -u l1 ,vv--.,, .,..,., C'I I p 10)11L ;;t ,,"1,,.,,, ,.,, o,v• } "''•~) so~ 

C~mments 
,1.{5/450 ·{Ptfttt/J 

z~~ /0/.?:1£ g-
Signature Date 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

-~ 

Project: §hepley's Hill LF 

Location: _A..._ye_r-'-, M_A ________ _ 

Well ID: 'Slj1L1 OS" 1flL too~~cc,ff 

Date: io/;lof 
Sampler: /t{1t;/IP,./ ~~ (,i) /iu~kt:111« 

I 
PID Reading: __a 

Start Time:tf .5lJ End Time: CJ'~ 0 
Well Construction: ~/( fv[_ ~·· Field Testing Equipment 

9·££ Depth to water: 

Well Depth: 

Water Column: rr, "' 
Make 

Y~I 
;'i "7& t{_5I 

Model Serial# 

(dr2Xt. o1ko6Y3 HE 
69J/1rh ~;i£oS3 'I A:M 

Total Volume Removed (L) 2t2 IA~,,ilc J.OJ.O 1,ro -o,oo 
Gm:f--et:h ~lltP f/06()0?<? ~J 

Volume 
, -; 

Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP Turbidity 
(liters) (ml/min) (ft) (celsius) (STD) mS/cm (mg/L) (mV) 

900 ~ ., '-I()() 1,c~ /t).TI 7-'J> :9-i t),')..'J -/~.:l 76.() 
lfJ() 

-, ,-- LflJO -q·,r~ To,-P: 7,T/J ,fl 7J. ii;- . -Jtlo.r 12, 3 ' 'J~O i ').. '-loo q_ftj 10,3/ 1.tts ,'f'Jo t'J.l'I ~1'16,7 '1.7~ 
'130 It~ '-/00 'j,'jfc;' ;o.o. 7.r/4 ; ,_,:, I o,,s -11./ff; 7 ~6~ 
'13~ t? t/1) (} CJ.Y<" ,n_fo 7. '/'/ , 'fll 0,J,2 -/'f), ~ G:7LJ 
9£/o :10 'loo ,,~~ ID Ill j. ...;;; ,Vil o,. ;:i -n,;fi '-1,~IJ 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2" screen volume= 0.163 gal/ft or 616 ml per foot 

Sample Collection 

#ofBoltl&a PreseNative 

I 

Comments 

1f{l!l?.1; 
/J / .. <r 
~-----

- Signature 

/f)-J - {)( 
Date 



Environmental Chemical eorporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: .Shepley's Hill L~ 

Location: _A..._ye_r .... , _M_A __________ _ 
1¥• 

Well JD: -s:.l:Lt - I I 

Start Time; / 2: ff 
Well Construction: 

Depth to water: 

End Time; I 3 ';t o 

s)'' Pv<.. 
l.1:...!t..o 

Date: Lo.I 3/o"' 
Sampler: .~lee ,.3c:.,.1[ 
PID Reading: --=D.___ 

Field Testing Equipment 

Make Model Serial # 

Well Depth: ct°i ,'JO 
Li/!> 0 

¥5L '1~~.s O:JKQf!if,'11..l 

Water Column: ~Sr 
U-.iJ._(,, 

Gooy__c_t., t;~ 3:15:,-,c,AL> 

Total Volume Removed (L) 11.&. )o~ d'-/1/r,,, -,r-01 

Volume 
lime Removed Flow Rate Depth to Water Temp pH SPC DO ORP lurbidlty 

(liters) (ml/min) (ft) .. {celsius) (STD) mS/cm_J_m9/L) _(11'1\I) 

/~,n '-t,S- ...., ._,.:, I '? ,'t< 'i?' ,<.otj ,,oJ o.11~ o. J(, - '1'1.'f" L/ s•'I 
7~,~ C, .0 ·s c::o , ~ I.I~ ~.~1 C:, ,~ {) ,L/5'r' b,Tl -75,0 ~ q .'ir 

l'l.'".U':> 41, ?oo IY.~ 
r- .,,.. ~.,, O,i.,5<o b, 3".) -1'(.lf :W,o ., J) 

111 t:; °1,o -~ db / t:;r, i/~ ~.s-1 l, ,(.,, ") Oi'-i~'J o,3d -n.~ /q ,r;. 

T~ 1.Q /0 , :.r Joo J <x 1./'\ ¥, 'f'Ct {-, I "CT., 0,'{SI< 0,1;) -73, l 17,S-

1,3{ /) ,D :JN l'ff,'tS i.1~ l:,, ,0 O ,'i,;1 0 , 7,.l,/ -)~. j / 9 ,';) 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% :t10mv 

2" screen volume = 0.183 gal/ft or 616 ml per foot 

Same.le Collection 

Time Semple ID Contoiner #of~ Preservative Analyse! 
h.uo S1-ll - 11 l oo<id"' . -

Comments 
p~ 15 WI ~"' Q 3 ~ n,, L I"" ;v 6<.-fe.c. ~ fY"?" ,.b. ~~ k-y-"-' 
yr, 'q?k 51,,btr; s:: Lty t e.Jo.,.J. ~ 

~ -·->ignature 

JolJ/oi 
Date 



Environmental ehemical eorporation 

Low Flow/Low Stress Groundwater Sampling Log 

Project: Shepley's Hill LF Date: / p /:; / u'ir 

Location: .:..A;.!,.y,;;,.er:..:., ..;.;;M,;;,.A,;__ ________ _ Sampler: T'l Iv-- &,,,,. lT ■ECC■ 
Well ID: 5 ;Ip- 1}3- /OD PIO Reading: D 

Start Time: / 135 End Time: ____ _ 

Well Construction: 'i I/ Pl! -&ii Field Testing Equipment 

Depth to water: 4::'i,(eo Make Model Serial# 

Well Depth: 'fSI ,~~,,,.,t> s O;J I< os::,s 613 
Water Column: ~S-'- ~ ovi(~fl O'(J I 571'3 /1 l> 

Total Volume Removed {L) /55 ,,5: faa:t1t./fr £.O-;;,c;, &'f'"i6- 1:;-01 

Volume 
lime Removed Flow Rate Depth to Water Temp pH SPC DO ORP Turbidity 

(liters} (ml/min} (ft} (celsius} (STD) mS/cm (mg/L) (mV} 

J/&f'O ..., , .,- 4c:O ""'3~ I;;, D ,,,5' /Od,,,§ o. ';)7~ 0,"J'&' J. I )'; '-, 
It<< '7' s- qoo ~~-Si' s=,b?> //.00 o. 307 o,~, -?..% '°1.< 
}~ i/, s- '-{O'D 3-,, , '7 <.c, (g'-( }/,/3 0,3Jo 0 ,3;) - G,, b t/<t ., 
J ';)oS" ii .~~ ~~--v ~?. (a ·t, 8,'f"I, } /, d5 o.·~,, C), It -9 . ..., /,~?., . 0 
l'JtO Jt.( I 0 j~i) ·3tt,/5 g 7"' //,")-T o,?.,1 C>,~f -ti I I ,q,3 
}'';JI~ 15,5" 30-0 '?,J-/ .'i"'i ~.5~ //, 3 ~ 0,3,3 D, I 'is --IU'l 7'>, ,-
l'>~ f-"J.O -:sc:ro 3.S-,";). ( ~,"¥~ //,3"'!> 0,31) Odl -/l{ ~ Yl'.P,i 

I"} ;}- 5"' Iv-,-,< ~~o ~~,l ~ 1C,, //. J~ 0,31~ O, Id ·-IS-.7 ?;),-, 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2" screen volume= 0.163 gal/ft or 618 ml per toot 

Same.le Collection . 
Time Sample ID Container #of Bottles Preservative ,~~o 5/-11'- '7 ~ ~ /o D /OOJ01's 

Comments 
/lv:;e:J. l[ro;:v tz 517P (!'I /4.,:..,, ~"- /t'l,;.,..,./v-..,~~ ln-~:<<W 

a. "1'"'- s r, -,11.., - ;ul i:) :t QL-4.c k'!> s 

~ · 

~~ /013 loe 
Date 

Analyse! 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Shepley's Hill LF Date: /0/2/e,1: 
Location: _A..,_y_er .... , _M_A _________ _ Sampler: 7)/<c: 4z:x~ ■ECC■ 
,,..., ID: Silt.-, -'7 3 b( 

Start Time; / {) /5: 
Well Construction: 

Depth to water: 

Well Depth: 

Water Column: 

End Time: / l'd-0 

~f./( 

J;'~s.73 
5'"7,5"v ~,.,7 

Total Volume Removed (L) ✓'-/,O 

Volume 

PIO Reading: 0 

Make 

t.$' 
'1...SZ: 

l-1/4.. 

Field Testing Equipment 

Model Serial# 

t. s-om0~ OJ,Ko,:s t /1 & 
/pa:>;y,t___ O'{J IS"J.9'71'/j) 

~D~ '¢7'.% -1:,-.c.1 

l'lme Removed Flow Rate Depth to Water Temp pH SPC DO ORP Turbidity 
(liters) (ml/min) _ _(ft) ___ (celsius) (Sl'DL mS/cm (rng/L) (mV) 

ID?:J ·1 <is'°,O '{t:71> 3O, '-/0 S? O JI, --,,o' f!) ,1// 't, / .(p'J- (pd.~ ,.~~ 
Jo"{o /o.o t{l7V ~ c.?, '5"0 ~ .l./ o ·,,o'ir n ,l( I 14 J I/ 7, 'IS,6 {,,. ·sr 
10'{5" l 'J.o '-( CTO )0 ,5L( 'is .I/'-/ 7' /"( O, i( /3 / , -;)1 ~ .(p $,D;) 

/o!JO /'( .o '{crD ~ 01',,d 5",5) 7.iC, CJ,&/11,; I, I'> / o,7 If. Al./ 

/of, Jt-, ,o '{oi> 30,c..a ~-'13 7 -;} ¢ 0.L(l'J I. "Jtt O, 'I -3, G/ 

I I Cl'r7 /~ .<:> L( 0-0 J o.G:,) ~ , '( (,. ,.;}'( 0 1.//'{ /,07 - .S-,o LI. I 
//o "l- )o,P L{oo "<on '-t .K •"'"' ..,,.,s 0,'l/1 0, 73 - i,S' 3.3~ 
I I It? ~;>.o Lfoo ';,o , ~ 4' I "4'( 7,,r_ O,'fll 0, ~(., -1/,'J-. 3,D 
JI 15' ~'(,C7 l/c,o 3D, &- I ti·'-' ., 7 ,d7 0. 4 / 1 0,7, -/J,D d,,, 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2" screen volume = 0.163 gal/ft or 616 ml per foot 
Samr>_le Collection 

Time Sample ID Container #of Bottles Preservative Anelyse1 
Jl ')r-0 _t; IIM - o,,. - toe / G>D 1 011" . 

Comments f2: ~~ &0 ,,.,:,.":'¥. !(pi.> ,n ( ,/4r,N k-t~ (h€'1·.&.·rr1 .kn~ 
el:, le~~ t or/.- .-."' 

~ /p/J/t:?'o' 
Date 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Shepley's Hill LF 

Location: Ayer, MA 

Date: /0/3/c:;~ 

Sampler: 'Tj/4.r & .. '°¥' tr ■ECC■ 
Well ID: 5.!:/_l - ID PIO Reading: 0 

Start Time: 0',.<30 End Time: 01ti"" 
Well Construction: ,a,. Pv( Field Testing Equipment 

Depth to water: 3.Q.Je_;) Make Model Serial# 
Well Depth: 3~-"s ~ 6 ~onO s Ov 1c05-9919 3 

Water Column: g-,03 ~$'~ 

t~----llc-
(poo,,tt,? 01/:r /S-°}'7, ,11) 

:rotal Volume Removed (L) 'd'i ,o ~~=i.i..:~~ dt}c)-o ., 

Volume 
:rime Removed Flow Rate Depth to Water Temp pH SPC DO ORP Turbidity 

(liters) (ml/min) (ft) (celsius) (STD) mS/cm (mg/L) (mV) 

Ooi-/5" b.o l{oo 3°. 1 I '),db .., ,I.(";> 0,0-» //,Si /'(7.J 
o~~-o . -v--:o -q<10 --0,· I~ 1 •d'-1 -V .ov, Tt.5<,;, /'('{. t( 

~ 

3o,7l 

{)~:;-s Jo, o '4()0 "le>. 7( 0,ctJ I I I~ 0 ,0~'j //,I((., /'11>,, 

0,'70 ,~.o i,{OO ~o.71 '1,l1 ,.OD O,o'A Jl,'tS /"10. 'I 
dio{° llt.O l(oo '\1),,1 4,1-0 11,rg O,~~ 11,t/~ /~.-, 

D'-'JIO It~ ,o l,((!T) ?. O,-, ( 0,~7 "'g, 0,06'6 /l.'11 /3~.3 
c,(tt5 1 'i< ; -, i(f)!.:.7 3o,,1 '1,SG:. ~,8~ O,CNr, II.~ ;;,,:;,, 
&-j-._<, 'x-,0 ~(70 ·-;o.,, o,,,1 b,,c, 0,0{/1 II 31 I 17,I 

0:,!15 ~";>-o If 00 50, 7( q,'ff"\ h,,'f 0,°'1&- //. ·3 ~ 11a. 3 
cJ'1 °?>0 7>-it. 0 L/<JO 30.,, ~,id &,,~ o.o~ It, 3 I /03:, 
o',3~ ~J 0 '-(U., 3.:,, 1 t '1 1 tb' t,, I 0 ,oG,{s fl ~S' '11.,1 
0 •)'I,,,., ..}q-,CJ 'i"" 30,,, '1,S-1 G,,G,t; 0 :06&- JI, :!.3 95,I 3.07 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2u screen volume= 0.163 gal/ft or 616 ml pet foot 

Sample Collection 

Time Sample 10 Container #of8ottlea PreseNetive Analyse! -· ... ~ 'd l ., lo / OO}O'i 

C__gmments 
{4o/fl &: /~,.,,;,-.J {cJ yoo,-.,11,..~ kloriz m~-~--r,iy) k-.5'1..s 
$fu •f4 C i..rr :¼ ,uiaric ~ :S 

~'lignature 
//<ks:::::= r ~ Jo/3/¢ 

Date 



Environmental Chemical eorporation 

Low Flow/Low Stress Groundwater Sampling Log 

Project: Shepley's Hill LF 

Location: Ayer, MA 

Well ID: 5t/L 15 / o !>3olf 

End Time: j OO 

Date: lo~ '3 -of 
Sampler:p,y~ /,,Jee. iO 

PIO Reading: Q 

----

■ECC■ 

Start Time:Y/ S
Well Construction: 'i.!!..e_VC.-~---

Field Testing Equipment 

Depth to water: /$", t'>Y Make 

Well Depth: J/p , J!:f_ tzl 
Y51 Water Column: __ g_.-"3_C> ____ ____,.. __ 

Total Volume Removed (L) fL..o<., S U1tcfk. 
Ceofec.h 

Volume 

Model 

6COXL 
6fOM,{)5 

J.o:J.D 
beo;u,11(? 

t 

Serial# 

O/kot'i.1.AF 
OJ€0£d_/l-1,£f 

/ {3/) ~ ~-'ltJP 
HOie@ >C.J."3 

Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP Turbidity 
(liters) (ml/min) (ft) (celsius) (STD) mS/cm (mg/L) (mV) 

? ~o 7, 5- t.,co ii', o<f t). )} f;-. f'C} • 1<-/I . '1.r; l/~O S:'-13 
~ Yo ~/J. ;-- S C)O rt ,'lL./ 1,,/ ll 5.7s 

-
, I "lo 3 1./ -ta-:;; . 1./0 

'iJ ~-() /7,' t;Oo l t,o c..J ; J . 'I I S:6 'I d'IO ,IS '-/J, {,1 /, :JD , 

vrs -;J. D. O _t;llO J't,IJ '-1 ' J.,'io 5-:1;;9 13"/ Jl/ LJc.1 1,a 
C'/OD -~~5 §l)o /f.O'-J /J .10 5: (,CJ ,Jl.Jo I )3 '-I/. 3 I, '10 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2" screen volume= 0.163 gal/ft or 616 ml per foot 

Sample Collection 

Container #of Bottles 

5HL 15' l &050 ~ ,.,1'~0 11Alf/i.4fic 

.2.i,t)Jl,t/ dflt<.i7C. I 

1 7........ 1 --H- /£ ....... ~ , c g Soo ,i,/ 'plµ,t,(_, 1 t/;:C"k J(N h, o M}, ~'y 
I j 

comments 1?0,~£, I{' µ/v1.. be+o~ 

-?af?:~ 
Signature 

If l.6~'.. f ,h.:k, 
11/' 

i ~3-cF 
Date 



Environmental Chemical Corporation 

Low Flow/Low Stress Groundwater Sampling Log 

Project: Shepley's Hill LF 

Location: ,..f-__ ye-'-r_,_, -'-M-'-A ________ _ 

WelllD: 5HL!'iloo3o8' 

Start Time; /J. J :( end Time: / ;l £0 
Well Construction: '/ 

11 /7 // C,.. 

Depth to water. 62 cl t 3 k 
Well Depth: _3--"o<'-"--· ...::::3...;..c/,__ ___ _ 

Water Column: 7 . q ?' --------
To ta I Volume Removed (L) / 7, 7 

Volume 
lime Removed Flow Rate Depth to Water 

(liters) (ml/min) (ft) 

/J.35 10 . 0 t;t} D ;;z:i.. 3 t, 
1aro- IJ.~ ~~c) ;}_ )._. 4 (, 
JJLJ, lb. o ,090 ,J_:;i_ • 3 t, 
JJ.SO 17, r- O'JO '? ~ . Z, (,, 

Date: /[>--3 - 0 ~ 
Sampler:~~,.gwc:;, 

91D Reading: C> 

Field Testing Equipment 

Make Model Serial # 

f'?I 
Ys-1 

6{;QXt. Ot k 06l/?: /IF 
&~Off,D.S 0;J.E05J'IAl4 

&~12_1/e J.0.20 /63't)- 0900 

k_ofec../,,. Gectu.""r> HD6ooso;;,.,r 
T • 

Temp pH SPC DO ORP Turbidity 
Lcelsius) (STD) mS/cin __ _(mg/L) . {Ill\/} 

/-;}, 1 '-/ t, ,(fl , I 'IC, o, J. '7 t./, '-I b'1. °' 
/3,0D t,~;- , /'{ 'j b M 'L-f. , "tf 1.-, 0. r 
I 3 IO y ~ . O'-j . ll/9 0,21 5: I ~- Lj 

130 c.J (p,oS- ,/t/1 o,JF .5", 3 t, Q,5 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2" screen volume= 0.163 gal/ft or 616 ml per foot 

Sample Collection 

Container #of Bottles 

o3CYF' I 

Comments D ,,J t' ~ 1 

p,1,n 4-,, r l!flY &'.' 11 tkft #I) i ~,, $- s: 
{/ 

7£fi,L72-~ 
-£.: Sif nature 

/{)-3 ·0?5 
Date 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Shepley's Hill LF 

Location: _A.._y_er __ , _M_A ________ _ 

Well ID: §HL ~D 100'?,og 

Start Time: / 5 f O End Time: / 3 'iS-
Well Construction: _....,l/'--1._'l _,_f .:...V_C ____ _ 
Depth to water: _____ I Y.,._. z'--';i'-· ____ _ 

Well Depth: __ Sb...;:;._, _l/_7 ____ _ 
Water Column: :> I , 7 5" ---------
Total Volume Removed {L) ;?. ~, 5' 

Volume 
lima Retnoved Flow Rate Depth to Water 

(liters) (ml/min) _ if!) 
1, ;;2.s- 7,S- 57)0 /1, 7;;l.. 

03~ /.l, c; .JC/V r o, 1-<. 

/39 t; /7 .. ~ t::;'/9t) Ir· 7;)._ 
/s 'Jt? :lo.o zZlO Jf. 7-:J. 
15$) :i.;;i. < t::T.96 I ? , 7). 

~ 

Date: /0 ~3 - 0 F" 

Sampler: h,'c/ta ( £.'c" '0 ■ECC■ 
PIO Reading: ~ 

Make 

YS I 

y51 

t.~()ffe 

---

Field Testing Equipment 

Model Serial # 

6 6)0 Xl'. D j/(, O(q 'I -s It F 
6 ~ M!>S OJ.. Eo0 f/1_/ti_ 
2_0c}_e) /f2_ 8'D- CJ 'W 

6 e ui-< I, <i,-eo/-e HrJ6 oc -g "2 '3 v 
Temp pH SPC DO ORP Turbidity 

(celsiusl . (SJ!)) mS/cm (mg/L) (mV) 

/). ,OJ /; , &'! .Jr;- l!J , /,k I'/.'-/ I 7. I 

I/. 'j5 r., .(pf . :)'1 7 0. 50 "'3t}. 11· /'1 , 7 

12.°" (,. 5"1 , ~tJO 0,) 1 ~5-~ / L-/. 7 
)2./o (p, vs ,soo O,J..o 8'5,4 i7> , ~ 
IJ. . If" C- .4 V , 3c, J C),/7 'to,' /3,;;. 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

211 screen volume= 0.163 gal/ft or 616 ml per foot 

Sample Collection 

#ofBottlH Preservative 
Joi" iA.,(__ 

C2_ /OC'~~,?" IJX 
)c loo5~f 

Comments I) ;J r ;JI /} L 
~ r 14r r<,f{ .Jtr Jt;;_, ;"1 befo& f'U<Yrclih,:; ~ 

{/ 

'7'll ri'. ~ ~ :-> 
7 . 

signature 
!o-z-trr 

Date 



Environmental ehemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Shepley's Hill LF 

Location: _A_.,y_e __ r,_M_A _________ _ 

Well ID: 5H L L.f I 00°3Q "g· 

Start TimeM/ £ 
Well Construction: 

Depth to water: 

Well Depth: 

Water Column: 

End Time; / /,'z £ 
J.. 11fV_L 

/0, t>o/ 
15, S'-/ 

!:>-, '-Is-
Total Volume Removed {L) ;;io D 

Volume 
Time Removed Flow Rate Depth to Water 

(liters) {ml/min) {ft) 

JI ;30 7,.'J ClJO /0,0 ~ 

119-o-TJ. , s ,:;oo /1) , ()'7 

II l/t; JSO ~ o 10 .00, 
1/ .50 J 7, t; r;-&o JlJ ,o C, 
// 'ii ao.o {t;{)o 10 .0 1 

Date: /0-5- 0 fj? 

Sampler: /4~Jf!;q)0 

PIO Reading: () 

~ 

■ECC■ 

Field Testing Equipment 

Make Model Serial# 

VS'/ ~t:)O )(L QI kot, r:sl'f-F 
f~ I tcoND5 D:JEoD Y/4-"1 
L-~ ii€. ~:).f!) 16 'j'"I) - c>f (:) 0 

~ Gc.t),a.1 ... e HtJ(poo 3a ~~ 
r- , 

Temp pH SPC DO ORP Turbidity 
{celsius) (STD) mS/cm {m9/L) (mV) 

i;i 4{) S:~Y .Ci, '1 I 1 / ~t-J, 1 ~- /_J 
-

I) '?'I 5 ,vb 10J0 , 15~ ,J.1t, '7 ~-3 '1 
I I ,'j"'{;, .'7~ 73 l~-Y '5'C) ;J._77,f l,tfi 

f l,~ 5,7:Z .09/ ,'8"7 JID.? , • I 7 

Jl ,<;'l> s-, 7 I ,~J ' '} I 0.() I, ~ lo 'I 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2" screen volume= 0.163 gal/ft or 616 ml per foot 

Sample Collection 

ID Con'-intr #Of~&a 
f, •c 

fl 
I . # ~ I -5,, -4 /v ..,, ~vu "SDO ,,,L ///..t.J.ie,, 1 /IJ~""-l, lttr~ C(, ~l >0r 

Comments f/1\f~ ~r JI' ,tt/r, . /;eGr-& ~/u·tld L.b 
IL 

/0--3-oo' 
Signature Date 



Environmental Chemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Shepley's Hill LF 

Location: A.'l!Jr, MA , _ 

Well I~ NJf- PI 

Date: /o/2/." x ., 
Sampler: 7$ /er ✓~oa:.L:f

PID Readin; ~0 

------
■ECC■ 

Start Time: / t-// D 

Well Construction: 

Emf Time: ('ICS:: 
/,¥" 1 1 

fv( Field Testing Equipment 

Depth to water: ):3 110 Make Serial# 

Well Depth: 3~-~S_ ¼-r (iJ /( 0£58/113 
Water Column: ~-7~ 
Total Volume Removed {L) L3..,.v 

7 -
Z:'5.L 

4/\+/,t_ 

Model 

t,~/>IOs_ 
6?PO Yl.,(' 

?-o-;}.o 
oLj;:J 1~2 ,,.,o 

d't. 5(, - /~o/ 

Volume 
Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP Turbidity 

(liters) . _{_mlJmin) (ft) (celsius) (STD) mS/cm (mg/L) (mV) 

Jl/i< 'I. 'd.1"' d-.5V * 7.i~ (/t? 7 C) .c,c,~ D ,Si -:n.o "3,o 
/4 30 (u ,D 7,i~ lP,04:> 0, '7 ',-i 0,'f)- -~"5""-S" 0,'7;;) 

1't }:>- 7,,~ ,no {;.o~ (),e, t; '/ O,'fo -n.5 O,i7 

/'1<-10 '7,:rD '-7,,, 6-.o_;- 0,9"i't O,J'} -s-7 ~ D,~3 

l't'IS II J <:,' 7 (,,, t, , os- "·'?C,3 0, J '1 -55,5- O.o 
l'f5v )7, 0 ''r d3.-JS- ,.C,(? I.? ,o-( 0,'7-; 1 O.!,'-f -5?, .'I O,o 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% :t10mv 

2" screen volume= 0.163 gal/ft or 616 ml per foot 

Sample Collection 

Time Sample IP Container #of Bottles Preservetive Analysei 
I l/<:<r N~- .;:,, Joo3 o'iJ 

Comments 
~·-- ·· - #v-r0 /;r / ,( M rv In) ::JS-,O ,.., I / ,.,..,;.,, bc,,1 'ht...:.,-L '!j ~ 'J"Y 

f;-.f 1,y,-f'-> tyL,N5 1N vd/ ¥' wt;;;!M,{ .,:&c... wS -~T f: f -1,y,"'f!> :rfyn Jr------ ~i 
I 

--~ ~ature 11=~ 4igo 
Jc,/:J/o X 

Date 



/ 
l} 

~~ 

Environmental ehemical Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Shepley's Hill LF 

Location: Ayer, MA • 

Well ID: N£ f-;J._ /CtJstJY ,·· 

-start 'Timef ao End Time: / 3 / ► 
Well Construction: ___,/.._"_1~P_.v' __ (,=--------
Depth to water: __.._l: ..... :?_._;}__.7..__ ____ _ 

Well Depth: _,_/_O_o_,_,_9..,_1 ____ _ 

Water Column: _'iJ........a.1 ...;:fp:......L.'-/ ____ _ 

Total Volume Removed (L) .-~ Q _ _Q c) 

Volume 

Date: /(2:J-b F 
Sama,JQr: M,d1~..lf.; c..0 'o 
PIO Readipg: _Q 

fjeldTestinq E'quipment 

Make 

V:51 
J::51 
~He:. 
fuie.e,h 

Model 

~{)1),XL 

bro1t12s 
:2,0,;;_{!) 

0epfl4/o/ 

Serial# 

01 f<(Qh<(Slf:P 
0)£ o5'5 '( A/11 
11,'t{) -cYlt>V 
H06 003..0;;) 3 

:rime Removed Flow Rate Depth to Water Temp pH SPC DO ORP Turbidity 
{liters_) _ _(ml/min) (ft) (celsius) (STD) mS/cm (mg/L) (mV) 

Ii/"! i "3,~ 5" ~!30 'J-. --s . 29' ;J,, 73 t 73 ,L/:J.S l,s::Z -c;. 3_ ~ ~ 1:Z 
}'1?°5" ':?J 7 'S 

- -
oL~ V ;1.n ro , "v . .... 11'1 , 3 7 ~"'IT D. >~ 

I >.tJ ~ In r:;-D ~5-a //, ~/ h.(1)5 I L/lf {, I'-/~ -?3, '-I t, . ff' 
11310 7 ]- ~-- ../.$-0 , ,, £, .'.< t .tdi ,l/7'> ·3~ -bJ'l~ ~;9-f 

13 I~ ~ E)Q) ~.S-0 N .&,;).._ 4.e~ ~<t60 '5-< ~t9.7 t., {)/ 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2" screen volume :!! 0.163 gal/ft or 616 ml per toot 

Sample Collection 

#of Bottles 

Comments /. ,,, , /J f nf id 
· ~ flJ~fe/ /l<e,'f(,/ epu/£ 1P 'ft v-,tfl/' 

tt.fl#.r fA "o/Y' S i,Uf!.,M_, Cq /,tu w 
ffebr>'t1-z, ·f!Pf. i#'-/er /e.vd ~'"-2 

z; ·v 

'-J$/4)[{1~- -
·7 

" y • Signature 
/tJ-)-e>o 

Date 



Environmental £hemical Corporation 

Low Flow/Low Stress Groundwater Sampling Log 
~ 

Project: Shepley's Hill LF 

Location: Ayer, MA ~----'------------
We II ID: 5 L\ L-- 1-3 

Start Time: Oy O ~End Time: . I/ . __ /1 ___ _ 

Well Construction: t./ P V l_-.. 

Depth to water: ),,7. 11,I' -----------We II Depth: 5]. _'-:l ?-
Water Column: 

Total Volume Removed (L) 31,~ l-

Volume 

Date: 

■ECC■ 

Field Testing Equipment 

Make Model Serial # 

£.c..Ma/((_ 2-vaJ 1C-rl1~,~ 2-Y<t(:.~({0 I 
VS/ Gz{o MPs u 2= f<Q0'f flB 
G C ,.., rr(\ .J ..(;:;, 

S,J Iv n;ef L.)l-T -71;;rr0JD 

+ime Removed flow Rate Depth to Water Temp pH SPC DO ORP +urbldlty 
(litersL__11!111111!n) _J~) Jcelsius) (STD) _ mS/cm (mg/L) (mV) 

0 12.-D 7,-s-' ~00 --i 7, 'Z,5 7, '-f °I fr.7D cJ.oLt I /~?,1 - -
/cl,1 6 i7.r soo t 7 . .2 -z; /. cu ~·s-a 0.0'-/7 Tl,ZG, /7 3 v1,3w 
/O<JS"' 30 ..;-oo i 7. 1-S ~.ob 7,-z7,; o,i)i(Z, 12.2,3 /7) cJ.S I 
/()16 32,) svD z. 7-2-7 'fi ,07 ,.4i O,OL{I \ 2, l'i \&O 0 ' 7

;
11 

ltlJ I :S- :ss- S-6(:) 7_7,2.g s.{)..s- fo.n'-1 1r1.a'-t I 12-(0 If 3 ,J,:fDj 
JD lD ~7-5 :JOU 2. 7. 2--<3 ti,ZO ~'{,1'1 10.o~ I 12--/I I½<{ (),,<;/ 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2" screen volume= 0.163 gal/ft or 616 ml per foot 

Sample Collection 

Time Sample ID Container #of Bottles Preservative 
JoZ D :S fl L- 2 3~ I ()(J b O 'i > 
10Z-D nt ./f'- D 2-- /006 0 3 < 

commeots ;-/ .... ~ ~ < ~ t_ 16- uJ' 
(..,ye II ~;:;- ' I e c J 

Do ,r1~rnbe--k I re c.q, l d..~ \ ~ (-f'~J.,~ 

l)fit~ 
Signature 

fv ✓ alv\J. 

I~ 
~ 

Analysei 



Environmental ehemicat Corporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: 

Well ID: 

10/Jdoo She~•s Hill LF Date: 

Location: _A.._ye_r __ , M...,A...,..... _______ _ 

SHL-~I 
Sampler: 

1 l) r2.._ 

PID Reading: ..0 r4 
■ECC■ 

Start Time: / Q l-( 0 End Time: _____ _ 

Well Construction: fjeld Testing Equipment 

Depth to water: ~o 
Well Depth: 5 L-1. q I 
Water Column: 

Total Volume Removed (L) 

Volume 

Make Model 
l,.>.-w,4 k 1-01-1) 

't S \ ~5o Mv ~ 
<-r- (\,.,_,I\£ 

-> \ .>'\\ \ s-\ it:::\- \ 

Serial# 

L~- (>'D\ 
J 2 tl-D'S"\0 r~£> 

¼~ S--(,Q 

lime Removed Flow Rate Depth to Water Temp pH SPC DO ORP Turbidity 
(liters) (ml/minL __ (ft) ___ (~lsiu_!L_JSTD) mS/cm_~__Jf!lg/L) (mV) 

/0::>-D l!SS- S-e1 D 4'-1. 9fD ?.17 ,--- CJ 7 .J, ✓ 0,D'-8 1J. v7 I !>lf 
/ ID 7> 70 scTO Lf'1,°f =t r-:J•, c,.oa O.ObX 'f .O '--I /l/5 

II /1.S" 2, z. <;' S-00 lllf, q I 1,~ 1 {g .()7.. a.a,{, S'.70 IZf. 
/{ 3 0 -Z..) Su--v l-f LL~ 7 1 ·'- J fo.07... D,D(C:i ~.g l / 7,.. 7 
I I ]S" 2,, 7. ~ SO!> l,{l( •9 7 1-78 I~ .ul o.olo6 S:,7i /'2, 7 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2" screen volume= 0.163 gal/ft or616 ml per foot 

Samp_le Collection 

Time Sample ID 
1/1~ S f-1 l - 1-, - I J IX, I ~ 

C~mmeots 

,J4_5 
- - Signature 

Container #of Bottles Preservative 

,,W 
~ 

0. 17 
75T7 
J . 7${ 

J .r,., I 
J·~ J 

AnalyJes 



Environmental Chemical Corporation 

Low Flow/Low Stress Groundwater Sampling Log 

Project: Shepley's Hill LF 

Location: _A.._ye_r ___ , _M_A ________ _ 

Well ID: 51-l~-o\:,bX 

Start Time: O~SS 
Well Construction: 

Depth to water: 

Well Depth: 

Water Column: 

End Time: I oLt ~ , 
I,.~~/ 
1 /1 l 

-~-1 
So] 

fotal Volume Removed (L) ~o.0 

Volume 

Date: { c>-~ - 0! 
Sampler:/;-l /!JB ■ECC■ 
PIO Reading: Q ------

Make 
'yS.'r-

'/Yt
t'v"()t~ 
~fJNJ> 

Fi~ld Testing Equipment 

Model Serial# 

tc)~L al i:.ol 4~ ti 
bSc>M'.J~ D~e:o:;-~ 1: .. 

'un.J, I b~C>-Ojo<) 

_ HoL(P3~ 

Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP Turbidity 
(liters) _ _{~1/minL_ (ft) (cel~ius) (~TO) mS/~mg/L) (mV) 

1oa.,s 's () 500 /} ,tj 11,t, ,.y"' .. :\..d..\ o. fl io _.;:J-1. (., ~ -~~ 
-to~ r'l~ ~-(;J y.-7,--· 11.,40 L~ 'iO .. A )V\ l)" .:-l \ ~ IV'., L." 
to?'5 'l..o~ 5cJ --- 11.,}7 l--:;1 ~~f\ o .. lll '61o1 Oo ?\ 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2" screen volume= 0.163 gal/ft or 616 ml perfoot 

Sample Collection 

#of Bottle& 

Comments -------± r~ 9 

~ 1 o-t-c1 
Date 



~ 

Environmental ehemical eorporation 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Shepley's Hill LF 

Location: _A_.,y_er...;.1 _M_A ________ _ 

Well ID: SH...r-,o l 3fr 
Date: /0-'/ --c,0 
Sampler: [.. 6 V\ . R.. 

0 PID Reading: 
■ECC■ 

!'!' 

Start Time: ()"-1. l O End Time: It> \ '7 
Well Construction: _J...j'_' --'--f>v_( ____ _ field Testing Eguipme~nt 

Depth to water: b. '.J .1-. Make 

Well Depth: 

Water Column: 

(Or1 J 
~ 1 

'j_~ 
'f? 

Total Volume Removed (L) 27,2 G.,urJv-.f 
k,1v_o~ 

Volume 

Model 

{M~t 

,so,v\D<t 

'd-_C¼ 

Serial# 1 
0 )\(l)i, ll 3 A' 
n),re93 u hi"\ 

f{0~06 ·2-:,0:>..~ 

j~•..,-~~ 

lime Removed Flow R,rte Depth to Water Temp pH SPC DO ORP Turbidity 
(Uters) . (ml/min) (ft) (celsius) (STD) mS/cm _ (mg/L) (mV) 

01~ a-is 5oc) (. .G") ,~.it1 ' {,$ 0, t1to 10 .. -7~ -i-7,5 0-1 
~roo-o-~~ ' s~ - I ~-'-U {, .~~ o-1""1 ~ o- 1~ ulo o .. \'1 
foo5 :)_ .5 S,!;,o - JS-~ ,.,5/ ., 7.5 Oe\l. -SL.j ►) ::,,O°\ 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2" screen volume = 0.163 gal/ft or 616 ml per foot 

Sample Collection 

#ofBottlea Pre,ervative 

I . '~ 1.--'" ~ t1 V·- ,~-b~..... $9.lr-t:L f.,,)'. I ~ .()..>l J~;\}t q, (_I I tJ03, s. 

Comments \_ \, la-
- ~\. P0t~ pr- 4S ~t-)-Jfi'S ~f~ ~M) (~c(J,Jp 

WeJl S)atJt>'{ b PT L-. ~~~~ . w:t 'k> T GbEr l.v)J ),.J, (,Jd J \jjl1l, f~ iii 

~~- /o- b -615 
- t::S 1ign ature Date 



Environmental ehemical Corporation 

Low Flow/Low Stress Groundwater Sampling Log 

Q Project: Shepley's Hill LF Date: / V l faJ 
Location, Ayer, MA . 41'. Sampler. f -G,. /1-1 
Well ID: s HP O l s$ /j PIO Reading: C) 

■ECC■ 

Start Time;O'l o(> End Time; 0 'l 5<? 
\

l\ 
Well Construction: -----:---~-· \J_C ___ _ 
Depth to water: 4. Ul) --------
Well Depth: __ 1_-....... '#_(, ____ _ 

Make 
\/_S~ 

Field Testing Equipment 

Model Serial # 

Cco;l u \ \<.._O (ovP) ~ t 
Water Column: 4 J ~ ~ 
:rotal Volume Remove-d-(L-) _ ___,d ___ d:-,5--

'I 5~ 
GPcN~ 

t~on~ 6\.f0S~4 IH\ 

iAb)fi 
67~',0 

'J.udv I L'C 0 - G•-\W 
Volume 

lime Removed Flow Rate Depth to Water Temp pH SPC DO ORP Turbidity 
(liters) (ml/min) (ft) (celsius) (STD) mS/cm (mg/L) (mV) 

0"\ 1-s 7,.'$ ~ £,\ .c><) I J-,"11 6:;4 .,4 \" O~d.'J. -si.1 o~\.\f 
ro"ll.o ~--.,- >on - -TI,cfl ,.'31{ -~I Tb --0,1-0 i-~od._ ()o\7 

CPl:t~ Q. .. S '$~() - \ d--<>f.4 la.. :i, 1 "i..\l ~ 0 .11 i-SK(., c .. ' \.:, 
~;10 a .. 5 Soo - 1i.,ij l -?1 "417 o . \l -51!-\ o.,oq 

IOC(ll~ 3 .. 5 'Soa - \d- ·Cf I.? {.~ • LI 17 Oo I~ s~./1 (j,07 

lOCf 4o ra" t;, ~C> d - IA., 'l 'f bl".>:, l ~LI\</ D. I~ i-Lo, ~ (LO(_, 
60{4.$ 11;;1_.,5 Sc>o - \ )_, '1 (-; l .'::>O oLll<i( ~ .. \t; -tc>.Cf fl\.o\..\ 

Acceptance Criteria: < 0.3 ft 3% ± 0.1 3% 10% ±10mv 

2" screen volume= 0.163 gal/ft ot 616 ml per foot 

Sample Collection 

#of_~iea Preservative .... 8QBIYS.•~ 

I .·.:5 1~-.:• · ,,,..:-~•A'·'-:v_E[·~1 ~- r-'., ~ ~,~·b{ ·~¼~7 
,- • 'IC' l" IJ ' '-" I Ill' I ,~ - v• - -~ ... v , .. , < -- •• !• '":'ll'·->•50'1 r , 

"' I 
Comments 

1o 

l o--i -o i 
Date 



Environmental £hemical £orporatlon 
Low Flow/Low Stress Groundwater Sampling Log 

Project: Shepley's Hill LF 

Location: _A-'-ye_r.:.., _M_A ________ _ 

Well ID: 'S \-\P- °ti~ 

Start Time: \ \1£} 
Well Construction: 

Depth to water: 

Well Depth: 

Water Column: 

End Time: 
~ ,, ~\J {, ----

{J\4,~ b 
"'3o <13 

6~D_ 
Total Volume Removed (L) rio ..Q 

Volume 

Date: /0-, b-' 6 "3 
Sampler: /;b / f1,,f•<w 
PID Reading: Q.J 

■ECC■ 

Make 
YS! 
'f~t

(:>Q.~~✓~ 
_j-l L"'.J'-,ut 

Field Testing Equipment 

Model Serial # 'l.. 

t00t<. cntu t 4..1 f\..f 
Lso ~ ()1..t o~r, '1 ,~I'\ 

~\a,OO)ul3 

~ )6~0j00 

Time Removed Flow Rate Depth to Water Temp pH SPC DO ORP Turbidity 
(liters) (ml/min) . (ft) (celsius) (STD) mS/cm (mg/L) (mV) 

\\L{c;.) IL~ '5-;_)0 }q .. ~b \\1 ~ 5Ac::;. " ct"\) (). t;,j s, i 
\\I.A~ 71.5 )'-J.<.J ~'-\,y_ \o tL1..'f S.:>°'\ ;~ u-.~q ~o<:1 
\ 1,0\.l i o":) ,~ i'\.uh \\.?~ D.~ -tlJ.C. 0 -l'-t l~A 
n .. oS '} -.:.:S '5c<l ').: 4 ---l 'o \\.7~ Si. J...'ii , "">,..;}.l 6 ,).. \ l'--\-5 
h.\.\) 'l._, 5 ~uu 1. \.\ . ""- \:) l\.<-c:, S.:>o ..,:lA.5 0,). \ ll..\, °?> 
\ ') \.5 '). ,S ~ '1. '-\, '-\. \o \\ .-z, 5 -:l,() 'ld.b (') :'I ;\. I \.I. I,, 

Acceptance Criteria: < 0.3 ft 3% :!: 0.1 3% 10% :!:10mv 

211 screen volume= 0.16~ gal/ft or 616 ml per foot 

Sample Collection 

Time 

Comments 

c?:~;:2--- %::: 
Sig re 

#of Bottles Preservative 
N<::>~t.. 
QN~ 

/V-b--6~ 
Date 

40:3> 
r~s, 
w~i 
l --l 
L.\.,\ 
~\-\..\ 

11~,.., ,i-11 c-t. rv~/;Jdu. 



0 
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C: 
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C. 
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<( 
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ame 
February 3, 2008 Dissolved Gases (Methane and Ethane) by Gas Chromatography 

Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

INTRODUCTION 

This data validation report covers fourteen primary water samples, one field duplicate and two equipment 
blanks collected on January 8, January 9, and January 10, 2008 from the Shepley's Hill Landfill at the former 
Fort Devens, in Ayer, Massachusetts. The samples were dropped off by ECC at Alpha Woods Hole 
Laboratory in Westborough, MA (Alpha) on January 10, 2008 and assigned sample delivery group (SDG) 
number L0800400, upon receipt. Alpha analyzed the samples for dissolved gases (methane and ethane) by 
gas chromatography. The associated field sample identification (ID) and Alpha sample ID are presented in 
Table 2. 

AMEC reviewed the laboratory's analytical data package to assess for adherence to acceptable laboratory 
practices and the data validation requirements as specified in MADEP Massachusetts Contingency Plan 
Compendium of Analytical Methods and applicable USEPA Methods outlined in Table 3. The level of data 
validation specified in Table 1 was performed with reference to the Fort Devens Quality Assurance Project 
Plan (QAPP) and EPA Region I Tier II Guidance. For Tier II data review, data quality objectives are assessed 
by review of the CLP summary forms, with no review of the associated raw data. 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. Any limitations on the data are listed below. Definitions of 
data qual ifiers added during validation and summaries of specific qualifiers added to each affected sample as a 
resul t of the data validation find ings are presented in Table 4 attached to this report. 

Table 1. S le Stat 

Data Validation Matrix Level 

Tier II Aqueous 

Table 2. Field S le List 
Lab Sample Number 

L0800400-0 I 
L0800400-02 
L0800400-03 
L0800400-04 
L0800400-05 
L0800400-06 
L0800400-07 
L0800400-08 
L0800400-08 
L0800400-09 

AMEC Job No. 575240005 002 0005 
Laboratory SDG: L0800400 

Preservation Temcerature 
Samp e Receipt Laboratory SDGNumber 

One sample cooler was A%ha Woods Hole Laboratorh , 
As required by received on 01/10/08 at 8 alkug Drive, Westboroug , L0800400 
method temperature of 2°c MA 015 I 

Field ID Comments 

SHM-96-5 8 -0 l 0808 
SHM-96-228 -0 l 0908 
SHM-05-4 1 C-0 l 0908 
SHM-05-4 1 A-0 I 0908 
SHM-05-4 18 -010908 MS/MSD 
SHM-05-398-0 I 0908 
SHM-05-428 -0 I 0908 
SHM-05-39A-0 I 0908 
EW-2-01 1008 
DUP-010908 Field duplicate of SHM-05-418-0 I 0908 

I of 4 



ame 
February 3, 2008 Dissolved Gases (Methane and Ethane) by Gas Chromatography 

Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Lab Sample Number Field ID 
L0800400- l 0 EW-1-011008 
L0800400- l I SHM-99-31A-011008 
L0800400- l 2 SHM-99-31B-0l 1008 
L0800400- I 3 SHM-99-31C-011008 
L0800400- I 4 SHM-99-32X-0l 1008 

Comments 

L0800400- l 5 EQP-011008 Equipment blank 
L0800400- I 6 EQG-0 I I 008 , Equipment blank 

DAT A QUALITY OBJECTIVES AND VALIDATION FINDINGS 

Table 4. ff dG (Meth d Eth 
Review 

Acceptance Criteria 
Items 

1) Complete SDG file . 

a. Sample data package including case 

Data narrative, QC data , and raw data. 

Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt, 
preparation and analysis. 

1) Sample custody documentation . 

2) Temperature 4±2°C 
coc 3) No samp le preservation required. 

4) Sample delivery documentation. 

I) Aqueous unpreserved sample 7 days and 
aqueous preserved 14 days. 
2) If analysis HT exceeded flag all detected 

Holding Time results "J" and nondetected results " UJ" 
3) If HT gross ly exceeded(~ 3x HT) flag all 
detected results "J" and nondetected results "R" 

1) Minimum of 5 standards . 
2) Compounds with RSDs $ I 5% or "r" 2: 0.99, 

Initial values flag detected results "J" and nondetected 
Calibration results "UJ" 

3) ICY recovery 80% to 120%. 

I) No qualification if recovery between 80 -
Continuing 120%. 
Calibration a) %R > 120 or 130% flag detected results "J" 
Verification b) %R <80 or 70% flag detected results "J" and 
(CCV) nondetected results " UJ" 

AMEC Job No . 575240005 002 0005 
Laboratory SDG: L0800400 

- -) by Gas Ch t h 

Samples affected Qualifications 

All required deliverables were present in 
the data package. 

Coolers temperature upon arrival at 
Alpha was 2°C. 
The laboratory sample receipt and log in 
checklist indicates that sample integrity 
was maintained during transport. 

Samples were analyzed within holding 
time. 

Initial calibration met established criteria. 
Calibration was performed on 
l l/21 /2007. 

CCV recovery was within acceptance 
limits. 

2 of 4 

Bias 



February 3, 2008 Dissolved Gases (Methane and Ethane) by Gas Chromatography 

Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Acceptance Criteria 

Items 
I) Every 20 samples prior to runni ng samples 
and after calibration standards ; 
2) Matrix and preservative specific; 
3) Target analytes must be< RL 

Blanks 2) App ly TB , FB, RB results to samples with 
(Method, same collection date. 
Trip, Field, 
Rinsate, etc.) 

Laboratory I) 70-130% recovery ; :S25 %RPD 

Control a) %R<70% flag detected results "J" and 

Sample/ nondetected resul ts "UJ" 

Laboratory b) %R> 130% flag detected results "J" 

Control c) %R< l0% flag detected results "J" and 

Sample nondetected resu Its "R" 

Duplicate 2) Qualify all associated samples. 

(LCS/LCSD) 
Recoveries 

I) RPD > 25 % 

Laboratory 
/Field 
Duplicate 

1) No qualification required if recovery 
between 70-130%. 
2) If background concentration is greater than 

MS/MSD 4x the spike concentration qualification is not 
required 
3) RPD>30% flag detected results "J" 

AMEC Job No. 575240005 002 0005 
Laboratory SDG: L0800400 

Samples affected 

Methane was detected in the method 
blank WG308658-2 at a concentration of 
0.16 ug/1. 
Methane, at 0.66 ug/L, was detected in 
EQG-0 I I 008 and EQP-0 I I 008, 
respectively. 

LCS/LCSD recoveries and the RPD were 
with in acceptance criteria. 

Sample SHM-99-3 1A-01 1008 was 
analyzed in duplicate by the laboratory. 
Sample DUP-010908 was the collected as 
a fie ld duplicate of sample SHM-05-41 B-
010908 . The RPDs were within 
acceptance criteria. 

Sample SHM-05-41 B-010908 was used 
as sample source for MS/MSD. The 
recoveries and RPO were within 
acceptance criteria. 

3 of 4 

Qualifications Bias 

Methane None 
concentrations in all 
associated samples 
were more than 5 
times the method 
blank and/or 
equipment blanks 
concentrations. Data 
usability is not 
ad verse! y affected 
by the blanks 
detections. 



ame 
February 3, 2008 Dissolved Gases (Methane and Ethane) by Gas Chromatography 

Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Items 

Compound 
Quantitation 

Overall 
Evaluation of 
Data 

Acceptance Criteria 

I) Qualify detected results with concentration s 
greater than the highest !CAL standard 
concentration "J" 
2) Positive results repmted above the MDL but 
below the RL should be considered estimated 
and be fl agged "J" 

1) Appropriate method. 

2) Evaluate any analytical probl ems with 
laboratory results. 
3) Evaluate sampling errors - field 
contamination, sample hold times. 

Samples affected 

Ethane from samples SHM-05-39A-
0 I 0908, SHM-05-41 C-010908 , and 
SHM-05-31B-011008 was detected and 
reported between the MDL and the RL. 

Samples SHM-05-42B-0 I 0908 and 
SHM-99-31C-011008 were analyzed at a 
4-fold dilution and samples DUP-010908, 
EW-1-011008 , EW-2-011008, SHM-05-
39A-010908, SHM-05-41B-010908, and 
SHM-99-3IB-011 008 were analyzed at a 
I 0-fold dilution , in order to quantify the 
methane within the calibration range of 
the instrument. The laboratory reported 
both sets of results (initial and dilution) 
on the data tables. 

No anomalies. 

Qualifications 

AMEC J qualified 
the ethane results 
from the samples 
SHM-05-39A-
0l 0908 , SHM-05-
41C-010908 , and 
SHM-05-31 B-
O I I 008 on the data 
tables , with a TR 
(trace level) reason 
code. 
AMEC R qualified 
and rejected the 
initial methane 
results from the 
affected samples, 
with a Z (not 
applicable) reason 
code. 

Bias 

Estimation 

If you have any questions or comments regarding this report, please contact the undersigned at (503) 639-3400. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

t f r• 
./l a. ;I ,) J 
/i i . .MwJ~ h1. rti~~ ~ ;.-,t.,, ' " I • •• 

Melanie Roshu 
Environmental Chemist 

AMEC Job No. 575240005 002 0005 
Laboratory SDG: L0800400 

4 of 4 

REVIEWED BY: 

/ j· 
/'' .. / -7' j 1' 

l, ·X~.,,L<~:>-{ •C:-->-~~'~ 

Denise Ladebauche 
Environmental Chemist 



Sample ID 

EW-1-011008 
EW-2-011 008 
SHM-05-39A-010908 
SHM-05-39A-010908 
SHM-05-41B-010908 
SHM-05-41C-010908 
SHM-05-42B-010908 
SHM-99-31B-011008 
SHM-99-31B-011008 
SHM-99-31C-011008 
DUP-010908 

Validation Qualifiers: 
R 

u 

j 

UJ 

Reason Code: 
TR 

z 

TABLE 4 
Data Validation Qualifiers 

Fort Devens, Shepley's Hill Landfill 
DVR_ SDG_L0800400 

EPA 
Validation Reason 

Sample Date Analytical Lab Sample ID Analyte Result Units 
Method 

Qualifiers 

1/10/2008 L0800400-11 METHANE >1026 ua/1 R 
1/10/2008 L0800400-09 METHANE >1026 uq/1 R 

1/9/2008 L0800400-08 METHANE >1026 ua/1 R 
1/9/2008 L0800400-08 ETHANE 0.478 ua/1 J 
1/9/2008 L0800400-05 METHANE >1026 uq/1 R 
1/9/2008 L0800400-03 ETHANE 0.339 ua/1 J 
1/9/2008 L0800400-07 METHANE >1026 ua/1 R 

1/10/2008 L0800400-13 METHANE >1026 ua/1 R 
1/10/2008 L0800400-13 ETHANE 0.4 uq/1 J 
1/10/2008 L0800400-14 METHANE >1026 ua/1 R 

1/9/2008 L0800400-1 0 METHANE >1026 uq/1 R 

The R qualifier indicates that a result has been rejected due to serious QC problems. It is not possible to definitively determine whether the 

analyte is present or absent in the sample. 

z 
z 
z 
TR 
z 
TR 
z 
z 
TR 
z 
z 

The U qualifier indicates that the analyte must be considered to be nondetected at the concentration listed . U qualifiers added during data quality 

review are typically a result of detections of target analytes in field , trip , or laboratory blanks . 

Code 

The J qualifier indicates that the associated result is quantitatively uncertain . J qualifiers added during validation may indicate a concentration 

between the method detection limit (MDL) and the method reporting limit (MRL) or a data limitation related to a QC element that exceeds required 

acceptance limits . 

The UJ qualifier indicates reporting limit is estimated. UJ qualifiers added during validation may indicate either a high or low bias related to a QC 

element that exceeds required acceptance limits. 

Trace level detect 

Result not applicable. Alternate result into the data table . 

S:\Data Validation\Fort Devens\DVRs\Groundwater Monitoring\Jan 08\Final Rpt DVQ1 _L0800400 
2/4/2008 

Page 1 of 1 



January 28, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

INTRODUCTION 

ame· 
Arsenic by USEP A Method 6020A 

This data validation report covers one water sample collected on January 10, 2008 from the Shepley's Hill 
Landfill at the former Fort Devens, in Ayer, Massachusetts. The sample was dropped off by ECC at Alpha 
Woods Hole Laboratory in Westborough , MA (Alpha) on January 10, 2008 and assigned sample delivery group 
(SDG) number L0800407 upon receipt. Alpha analyzed the sample for total arsenic using USEPA Method 
6020A. The associated field sample identification (ID) and Alpha sample ID is presented in Table 1. 

The level of data validation specified in Table 2 was performed with reference to the Fort Devens Quality 
Assurance Project Plan (QAPP) and EPA Region I Tier II Guidance. AMEC reviewed the laboratory's 
analytical data package to assess for adherence to acceptable laboratory practices and the data validation 
requirements as specified in MADEP Massachusetts Contingency Plan Compendium of Analytical Methods 
and applicable USEPA Methods outlined in Table 3. For Tier II data review, data quality objectives are 
assessed by review of the CLP summary forms, with no review of the associated raw data. 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Arsenic was detected and reported at 3.0 µg/L concentration. 

Table 1. Field Sample List 
II Lab Sample Number l 
II L0800407-0 I l EFF-0 I I 008 

Table 2. Sample S 

Data Validation Matrix Level 

Tier II Aqueous 

AMEC Job No. 575240005 002 0003 
Laboratory SDG: L0800407 

Preservation 

As required by 
method 

Field ID 

Temcerature 
Samp e Receipt 

One sample cooler was 
received on 0 I/ I 0/2008 
at a temperature of 2°C. 

I of 5 

Comments 

Laboratory SDGNumber 

A\Ivha Woods Hole Laborator,;' 
8 alku~ Drive, Westboroug , L0800407 
MA0 IS I 
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January 28, 2008 Arsenic by USEP A Method 6020A 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

Table 3. Arsenic b_y USEPA 6020A -
Review 

Acceptance Criteria 
Items 

1) Complete SDG file . 
a. Sample data package including case 

Data narrative, QC data and raw data. 

Completeness b. Shipping and receiving documents. 
c. All lab records of sample receipt, 

preparation and analysis. 

1) Sample custody documentation. 

2) Temperature 4±2°C for soi ls. 
3) Aqueous sample preserved to pH<2. 
4) Sample delivery documentation. 

coc 

I) Aqueous sample 180 days if preserved to 

Holding Time 
pH<2 
2) Hg - 28 days to analysis 

1) Tuning solution analyzed at least four times. 
RSD ~ 5% for each component. 

ICP-MS Tune 2) Mass calibration not within 0.1 AMU , 
qualify detected results "J" and nondetected 
results "UJ" 

1) Correct calibration standards. At least 3 
standards points not forced through zero , are 

Initial required for linear calibration, r2'.0.995 (EPA 

Calibration Method 6010/6020/7470) . 

2) r2 ~0.995 , quadratic calibration (at least 6 
points, not forced through zero) , 

1) Following the cal ibration. 

2nd Source 2) 90- 110% recovery (EPA 60 I 0/6020) 

Initial 3) 75-89% recovery, J qualify detects and UJ 
Calibration qualify nondetects. 

Verification 4) 111-125% recovery, J qualify detects. 
(ICY) 5) 80-120% recovery (EPA 7470) 

6) RSD <5 % for the replicate 

AMEC Job No. 575240005 002 0003 
Laboratory SDG: L0800407 

Samples affected 

All required deliverables were present 
in the data package. 

Cooler temperature upon arrival at 
Alpha was 2°C. The sample was 
transported to the laboratory, directly 
from the sampli ng site. 
Sample was preserved with HNO3 to 
pH<2. 
The Chain of Custody is intact. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that sample 
integrity was maintained during 
transport. 

The sample was analyzed within 
holding time. 

The tune standard met establi shed 
criteria. 

Initial calibration met established 
criteria. 

ICY met acceptance criteria. 

2 of 5 

Qualifications Bias 



January 28, 2008 Arsenic by USEPA Method 6020A 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Acceptance Criteria 

Items 
I ) CCV using mid and high level standards; 
analyzed after every IO samples and at the end 
of batch. 

2) Concentrations 80-1 20% (EPA Method 

Continuing 
7470) and 90- 110% of expected value (EPA 
Method 60 I 0/6020). 

Calibration a) CCV > 120% (EPA Method 7470) or 11 0% 
Verification (EPA Method 60 I 0/6020); J quali fy detects, no 
(CCV) qualification is necessary for no n detects. 

b) CCV <80% (EPA Method 7470) or 90% 
(EPA Method 6010/6020) ; J qualify detects ; 
UJ qualify non detects . 

c) CCV outside 65 -135%, reject data 

Calibration I) Results >Upper calibration range J qualify 
Range/ detects. 
Resu lts 2) Resu lts <Method reporting limit, > method 

detection limit ; J quali fy detects (estimated). 

Blanks I) Evaluate down to the MDL. 

(Method, 2) lf sample result is <5x contaminant 

Field, concentrat ion; flag "U" 

Equ ipment, 3) Samp le resu lt :2'.5x contaminant 
Ri nsate, etc.) concentration; no qualification 

required. 

I) !CB and CCB after every ten samples or 

In itial every batch wh ichever is greater. 

Calibration 2) Evaluate abso lute va lues down to the MDL. 

Blanks and 3) Sample res ul ts< 5x b lank sample, U quali fy 

Continuing detects 

Calibration 4) Sample resu lts >5x b lank level, no action 
Blanks required. 
(ICB/CCB) 

I) If the blank has a negative result with an 
absolute value >MDL, qua lify detected resu lts 

Negative :S5x the absolute val ue of the contaminant 
blanks concentration as estimated "J" and quali fy 

nondetected results "UJ" . 

lnterelement l) No qualification required if recovery 

checks between 80-120%. 

JCS-NI CS-
a)%R< 80% flag detected results "J" and 

AB 
nondetected results " UJ" 

Instrument 
b) %R > 120% flag detected results "J" 

performance 
c) %R< I 0% flag detected results "J" and 

check 
nondetected results "R" 

AMEC Job No . 575240005 002 0003 

Laboratory SDG: L0800407 

Samples affected 

All CCV recoveries were withi n 
acceptance limits. 

Arsenic was detected and reported 
within the calibration range. 

Arsenic was not detected in the 
associated method blank. 

Arsenic was not detected in the CCBs 
at concentrations greater than the 
method-detection limit . 

Arsenic was detected in the !CB at 
0.0001 mg/L. 

No negative blank concentrations 
were detected. 

ICS -NICS-AB recoveries were within 
acceptance limits. 

3 of 5 

Qualifications Bias 

The detected sample None 
concentration, at 
0 .0030 mg/L, was 
more than 5 times 
the concentration 
detected in the !CB . 
Data usab ili ty is not 
affected by the !CB 
detection. 
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January 28, 2008 Arsenic by USEP A Method 6020A 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Items 

Internal 
Standards 
(IS) 

Laboratory 
Control 
Sample/ 
Laboratory 
Con trol 
Sample 
Duplicate 
(LCS/LCSD) 
Recoverv 

Laboratory 
Duplicate 
RPD 

Field 
Duplicate 
RPO 

MS/MSD 
Recovery 

Acceptance Criteria 

I) Intensity of IS must be 30-120% of intensity 
of IS in the initial calibration standard. 
a)%R<30% flag detected results "J" and 
nondetected results "UJ" 
b) %R >120% flag detected results "J" and 
nondetected results "UJ" 

I ) LCS acceptance limits 80-120%, method 
requirements (EPA Method 6010/6020/7470) 
a) %R<80% flag detected results "J" and 
nondetected results "UJ" 
b) %R> 120% flag detected results "J" 
c) %R<l0% flag detected results "J" and 
nondetected results "R" 
Qualify all associated samples. 

I) RPD ::; 20% 
a) If exceeds RPO limit; J qualify detects , UJ 
qualify non detects. 
b) If one result> MRL and other ND;]
detections, UJ qualify non detects 

2) ± MRL for resu lts::; 5x the MRL 

I) RPD ::; 30% (waters); ::; 40% (soils) 
a) If exceeds RPO limit; J qualify detects , UJ 
qualify non detects. 
b) If one result> MRL and other ND;]
detections, UJ qualify non detects 

2) ± MRL for results ::; 5x the MRL 

I) MS/MSD acceptance limits are 75-125 % 
(EPA Method 6000/7000). 
2) Qualify results in the batch or of simi lar 
type. 
3) If background concentration is >4x spike 
concentration qualification is not required 
a) Recoveries <10% J qua li fy detects, R qualify 
non detects 
b) Recoveries <75 % flag detected results "J" 
and nondetected results "UJ" 
c) Recoveries > 125 % flag detected results "J" 

AMEC Job No. 575240005 002 0003 
Laboratory SDG: L0800407 

Samples affected 

IS recoveries were within the 
acceptance limits. 

The LCS/LCSD recoveries were 
within acceptance limits at 99% and 
102%. 

No laboratory duplicate was 
associated with this sample. 

No field duplicate was associated with 
this SDG. 

No MS/MSD was associated with this 
SDG. 

4 of 5 

Qualifications Bias 
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January 28, 2008 Arsenic by USEPA Method 6020A 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Acceptance Criteria Samples affected 

Items 
I) Acceptance limits are 75- 150% (EPA PDS recovery was within accep tance 
Method 6000/7000). limits at I 04%. 
2) Qualify results in the batch or of similar 
type. 

Post 3) If background concentration is >4x spike 

Digestion concentration qualification is not required 

Spike (PDS) a) Recoveries < I 0% J qualify detects, R qualify 
non detects 

b) Recoveries <75% flag detected results "J" 
and nondetected results " UJ" 
c) Recoveries >125% fl ag detected results "J" 

I) Once per digestion batch (EPA 6000 series) The %D for the SD performed on 

Serial 
2) '.S I 0% fo r analytes with concentration >50- sample EFF-011008 could not be 

Dilution times MDL evaluated due to sample concentration 

3) %D> I 0% flag detected results "J" less than 50 times the MDL. 

I) Instrument level concentrations should be Arsenic was reported as detected and 
less than the linear dynamic range (LDR). the requi red reporting limit of 0.003 
a) Qualify detected results with concentrations mg/L was met. 
greater than the LDR "J" 

Compound 2) The reported MRL should not be below the 
Quantitation lowest JCAL standard concentration. 

a) Positive results reported above the MDL but 
below the RL should be considered estimated 
and be flagged "J" 

I) Appropriate method . No anomalies. 

Overall 
2) Evaluate any analytical problems with 

Evaluat ion of 
laboratory results . 

Data 
3) Evaluate sampling errors - field 
contamination, sample hold times. 

Qualifications Bias 

If you have any questions or comments regarding this report, please contact the undersigned at (503) 639-3400. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

' ~ ?I 
/iJ, ~.e,,i,. t 1Jli,..,r't",=~, 

~ rj 
' ':JU· \."' ,-. . . l' 

J.-11. • •. ' \ 

Melanie Roshu 
Environmental Chemist 

AMEC Job No. 575240005 002 0003 

Laboratory SDG: L0800407 
s of s 

REVIEWED BY: 

.;-_:'° . -7' ,. 
(, '.i!;A'4,.;>,{ .:::-:,.,t;LX.-~>c..4 

Denise Ladebauche 
Environmental Chemist 



March 11, 2008 
Region I Data Review Worksheet 
Project: SUL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

INTRODUCTION 

Arsenic by USEPA Method 6020A 

This data validation report covers one water sample collected on February 13, 2008 from the Shepley's Hill 
Landfill at the former Fort Devens, in Ayer, Massachusetts. The sample was dropped off by ECG at Alpha 
Woods Hole Laboratory in Westborough , MA (Alpha) on February 14, 2008 and assigned sample delivery 
group (SDG) number L0802104 upon receipt. Alpha analyzed the sample for total arsenic using US EPA 
Method 6020A. The associated field sample identification (ID) and Alpha sample ID is presented in Table 1. 

The level of data validation specified in Table 2 was performed with reference to the Fort Devens Quality 
Assurance Project Plan (QAPP) and EPA Region I Tier II Guidance. AMEC reviewed the laboratory's 
analytical data package to assess for adherence to acceptable laboratory practices and the data validation 
requirements as specified in MADEP Massachusetts Contingency Plan Compendium of Analytical Methods 
and applicable USEPA Methods outlined in Table 3. For Tier II data review, data quality objectives are 
assessed by review of the CLP summary forms, with no review of the associated raw data. 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Arsenic was detected and reported at 3.0 µg/L concentration. 

Table 1. Field Sample List 
Lab Sample Number 

L0802 I 04-0 I 

Table 2. Sample S 

Data Validation Matrix Level 

Tier II Aqueous 

AMEC Job No . 575240005 003 0003 
Laboratory SDG: L0802 I 04 

Field ID 

EFF-02 1308 

Preservation TemEerature 
Samp e Receipt 

As required by 
One sample cooler was 
received on 02/1 4/2008 

method at a temperature of 2°C. 

I of 5 

Comments 

3 ppb detection limit 

Laboratory SDGNumber 

A)&ha Woods Hole Laboratorli' 
8 alku~ Drive, Westboroug , L0802 104 
MA0 l5 I 



March 11, 2008 Arsenic by USEPA Method 6020A 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

DAT A QUALITY OBJECTIVES AND VALIDATION FINDINGS 

Table 3. Arsenic b_r USEPA 6020A -
Review 

Acceptance Criteria 
Items 

1) Complete SDG fi le. 
a. Sample data package including case 

Data narrative, QC data and raw data. 

Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt, 
preparation and analysis. 

1) Sample custody documentation. 

2) Temperature 4±2°C for soi ls. 

3) Aqueous sample preserved to pH<2 . 

coc 
4) Sample delivery documentation. 

I) Aqueous sample 180 days if preserved to 

Holding Time 
pH<2 
2) Hg - 28 days to analysis 

I) Tuning solution analyzed at least four times. 
RSD '., 5% for each component. 

ICP-MS Tune 2) Mass calibration not within 0.1 AMU, 
qualify detected results "J" and nondetected 
resu lts "UJ" 

I) CoJTect calibration standards. At least 3 
standards points not forced through zero, are 

Ini tial requ ired for linear calibration , r::0:0.995 (EPA 

Calibration Method 60 10/6020/7470) . 

2) r2 2'.0.995 , quadratic calibration (at least 6 
points , not forced through zero), 

I) Following the calibration. 

2nd Source 2) 90- 1 JO% recovery (EPA 6010/6020) 

Ini tial 3) 75-89% recovery, J quali fy detects and UJ 

Calibration qualify nondetects. 

Verification 4) 111-125 % recovery, J qualify detects. 
(ICY) 5) 80-120% recovery (EPA 7470) 

6) RSD <5 % for the rep licate 

AMEC Job No. 575240005 003 0003 

Laboratory SDG: L0802 l 04 

Samples affected 

All required de liverables were present 
in the data package. 

Cooler temperature upon a1Tival at 
Alpha was 2°C. 

Sample was preserved with HNO3 to 
pH<2 . 
The Chain of Custody is intact. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that sample 
integrity was mai ntained during 
transport. 

The sample was analyzed withi n 
holding time. 

The tune standard met established 
criteria. 

Initial cali bration met established 
criteria. 

ICY met accep tance criteria. 

2 of 5 

Qualifications Bias 



March 11, 2008 Arsenic by USEPA Method 6020A 

Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Items 

Continuing 
Calibration 
Verification 
(CCV) 

Calibration 
Range/ 
Resu lts 

Blanks 
(Method, 
Field, 
Equipment, 
Rinsate, etc .) 

Initial 
Calibration 
Blanks and 
Continuing 
Calibration 
Blanks 
(ICB/CCB) 

Negati ve 
blanks 

lnterelement 
checks 
ICS-A/ICS

AB 
Instrument 
performance 
check 

Internal 
Standards 
(IS) 

Acceptance Criteria 

I ) CCV using mid and high level standards ; 
analyzed after every IO samples and at the end 
of batch. 

2) Concentrations 80-120% (EPA Method 
7470) and 90-110% of expected value (EPA 
Method 60 10/6020). 

a) CCV > 120% (EPA Method 7470) or I 10% 
(EPA Method 6010/6020) ; J qualify detects, no 
quali fication is necessary for non detects. 
b) CCV <80% (EPA Method 7470) or90% 
(EPA Method 6010/6020) ; J qualify detects; 
UJ qualify non detects. 
c) CCV outside 65-135 %, reject data 

I ) Results >Upper calibration range J qualify 
detects. 

2) Results <Method reporting limit , >method 
detection limit; J quali fy detects (estimated). 

1) Evaluate down to the MDL. 
2) If sample result is <5x contami nant 

concentration; flag "U" 
3) Sample result ~5x contaminant 

concentration; no qualification 
required. 

I ) ICB and CCB after every ten samples or 
every batch whichever is greater. 
2) Evaluate absolute values down to the MDL. 
3) Sample results < 5x blank sample, U qualify 
detects 

4) Sample results >5x blank level, no action 
required. · 

I ) If the blank has a negative result with an 
absolute value >MDL, qualify detected results 
:S5x the abso lute value of the contaminant 
concentration as estimated "J" and qualify 
nondetected results "UJ" . 

I) No qualification required if recovery 
between 80-1 20%. 
a)%R< 80% fl ag detected results "J" and 
nondetected results "UJ" 
b) %R > 120% flag detected results "J" 
c) %R<l 0% fl ag detected results "J" and 
nondetected results "R" 

I ) Intensity of!S must be 30-1 20% of in tensity 
of IS in the initial calibration standard. 
a)%R<30% flag detected results "J" and 
nondetected results "UJ" 
b) %R > 120% flag detected resu lts "J" and 
nondetected results " UJ" 

AMEC Job No. 575240005 003 0003 

Laboratory SDG: L0802 I 04 

Samples affected 

All CCV recoveries were within 
acceptance limits. 

Arsenic was detected and reported 
wi thin the calib rat ion range. 

Arsenic was not detected in the 
associated method blank. 

Arsenic was not detected in the !CB or 
CCBs at concentrations greater than 
the method-detection limit. 

No negative blank concentrations 
were detected. 

ICS-A/ICS -AB recoveries were within 
acceptance limits. 

IS recoveries were within the 
acceptance li mits . 

3 of 5 

Qualifications Bias 



March 11, 2008 Arsenic by USEPA Method 6020A 

Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Acceptance Criteria 

Items 
Laboratory I) LCS acceptance limits 80- 120%, method 
Control requirements (EPA Method 60 10/6020/7470) 
Sample/ a) %R<80% flag detected results "J" and 
Laboratory nondetected results "UJ" 
Control b) %R> 120% flag detected resu Its "J" 
Sample c) %R<10% flag detected resu lts "J" and 
Duplicate nondetected results "R" 
(LCS/LCSD) Qualify a ll associated samples. 
Recoverv 

I) RPO ~ 20% 
a) If exceeds RPO limit; J qualify detects, UJ 

Laboratory qualify non detects. 
Duplicate b) If one result> MRL and other ND ; J-
RPO detections, UJ qualify non detects 

2) ± MRL for results ~ 5x the MRL 

I) RPO ~ 30% (waters) ; ~ 40% (soils) 
a) If exceeds RPO limit; J qualify detects , UJ 

Field qualify non detects. 
Duplicate b) If one result> MRL and other ND; J-
RPO detections, UJ qualify non detects 

2) ± MRL for results ~ 5x the MRL 

I) MS/MSD acceptance limits are 75-1 25 % 
(EPA Method 6000/7000). 
2) Qualify results in the batch or of simi lar 

MS/MSD 
type. 
3) If background concentration is >4x spike 

Recovery concentration qualification is not required 
a) Recoveries <10% J qualify detects, R qualify 
non detects 
b) Recoveries <75 % flag detected results "J" 
and nondetected results "UJ" 
c) Recoveries > 125% flag detected results "J" 

1) Acceptance limits are 75-150% (EPA 
Method 6000/7000). 
2) Qualify results in the batch or of simi lar 
type. 

Post 3) If background concentration is >4x spike 

Digestion concentrat ion qualification is not required 

Spike (PDS) a) Recoveries < I 0% J qualify detects , R qualify 
non detects 
b) Recoveries <75 % flag detected results "J" 
and nondetected results "UJ" 
c) Recoveries> 125 % flag detected results "J" 

I) Once per digestion batch (EPA 6000 series) 

Serial 2) :S l 0% for analytes with concentration >50-

Dilution 
times MDL 
3) %D> I 0% flag detected results "J" 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L0802 I 04 

Samples affected 

The LCS/LCSD recoveries were 
within acceptance limits at 98% and 
96%, respectively. 

No laboratory duplicate was 
associated wi th this sample. 

No field duplicate was associated with 
this SDG. 

No MS/MSD was associated with this 
SDG. 

The PDS was performed on sample 
EFF-021308 . The recovery was within 
acceptance limits at 102%. 

The %D for the SD performed on 
sample EFF-021308 could not be 
evaluated due to sample concentration 
less than 50 times the MDL. 

4 of s 

Qualifications Bias 
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Review 
Items 

Acceptance Criteria Samples affected 

I) . Instrument level concentrations should be Arsen ic was reported as detected and 
less than the linear dynamic range (LOR). the required reporting limit of 0.003 
a) Qualify detected results with concentrations mg/L was met. 
greater than the LOR "J" 

Compound 2) The reported MRL should not be below the 
Quantitation lowest ICAL standard concentration. 

a) Positive results reported above the MDL but 
below the RL should be considered estimated 
and be flagged "J" 

1) Appropriate method . No anomalies. 

Overall 
2) Evaluate any analytical problems with 

Evaluation of 
laboratory results . 

Data 3) Evaluate sampling errors - field 
contamination, sample hold times. 

Qualifications Bias 

If you have any questions or comments regarding this report, please contact the undersigned at (503) 639-3400. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

t 
l.l >'I 

I.,~ 
JJ, ' i jJI.;,., " ~--

f .. 
J1 f.1 / 
~ ,;,di, 

[ril. I ,,:,r~~ 

Melanie Roshu 
Environmental Chemist 

AMEC Job No. 575240005 003 0003 

Laboratory SDG: L0802104 
s of s 

REVIEWED BY: 

,?)' - --/' . 
{.,£_ . .,--;,,_/c,..< -~ -1..a.,._,c_.J-..~ 

Denise Ladebauche 
Environmental Chemist 
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Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
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INTRODUCTION 

ame 
Metals by USEPA Methods 6000/7000 

Anions by USEPA Methods 300.0/353.2 

This data validation report covers three primary water samples collected on March 6, 2008 from the Shepley's 
Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The samples were dropped off by ECG at 
Alpha Woods Hole Laboratory in Westborough, MA (Alpha) on March 6, 2008 and assigned sample delivery 
group (SDG) number L0803144, upon receipt. Alpha analyzed the samples for total metals using USEPA 
6000/7000 methods; chloride and sulfate using USEPA Method 300.0 ; and , nitrate using USEPA Method 
353.2. The associated field sample identification (ID) and Alpha sample IDs are presented in Table 2. 

AMEC reviewed the laboratory's analytical data package to assess for adherence to acceptable laboratory 
practices and the data validation requirements as specified in MADEP Massachusetts Contingency Plan 
Compendium of Analytical Methods and applicable USEPA Methods outlined in Table 3 and Table 4. The 
level of data validation specified in Table 1 was performed with reference to the Fort Devens Quality 
Assurance Project Plan (QAPP) and EPA Region I Tier II Guidance. For Tier II data review, data quality 
objectives are assessed by review of the CLP summary forms, with no review of the associated raw data. 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. Any limitations on the data are listed below. 

Table 1. Sample S 

Data Validation Matrix Level 

Tier II Aqueous 

Table 2. Field Sample L. 
Lab Sample Number 

L0803 I 44-0 I 
L0803 I 44-02 
L0803 144-03 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L0803 l 44 

Preservation Temcerature 
Samp e Receipt Laboratory SDG Number 

One sample cooler was Atha Woods Hole Laboratorl, 
As required by received on 03/06/08 at 8 alku~ Drive, Westboroug , L0803 144 
method a temperature of 8°C MA0 l5 I 

Field ID Comments 

EFF-030608 Metals, Anions 
EW0 1-030608 Analyzed onl y for As, Fe, Mn 
EW02-030608 Analyzed onl y for As, Fe, M n 

I of 7 



March 26, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

DAT A QUALITY OBJECTIVES AND VALIDATION FINDINGS 

ame., 
Metals by USEPA Methods 6000n000 

Anions by USEPA Methods 300.0/353.2 

Table 3. Metals by USEPA Methods 6010B, 6020A, and USEPA Method 7470A 
Review 

Acceptance Criteria 
Items 

I) Complete SDG file . 
a. Sample data package including case 

Data nanative, QC data and raw data . 

Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt , 
preparation and analysis. 

1) Sample custody documentation. 

2) Temperature 4±2°C for soi ls. 

3) Aqueous sample preserved to pH<2. 
4) Sample delivery documentation. 

coc 

I) Aqueous sample 180 days if preserved to 

Holding Time 
pH<2 
2) Hg - 28 days to analysis 

1) Tuning solution analyzed at least four times. 
RSD :<=; 5% for each component. 

ICP-MS Tune 2) Mass calibration not within 0.1 AMU, 
qualify detected results "J" and nondetected 
results "UJ" 

I) Conect calibration standards. At least 3 
standards points not forced through zero are 

Initia l required for linear calibration, r2:().995 (EPA 

Calibration Method 6010/6020/7470) . 

2) r2 :2'.0.995 , quadratic calibration (at least 6 
points, not forced through zero), 

I) Following the calibration . 

2nd Source 2) 90-110% recovery (EPA 6010/6020) 

Initia l 3) 75-89% recovery, J qualify detects and UJ 

Calibration qualify nondetects. 

Yeri fication 4) 111-125% recovery, J qualify detects. 
(ICY) 5) 80-120% recovery (EPA 7470) 

6) RSD <5 % for the replicate 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L0803 I 44 

Samples affected Qualifications Bias 

All required deliverables were present 
in the data package. 

Coo ler temperature upon anival at Samples were not None 
Alpha was 8°C. Samples were affected by the 
preserved with HN03 to pH<2 . temperature 
The Chain of Custody is intact. outside of 

The laboratory sample receipt and log acceptance limits, 

in checklist indicates that samples in consideration of 

integrity was maintained during the short time from 

transport. sample collection 
to delivery to the 
laboratory. 

Samples were analyzed within holding 
time. 

ICP-MS Tune met acceptance criteria. 

Initial calibration met established 
criteria. 

ICYs met acceptance criteria. 
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Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Acceptance Criteria 

Items 
I) CCV using mid and high level standards ; 
analyzed after every IO samples and at the end 
of batch. 

2) Concentrations 80-1 20% (EPA Method 

Continuing 
7470) and 90- 11 0% of expected va lue (EPA 
Method 6010/6020). 

Calibration a) CCV > 120% (EPA Method 7470) or 110% 
Verificatio n (EPA Method 6010/6020); J qualify detects, 
(CCV) no qualificat ion is necessary for non detects . 

b) CCV <80% (EPA Method 7470) or 90% 
(EPA Method 6010/6020) ; J qualify detects; 
UJ qualify non detects. 
c) CCV outside 65- 135 %, reject data 

I) Results >Upper calibrat ion range J qualify 

Cali bration detects. 

Range/ 2) Resu lts <Method report ing limit, >method 

Resu lts detection limit ; J qua lify detects (estimated) . 

I ) Evaluate down to the MDL. 
Blanks 2) If sample result is <5x contaminant 
(Method, concentration; flag "U" 
Field, 3) Sample result ;?:5x contaminant 
Equipment, concentration ; no qualification 
Rinsate, etc. ) required. 

In itial 
I) !CB and CCB after every ten samp les or 

Calibration 
every batch whichever is greater. 

Blanks and 2) Evaluate absolute va lues down to the MDL. 

Continuing 3) Sample resu lts< 5x blank sample, U qualify 

Calibration detects 

Blanks 4) Sample results >5x blank level, no action 

(ICB/CCB) required . 

I) If the blank has a negative resu lt with an 
abso lute value >MDL, qualify detected resu lts 

Negative S:5x the absolute value of the contaminant 
blanks concentration as estimated "J" and qualify 

nondetected resu lts "UJ" . 

Interelement 
I) No qualification required if recovery 
between 80-120%. 

checks a)%R< 80% flag detected results "J" and 
ICS-NICS- nondetected results " UJ" 

AB b) %R > 120% flag detected results "J" 
Instrument c) %R< I 0% flag detected resu lts "J" and 
performance nondetected resu lts "R" 
check 

AMEC Job No. 575240005 003 0003 

LaboratorySDG: L0803l44 

Samples affected 

All CCV recoveries were wi thin 
acceptance limits. 

Manganese (0.0008 mg/L) and 
mercury (0.00002 mg/L) from sample 
EFF-030608 were reported below the 
method report ing limit. 

No analytes were detected in the 
preparation blank associated with these 
samples . 

Silver was detected in the !CB 
(0.00078 mg/L) and CCB (0.00119 
mg/L) associated with samp le EFF-
030608. 

No negative blank co ncentrations were 
detected . 

ICS-NICS-AB recoveries were within 
acceptance limits, except for calcium 
at 79% in the JCS-A. 
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ame 
Metals by USEPA Methods 6000/7000 

Anions by USEPA Methods 300.0/353.2 

Qualifications Bias 

These anal ytes Estimation 
were J quali fied on 
the data tab les, 
with a TR (trace 
level) reason code. 

Si lver was not None 
detected in sample 
EFF-030608 ; 
therefore data 
usabi lity is not 
affected. 

AMEC J qualified Low 
the detected 
calcium resu lt from 
sample EFF-
030608, with an I 
(Instrument 
performance) 
reason code. 



March 26, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Items 

Internal 
Standards (IS) 

Laboratory 
Control 
Sample/ 
Laboratory 
Contro l 
Sample 
Duplicate 
(LCS/LCSD) 
Recoverv 

Laboratory 
Duplicate 
RPD 

Field 
Duplicate 
RPD 

MS/MSD 
Recovery 

Acceptance Criteria Samples affected 

I) Intensity .of IS must be 30- 120% of intensity I All internal standards %R were within 
of IS in the initial calibration standard. acceptance limits. 
a)%R<30% flag detected results "J" and 
nondetected results "UJ" 
b) %R > 120% flag detected results "J" and 
nondetected results "UJ" 

1) LCS acceptance limits 80-120%, method I The LCS/LCSD recoveries were 
requirements (EPA Method 6010/6020/7470) with in acceptab le limits. 
a) %R<80% flag detected results "J" and 
nondetected results "UJ" 
b) %R>l20% flag detected results "J" 
c) %R<l 0% flag detected results "J" and 
nondetected resu Its "R" 

Qualify all associated samples. 

I) RPD :,; 20% 
a) If exceeds RPD limit; J qualify detects , UJ 
qualify non detects. 
b) If one result> MRL and other ND ; ]
detections , UJ qualify non detects 

2) ± MRL for results :5: 5x the MRL 

1) RPD >20% waters (>30% soils) 
2) For detected results more than 5 times their 
PQLs flag "J" 
3) Differences in concentrations > the MRL 
for ana lytes with concentrations less than 5 
times their PQLs. flag "J" 

I) MS/MSD acceptance limits are 75-125 % 
(EPA Method 6000/7000). 
2) Qualify results in the batch or of similar 
type. 
3) If background concentration is >4x spike 
concentration qualification is not required 
a) Recoveries <I 0% J qualify detects , R 
qualify non detects 
b) Recoveries <75 % flag detected results "J" 
and nondetected results " UJ" 
c) Recoveries >125 % flag detected results "J" 

No laboratory duplicate was associated 
wi th this SDG. 

No field duplicate was associated with 
this SDG. 

No MS/MSD was associated with this 
SDG. 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L0803144 
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Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance 

Review 
Acceptance Criteria Samples affected 

Items 
I) Acceptance limits are 75 -1 50% (EPA Sample EFF-030608 was used as 
Method 6000/7000). source for the PDS. The recoveries 
2) Quali fy resu lts in the batch or of similar were within acceptance limits, except 
type. for calcium at 70%. 

Post 
3) If background concentration is >4x spike 

Di gestion concentration qualification is not required 

Spike (PDS) a) Recoveries <I 0% J qualify detects , R 
qualify non detects 
b) Recoveries <75 % flag detected results "J" 
and nondetected results "UJ" 
c) Recoveries> 125 % flag detected results "J" 

I) Once per digestion batch (EPA 6000 series) The laboratory performed serial 

Serial 
2) :S I 0% for analytes with concentration >50- dilution analyses on sample EFF-
times MDL 030608 . The %Os were less than 10% 

Dilution 
3) %0>10% flag detected results "J" for sample concentrations more than 

50 times the MDL. 

I) Instrument level concentrations should be Manganese (0.0011 mg/L) and 
less than the linear dynamic range (LDR). mercury (0.00002 mg/L) were detected 
a) Qualify detected results with concentrations below the RL of 0.01 mg/Land 0.0002 

Compound 
greater than the LDR "J" mg/L, respectively, in sample EFF-
2) The reported MRL should not be below the 030608. 

Quantitation lowest !CAL standard concentration. 
a) Positive results reported above the MDL but 
below the RL should be considered estimated 
and be flagged "J" 

I) Appropriate method. No anomalies. 

Overall 
2) Evaluate any analytical problems wi th 

Evaluation of 
laboratory results. 

Data 
3) Evaluate sampling errors - field 
contamination , sample hold times. 

Metals by USEPA Methods 6000n0OO 

Anions by USEPA Methods 300.0/353.2 

Qualifications Bias 

AMEC J qualified Low 
the calcium resu lt 
from sample EFF-
030608, with a P 
(PDS recovery) 
reason code. 

AMEC J quali fied Estimation 
the manganese and 
mercury results 
with a TR (trace 
level) reason code. 

Table 4. Nitrate bv USEPA 353.2 d Chlorid d Sulf: bv USEPA 300.00 
Review 

Acceptance Criteria 
Items 

I ) Complete SDG fi le. 
a. Sample data package including case 

Data narrative, QC data and raw data. 
Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt , 
preparation and analysis. 

I) Sample custody documentation. 

2) Temperature 4±2°C 

coc 3) Sample delivery documentation. 

AMEC Job No. 575240005 003 0003 
Laboratory SDG : L0803 I 44 

-
Samples affected Qualifications Bias 

All required deliverables were 
present in the data package. 

Cooler temperature upon arriva l at The sample was not None 
Alpha was 8°C. affected by the 
The laboratory sample receipt and log temperature outside 
in checklist indicates that sample of acceptance 
integrity was maintained during limits, in 
transport. co nsideration of the 
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Review Criteria: Fort Devens QAPP and MADEP MCP 
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Review 
Acceptance Criteria 

Items 

I) 28 days , preservation not required (Chloride, 

Holding 
Sulfate) (EPA Method 300.0) 

Times (HT) 
2) 48 hours , preservation not required 
(Nitrate-N)(EPA Method 353.2) 

I) r 2: 0.99 for chloride, su lfate and nitrate, 
linear calibration 

Initial Analytes with low r <0.99 flag detected results 

Calibration 'T' and nondetected results "UJ" 
2) Use professional judgment if not enough 
points were used for curves. Determine if 
system imprecision or bias 

I) No qualification if recovery between 
90-110% (ch loride, su lfate and nitrate) and 85-
115% (cyanide). 

ICY/CCV a) %R > 110% (chloride, su lfate and nitrate) and 
115% (cyanide) flag detected results "J" 

b) %R <90% (chloride, sulfate and nitrate) and 
85% (cyanide) flag detected results 'T' and 
nondetected results " UJ" 

I) If sample result is <5x contaminant 

Blanks concentration and between MDL and MRL, 

(Method, raise result to MRL and flag "U" 

Field, 2) If sample result is <5x contaminant 
Equipment, concentration and 2: MRL flag " U" 

Rinsate, etc.) 3) Sample result ;::>:5x contaminant 
concentration ; no qualification required. 

I) Evaluate abso lute values down to the MDL. 
ICBs/CCBs Evaluate ICBs/CCBs that bracket samp les. 

1) No qualification if recovery between 80-
120% 
a) %R<80% flag detected results "J" and 

LCS nondetected resu lts "UJ" 
b) %R >120% flag detected results 'T' 
c) %R < I 0% flag detected results "J" and 
nondetected results "R" 

1) 20% ~RPO, RPO >20% flag detected results 
"J" and non detected results " UJ" 

Lab 
2) ± MRL for results~ 5x the MRL. Difference 

Duplicate 
>MRL, flag detected resu lts "J" and 
nondetected results " UJ" 

AMEC Job No. 575240005 003 0003 

Laboratory SDG: L0803144 

Samples affected 

The samp le was anal yzed and 
preserved as per EPA Method 
requirements. 

Initi al calibration criteria were met. 

Ch loride and su lfate calibration was 
performed on 01/16/2008. Nitrate 
calibration was performed o n 
03/06/2008. 

JCYs were within acceptance limits. 

No nitrate, chloride, or sulfate were 
detected in the associated method 
blanks. 

ICB/CCBs were analyzed every I 0 
samples with no detections. 

LCS recoveries were within 
acceptance criteria. 

Sample EFF-030608 was analyzed in 
duplicate for chloride, sul fate, and 
nitrate. The RPDs were within 
acceptance criteria. 
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Qualifications Bias 

short time from 
sample collection to 
delivery to the 
laboratory. 
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Metals by USEPA Methods 6000/7000 

Anions by USEPA Methods 300.0/353.2 

Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 
1) RPO :5, 20% for aqueous samples (:S 30% soi l 
samples) fo r analytes with concentrations more 

Field than 5 times the ir PQLs, and concentrations No fie ld dup licate was collected with 
Duplicates withi n one MRL fo r analytes with this SDG. 

concentrations less than 5 times their PQLs 

l) No qualification required if recovery 
between 75- 125 %. 
2) If background concen tration is greater than 
4x the spike concentration qualification is not 
requ ired 

Sample EFF-030608 was used as the %R< 75 % flag detected resu lts "J" and 
MS/MSD nondetected results " UJ" source sample for MS/MSD for 

%R < 125 % flag detected resu lts "J" chloride and sulfate. The recoveries 

%R<l 0% flag detected resul ts "J" and were within acceptance cri teria. 

nondetected results "R" 

Quali fy only results in the spiked sample. 
(Quali fy results for samples coll ected at same 
location but differing depths as well ) 

I) Instrument level concentrations should be Su lfate and nitrate were reported as 
less than the linear range. Quali fy detected detected above the method reporting 
resu lts with concentrations greater than the limits. 
LOR "J" Chloride was reported at an elevated 

Compound 2) The reported RL should not be below the reporting limit, due to di lution 
No qualificat ion is 

None 
Quantitation 

lowest ICAL standard concentration. needed to bring the concentration of 
required. 

3) Positive results reponed above the MDL but the sample within the calibration 
below the RL shou ld be considered estimated range. 
and be flagged "J" 

I ) Appropriate method. 

Overall 
2) Evaluate any analytical prob lems with 

Evaluation of 
laboratory results. 

No anomalies. 
Data 

3) Evaluate sampling e1Tors - field 
contamination, sample hold times. 

If you have any questions or comments regarding this report, please contact the undersigned at (503) 639-3400. 
Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

i 
-~ ~ /il ... ~,,i"' t ,.\t'4"'·~"-· 

~ .. 
JI /1 I 

J
i ;{~·,,, 
ill. I .i.»'r.,o;..;,\ 

Melanie Roshu 
Environmental Chemist 

AMEC Job No. 575240005 003 0003 

Laboratory SDG: L0803144 
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USEPA Region I Tier II Guidance 

INTRODUCTION 

ame 
Arsenic by USEPA Method 6020A 

This data validation report covers one water sample collected on April 10, 2008 from the Shepley's Hill Landfill 
at the former Fort Devens, in Ayer, Massachusetts. The sample was dropped off by ECC at Alpha Woods 
Hole Laboratory in Westborough , MA (Alpha) on April 1 0, 2008 and assigned sample delivery group (SDG) 
number L0805053 upon receipt. Alpha analyzed the sample for total arsenic using USEPA Method 6020A. 
The associated field sample identification (ID) and Alpha sample ID is presented in Table 1. 

The level of data validation specified in Table 2 was performed with reference to the Fort Devens Quality 
Assurance Project Plan (QAPP) and EPA Region I Tier II Guidance. AMEC reviewed the laboratory's 
analytical data package to assess for adherence to acceptable laboratory practices and the data validation 
requirements as specified in MADEP Massachusetts Contingency Plan Compendium of Analytical Methods 
and applicable USEPA Methods outlined in Table 3. For Tier II data review, data quality objectives are 
assessed by review of the CLP summary forms, with no review of the associated raw data. 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Arsenic was detected and reported at 1.0 µg/L concentration. 

Table 1. Field Sample List 
Ir Lab Sample Number I Field ID 

1r Lososos3-0 1 1 EFF-o4 1oos 

Table 2. Sample S -

Data Validation Matrix Level 

Tier II Aq ueous 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L0805053 

Preservation 

As requi red by 
method 

Temcerature 
Samp e Receipt 

One sample cooler was 
received on 04/1 0/2008 
at a temperature of 4 °C. 

I of 5 

Comments 11 
3 ppb detection limit 11 

Laboratory SDGNumber 

A%ha Woods Hole Laboratorl , 
8 alku~ Drive, Westboroug , L0805053 
MA0 I5 I 
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Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

Table 3. Arsenic by USEPA 6020A -
Review 

Acceptance Criteria Samples affected 
Items 

I) Complete SDG fi le. All required de liverables were present 
a. Samp le data package including case in the data package. 

Data nan-alive, QC data and raw data. 

Completeness b. Shipping and receiving documents. 
c. All lab records of sample receipt , 

preparation and analysis. 

I) Sample custody documentation. Cooler temperature upon arriva l at 

2) Temperature 4±2°C for soi ls. Alpha was 4°C. 

3) Aqueous sample preserved to pH<2. Sample was preserved with HNO3 to 

4) Sample delivery documentation. pH<2. 
coc The Chai n of Custody is in tact. 

The laboratory Sample Receipt and 

Arsenic by USEPA Method 6020A 

Qualifications Bias 

Log-in Checklist indicates that sample 

I) Aqueous sample 180 days if preserved to 

Holding T ime 
pH<2 
2) Hg - 28 days to analysis 

I ) Tuning solution analyzed at least four times. 
RSD:::; 5% for each component. 

ICP-MS Tune 2) Mass calibration not within 0. 1 AMU, 
qua lify detected resul ts "J" and nondetected 
resu lts "UJ" 

I) Con-ect calibration standards. At least 3 
standards points not forced through zero, are 

Init ial required fo r linear calibration , r=:::0.995 (EPA 

Calibration Method 6010/6020/7470) . 

2) r2 ~0.995 , quadratic calibration (at least 6 
points , not forced thrnugh zero) , 

I) Following the calibration . 

2nd Source 2) 90- 1 I 0% recovery (EPA 60 I 0/6020) 

In itial 3) 75-89 % recovery, J qualify detects and UJ 

Cali bration quali fy nondetects. 

Verification 4) 111-125% recovery, J qualify detects. 
(ICY) 5) 80-120% recovery (EPA 7470) 

6) RSD <5 % for the replicate 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L0805053 

integrity was maintained during 
transport. 

The sample was analyzed within 
holding time. 

The tune standard met established 
criteria. 

Initial calibration met established 
criteria. 

ICY met acceptance cri teria. 
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Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Items 

Continuing 
Calibration 
Verification 
(CCV) 

Calibration 
Range/ 
Results 

Blanks 
(Method, 
Field, 
Equipment, 
Rinsate, etc .) 

Initial 
Calibration 
Blanks and 
Continuing 
Calibration 
Blanks 
(ICB/CCB) 

Negat ive 
blanks 

Interelement 
checks 
ICS-A/ICS

AB 
Instrument 
performance 
check 

Internal 
Standards 
(JS) 

Acceptance Criteria 

I) CCV using mid and high level standards; 
analyzed after every IO samp les and at the end 
of batch . 

2) Concentrations 80-120% (EPA Method 
7470) and 90- 110% of expected value (EPA 
Method 60 I 0/6020). 
a) CCV > 120% (EPA Method 7470) or I 10% 
(EPA Method 60 I 0/6020); J qualify detects, no 
qualification is necessary fo r non detects . 

b) CCV <80% (EPA Method 7470) or 90% 
(EPA Method 60 I 0/6020) ; J qualify detects; 
UJ qualify non detects . 

c) CCV outside 65-135 %, reject data 

I) Results >Upper calibration range J qualify 
detects. 

2) Results <Method reporting limit, >method 
detection limit; J qualify detects (estimated). 

I ) Evaluate down to the MDL. 
2) If sample result is <5x contaminant 

concentration; flag "U" 
3) Sample result ~5x contaminant 

concentration ; no qualification 
required. 

I) ICB and CCB after every ten samples or 
every batch whichever is greater. 

2) Evaluate abso lute values down to the MDL. 
3) Sample results < 5x blank samp le, U qualify 
detects 

4) Sample resu lts >5x blank level, no act ion 
required. 

I) If the blank has a negative result with an 
absolute value >MDL, qualify detected results 
:S5x the abso lute value of the contaminant 
concentration as estimated "J" and qualify 
nondetected results " UJ" . 

I ) No qualification requi red if recovery 
between 80- 120%. 
a)%R< 80% fl ag detected results "J" and 
nondetected results "UJ" 
b) %R > 120% flag detected resu lts "J" 
c) %R<l0% flag detected results "J" and 
nondetected results "R" 

I) Inten sity of JS must be 30- 120% of intensity 
of IS in the initial calibration standard. 
a)%R<30% flag detected results "J" and 
nondetected results " UJ " 
b) %R >120% flag detected results "J" and 
nondetected resu lts " UJ " 

AMEC Job No. 575240005 003 0003 

Laboratory SDG: L0805053 

Samples affected 

All CCV recoveries were within 
acceptance limits. 

Arsenic was detected and reported 
within the calibration range. 

Arsenic was not detected in the 
associated method blank. 

Arsenic was not detected in the CCBs 
at concentrations greater than the 
method-detection limit. 
Arsenic was detected in the ICB at 0.1 
µg/L . 

No negative blank concentrat ions 
were detected. 

JCS-A/JCS-AB recoveries were within 
acceptance limits. 

IS recoveries were within the 
acceptance limits. 

3 of 5 

Qualifications 

The concentration 
detected in the 
sample was more 
than 5 times the ICB 
concentration; 
therefore, data 
usabi lity is not 
adversely affected. 

Bias 
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USEPA Region I Tier II Guidance 

Review 
Acceptance Criteria 

Items 
Laboratory I) LCS acceptance limi ts 80-1 20%, method 
Contro l requirements (EPA Method 60 10/6020/7470) 
Sample/ a) %R<80% flag detected results "J" and 
Laboratory nondetected resul ts "UJ" 
Control b) %R> l20% flag detected resul ts "J" 
Sample c) %R<l 0% flag detected results "J" and 
Duplicate nondetected results "R" 
(LCS/LCSD) Qualify all associated samples. 
Recoverv 

I) RPO :,; 20% 
a) If exceeds RPO limi t; J qualify detects , UJ 

Laboratory qualjfy non detects . 
Duplicate b) If one resu lt> MRL and other ND; J-
RPO detections, UJ quali fy non detects 

2) ± MRL fo r results:,; 5x the MRL 

I) RPO :,; 30% (waters); :,; 40% (soil s) 
a) If exceeds RPO limi t; J quali fy detects, UJ 

Field qualify non detects. 
Duplicate b) If one result> MRL and other ND; J-
RPO detections, UJ quali fy non detects 

2) ± MRL for resul ts:,; 5x the MRL 

I) MS/MSD acceptance limits are 75 -125% 
(EPA Method 6000/7000) . 
2) Qualify results in the batch or of similar 

MS/MSD 
type. 
3) If background concentration is >4x spike 

Recovery concentration qualification is not required 
a) Recoveries <I 0% J quali fy detects , R qualify 
non detects 
b) Recoveries <75 % flag detected resu lts "J" 
and nondetected results "UJ" 
c) Recoveries > 125 % flag detected resul ts "J" 

I) Acceptance limi ts are 75-150% (EPA 
Method 6000/7000). 
2) Quali fy results in the batch or of similar 
type. 

Post 
3) If background concentration is >4x spike 

Digestion concentrat ion quali ficat ion is not required 

Spike (PDS) a) Recoveries <10% J qualify detects, R qualify 
non detects 
b) Recoveries <75 % flag detected results "J" 
and nondetected resu lts "UJ" 
c) Recoveries> 125 % flag detected results "J" 

I) Once per digestion batch (EPA 6000 series) 

Serial 2) :S I 0% for analytes with concentration >50-

Dilution 
times MDL 
3) %D> 10% flag detected results "J" 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L0805053 

Samples affected 

The LCS/LCSD recoveries were 
within accep tance limits at 93 % and 
98 %, respect ive ly. 

No laboratory duplicate was 
associated with this sample. 

No fie ld dup licate was associated with 
this SDG. 

No MS/MSD was associated with this 
SDG. 

The PDS was performed on sample 
EFF-041008. The recovery was within 
acceptance limits at 108%. 

The %D for the SD performed on 
sample EFF-041008 could not be 
evaluated due to sample concentration 
less than 50 times the MDL. 

4 of s 

Qualifications Bias 
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Review 
Acceptance Criteria Samples affected 

Items 
I ) Instrument level concentrat ions shou ld be Arsenic was reported as detected and 
less than the linear dynamic range (LOR) . the required reporting limi t of0.003 
a) Qualify detected results with concentrations mg/L was met. 
greater than the LOR " J" 

Compound 2) The reported MRL shou ld not be below the 
Quantitation lowest !CAL standard concentration. 

a) Positive results reported above the MDL but 
below the RL should be considered estimated 
and be flagged "J" 

I ) Appropriate method. No anomalies. 

Overall 
2) Evaluate any analytica l prob lems with 

Evaluation of 
laboratory results. 

Data 3) Evaluate sampling errors - field 
contamination , sample hold times. 

Qualifications Bias 

If you have any questions or comments regarding this report, please contact the undersigned at (503) 639-3400. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

t 
i) 1j 

/iJ ti,. · ' 'iN--~r: .. 

f . 

t !.! ' 
ii'l.. Ui~t 

Melanie Roshu 
Environmental Chemist 

AMEC Job No. 575240005 003 0003 

Laboratory SDG: L0805053 
s of s 

REVIEWED BY: 

~7 - -7 . C,-R--.,,,,,.x c::2.d,~c....;.__-e_ 

Denise Ladebauche 
Environmental Chemist 
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Metals by USEPA Methods 6010/6020 
Other Inorganics by USEPA 2130B/2320B/300.0/9251/4500NO3-F 

Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

INTRODUCTION 

This data validation report covers sixteen primary water samples, one field duplicate, and two field QC 
(equipment blank) samples collected on April 17, April 18, and April 21 , 2008 from the Shepley's Hill Landfill at 
the former Fort Devens, in Ayer, Massachusetts. The samples were dropped off by ECG at Alpha Woods Hole 
Laboratory in Westborough, MA (Alpha) on April 17, April 18, and April 21 , 2008 and assigned sample delivery 
group (SDG) numbers L0805420, L0805511 , and L0805609, upon receipt. Alpha analyzed the samples for 
total metals using USEPA 6010/6020 methods, turbidity using Standard Method 2130B, total alkalinity using 
Standard Method 2320B, chloride using USEPA Method 9251, sulfate using USEPA Method 300.0, and 
nitrate-nitrogen using Standard Method 4500NO3-F. The associated field sample identifications (IDs) and 
Alpha sample IDs are presented in Table 1. 

AMEC reviewed the laboratory's analytical data package to assess for adherence to acceptable laboratory 
practices and the data validation requirements as specified in MADEP Massachusetts Contingency Plan 
Compendium of Analytical Methods and applicable USEPA and Standard Methods outlined in Table 3, Table 4 
and Table 5. The level of data validation specified in Table 2 was performed with reference to the Fort Devens 
Quality Assurance Project Plan (QAPP) and USEPA Region I Tier II Guidance. For Tier II data review, data 
quality objectives are assessed by review of the CLP summary forms, with no review of the associated raw 
data. 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. Any limitations on the data are listed below. Definitions of data 
qualifiers and summaries of specific qualifiers added to each affected sample as a result of the data validation 
findings are presented in Table 6 attached to this report. 

Table 1. Field Sample L. 
Lab Sample Number Field ID Comments 

L0805420-0l SHM-05-42B-041708 
L0805420-02 SHM-05-42A-04 l 708 
L0805420-03 SHM-96-5B-041708 
L0805420-04 SHM-96-SC-041708 
L0805420-05 SHL-59-04 1708 
L0805420-06 SHL-8D-04 1708 
L0805420-07 SHL-8S-041708 
L0805609-0 I SHM-96-22B-042 I 08 MS/MSD was analyzed by laboratory on this sample 
L0805609-02 SHL-22-042 108 MS/MSD was indicated by the COC on this sample 
L0805609-03 SHM-96-22C-042 l 08 
L0805609-04 SHL-9-042108 
L0805609-05 SHM-05-41B-042 l 08 
L0805609-06 SHM-05-41A-042108 
L0805609-07 SHM-05-41C-042108 
L08055 I l -0 1 SHL-21 -041808 

AMEC Job No. 575240005 003 0005 I of 11 
Laboratory SDGs: L07 l 5420, L08055 l l , L0805609 
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Lab Sample Number Field ID 

L08055 I I -02 DHL-23-041808 
L08055 I l-03 EQBLANK-P-041808 
L08055 I I -04 EQBLANK-G-041808 
L08055 I I -05 DUP-041808 

Table 2. Sample S ---- ---

Data Validation Matrix Preservation TemEerature 
Level Samp e Receipt 

· 1 hree sample coolers were 
received on 4/17/08 

Tier II Aqueous As required by 4/18/08, and 4/21 /08 at 
method temperatures of 6, 9, and 

6oC. 

Comments 

Field QC 
Field QC 
Field Duplicate of SHL-21-04 1808 

Laboratory 

Alpha Woods Hole Laboratort 8 
Walkup Drive, Westborough, A 
01581 

DAT A QUALITY OBJECTIVES AND VALIDATION FINDINGS 

Table 3. Metals by USEPA 6010B/6020A . 

SDGNumber 

L0805420 
L08055 1 I 
L0805609 

Review 
Acceptance Criteria 

Items 
Samples affected Qualifications Bias 

1) Complete SDG file . 
a. Sample data package including case 

All required deliverables were present 
Data narrative, QC data and raw data. 

Completeness b. Shipping and receiving documents. in the data package. 

c. All lab records of sample receipt, 
preparation and analysis. 

1) Sample custody documentation. Coolers temperatures upon arrival at 

2) Temperature 4 ±2°C for soils. Alpha were 6, 9, and 6°C. Samples 

3) Aqueous sample preserved to pH<2. were received by the laboratory the 

4) Sample delivery documentation. same day they were collected. Not 
enough time had passed for the 
samples to reach the specified EPA 

coc temperature. No qualification 
Samples were preserved with HN03 to required 
pH<2. 
The Chain of Custody is intact. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that sample 
integrity was maintained during 
transport. 

1) Aqueous sample I 80 days if preserved to 

Holding Time 
pH<2 Samples were analyzed within holding 
2) Hg - 28 days 10 analysis time. 

I) Tuning solution analyzed at least four times. 
RSD :5: 5% for each component. 

ICP-MS tune solution met the required 
ICP-MS Tune 2) Mass calibration not within 0.1 AMU, 

qualify detected results "J" and nondetected 
limit. 

results "UJ" 

AMEC Job No. 575240005 003 0005 2 of 11 
Laboratory SDGs: L07 l 5420, L08055 l l , L0805609 
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Review 
Acceptance Criteria Samples affected 

Items 
I) Co1Tect calibration standards. At least 3 
standards points not fo rced through zero are 

Initial required for linear ca librat ion, r2'.{).995 (EPA In itial calibration met established 
Cali bration Method 60 10/6020/7470). cri teria. 

2) r2 2:0.995 , quadrati c calibration (at least 6 
points, not forced through zero) , 

I) Following the calibrat ion. 

2nd Source 2) 90-1 I 0% recovery (EPA 60 I 0/6020) 

Ini tial 3) 75-89% recovery, J quali fy detects and UJ 

Cali bration qualify nondetects . ICYs met acceptance criteria. 
Verification 4) 111 -1 25 % recovery, J qua lify detects. 
(ICY) 5) 80-120% recovery (EPA 7470) 

6) RSD <5 % for the rep licate 

1) CCV using mid and high level standards; 
analyzed after every IO samples and at the end 
of batch. 

2) Concentrat ions 80-120% (EPA Method 

Continuing 
7470) and 90-1 10% of expected value (EPA 
Method 60 I 0/6020). 

Calibrat ion a) CCV >120% (EPA Method 7470) or I 10% All CCV recoveries were within 
Verificat ion (EPA Method 6010/6020) ; J qualify detects , no acceptance limits. 
(CCV) qualification is necessary for non detects. 

b) CCV <80% (EPA Method 7470) or 90% 
(EPA Method 6010/6020); J qualify detects ; UJ 
qualify non detects. 
c) CCV outside 65-1 35 %, reject data 

Manganese, potassium, iron, sodium, 

1) Results >Upper calibration range J quali fy calcium, and arsenic in some samples 

detects. from these SDGs were detected at 
Calibration 

2) Resu lts <Method reporting limit , >method 
concentrations below the method 

Range/ Results reporting limit. Alpha J qualified the 
detection limit; J quali fy detects (estimated). 

resul ts less than the method repo1ti ng 
limit and AMEC concurs with these 
qualifications. 

I) Evaluate down to the MDL. Metals were not detected in the method 
2) If sample result is <5x contaminant blank at concentrations greater than the 

Blanks concentration; flag "U" MDL. 
(Method, Field, 3) Sample result 2:Sx contaminant Calcium was detected at 0.044 mg/L 
Equipment , concentration ; no qualification in the equipment blank EQBLANK-G-
Rinsate, etc.) required. 041808. 

AMEC Job No. 575240005 003 0005 3 of 11 
Laboratory SDGs: L07 I 5420, L08055 l l , L0805609 

Qualifications Bias 

AMEC J qualified 
detections below 
the repo11ing limit, 

Estimation 
with a TR (Trace 
level detected) , 
reason code. 

The calcium 
concentrations 
detected in the 
associated samp les 
were more than 5 
times the 
equipment blank 
concentration. No 
qualification is 
warranted. 
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Review 
Acceptance Criteria Samples affected 

Items 

I) ICB and CCB after every ten samples or 
Ini ti al every batch whichever is greater. Arsenic and iron were detected in 
Calibrat ion 

2) Evaluate abso lu te values down to the MDL. 
mult ip le CCBs in the sequence 

Blanks and 
3) Sample resu lts< 5x blank sample, U qualify 

associated with SDGs L0805420 and 
Continuing detects L080551 I . 
Calibration 

4) Sample results >5x blank level, no action 
All other metals were not detected in 

Blanks the ICB/CCBs associated with these 
(ICB/CCB) required. 

samples. 

I) If the blank has a negative resu lt with an 

Negative 
absolute value >MDL, qualify detected resu lts 

No negative blank concentrations were :::5x the absolute value of the contaminant 
blanks concentration as estimated "J" and qualify detected. 

nondetected results "UJ". 

I) No qualificat ion required if recovery 
between 80-120%. 
a)%R< 80% flag detected resu lts "J" and 
nondetected results "UJ" ICS-NICS-AB recoveries were within 

b) %R >120% flag detected results 'T' acceptance limits, except as described 

c) %R< I 0% flag detected resul ts "J" and below. 

lnterelement nondetected results "R" Arsenic was detected at 0.00052 mg/L 

checks in the JCS-A associated with SDG 

JCS-A/JCS-
L0805420. Similar concentrations 

AB Instrument 
were observed in samples SHL-8D-

performance 
041708 and SHL-8S-04 I 708. 

check Sodium was detected at 0.0763 mg/L 
in the JCS-A associated with SDG 
L08055 I I. A similar concentration 
was observed in sample SHL-23-
041808 . 

AMEC Job No. 575240005 003 0005 4 of 11 
Laboratory SDGs: L07 I 5420, L08055 l l , L0805609 

Qualifications Bias 

AMEC U qualified 
the detected 
arsenic result from 
samp le SHL-8D-
041708, the 
detected arsenic 
and iron resul ts 
from sample SHL-
8S-04 1708, and the 
iron resu lts from 
samples SHL-2 1-
041808 and S HL-
23-041808 with a 
B (contaminant 
detected) reason 
code, because the 
samp le 
concentrations 
were less than 5 
times the 
concentration 
detected in the 
CCBs. 

AMEC J qualified High 
the sodium resu lt 
from sample SHL-
23-041808, with a 
M reason code 
(method QC 
criteria not met) , 
because of 
suboptimal 
interelement 
co1Tection. 
The arsenic results 
from these samples 
were previously U 
qualified; 
therefore, no more 
qualification is 
required. 
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Review 
Items 

Internal 
Standards (IS) 

Laboratory 
Control 
Sample/ 
Laboratory 
Control Sample 
Duplicate 
(LCS/LCSD) 
Recovery 

Laboratory 
Duplicate 
RPD 

Field 
Duplicate RPD 

MS/MSD 
Recovery 

Post Digestion 
Spike (PDS) 

Acceptance Criteria 

I) Intensity of IS must be 30- 120% of intensity 
of IS in the initial calib ration standard. 
a)%R<30% fl ag detected results "J" and 
nondetected results "UJ" 
b) %R > 120% flag detected results "J" and 
nondetected results "UJ" 

I) LCS acceptance limits 80-1 20%, method 
requirements (EPA Method 6010/6020/7470) 
a) %R<80% flag detected results "J" and 
nondetected results "UJ" 
b) %R> 120% flag detected results "J" 
c) %R< I 0% flag detected results "J" and 
nondetected results "R" 
Qualify all associated samples. 

1) RPD ~ 20% 
a) If exceeds RPD limit ; J qualify detects , UJ 
qualify non detects. 
b) If one result> MRL and other ND;]
detect ions, UJ qualify non detects 

2) ± MRL for results~ 5x the MRL 

I) RPD ~ 30% (waters); ~ 40% (soi ls) 
a) If exceeds RPD limit; J qualify detects , UJ 
qualify non detects. 
b) If one result> MRL and other ND;]
detections, UJ qualify non detects 

2) ± MRL for results~ 5x the MRL 

I) MS/MSD acceptance limits are 75 -1 25 % 
(EPA Method 6000/7000). 
2) Qualify results in the batch or of similar 
type. 
3) If background concentration is >4x spike 
concentration qualification is not required 
a) Recoveries < 10% J qualify detects, R qualify 
non detects 
b) Recoveries <75 % flag detected results "J" 
and nondetected results "UJ" 
c) Recoveries> 125 % fl ag detected results "J" 

I) Acceptance limits are 75 -150% (EPA 
Method 6000/7000). 
2) Quali fy resu lts in the batch or of simi lar 
type. 
3) If background concentration is >4x spike 
concentration qualification is not required 
a) Recoveries < I 0% J qualify detects , R qualify 
non detects 
b) Recoveries <75 % flag detected results "J" 
and nondetected results "UJ" 
c) Recoveries >125% flag detected results "J" 

Samples affected 

The IS % Rls were within acceptable 
limits. 

The LCS/LCSD recoveries were 
wi thin accep table limits. 

The laboratory duplicates were not 
associated with any sample from these 
SDGs. 

Sample DUP-041808 was the field 
duplicate of sample SHL-21-041808 . 
All % RPDs were within accep tance 
criteri a. 

Sample SHM-96-22B-042108 was 
used as the source for the MS/MSD. 
The recoveries were acceptable for all 
analytes , except arsenic ( l 86%/135 %) 
and iron (0%/0%). 

Samples SHM-05-42B-04 1708, SHL-
21-041808 and SHM-96-22B-042 108 
were used as the source for the PDSs. 
The recoveries were acceptable for all 
ana lytes. 

AMEC Job No. 575240005 003 0005 5 of 11 
Laboratory SDGs: L0715420, L08055 l l , L0805609 

Qualifications 

The arsenic and 
iron background 
concentrat ions at 
1.72 1 mg/Land 72 
mg/L, respectively, 
were more than 4 
times the spike 
concentrations of 
0.12 mg/Land I 
mg/L, respective ly. 
No qualification is 
required . 

Bias 
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Review 
Acceptance Criteria 

Items 
Samples affected 

I) Once per digest ion batch (EPA 6000 series) The laboratory perfo rmed seria l 
2) :"'. 10% fo r analytes wi th concentration >50- di lution analysis on samples SHM-05 -

times IDL 42B-04 1708, SHL-2 1-04 1808, and 

3) %D> I 0% flag detected results "J" SHM-96-22B-042 108. T he % Ds were 
Serial Dilut ion with in accep tance limits, except for 

potassium ( I 5%), magnesiu m ( 11 %), 
arsen ic (27 %), and potass ium ( 14%). 

I ) In strument level concentrations shou ld be 
less than the linear dynami c range (LOR). 
a) Quali fy detected results wi th concentrations The laboratory J qualified detected 
greater than the LOR "J" result s with concentrations between the 

Compound 2) T he reported MRL should not be below the RL and MDL and AMEC concurs with 
Quanti tation lowest !CAL standard concent ration. these quali fications. 

a) Posi tive resu lts reported above the IDL but 
below the RL should be considered esti mated 
and be flagged 'T ' 

I ) Appropriate method. The laboratory did not use sample 

Overall 
2) Evaluate any analytical problems with SHL-22-042 108 as the source sample 

Evaluation of 
laboratory resu Its. for the MS/MSD, as indicated by the 

Data 3) Evaluate sampling e1TOrs - fie ld COC. Instead, they used sample SHM-

co ntami nati on, sample hold times . 96-22B -042 l 08 as the source sample 
for the MS/MSD. 

Table 4. Turbidity by USEPA 2130B and Total Alkalinity by USEPA 2320B 
Review 

Acceptance Criteria Samples affected 
Items 

I ) Complete SDG fi le. 
a. Sample data package incl uding case 

All required deli verables were present 
Data narrative, QC data and raw data. 

in the data package .. 
Completeness b. Shipping and receiving documents. 

c . All lab records of sample receipt, 
preparat ion and analysis. 

Cooler temperatures upon arrival at 
Alpha were 6, 9, and 6°C. Samples 
were received by the laboratory the 

I) Sample custody documentation. same day they were collected. Not 

2) Temperature :S6°C 
enough ti me had passed fo r the 

coc samples to reach the specified EPA 
3) Sample delivery documentation . temperature. 

The laboratory Sample Receipt and 
Log-in Checklist ind icates that 
samp le in tegrity was main tai ned 
duri ng transport. 

I ) 14 days , preservation not required 

Ho lding 
(A lkalinity) (EPA Method 2320B) 

Samples were ana lyzed as per EPA 
2) 48 hours , preservation not required 

Times (HT) 
(Turbidity)(EPA Method 2 130B) 

Method requirements. 

AMEC Job No. 575240005 003 0005 6 of 11 
Laboratory SDGs: L07 15420, L08055 l l , L0805609 

Qualifications Bias 

Potassium, 
magnesium and 
arsenic 
concentrations 
were <50 times the 
M DL, therefore no 
quali fication is 
requi red. 

AMEC J qu alified 
these result s with a 

Es timation 
TR (trace level) 
reason code. 

No qualification 
required. 

Qualifications Bias 

No qualification 
required. 
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Review 
Items 

Acceptance Criteria Samples affected Qualifications Bias 

I) r ~ 0.99 fo r alkalinity linear calibrati on 
Analytes with low r <0.99 fl ag detected 

Initial results "J" and nondetected results "UJ" Initial calibration criteria were met. 
Calibration 2) Use professional judgment if not enough 

points were used for curves. Determine if 
system imprecision or bias 

I) No qualification if recovery between 
90-110% (alkal inity). 

ICY/CCV a) %R > 110% (alkalinity) fl ag detected results 
"J" ICYs were within acceptance limits. 

b) %R <90% (alkalinity) flag detected results 
"J" and nondetected results "UJ" 

SDG L0805420 AMEC U qualified 
Turbidity was detected in the method the detected 
blank WG318570-3 at 0.16 NTU. turbidity results 

Total alkalinity was detected in the from samples SHL-

method blank WG3 l 8706-4 at 0.6 5-041708, SHL-8D-

mg/L. The alka linity concentrations 041708 , SHL-8S-

in the associated samples were more 041708, DUP-

than 5 times the MB concentration , 041808, and SHL-

therefore, no alkalinity results were 21-041808 , 

qualified. EQBLANK-P-

SDG L08055 l l 041808, 

I) If sampl e result is <5x contaminant Turbidity was detected in the method EQBLANK-G-

Blanks concentration and between MDL and MRL, blank WG3 l 8721-3 at 0.16 NTU, and 041808 ; and the 

(Method, raise resu lt to MRL and fl ag "U" in the equipment blanks EQBLANK- detected total 

Field, 2) If sampl e result is <5x contami nan t P-041808 and EQB LANK-G-041808 alkalini ty results 
High 

Equipment, concentration and ~ MRL flag "U" at 0.09 NTU and 0.1 NTU, from samples SHL-

Rin sate, etc.) 3) Sample result ~5x contaminant respectively. 23 -04 1808, 

concentration; no qualification required. Total alka linity was detected in the 
EQBLANK-P-

method blank WG3 l 9084-4 at 0.6 
041808, 

mg/L and in the equipment blanks 
EQBLANK-G-

EQBLANK-P-041808 and 
041 808 because the 

EQBLANK-G-04 1808 at I.I mg/L 
sample 

and I. 1 mg/L, respectively. 
concentrations were 

SDG L0805609 
less than 5x the MB 
and/or EB 

Turbidity was detected in the method co ncentrations. A B 
blank WG3 I 89 11-3 at 0.16 NTU. (co ntaminati on 
Total alkalinity was detected in the detected) reason 
method blank WG3 19603 -4 at 0.7 code was applied. 
mg/L. 

I ) Evaluate abso lute values down to the 

ICBs/CCBs MDL. Evaluate ICB s/CCBs that bracket ICB/CCBs were analyzed every I 0 

samples. samples with no detections . 

AMEC Job No. 575240005 003 0005 7 of 11 
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Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 
I) No qualification if recovery between 80-
120% 
a) %R<80% flag detected resul ts 'T' and 

LCS recoveries were wi thin 
LCS nondetected resu lts "UJ" 

b) %R > 120% flag detected results "J" acceptance criteria. 

c) %R < 10% fl ag detected resu lts "J" and 
nondetected resu lts "R" 

SDG L0805420 
Sample SHL-5-04 1708 was analyzed 
in duplicate for tu rbidi ty and samp le 
SHM-05-42A-04 I 708 was analyzed 
in dup licate for total alkalinity. The 
RPDs were within the specified limit. 

I) 20% ::::RPO, RPO >20% flag detected SDG L08055 I I 
resu lts "J" and nondetected resu lts "UJ" Sample DUP-041808 was analyzed in 

Lab Duplicate 2) ± MRL for results$ 5x the MRL. duplicate for turbidity, and samp le 
Difference >MRL, flag detected results "J" SHL-23-041808 was analyzed in 
and nondetected resu lts "UJ" duplicate for total alkabnity. The 

RPDs were within the specified limit. 
SDG L0805609 
Sample SHM-96-22B-042108 was 
analyzed in duplicate for turbid ity 
and total alkalinity. The RPDs were 
within the specified limit. 

1) RPO :'o 20% for aqueous samples (:'o 30% 
soil samples) for analytes with concentrations Sample DUP-04 I 808 was the fie ld 

Field more than 5 times their PQLs, and dup licate of sample SHL-21 -041808. 
Duplicates concentrations within one MRL for analytes Field duplicate RPDs were within 

with concentrations less than 5 times their method specified criteria. 
PQLs 

I) No qualification requ ired if recovery 
between 75- 125 %. 
2) If background concentration is greater than 
4x the spike concentration qualification is not 
required No MS/MSD was associated with 
%R< 75 % flag detected resu lts "J" and samples from SDGs L0805420, 

MS/MSD nondetected results "UJ" L08055 11, or L0805609 for these 
%R < 125% flag detected results "J" methods. 
%R<I 0% flag detected results "J" and 
nondetected results "R" 
Qualify on ly results in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as well) 

AMEC Job No. 575240005 003 0005 8 of 11 
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May 12, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 

Metals by USEPA Methods 6010/6020 
Other Inorganics by USEPA 2130B/2320B/300.0/9251/4500NO3-F 

Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Acceptance Criteria Samples affected 

Items 
1) Instmment level concentrations should be Turbidity and total alkalinity were 
less than the linear range. Qualify detected detected in al l associated samples at a 
results with concentrations greater than the concentration above the method 
LOR "J" reporting li mits. 

Compound 
2) The reported MRL should not be below the Some RLs were elevated due to 

Quant itation 
lowest ICAL standard concentration. samples being analyzed at a I 0-fold 
3) Positive results repmted above the MDL or 5-fold dilu tion in order to eliminate 
but below the RL should be considered interferences. 
estimated and be flagged "J" 

I ) Appropriate method. 
Overall 2) Evaluate any analytical problems with 

Evaluation of laboratory results. No anomalies. 
Data 3) Evaluate samp ling errors - fie ld 

contamination , sample ho ld times. 

Qualifications 

Table 5. Chloride by USEPA 9251, Nitrate by USEPA 4500NO3-F, and Sulfate by USEPA 300.0 
Review 

Acceptance Criteria Samples affected Qualifications 
Items 

1) Complete SDG fi le. 
a. Sample data package including case 

All requ ired deliverables were present 
Data narrative, QC data and raw data. 

Completeness b. Shipping and receiving documents. 
in the data package. 

c. All lab records of sample receipt, 
preparat ion and analysis. 

I) Sample custody documentation. Cooler temperatures upon arrival at 

2) Temperature 4±2°C Alpha were 6, 9 and 6°C. Samples 

3) Sample delivery documentation . were received by the laboratory the 
same day that they were collected. 
Not enough time passed for samp les 

No qualification coc to reach the specified EPA 
temperature. 

required. 

The laboratory Sample Receipt and 
Log-i n Checklist indicates that 
sample integrity was maintained 
during transport. 

I) 14 days if the samples preserved to pH>12 
(EPA Method 9014) 

Ho lding 
2) 28 days, preservation not required (Ch loride, The samples were analyzed and 

Times (HT) 
Su lfate) (EPA Method 925 I and 300.0) preserved per EPA Method 
3) 48 hours, preservation not required requirements. 
(Nitrate-N)(EPA Method 4500N03-F) 

I) r ~ 0.995 for Cyanide and r ~ 0.99 for 
chloride, sulfate and nitrate, linear calibration 

Initial Analytes with low r <0.99 flag detected results Initial calibration criteria were met. 
Calibration "J" and nondetected results "UJ" 

2) Use professional judgment if not enough 
points were used for curves. Determine if 
system imprecision or bias 

AMEC Job No. 575240005 003 0005 9 of JI 
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May 12, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 

Metals by USEPA Methods 6010/6020 

Other Inorganics by USEPA 2130B/2320B/300.0/9251/4500NO3-F 

Review Criteria: Fort Devens QAPP and MADEP.MCP 
USEPA Region I Tier II Guidance 

Review 
Acceptance Criteria Samples affected 

Items 
I) No qualification if recovery between 
90- 11 0% (ch loride, sulfate and ni trate) and 85-
I 15 % (cyanide). 

ICY/CCV a) %R > I 10% (ch loride, sulfate and nitrate) and 
JCYs were within acceptance limits. 115 % (cyanide) flag detected resu lts "J" 

b) %R <90% (chloride, su lfate and nitrate) and 
85% (cyanide) fl ag detected results "J" and 
nondetected results "UJ" 

I) If sample resu lt is <5x contaminant 

Blanks concentration and between MDL and MRL, No ch loride, su lfate and/or nitrate 
(Method, raise resul t to MRL and flag "U" were detected in the method and/or 
Field, 2) If sample resu lt is <5x contaminant equipment blanks associated with the 
Equipment, concentration and 2'. MRL flag "U" samples from these SDGs. 
Rinsate, etc.) 3) Sample result 2'.5x contaminant 

concentration; no qualification required. 

I) Evaluate absolute values down to the MDL. 
ICB/CCBs were analyzed every 10 

ICB s/CCBs Evaluate ICBs/CCBs that bracket samples. 
samples with no detections. 

I) No qualification if recovery between 80-
120% 
a) %R<80% flag detected resul ts "J" and 

LCS recoveries were within LCS nondetected results "UJ" 
b) %R > 120% flag detected results "J" acceptance criteria. 

c) %R <l0% flag detected results "J" and 
nondetected results "R" 

SDG L0805420 
Sample SHL-8D-04 I 708 was 
analyzed in duplicate for nitrate. The 
RPD was within the method specified 
limit. 
SDG L08055 I I 

1) 20% ~RPD, RPD >20% flag detected resu lts Sample DUP-041808 was analyzed in 
"J" and nondetected resu lts "UJ" duplicate for chloride and sulfate and 

Lab Duplicate 2) ± MRL for resu lts~ 5x the MRL. Difference sample SHL-23-041808 was analyzed 
>MRL, flag detected results "J" and in duplicate for nitrate. The RPDs 
nondetected results "UJ" were within the method specified 

limit. 
SDG L0805609 
Sample SHM-96-22B-042108 was 
analyzed in dup licate for nitrate. The 
RPD was within the method specified 
limit. 

I) RPD :'S 20% for aqueous samples (:'S 30% soil 
Sample DUP-041808 was the fie ld samples) for analytes with concentrations more 

Field than 5 times their PQLs, a nd concentrations dup licate of sample SHL-21-041808. 
Duplicates within one MRL for analytes with The RPDs were within method 

concentrations less than 5 times their PQLs specified limits. 

AMEC Job No. 575240005 003 0005 10 of 11 
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May 12, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 

ame 
Metals by USEPA Methods 6010/6020 

Other Inorganics by USEPA 2130B/2320B/300.0/9251/4500NO3-F 

Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 

I) No qu alification required if recovery 
between 75-125 %. 

No MS/MSD was associated with 
2) If background concentrat ion is greater than 

samples from SDGs L0805420 and 
4x the spike concentration quali ficat ion is not 

L08055 l l fo r these methods. 
requi red 

Sample SHM-96-22 B-042 l 08 was %R< 75 % fl ag detected results "J" and 
MS/MSD nondetected resul ts "UJ" used as the source sample fo r the No qualification 

%R < 125% flag detected results 'T ' MS/MSD. The chloride recoveries at required. 

%R< I 0% flag detected results "J" and 25 % were outside acceptance li mi ts. 

nondetected resu lts "R" The sample background concentration 

Quali fy only resu lts in the spiked sample. 
was more than 4 times the sp ike 

(Quali fy results for samples collected at same 
concentration. 

location but differing depths as well) 

I) Instrument level concentrations should be Nitrate, chloride, and sul fa te were 
less than the linear range. Qualify detected detected at concentrations below and 
results with concentrations greater than the above the method reporting limits. 
LOR "J" 

Compound 2) The reported MRL shou ld not be below the Some RLs were elevated due to 
Quantitation 

lowest !CAL standard concentration . samples being analyzed at a I 0-fold 
3) Positive results reponed above the MDL but or 5-fold di lu tion in order to eliminate 
below the RL should be considered estimated interferences. 
and be fl agged "J" 

I) Appropriate method. 

Overall 
2) Evaluate any analytical problems with 

Evaluation of 
laboratory results. 

No anomali es. 
Data 

3) Evaluate sampling en-ors - fie ld 
contamination, sample hold times. 

If you have any questions or comments regarding this report, please contact the undersigned at (503) 639-3400. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

t ~ rj 
}J C. t ;1 t 

//1JtwJ.r:, h1. • ~l. 

Melanie Roshu 
Environmental Chemist 
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Denise Ladebauche 
Environmental Chemist 



EPA 
Sample ID Sample Date Analytical 

Method 
SHL-8D-041708 4/17/2008 SW6010 
SHL-8D-041708 4/17/2008 SW6010 
SHL-8D-041708 4/17/2008 SW6020 
SHL-8S-041708 4/17/2008 21308 
SHL-8S-041708 4/17/2008 SW6010 
SHL-8S-041708 4/17/2008 SW6010 
SHL-8S-041708 4/17/2008 SW6020 

SHM-05-42A-041708 4/17/2008 SW6010 
SHM-96-5C-041708 4/17/2008 E300 

SHL-5-041708 4/17/2008 21308 
SHL-5-041708 4/17/2008 E353.2 
SHL-5-041708 4/17/2008 SW6010 
SHL-5-041708 4/17/2008 SW6010 

SHL-8D-041708 4/17/2008 21308 
DUP-041808 4/18/2008 21308 
DUP-041808 4/18/2008 SW6010 
DUP-041808 4/18/2008 SW6010 
DUP-041808 4/18/2008 SW6010 

EQBLANK-G-041808 4/18/2008 21308 
EQBLANK-G-041808 4/18/2008 A2320 
EQBLANK-G-041808 4/18/2008 E300 
EQBLANK-G-041808 4/18/2008 SW6010 
EQBLANK-P-041808 4/18/2008 21308 
EQBLANK-P-041808 4/18/2008 A2320 

SHL-21-041808 4/18/2008 21308 
SHL-21-041808 4/18/2008 SW6010 
SHL-21-041808 4/18/2008 SW6010 
SHL-21 -041808 4/18/2008 SW6010 
SHL-21-041808 4/18/2008 SW6010 
SHL-23-041808 4/18/2008 A2320 
SHL-23-041808 4/18/2008 SW6010 
SHL-23-041808 4/18/2008 SW6010 
SHL-23-041808 4/18/2008 SW6010 

TABLE 6 
Data Validation Qualifiers 

Fort Devens, Shepley's Hill Landfill 
DVR _ SDGs _ L0805420 _ L0805511 _ L0805609 

Lab Sample ID Analyte 

L0805420-06 MANGANESE 
L0805420-06 POTASSIUM 
L0805420-06 ARSENIC 
L0805420-07 TURBIDITY 
L0805420-07 IRON 
L0805420-07 POTASSIUM 
L0805420-07 ARSENIC 
L0805420-02 POTASSIUM 
L0805420-04 SULFATE 
L0805420-05 TURBIDITY 
L0805420-05 NITRATE (AS N) 
L0805420-05 POTASSIUM 
L0805420-05 SODIUM 
L0805420-06 TURBIDITY 
L0805511-05 TURBIDITY 
L0805511-05 MANGANESE 
L0805511-05 POTASSIUM 
L0805511-05 SODIUM 
L0805511-04 TURBIDITY 
L0805511-04 ALKALINITY, TOTAL 
L0805511-04 CHLORIDE 
L0805511-04 CALCIUM MET AL 
L0805511 -03 TURBIDITY 
L0805511-03 ALKALINITY, TOTAL 
L0805511-01 TURBIDITY 
L0805511-01 IRON 
L0805511 -01 MANGANESE 
L0805511-01 POTASSIUM 
L0805511-01 SODIUM 
L0805511-02 ALKALINITY, TOT AL 
L0805511-02 IRON 
L0805511-02 POTASSIUM 
L0805511-02 SODIUM 

S:\Data Validation\Fort Devens\DVRs\Groundwater Monitoring\April 08\Final Rpt DVQ1 _April_GW 

Result Units 

0.0019 mq/I 
0.84 mg/I 

0.00038 mq/I 
0.34 NTU 

0.021 mg/I 
1.2 mq/I 

0.00042 mq/I 
1.6 mg/I 

0.62 mq/I 
0.74 NTU 

0.056 mg/I 
1.3 mg/I 

0.93 mq/I 
0.09 NTU 
0.29 NTU 

0.0011 mq/I 
0.82 mg/I 
1.6 mg/I 
0.1 NTU 
1 .1 mg/L 

0.072 mg/I 
0.044 mq/I 
0.09 NTU 
1 .1 mq/L 

0.43 NTU 
0.019 mg/I 

0.0013 mg/I 
0.82 mq/I 
1.3 mg/I 
3.2 mq/L 

0.023 mq/I 
0.64 mg/I 
0.59 mq/I 

Validation 
Qualifiers 

J 
J 
u 
u 
u 
J 
u 
J 
J 
u 
J 
J 
J 
u 
u 
J 
J 
J 
u 
u 
J 
J 
u 
u 
u 
u 
J 
J 
J 
u 
u 
J 
J 

Reason 
Code 

TR 
TR 

B, M 
B 
B 

TR 
B, M 
TR 
TR 
B 

TR 
TR 
TR 
B 
B 

TR 
TR 
TR 
B 
B 

TR 
TR 
B 
B 
B 
B 

TR 
TR 
TR 
B 
B 

TR 
TR, M 
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Sample ID 

SHL-23-041808 
SHL-22-042108 
SHL-9-042108 
SHL-9-042108 

SHM-05-41A-042108 
SHM-05-41A-042108 
SHM-05-41B-042108 
SHM-05-41C-042108 
SHM-96-22C-042108 

Validation Qualifiers: 
R 

u 

J 

UJ 

Reason Code: 
B 
TR 
M 

TABLE 6 
Data Validation Qualifiers 

Fort Devens, Shepley's Hill Landfill 
DVR_ SDGs_L0805420_L0805511_L0805609 

EPA 
Validation Reason 

Sample Date Analytical Lab Sample ID Analyte Result Units 
Method 

Qualifiers 

4/18/2008 SW6020 L0805511-02 ARSENIC 0.00019 mq/I J 
4/21 /2008 E353.2 L0805609-02 NIT RATE (AS N) 0.055 mq/I J 
4/21/2008 E353.2 L0805609-04 NITRATE (AS N) 0.057 mg/I J 
4/21 /2008 SW6010 L0805609-04 POTASSIUM 1.8 mq/I J 
4/21/2008 E353.2 L0805609-06 NITRATE (AS N) 0.061 mq/I J 
4/21 /2008 SW6010 L0805609-06 POTASSIUM 2.1 mq/I J 
4/21/2008 E353.2 L0805609-05 NIT RATE (AS N) 0.25 mq/I J 
4/21 /2008 E353.2 L0805609-07 NITRATE (AS N) 0.094 mq/I J 
4/21/2008 E353.2 L0805609-03 NITRATE (AS N) 0.078 mg/I J 

The R qualifier indicates that a result has been rejected due to serious QC problems . It is not possible to definitively determine whether the 
analyte is present or absent in the sample. 

The U qualifier indicates that the analyte must be considered to be nondetected at the concentration listed. U qualifiers added during data quality 
review are typically a result of detections of target analytes in field , trip, or laboratory blanks. 

The J qualifier indicates that the associated result is quantitatively uncertain. J qualifiers added during validation may indicate a concentration 
between the method detection limit (MDL) and the method reporting limit (MRL) or a data limitation related to a QC element that exceeds required 
acceptance limits. 

The UJ qualifier indicates reporting limit is estimated. UJ qualifiers added during validation may indicate either a high or low bias related to a QC 
element that exceeds required acceptance limits. 

Contaminant detected in preparation (method) or calibration blank 
Trace level detect 

Method QC criteria not met. 

Code 

TR 
TR 
TR 
TR 
TR 
TR 
TR 
TR 
TR 

S:\Data Validation\Fort Devens\DVRs\Groundwater Monitoring\April 08\Final Rpt DVQ1 _April_GW 
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June 9, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

INTRODUCTION 

Arsenic by USEPA Method 6020A 

This data validation report covers one water sample collected on May 15, 2008 from the Shepley's Hill Landfill 
at the former Fort Devens, in Ayer, Massachusetts. The sample was dropped off by ECG at Alpha Woods 
Hole Laboratory in Westborough , MA (Alpha) on May 15, 2008 and assigned sample delivery group (SDG) 
number L0807096 upon receipt. Alpha analyzed the sample for total arsenic using USEPA Method 6020A. 
The associated field sample identification (ID) and Alpha sample ID is presented in Table 1. 

The level of data validation specified in Table 2 was performed with reference to the Fort Devens Quality 
Assurance Project Plan (QAPP) and EPA Region I Tier II Guidance. AMEC reviewed the laboratory's 
analytical data package to assess for adherence to acceptable laboratory practices and the data validation 
requirements as specified in MADEP Massachusetts Contingency Plan Compendium of Analytical Methods 
and applicable USEPA Methods outlined in Table 3. For Tier II data review, data quality objectives are 

assessed by review of the CLP summary forms, with no review of the associated raw data. 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Arsenic was detected and reported at 1.0 µg/L concentration. 

Table 1. Field Sample List 
Lab Sample Number 

L0807096-0 I 

Table 2. Sample S 

Data Validation Matrix Level 

Tier II Aqueous 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L0807096 

Field ID 

EFF-05 1508 

Preservation Temcerature 
Samp e Receipt 

One sample cooler was 
As requi red by received on 05/15/2008 
method at a temperature of 6°C. 

I of 5 

Comments 

3 ppb detection limit 

Laboratory SDG Number 

Altha Woods Hole Laboratorh' 
8 alkuS Drive, Westboroug , L0807096 
MA0 l5 I 



June 9, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

DA TA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

Table 3. Arsenic b_r USEPA 6020A . 
Review 

Acceptance Criteria 
Items 

I) Complete SDG file. 
a. Sample data package includi ng case 

Data nanative, QC data and raw data. 

Completeness b. Shipping and rece iving documents . 

c. All lab records of sample receipt, 
preparation and analys is. 

I ) Sample custody documentation. 

2) Temperature 4±2°C for soils. 

3) Aqueous sample preserved to pH<2 . 

coc 
4) Sample delivery documentation. 

I ) Aqueous sample 180 days if preserved to 

Holding Time 
pH<2 
2) Hg - 28 days to analysis 

I) Tuning solution analyzed at least four times . 
RSD ~ 5% for each component. 

ICP-MS Tu ne 2) Mass calibrat ion not within 0. 1 AMU, 
qualify detected results "J" and nondetected 
resu lts "UJ" 

I ) Cm,-ect calibration standards. At least 3 
standards points not forced through zero, are 

Initial required for linear calibration , r:::0:0.995 (EPA 

Calibration Method 6010/6020/7470). 

2) r2 ~0.995, quadratic calibration (at least 6 
points , not forced through zero) , 

I ) Following the calibration. 

2nd Source 2) 90-110% recovery (EPA 60 I 0/6020) 

In itial 3) 75-89% recovery, J quali fy detects and UJ 

Calibration qual ify nondetects. 

Verification 4) 111- 125 % recovery, J qualify detects. 
(ICY) 5) 80-1 20% recovery (EPA 7470) 

6) RSD <5% for the replicate 

AMEC Job No. 575240005 003 0003 

Laboratory SDG: L0807096 

Samples affected 

All required deli verables were present 
in the data package. 

Coo ler temperature upon arrival at 
Alpha was 6°C. 
Sample was preserved wi th HNO3 to 
pH<2. 
The Chain of Custody is intact. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that sample 
integrity was maintained during 
transport. 

The sample was analyzed within 
holding time. 

The tune standard met establi shed 
criteria. 

Initial cali bration met established 
criteria. 

ICY met acceptance criteria. 

2 of 5 

ame· 
Arsenic by USEPA Method 6020A 

Qualifications Bias 



ame 
June 9, 2008 Arsenic by USEPA Method 6020A 

Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Items 

Continuing 
Calibration 
Verification 
(CCV) 

Calibration 
Range/ 
Results 

Blanks 
(Method, 
Field, 
Equipment, 
Rinsate, etc.) 

Initial 
Calibration 
Blanks and 
Continuing 
Calibration 
Blanks 
(ICB/CCB) 

Negative 
blanks 

lnterelement 
checks 
ICS-NICS

AB 
Instrument 
performance 
check 

Internal 
Standards 
(IS) 

Acceptance Criteria 

1) CCV using mid and high level standards; 
analyzed after every IO samples and at the end 
of batch. 

2) Concentrations 80-120% (EPA Method 
7470) and 90-110% of expected value (EPA 
Method 60 I 0/6020). 

a) CCV > 120% (EPA Method 7470) or 110% 
(EPA Method 6010/6020) ; J qualify detects, no 
qualification is necessary for non detects. 
b) CCV <80% (EPA Method 7470) or 90% 
(EPA Method 60 I 0/6020) ; J qualify detects ; 
UJ qualify non detects. 
c) CCV outside 65- 135%, reject data 

1) Results >Upper calibration range J qualify 
detects. 
2) Results <Method reporting limit, >method 
detection limit; J qualify detects (estimated). 

I ) Evaluate down to the MDL. 
2) If sample resu lt is <5x contaminant 

concentration ; flag "U" 
3) Sample result ::C:5x contaminant 

concentration; no qualification 
required. 

1) ICB and CCB after every ten samples or 
every batch whichever is greater. 
2) Evaluate absolute values down to the MDL. 
3) Sample results< 5x blank samp le, U qualify 
detects 
4) Sample results >5x blank level , no action 
required. 

1) If the blank has a negative result with an 
absolute value >MDL, qualify detected results 
:S5x the abso lute value of the contaminant 
concentration as estimated "J" and qualify 
nondetected results " UJ". 

1) No qualification required if recovery 
between 80- I 20%. 
a)%R< 80% flag detected results "J" and 
nondetected results "UJ " 
b) %R >120% flag detected results "J" 
c) %R<l0% flag detected results "J" and 
nondetected results "R" 

1) Intensity of IS must be 30-120% of intensity 
of IS in the initial calibration standard. 
a)%R<30% flag detected results "J" and 
nondetected results "UJ" 

b) %R >120% flag detected results "J" and 
nondetected results " UJ" 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L0807096 

Samples affected 

All CCV recoveries were within 
acceptance limits. 

Arsenic was detected and reported 
within the calibration range. 

Arsenic was not detected in the 
associated method blank. 

Arsenic was not detected in the ICB or 
CCBs at concentrations greater than 
the method-detection limit. 

No negative blank concentrations 
were detected. 

ICS-NICS-AB recoveries were within 
acceptance limits. 

JS recoveries were within the 
acceptance limits. 

3 of 5 
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June 9, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Acceptance Criteria Samples affected 

Items 
Laboratory I ) LCS accep tance limits 80-1 20%, method The LCS/LCSD recoveries were 
Control requirements (EPA Method 6010/6020/7470) within accep tance limits at 97% and 
Sample/ a) %R<80% flag detected results "J" and 101 %, respectively. 

Laboratory nondetected results "UJ" 
Con tro l b) %R> 120% flag detected results "J" 
Sample c) %R<l0% flag detected resu lts "J" and 
Duplicate nondetected resu lts "R" 
(LCS/LCS D) Qualify all associated samples. 
Recoverv 

I) RPD ~ 20% No laboratory dup licate was 
a) If exceeds RPD limi t; J quali fy detects, UJ associated with this sample. 

Laboratory quali fy non detects . 
Duplicate b) If one resul t> M RL and other ND; J-
RPD detections , UJ quali fy non detects 

2) ± MRL for results ~ 5x the MRL 

I) RPD ~ 30% (waters); ~ 40% (soils) No field dup licate was associated with 
a) If exceeds RPD limit ; J qualify detects, UJ th is SDG. 

Field quali fy non detects. 
Duplicate b) If one result > MRL and other ND; J-
RPD detections, UJ qual ify non detects 

2) ± MRL for resu lts ~ 5x the MRL 

I) MS/MSD acceptance limits are 75-1 25 % No MS/MSD was associated with this 
(EPA Method 6000/7000). SDG. 
2) Qualify results in the batch or of similar 

MS/MSD 
type. 
3) If background concentration is >4x spike 

Recovery concentrat ion qualification is not required 

a) Recoveries < I 0% J qualify detects, R quali fy 
non detects 
b) Recoveries <75 % fl ag detected results "J" 
and nondetected results " UJ" 
c) Recoveries > 125% flag detected results "J" 

I) Acceptance limits are 75-150% (EPA The PDS was performed on sample 

Arsenic by USEPA Method 6020A 

Qualifications Bias 

Method 6000/7000). EFF-05 1508. The recovery was wi thin 
2) Qualify resu lts in the batch or of similar 
type. 

Post 3) If background concentration is >4x spike 

Digestion concentrat ion quali fication is not required 

Spike (PDS) a) Recoveries <I 0% J qualify detects, R qualify 
non detects 

b) Recoveries <75 % fl ag detected resu lts "J" 
and nondetected results " UJ" 
c) Recoveries > 125 % flag detected results "J" 

I) Once per digestion batch (EPA 6000 series) 

Serial 2) :S I 0% for analytes wi th concentration >50-

Dilution times MDL 
3) %D> I 0% flag detected results "J" 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L0807096 

acceptance li mits at 1 I 0%. 

The o/oD for the SD performed on 
sample EFF-051508 was within 
acceptance li mits at 5%. 
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June 9, 2008 Arsenic by USEPA Method 6020A 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Items Acceptance Criteria Samples affected 

I) Instrument level concentrations should be Arsenic was reported as detected and 
less than the linear dynamic range (LOR). the requ ired reporting limit of 0.003 
a) Qualify detected resu lts with concentrations mg/L was met. 
greater than the LOR "J" 

Compound 2) The reported MRL shou ld no t be below the 
Quantitation lowest !CAL standard concentration . 

a) Positive results reported above the MDL but 
below the RL should be considered estimated 
and be flagged "J" 

I) Appropriate method. No anomalies. 

Overall 
2) Evaluate any analytica l problems with 

Evaluat ion of 
laboratory results. 

Data 3) Evaluate sampling errors - fie ld 
contamination, sample hold times. 

Qualifications Bias 

If you have any questions or comments regarding this report, please contact the undersigned at (503) 639-3400. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

t 
14,Jw /J, , '~ 

f t.N.! " , 

f .. 

t t.ul ' ;,;:, I' 
iii.I., • •, 4 

Melanie Roshu 
Environmental Chemist 

AMEC Job No. 575240005 003 0003 

Laboratory SDG: L0807096 
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( / ~ --¥L<4-< c/4,::l, -~c.-/..__-E_ 

Denise Ladebauche 
Environmental Chemist 



July 7, 2008 
Region I Data Review Worksheet 
Project: SUL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

INTRODUCTION 

Metals by USEPA Methods 6000/7000 

Anions by USEPA Methods 300.0/353.2 

This data validation report covers three primary water samples collected on June 17, 2008 from the Shepley's 
Hill Landfill at the former Fort Devens, in Ayer, Massachusetts. The samples were dropped off by ECG at 
Alpha Woods Hole Laboratory in Westborough, MA (Alpha) on June 17, 2008 and assigned sample delivery 
group (SDG) number L0808901 , upon receipt. Alpha analyzed the samples for total metals using USEPA 
6000/7000 methods; chloride and sulfate using USEPA Method 300.0 ; and, nitrate using USEPA Method 
353.2. The associated field sample identification (ID) and Alpha sample IDs are presented in Table 2. 

AMEC reviewed the laboratory's analytical data package to assess for adherence to acceptable laboratory 
practices and the data validation requirements as specif ied in MADEP Massachusetts Contingency Plan 
Compendium of Analytical Methods and applicable USEPA Methods outlined in Table 3 and Table 4. The 
level of data validation specified in Table 1 was performed with reference to the Fort Devens Quality 
Assurance Project Plan (QAPP) and EPA Region I Tier II Guidance. For Tier II data review, data quality 
objectives are assessed by review of the CLP summary forms, with no review of the associated raw data. 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. Any limitations on the data are listed below. 

Table 1. Sample S -
Data Validation Matrix Level 

Tier II Aqueous 

2 - - · - - -- --- - - - - - -- --

Lab Sample Number 

L0808901-0 I 
L080890 1-02 
L0808901-03 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L0808901 

Preservation Temfierature 
Samp e Receipt Laboratory SDG Number 

One sample cooler was Atha Woods Hole Laborator~, 
As required by received on 06/17 /08 at 8 alku~ Drive, Westboroug , L0808901 
method a temperature of 2°C MA0 l5 I 

Field ID Comments 

EFF-061708 Metals, Anions 
EW0 l-06 1708 Analyzed only for As, Fe, Mn 
EW02-06 l 708 Analyzed only for As, Fe, Mn 

I of 7 



July 7, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

DAT A QUALITY OBJECTIVES AND VALIDATION FINDINGS 

ame 
Metals by USEPA Methods 6000/7000 

Anions by USEPA Methods 300.0/353.2 

Table 3. Metals by USEPA Methods 6010B, 6020A1 and USEPA Method 7470A 
Review 
Items 

Acceptance Criteria 

I) Complete SDG fi le. 
a. Sample data package including case 

Data narrative, QC data and raw data. 

Comp leteness b. Shipping and receiving documents. 
c. All lab records of sample receipt, 

preparation and analysis . 

I) Sample custody documentation . 

2) Temperature 4±2°C for soils. 
3) Aqueous sample preserved to pH<2. 

coc 4) Sample delivery documentation. 

I) Aqueous sample 180 days if preserved to 

Holding Time 
pH<2 
2) Hg - 28 days to analysis 

I) Tuning solution analyzed at least four times. 
RSD:::; 5% for each component. 

ICP-MS Tune 2) Mass calibration not within 0.1 AMU, 
qualify detected results "J" and nondetected 
results "UJ" 

l) Conect calibration standards. At least 3 
standards points not forced through zero are 

Initi al required for linear calibration, r~.995 (EPA 

Calibration Method 60 I 0/6020/7470). 

2) r2 ~0.995 , quadratic calibration (at least 6 
points, not forced through zero) , 

1) Following the calibration. 

2nd Source 2) 90-1 10% recovery (EPA 6010/6020) 

Initial 3) 75-89% recovery, J qualify detects and UJ 
Calibration qualify nondetects . 
Verification 4) 111-125 % recovery, J qualify detects . 
(ICY) 5) 80-120% recovery (EPA 7470) 

6) RSD <5 % for the replicate 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L0808901 

Samples affected Qualifications Bias 

All required deliverables were present 
in the data package. 

Coo ler temperature upon anival at 
Alpha was 2°C. Samples were 
preserved with HNO3 to pH<2. 
The Chain of Custody is intact. 
The laboratory sample receipt and log 
in checklist indicates that samples 
integrity was maintained during 
transport. 

Samples were analyzed within holding 
time. 

ICP-MS Tune met acceptance criteria. 

Initial calibration met established 
criteria. 

ICVs met acceptance criteria. 

2 of 7 



July 7, 2008 
Region I Data Review Worksheet 
Project: SUL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Acceptance Criteria 

Items 
I) CCV using mid and high level standards; 
ana lyzed after every IO samp les and at the end 
of batch. 

2) Concentrations 80- 120% (EPA Method 

Conti nuing 
7470) and 90-11 0% of expected va lue (EPA 
Method 60 10/6020). 

Calibration a) CCV > 120% (EPA Method 7470) or 11 0% 
Verification (EPA Method 6010/6020); J qualify detects, 
(CCV) no qualification is necessary fo r non detects. 

b) CCV <80% (EPA Method 7470) or 90% 
(EPA Method 6010/6020); J qualify detects; 
UJ qualify non detects. 

c) CCV ou tside 65 -135%, reject data 

I) Evaluate down to the MDL. 
Blanks 2) If sample resu lt is <5x contaminant 
(Method, concentration; flag "U" 
Field, 3) Sample result 2'.5x contaminant 
Equ ipment, concentration ; no qualification 
Rinsate , etc.) requi red. 

I) !CB and CCB after every ten samples or 
every batch whichever is greater. 
2) Evaluate absolute values down to the MDL. 

In itial 3) Sample results < 5x blank sample, U qualify 
Calibrat ion detects 
Blanks and 4) Sample results >5x blank level , no action 
Continuing required . 
Calibration 
Blanks 
(ICB/CCB) 

1) If the blank has a negative resu lt with an 
abso lute value >MDL, qualify detected results 

Negative ::;5x the absolute value of the contaminant 
blanks concent ration as estimated "J" and qualify 

nondetected results " UJ". 

I ) No qualification required if recovery 
Interelement between 80- 120%. 
checks a)%R< 80% flag detected results "J" and 
ICS-NICS- nondetected results " UJ" 

AB b) %R >120% flag detected results "J" 
Instrument c) %R< l 0% flag detected results "J" and 
performance nondetected results "R" 
check 

AMEC Job No. 575240005 003 0003 

Laboratory SDG: L080890l 

Samples affected 

All CCV recoveries were within 
accep tance limi ts. 

No analytes were detected in the 
preparation blank associated with these 
samples . 

Copper was detected in the ICB 
(0.00117 mg/L) and manganese 
(0.00059 mg/L) and si lver (0.001 15 
mg/L) were detected in the CCB 
associated with sample EFF-06 1708 . 

No negative blank concentrations were 
detected . 

ICS-NICS-AB recoveries were within 
acceptance li mits . 

3 of 7 

Metals by USEPA Methods 6000/7000 

Anions by USEPA Methods 300.0/353.2 

Qualifications Bias 

Manganese and None 
si lver were not 
detected in sample 
EFF-06 I 708; the 
copper 
concentration in 
the sample was 
more than 4 times 
the !CB 
concentrat ion; 
therefore data 
usabi lity is not 
affected. 



July 7, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Items 

Internal 
Standards (IS) 

Laboratory 
Control 
Sample/ 

Laboratory 
Control 
Sample 
Duplicate 
(LCS/LCSD) 

Recove_rv 

Laboratory 
Duplicate 

RPO 

Field 
Duplicate 
RPO 

MS/MSD 

Recovery 

Post 
Digestion 
Spike (PDS) 

Acceptance Criteria Samples affected 

I) Intensity of IS must be 30-120% of intensity I All internal standard %Rs were with in 
of IS in the initial calibration standard. acceptance limits. 
a)%R<30% flag detected results "J" and 
nondetected results "UJ" 
b) %R > 120% flag detected results "J" and 
nondetected results "UJ" 
I) LCS acceptance limits 80-120%, method I The LCS/LCSD recoveries were 
requirements (EPA Method 6010/6020/7470) within acceptab le limits . 
a) %R<80% flag detected results "J" and 
nondetected results "UJ" 
b) o/o R>l 20% flag detected results "J" 
c) %R<l 0% flag detected results "J" and 
nondetected results "R" 

Qualify all associated samples . 

I) RPO :;;; 20% 

a) If exceeds RPO limit; J qualify detects , UJ 
qualify non detects. 

b) If one result> MRL and other ND;]
detections , UJ qualify non detects 

2) ± MRL for results :5: 5x the MRL 

I) RPO >20% waters (>30% soils) 
2) For detected results more than 5 times their 
PQLs flag "J" 
3) Differences in concentrations > the MRL 
for analytes with concentrations less than 5 
times their PQLs. flag "J" 

I) MS/MSD acceptance limits are 75-1 25 % 
(EPA Method 6000/7000) . 

2) Qualify results in the batch or of simi lar 
type. 
3) If background concentration is >4x spike 
concentration qualification is not required 

a) Recoveries < 10% J qualify detects, R 
qualify non detects 

b) Recoveries <75 % flag detected results "J" 
and nondetected results "UJ" 
c) Recoveries >125 % flag detected results "J" 

I) Acceptance limits are 75-150% (EPA 
Method 6000/7000). 

2) Qualify results in the batch or of simi lar 
type. 
3) If background concentration is >4x spike 
concentration qualification is not required 

a) Recoveries <10% J qualify detects, R 
qualify non detects 

b) Recoveries <75 % flag detected results "J" 
and nondetected results " UJ" 
c) Recoveries >125 % flag detected results "J" 

No laboratory duplicate was associated 
with this SDG. 

No field duplicate was associated with 
this SDG. 

No MS/MSD was associated with this 
SDG. 

Sample EFF-061708 was used as the 
source for the PDS. The recoveries 
were within acceptance limits. 

AMEC Job No. 575240005 003 0003 

Laboratory SDG: L0808901 
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Anions by USEPA Methods 300.0/353.2 

Qualifications Bias 



July 7, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Acceptance Criteria Samples affected 

Items 
I) Once per digestion batch (EPA 6000 series) The laboratory performed serial 

Serial 
2) :S l0% for analytes with concentration >50- dilution analyses on sample EFF-

times MDL 061708. The %Os were less than I 0% 
Dilution 

3) %D> I 0% flag detected results "J" for sample concentration s greater than 
50 times the MDL. 

I) Instrument level concentrations should be Iron (0.042 mg/L), arsen ic (0.00094 
less than the linear dynamic range (LOR). mg/L) , and mercury (0.00005 mg/L) 
a) Qualify detected results with concentrations from samp le EFF-061708 were 
greater than the LOR "J" reported below the method reporting 

Compound 2) The reported MRL shou ld not be below the limit. 
Quantitation lowest !CAL standard concentration. 

a) Positive results reported above the MDL but 
below the RL should be considered estimated 
and be flagged "J" 

I) Appropriate method. No anomalies. 

Overall 
2) Evaluate any analytical problems with 

Evaluation of 
laboratory results. 

Data 
3) Evaluate sampling enors - field 
contamination , sample hold times. 

Table 4. Nitrate by USEPA 353.2, and Chloride and Sulfate by USEPA 300.00 
Review 

Acceptance Criteria 
Items 

I) Complete SDG file. 

a. Sample data package including case 
Data narrative, QC data and raw data. 

Completeness b. Shipping and receiving documents . 

c. All lab records of samp le receipt , 
preparation and analysis. 

1) Sample custody documentation. 

2) Temperature 4±2°C 

coc 3) Sample delivery documentation. 

I) 28 days , preservation not required (Chloride, 

Holding 
Sulfate) (EPA Method 300.0) 

Times (HT) 
2) 48 hours , preservation not required 
(Nitrate-N)(EPA Method 353.2) 

I) r ~ 0.99 for chloride, sulfate and nitrate , 
linear calibration 

Initial Analytes with low r <0.99 flag detected results 

Calibration "J" and nondetected results "UJ" 
2) Use professional judgment if not enough 
points were used for curves. Determine if 
system imprecision or bias 

AMEC Job No. 575240005 003 0003 

Laboratory SDG: L0808901 

Samples affected 

All required deliverables were 
present in the data package. 

Cooler temperature upon anival at 
Alpha was 2°C. 
The laboratory sample receipt and log 
in checklist indicates that sample 
integrity was maintained during 
transport. 

The sample was analyzed and 
preserved as per EPA Method 
requirements. 

Initial calibration criteria were met. 
Chloride and sulfate calibration was 
performed on 05/09/2008. Nitrate 
calibration was performed on 
06/ l 7 /2008. 
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Metals by USEPA Methods 6000/7000 

Anions by USEPA Methods 300.0/353.2 

Qualifications Bias 

AMEC J qualified Est imation 
the iron, arsenic, 
and mercury results 
from samp le EFF-
061708 with a TR 
(trace level) reason 
code. 

Qualifications Bias 



July 7, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Acceptance Criteria 

Items 
1) No qualification if recovery between 
90-110% (chloride, sulfate and nitrate) and 85-
115 % (cyan ide) . 

ICY/CCV a) %R >I 10% (chloride, su lfate and nitrate) and 
I 15 % (cyanide) flag detected results "J" 
b) o/oR <90% (chloride, su lfate and nitrate) and 
85% (cyanide) flag detected results "J" and 
nondetected results "UJ" 

I) If sample result is <5x contaminant 

Blanks concentration and between MDL and MRL, 
(Method, raise result to MRL and flag "U" 

Field, 2) If sample result is <5x contami nant 
Equipment, concentration and ~ MRL flag "U" 

Rinsate, etc.) 3) Sample result ~5x contaminant 
concentration ; no qualification required. 

I) Evaluate absolute values down to the MDL. 
ICBs/CCBs Evaluate ICBs/CCBs that bracket samples. 

1) No qualification if recovery between 80-
120% 
a) %R<80% flag detected results "J" and 

LCS nondetected results "UJ" 
b) o/oR >120% flag detected results "J" 
c) %R <I 0% flag detected results "J" and 
nondetected results "R" 

I) 20% ::,RPO, RPO >20% flag detected results 
"J" and nondetected results "UJ" 

Lab 
2) ± MRL for results:,; 5x the MRL. Difference Duplicate 
>MRL, flag detected results "J" and 
nondetected results "UJ" 

I) RPO :S 20% for aqueous samples (:S 30% soil 
samples) for analytes with concentrations more 

Field than 5 times their PQLs, and concentrations 
Duplicates within one MRL for analytes with 

concentrations less than 5 times their PQLs 

1) No qualification required if recovery 
between 75-125 %. 
2) If background concentration is greater than 
4x the spike concentration qualification is not 
required 

MS/MSD 
%R< 75% flag detected results "}" and 
nondetected results "UJ" 
o/oR < 125 % flag detected results "J" 
%R<l 0% flag detected results "J" and 
nondetected results "R" 
Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as well) 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L0808901 

Samples affected 

ICVs and CCvs were with in 
acceptance limits. 

No nitrate, ch loride, or sulfate were 
detected in the associated method 
blanks . 

ICB/CCBs were analyzed every I 0 
samples with no detections. 

LCS recoveries were within 
acceptance criteria. 

Sample EFF-061708 was analyzed in 
duplicate for chloride, su lfate , and 
nitrate. The RPDs were within 
acceptance criteria. 

No field duplicate was collected with 
this SDG. 

Sample EFF-061708 was used as the 
source sample for MS/MSD for 
chloride and sulfate. The recoveries 
were wi thin acceptance criteria. 

6 of 7 

ame 
Metals by USEPA Methods 6000/7000 

Anions by USEPA Methods 300.0/353.2 

Qualifications Bias 



July 7, 2008 
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Project: SHL, Fort Devens 

amle 
Metals by USEPA Methods 6000/7000 

Anions by USEPA Methods 300.0/353.2 

Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 
1) Instrument level concentrations should be Su lfate and nitrate were reported as 
less than the linear range. Qualify detected detected above the method reporting 
results with concentrations greater than the limits. 
LDR "J" Chloride was reported at an elevated 

Compound 
2) The reported RL should not be below the reporting limit, due to dilution 

No qualification is 
No ne Quantitation 

lowest !CAL standard concentration. needed to bring the concentration of 
required. 

3) Posi ti ve resu lts reported above the MDL but the sample within the calibrat ion 
below the RL should be considered estimated range. 
and be flagged "J" 

1) Appropriate method. 

Overall 
2) Evaluate any analytical problems with 

Evaluation of 
laboratory results. 

No anomalies . 
Data 3) Evaluate sampling errors - field 

contamination, sample hold times. 

If you have any questions or comments regarding this report, please contact the undersigned at (503) 639-3400. 
Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

' ~ f."j l.l fl ii ~i I 
//k.~.,dt 1t1., ~ 

Melanie Roshu 
Environmental Chemist 

AMEC Job No . 575240005 003 0003 

Laboratory SDG: L0808901 
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Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

INTRODUCTION 

Arsenic by USEPA Method 6020A 

This data validation report covers one water sample collected on July 8, 2008 from the Shepley's Hill Landfill at 
the former Fort Devens, in Ayer, Massachusetts. The sample was dropped off by ECC at Alpha Woods Hole 
Laboratory in Westborough, MA (Alpha) on July 8, 2008 and assigned sample delivery group (SDG) number 
L0810030 upon receipt. Alpha analyzed the sample for total arsenic using USEPA Method 6020A. The 
associated field sample identification (ID) and Alpha sample ID is presented in Table 1. 

The level of data validation specified in Table 2 was performed with reference to the Fort Devens Quality 
Assurance Project Plan (QAPP) and EPA Region I Tier II Guidance. AMEC reviewed the laboratory's 
analytical data package to assess for adherence to acceptable laboratory practices and the data validation 
requirements as specified in MADEP Massachusetts Contingency Plan Compendium of Analytical Methods 
and applicable USEPA Methods outlined in Table 3. For Tier II data review, data quality objectives are 
assessed by review of the CLP summary forms , with no review of the associated raw data. 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Arsenic was detected and reported at a concentration of 1.25 µg/L. 

Table 1. Field Sample List 
Lab Sample Number 

L08 l 0030-0 I 

Table 2. Sample S 

Data Validation Matrix Level 

Tier II Aqueous 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L08 I 0030 

Field ID 

EFF-070808 

Preservation Temfierature 
Samp e Receipt 

One sample cooler was 
As requi red by received on 07/08/2008 
method at a temperature of 

10°c. 

I of 5 

Comments 

3 ppb detection limit 

Laboratory SDG Number 

Aiha Woods Hole Laboratotli, 
8 alkug Drive, Westboroug , L08 !0030 
MA0 15 I 



August 5, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

Table 3. A . . bv USEP A 6020A 
Review 

Acceptance Criteria 
Items 

I) Complete SDG fi le. 

a. Sample data package including case 

Data narrative, QC data and raw data. 

Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt, 
preparation and ana lys is. 

I) Sample custody documentation. 

2) Temperature 4±2°C for so il s. 
3) Aqueous sample preserved to pH<2. 
4) Sample delivery documentation. 

coc 

I) Aqueous sample 180 days if preserved to 

Holding Time 
pH<2 

2) Hg - 28 days to analysis 

I) Tuning solut ion analyzed at least four times. 
RSD :S: 5% for each component. 

ICP-MS Tune 2) Mass ca libration not with in 0. 1 AMU, 
qualify detected results "J" and nondetected 
resu lts "UJ" 

I) Correct calibration standards. At least 3 
standards points not forced through zero, are 

Initial required for linear cal ibration, r2:0 .995 (EPA 

Calibration Method 60 I 0/6020/7470). 

2) r2 2'.0.995 , quadratic calibration (at least 6 
points , not forced through zero) , 

I) Following the calibration. 

2nd Source 2) 90-1 I 0% recovery (EPA 60 I 0/6020) 

Initial 3) 75-89% recovery, J qualify detects and UJ 
Calibration qualify nondetects. 

Verification 4) 111-125% recovery, J qua Ii fy detects. 
(ICY) 5) 80-120% recovery (EPA 7470) 

6) RSD <5% for the replicate 

AMEC Job No. 575240005 003 0003 

Laboratory SDG: L0810030 

Samples affected 

All required deliverables were present 
in the data package. 

Cooler temperature upon arriva l at 
Alpha was I 0°C. The sample was 
received at the laboratory above the 
requi red temperature range. 
Sample was preserved wi th HN03 to 
pH<2. 

The Chain of Custody is intact. 
The laboratory Sample Receipt and 
Log-in Checklist indicates that sample 
integri ty was maintained during 
transport. 

The sample was ana lyzed within 
holding time. 

The tune standard met established 
criteria. 

Initial calibration met established 
criteria. 

!CV met acceptance criteria. 
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Arsenic by USEP A Method 6020A 

Qualifi cations Bias 

The sample was None 
received at the 
laboratory directly 
from the site and 
did not have 
sufficient time to 
chill. The sample 
integrity was not 
affected by the 
elevated cooler 
temperature. No 
qua lification 
warranted. 
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August 5, 2008 Arsenic by USEPA Method 6020A 

Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance 

Review 
Acceptance Criteria 

Items 
I) CCV using mid and high level standards; 
analyzed after every IO samples and at the end 
of batch. 

2) Concentrations 80-1 20% (EPA Method 

Continui ng 
7470) and 90- 11 0% of expected value (EPA 
Method 60 I 0/6020) . 

Calibration a) CCV > 120% (EPA Method 7470) or 11 0% 
Verification (EPA Method 60 10/6020); J qualify detects, no 
(CCV) qualification is necessary for non detects. 

b) CCV <80% (EPA Method 7470) or 90% 
(EPA Method 60 10/6020) ; J qualify detects; 
UJ qualify non detects. 
c) CCV outside 65-135%, reject data 

Calibration I ) Resu lts >Upper calibration range J qual ify 
Range/ detects. 
Results 2) Resu lts <Method reporting limit, >method 

detect ion limit; J qualify detects (estimated). 

Blanks 1) Evaluate down to the MDL. 
(Method, 2) If sample result is <5x contaminant 
Field, concentration ; flag "U" 
Equipment, 3) Sample result <::5x contaminant 
Rinsate, etc.) concentration; no qualification 

required. 

Initial I) ICB and CCB after every ten samples or 

Calibration every batch whichever is greater. 

Blanks and 2) Evaluate absolute values down to the MDL. 

Continuing 3) Sample results < 5x blank sample, U qualify 

Calibration detects 

Blanks 4) Sample results >5x blank level, no action 

(ICB/CCB) required. 

I) If the blank has a negative result with an 
absolute value >MDL, qualify detected results 

Negative ::;5 x the absolute value of the contaminant 
blanks concentration as estimated "J" and qualify 

nondetected resu lts "UJ" . 

Jnterelement I) No qualification required ifrecovery 

checks between 80-120%. 

JCS-A/JCS-
a)¾R< 80% flag detected results "J" and 

AB 
nondetected results "UJ" 

Instrument 
b) %R > 120% flag detected resu lts "J" 

performance 
c) %R< l 0% flag detected results "J" and 

check 
nondetected resu lts "R" 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: LOS I 0030 

Samples affected 

All CCV recoveries were within 
acceptance limits. 

Arsenic was detected and reported in 
sample EFF-070808 at 0.00125 mg/L, 
below the reporting limit of2 ug/L. 

Arsenic was not detected in the 
associated method blank. 

Arsenic was not detected in the ICB or 
CCBs at concentrations greater than 
the method-detection limit. 

No negative blank concentrations 
were detected. 

JCS-A/JCS-AB recoveries were within 
acceptance limits . 

3 of 5 

Qualifications Bias 

AMEC concurs Estimated 
with the laboratory 
and J qual ified the 
detected arsenic 
result with a TR 
(trace level 
detected) reason 
code. 



August 5, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance 

Review 
Items 

Acceptance Criteria Samples affected 

Internal 
Standards 
(IS) 

I) Intensity of IS must be 30-1 20% of intensity I IS recoveries were with in the 
of IS in the initial calibration standard. acceptance limits. 

Laboratory 
Control 
Sample/ 
Laboratory 
Control 
Sample 
Duplicate 
(LCS/LCSD) 
Recoverv 

Laboratory 
Duplicate 
RPO 

Field 
Duplicate 
RPD 

MS/MSD 
Recovery 

a)%R<30% flag detected results " J" and 
nondetected results "UJ" 
b) ¾ R > 120% flag detected results "J" and 
nondetected results "UJ" 

I) LCS acceptance limits 80-120%, method 
requirements (EPA Method 60 10/6020/7470) 
a) %R<80% flag detected results 'T' and 
nondetected results "UJ'' 
b) ¾R> 120% flag detected results "J" 
c) ¾R< l 0% flag detected results "J" and 
nondetected results "R" 
Qualify all associated samples . 

I) RPD ~ 20% 
a) If exceeds RPD limit; J qualify detects, UJ 
qualify non detects. 
b) If one result > MRL and other ND; J
detections, UJ qualify non detects 

2) ± MRL for results :'> 5x the MRL 

I) RPD ~ 30% (waters); ~ 40% (soi ls) 
a) If exceeds RPO limit; J qualify detects, UJ 
qualify non detects. 
b) If one result > MRL and other ND; }
detections, UJ qualify non detects 

2) ± MRL for results :'> 5x the MRL 

I) MS/MSD acceptance limits are 75-125% 
(EPA Method 6000/7000). 
2) Qualify results in the batch or of similar 
type. 
3) If background concentration is >4x spike 
concentration qualification is not required 
a) Recoveries < 10% J qualify detects, R qualify 
non detects 
b) Recoveries <75% flag detected results "J" 
and nondetected results "UJ" 
c) Recoveries > 125% flag detected results "J" 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L0810030 

The LCS/LCSD recoveries were 
within acceptance limits at 9~% and 
89%, respectively. 

No laboratory duplicate was 
associated with this sample. 

' No field duplicate was associated with 
this SDG. 

No MS/MSD was associated with this 
SDG. 
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Qualifications Bias 



August 5, 2008 Arsenic by USEP A Method 6020A 

Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Acceptance Criteria Samples affected 

Items 
l ) Acceptance limits are 75- 150% (EPA The PDS was performed on sample 
Method 6000/7000). EFF-070808. The recovery was within 
2) Qualify results in the batch or of similar acceptance limits at I 04%. 
type. 

Post 3) If background concentration is >4x spike 

Digestion concentration qual ification is not required 

Spike (PDS) a) Recoveries < 10% J qualify detects, R qualify 
non detects 
b) Recoveries <75% flag detected resu lts "J" 
and nondetected resu lts "UJ" 
c) Recoveries > 125% flag detected results "J" 

l) Once per digestion batch (EPA 6000 series) The ¾ D for the SD performed on 

Serial 2) :SI 0% for analytes with concentration >50- sample EFF-070808 was within 

Di lution times MDL acceptance limits. 

3) ¾D> l 0% flag detected results "J" 

1) Instrument level concentrations should be Arsenic was reported as detected and 
less than the linear dynamic range (LDR). the required reporting limit of0 .003 
a) Qualify detected results with concentrations mg/L was met. 
greater than the LDR "J" 

Compound 2) The reported MRL should not be below the 
Quantitation lowest !CAL standard concentration. 

a) Positive results reported above the MDL but 
below the RL should be considered estimated 
and be flagged "J" 

1) Appropriate method. No anomalies. 

Overall 
2) Evaluate any analytical problems with 

Evaluation of 
laboratory results . 

Data 3) Evaluate sampling errors - field 
contamination, sample hold times . 

Qualifications Bias 

If you have any questions or comments regarding this report, please contact the undersigned at (503) 639-3400. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

~~l.flk 
Melanie Roshu 
Environmental Chemist 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: LOS I 0030 
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REVIEWED BY: 

.❖ .. _-: . _,....,, ~ . 
.(. :Jg .. ,,.,,,,....,,_< c::~J;./4.,Lc,.,._,c...J~ 

Denise Ladebauche 
Environmental Chemist 



August 29, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

INTRODUCTION 

Arsenic by USEPA Method 6020A 

This data validation report covers one water sample collected on August 6, 2008 from the Shepley's Hill 
Landfill at the former Fort Devens, in Ayer, Massachusetts. The sample was dropped off by ECC at Alpha 
Woods Hole Laboratory in Westborough, MA (Alpha) on August 6, 2008 and assigned sample delivery group 
(SDG) number L0811539 upon receipt. Alpha analyzed the sample for total arsenic using USEPA Method 
6020A. The associated field sample identification (ID) and Alpha sample ID is presented in Table 1. 

The level of data validation specified in Table 2 was performed with reference to the Fort Devens Quality 
Assurance Project Plan (QAPP) and EPA Region I Tier II Guidance. AMEC reviewed the laboratory's 
analytical data package to assess for adherence to acceptable laboratory practices and the data validation 
requirements as specified in MADEP Massachusetts Contingency Plan Compendium of Analytical Methods 
and applicable USEPA Methods outlined in Table 3. For Tier II data review, data quality objectives are 
assessed by review of the CLP summary forms, with no review of the associated raw data. 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Arsenic was detected and reported at a concentration of 1.0 µg/L. 

Table 1. Field Sample List 
Lab Sample Number 

LOS! 1539-01 

Table 2. Sample S 

Data Validation Matrix Level 

Tier II Aqueous 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L0S l I 539 

Field ID 

EFF-080608 

Preservation TemEerature 
Samp e Receipt 

One sample cooler was 
As requi red by received on 08/06/2008 
method at a temperature of 8°C. 

I of 5 

Comments 

3 ppb detection limi t 

Laboratory SDGNumber 

Aiha Woods Hole Laborator6, 8 alku~ Drive, Westboroug , L0S l !539 
MA0 l 5 I 



August 29, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

DAT A QUALITY OBJECTIVES AND VALIDATION FINDINGS 

Table 3. Arsenic b_y USEPA 6020A -
Review 

Acceptance Criteria 
Items 

1) Complete SDG file. 
a. Sample data package including case 

Data narrative, QC data and raw data. 

Completeness b. Shipping and receiving documents. 
c. All lab records of sample receipt, 

preparation and analysis. 

1) Sample custody documentation . 

2) Temperature 4±2°C for soils. 

3) Aqueous sample preserved to pH<2 . 
4) Sample delivery documentation. 

coc 

1) Aqueous sample 180 days if preserved to 

Holding Time 
pH<2 
2) Hg - 28 days to analysis 

1) Tuning solution analyzed at least four times. 
RSD ~ 5% for each component. 

ICP-MS Tune 2) Mass calibration not within 0.1 AMU, 
qualify detected results "J" and nondetected 
results "UJ" 

I) Correct calibration standards. At least 3 
standards points not forced through zero, are 

Initial required for linear calibration, r~.995 (EPA 

Calibration Method 60 10/6020/7470) . 

2) r2 ~0.995, quadratic calibration (at least 6 
points, not forced through zero) , 

1) Following the calibration . 

2nd Source 2) 90-110% recovery (EPA 6010/6020) 

Initial 3) 75-89% recovery, J quali fy detects and UJ 

Calibration qualify nondetects. 

Verification 4) 111-125 % recovery, J qualify detects. 
(ICY) 5) 80- 120% recovery (EPA 7470) 

6) RSD <5 % for the replicate 

AMEC Job No . 575240005 003 0003 
Laboratory SDG: L08 I I 539 

Samples affected 

All required deliverables were present 
in the data package. 

Cooler temperature upon arriva l at 
Alpha was 8°C. The sample was 
received at the laboratory above the 
required temperature range. 
Sample was preserved with HN03 to 
pH<2. 
The Chain of Custody is intact. 

The laboratory Sample Receipt and 
Log-in Checklist indicates that samp le 
integrity was maintained during 
transport. 

The sample was analyzed within 
holding time. 

The tune standard met established 
criteria. 

Initial calibration met established 
criteria. 

ICY met acceptance criteria. 

2 of 5 

Arsenic by USEPA Method 6020A 

Qualifications Bias 

The sample was None 
received at the 
laboratory directly 
from the si te and 
did not have 
sufficient time to 
chill. The sample 
integrity was not 
affected by the 
elevated cooler 
temperature. No 
qualification 
warranted. 



August 29, 2008 Arsenic by USEPA Method 6020A 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Acceptance Criteria 

Items 
l) CCV using mid and high level standards; 
analyzed af1er every IO samples and at the end 
of batch. 

2) Concentrations 80-120% (EPA Method 

Continuing 
7470) and 90-110% of expected value (EPA 
Method 60 I 0/6020). 

Calibration a) CCV > 120% (EPA Method 7470) or I I 0% 
Verification (EPA Method 6010/6020) ; J qualify detects , no 
(CCV) qualification is necessary for non detects. 

b) CCV <80% (EPA Method 7470) or 90% 
(EPA Method 60 I 0/6020) ; J qualify detects; 
UJ qualify non detects. 
c) CCV outside 65-135%, reject data 

Calibration l) Results >Upper calibration range J qualify 
Range/ detects. 
Results 2) Results <Method reporting limit , >method 

detection limit; J qualify detects (estimated). 

Blanks I) Evaluate down to the MDL. 
(Method, 2) If sample result is <5x contaminant 
Field, concentration; flag "U" 
Equipment, 3) Sample result 2'.5x contaminant 
Rinsate, etc.) concentration; no qualification 

required. 

Initial I) ICB and CCB after every ten samp les or 

Calibration every batch whichever is greater. 

Blanks and 2) Evaluate absolute values down to the MDL. 

Continuing 3) Sample results < 5x blank sample, U qualify 

Calibration detects 

Blanks 4) Sample results >5x blank level, no actio n 

(ICB/CCB) required. 

I) If the blank has a negative result with an 
absolute value >MDL, qualify detected results 

Negat ive S:5x the abso lute value of the contami nant 
blanks concentration as estimated "J" and qualify 

nondetected results " UJ" . 

Intere lement I ) No qualification required if recovery 

checks between 80-120%. 

ICS-A/ICS-
a)%R< 80% flag detected resu lts "J" and 

AB 
nondetected results " UJ" 

Instrument 
b) %R > 120% flag detected results "J" 

performance 
c) %R<I 0% flag detected results "J" and 

check 
nondetected results "R" 

AMEC Job No . 575240005 003 0003 

Laboratory SDG: L08 l l 539 

Samples affected 

All CCV recoveries were within 
acceptance limits. 

Arsenic was detected and reported in 
samp le EFF-080608 at 0.0010 mg/L, 
above the reporting limit of 0.0005 
mg/L. 

Arsenic was not detected in the 
associated method blank. 

Arsenic was not detected in the ICB or 
CCBs at concentrations greater than 
the method-detection limit . 

No negative blank concentrations 
were detected. 

ICS-A/ICS-AB recoveries were within 
acceptance limits. 

3 of 5 

Qualifications Bias 



August 29, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Items 

Internal 
Standards 
(IS) 

Laboratory 
Control 
Sample/ 
Laboratory 
Control 
Sample 
Duplicate 
(LCS/LCSD) 
Recoverv 

Laboratory 
Duplicate 
RPD 

Field 
Duplicate 
RPD 

MS/MSD 
Recovery 

Acceptance Criteria Samples affected 

I) Intensity of IS must be 30-120% of intensity I IS recoveries were within the 
of IS in the initia l calibration standard. acceptance limits. 
a)%R<30% flag detected results "J" and 
nondetected results "UJ" 
b) %R >120% flag detected results "J" and 
nondetected results "UJ" 

1) LCS acceptance limits 80-120%, method I The LCS/LCSD recoveries were 
requirements (EPA Method 6010/6020/7470) within acceptance limits at 100%. 
a) %R<80% flag detected resul ts "J" and 
nondetected results "UJ" 
b) %R> 120% flag detected results "J" 
c) %R<I 0% flag detected results "J" and 
nondetected results "R" 
Qualify all associated samples. 

1) RPD $ 20% 
a) If exceeds RPD limit; J qualify detects , UJ 
qualify non detects. 
b) If one result> MRL and other ND;]
detections, UJ qual ify non detects 

2) ± MRL for results$ 5x the MRL 

1) RPD $ 30% (waters); $ 40% (soils) 
a) If exceeds RPO limit; J qualify detects, UJ 
qualify non detects. 
b) If one result> MRL and other ND; ]
detections, UJ qualify non detects 

2) ± MRL for results$ 5x the MRL 

1) MS/MSD acceptance limits are 75-125 % 
(EPA Method 6000/7000) . 
2) Qualify results in the batch or of similar 
type. 
3) If background concentration is >4x spike 
concentration qualification is not required 
a) Recoveries <I 0% J qualify detects, R qualify 
non detects 

b) Recoveries <75% flag detected results "J" 
and nondetected results " UJ" 
c) Recoveries> 125% flag detected results "J" 

No laboratory duplicate was 
associated with this sample. 

No field duplicate was associated with 
this SDG. 

No MS/MSD was associated with this 
SDG. 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: LOS I 1539 
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August 29, 2008 Arsenic by USEP A Method 6020A 

Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Acceptance Criteria Samples affected 

Items 
I) Acceptance li mits are 75 - 150% (EPA The PDS was performed on sample 
Method 6000/7000). EFF-080608 . The recovery was within 
2) Qualify results in the batch or of simi lar acceptance li mits at 95 %. 

type. 

Pos t 3) If background concentration is >4x spike 

Digestion concentrat ion qualification is not required 

Spike (PDS) a) Recoveries < I 0% J qualify detects, R qua lify 
non detects 

b) Recoveries <75% flag detected resul ts "J" 
and no ndetected results " UJ" 
c) Recoveries > 125 % flag detected results "J" 

l ) Once per digestion batch (EPA 6000 series) The %D for the SD performed on 

Serial 
2) ::; IO% for ana lytes with concentration >50- samp le EFF-080608 was within 

Dilution 
times MDL acceptance limits . 

3) %0>10% flag detected resu lts "J" 

I) Instrument level concentrations shou ld be Arsen ic was reported as detected and 
less than the linear dynamic range (LOR). the required reporting limit of0.003 
a) Qualify detected results with concentrations mg/L was met. 
greater than the LOR "J" 

Compound 2) The reported MRL should not be below the 
Quantitation lowest !CAL standard concentration. 

a) Positive results reported above the MDL but 
below the RL should be considered estimated 
and be flagged "J" 

1) Appropriate method . No anomalies. 

Overall 
2) Evaluate any analytical problems with 

Evaluation of 
laboratory resu lts. 

Data 
3) Evaluate sampling e1rnrs - fie ld 
contami nation, sample hold times. 

Qualifications Bias 

. 

If you have any questions or comments regarding this report, please contact the undersigned at (503) 639-3400. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

I ~ r• 
/1, C..,.s i k\ 1l" 

f jk,.~_w.t:_. frll. I O~\ 

Melanie Roshu 
Environmental Chemist 

AMEC Job No. 575240005 003 0003 

Laboratory SDG: LOS I I 539 
s of s 

REVIEWED BY: 

✓-;· - -7. 
(., -J?.,.,r.v.H c~_L:,_,~,c...J~ 

Denise Ladebauche 
Environmental Chemist 
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Project: SHL, Fort Devens 

ame 
Meta ls by USEPA Methods 6000/7000 

Semivolatile Organic Compounds by USEPA 625 

Volatile Organic Compounds by USEPA Method 624 

Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance 

Total Petroleum Hydrocarbons by USEPA Method 1664A 

Anions by USEPA Methods 300.0/353.2 
Organochlorine Pesticides and Polychlorinated Biphenyls (PCBs) by EPA Method 608 

Dissolved Gases (Methane, and Ethane) by Gas Chromatography (RSKI 75) 

INTRODUCTION 

This data validation report covers three primary water samples collected on September 10, 2008 from the 
Shepley's Hill Landfill at the former Fort Devens, in Ayer, Massachusetts . The samples were dropped off by 
ECG at Alpha Woods Hole Laboratory in Westborough, MA (Alpha) on September 10, 2008 and assigned 
sample delivery group (SDG) number L0813388, upon receipt. Alpha analyzed the samples for total metals 
using US EPA 6000/7000 methods, dissolved methane and ethane using RSK175, semivolatile organic 

compounds using USEPA Method 625, volatile organic compounds using USEPA method 624, total petroleum 
hydrocarbons using USEPA method 1664A, chloride and sulfate using USEPA Method 300.0, nitrate using 
USEPA Method 353.2 and organochlorine pesticides and PCBs using EPA Method 608. The associated field 
sample identification (ID) and Alpha sample IDs are presented in Table 2. 

AMEC reviewed the laboratory's analytical data package to assess for adherence to acceptable laboratory 
practices and the data validation requirements as specified in MADEP Massachusetts Contingency Plan 
Compendium of Analytical Methods and applicable USEPA Methods outlined in Table 3, Table 4, Table 5, 
Table 6, Table 7 and Table 8. The level of data validation specified in Table 1 was performed with reference to 
the Fort Devens Quality Assurance Project Plan (QAPP) and EPA Region I Tier II Guidance. For Tier II data 
review, data quality objectives are assessed by review of the CLP summary forms , with no review of the 
associated raw data. 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. Any limitations on the data and detected results are listed 
below. 

Table 1. Sample Status 

Data Validation Matrix Preservation Temf erature Laboratory SDG Number Level Samp e Receipt 

As required by 
One sample cooler was A~ha Woods Hole Laboratorh, 

Tier II Aqueous received on 09/10/08 at 8 alku~ Drive, Westboroug , L0813388 
method a temperature of 4.1 °C MA0l5 I 

Table 2. Field Sample List 

Lab Sample Number Field ID Comments 

L0813388-0l 
L0813388-02 
L0813388-03 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L0813388 

EWl-091008 Analyzed only for As, Fe, Mn, dissolved methane and ethane 
EW2-091008 Ana lyzed only for As, Fe, Mn, dissolved methane and ethane 
EFF-091008 Metals, 624, 625, TPH, Anions, 608 

I of 18 



October 26, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 

Metals by USEPA Methods 6000/7000 

Semivolatile Organic Compounds by USEPA 625 

Volatile Organic Compounds by USEPA Method 624 

Tota l Petroleum Hydrocarbons by USEPA Method 1664A Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance Anions by USEPA Methods 300.0/353.2 

Organochlorine Pesticides and Polychlorinated Biphenyls (PCBs) by EPA Method 608 
Dissolved Gases (Methane, and Ethane) by Gas Chromatography (RSKl75) 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

Table 3. Metals by USEPA Methods 6010B, 6020A, and USEPA Method 7470A 

Review 
Acceptance Criteria 

Items 
I) Complete SDG file. 

a. Sample data package including case 

Data narrative, QC data and raw data. 

Completeness b. Shipping and receiving documents. 
c. All lab records of sample receipt, 

preparation and analysis. 

I) Sample custody documentation. 

2) Temperature 4±2°C for soils. 
3) Aqueous sample preserved to pH<2. 

coc 4) Sample delivery documentation. 

I) Aqueous sample 180 days if preserved to 

Holding Time 
pH<2 
2) Hg - 28 days to ana lysis 

I) Tuning solution analyzed at least four times. 
RSD ~ 5% for each component. 

ICP-MS Tune 2) Mass calibration not within 0.1 AMU, 
qualify detected results "J" and nondetected 
results "UJ" 

I) Correct calibration standards. At least 3 
standards points not forced through zero, are 

Initial required for linear calibration, r2:0.995 (EPA 

Calibration Method 6010/6020/7470). 

2) r2 :2:0.995 , quadratic calibration (at least 6 
points , not forced through zero), 

I) Following the calibration. 

2nd Source 2) 90-110% recovery (EPA 60 I 0/6020) 

Initial 3) 75-89% recovery, J qualify detects and UJ 

Calibration qualify nondetects. 

Verification 4) 111-125% recovery, J qualify detects. 
(ICY) 5) 80-120% recovery (EPA 7470) 

6) RSD <5% for the replicate 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: LOS 13388 

Samples affected 

All required deliverables were present 
in the data package. 

Cooler temperature upon arriva l at 
Alpha was 4.1 °C. Samples were 
preserved with HN03 to pH<2. 

The Chain of Custody is intact. 
The laboratory sample receipt and log 
in checklist indicates that samples 
integrity was maintained during 
transport. 

Samples were analyzed within holding 
time. 

ICP-MS Tune met acceptance criteria. 

Initial calibration met establi shed 
criteria. 

ICVs met acceptance criteria. 

2 of 18 
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October 26, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 

ame 
Metals by USEPA Methods 6000/7000 

Semivolatile Organic Compounds by lJSEPA 625 

Volatile Organic Compounds by USEPA Method 624 

Total Petroleum Hydrocarbons by lJSEPA Method 1664A Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance Anions by lJSEPA Methods 300.0/353.2 

Organochlorine Pesticides and Polychlorinated Biphenyls (PCBs) by EPA Method 608 
Dissolved Gases (Methane, and Ethane) by Gas Chromatography (RSKI 75) 

Review 
Acceptance Criteria 

Items 
I) CCV using mid and high level standards; 
ana lyzed after every IO samples and at the end 
of batch . 
2) Concentrations 80-120% (EPA Method 

Continuing 
74 70) and 90-110% of expected value (EPA 
Method 60 I 0/6020) . 

Calibration a) CCV > 120% (EPA Method 7470) or I I 0% 
Verification (EPA Method 6010/6020); J qualify detects, no 
(CCV) qualification is necessary for non detects . 

b) CCV <80% (EPA Method 7470) or 90% 
(EPA Method 6010/6020) ; J qualify detects; 
UJ qualify non detects. 
c) CCV outside 65- 135%, reject data 

I) Results >Upper calibration range J qualify 

Calibration detects. 

Range/ 2) Results <Method reporting limit, >method 

Results detection limit; J qualify detects (estimated). 

I) Evaluate down to the MDL. 
2) If sample result is <5x contaminant 

Blanks concentration; flag "U" 

(Method, 3) Sample result ~5x contaminant 

Field, concentration; no qualification 

Equipment, required. 

Rinsate, etc.) 

I) !CB and CCB after every ten samples or 
every batch whichever is greater. 
2) Evaluate absolute values down to the MDL. 
3) Sample results < 5x blank sample, U qualify 
detects 

Initial 4) Sample results >5x blank level , no action 
Calibration required. 
Blanks and 
Continuing 
Calibration 
Blanks 
(ICB/CCB) 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L0813388 

Samples affected Qualifications Bias 

All CCV recoveries were within 
acceptance limits. 

Manganese (0.0026 mg/L) and copper These analytes were Estimation 
(0.0096 mg/L) from sample EFF- J qualified on the 
091008 were reported below the data tables, with a 
method reporting limit. TR (trace level) 

reason code . 

Arsenic at 0.0001 mg/L was detected 
in method blank WG335948. The 
detected arsenic concentrations in the 
associated samples were more than 5 
times the blank concentration. Data 
usability was not affected. 
No analytes were detected in the 
preparation blanks associated with 
these samples. 

Arsenic at different concentrations 
was detected in the CCBs associated 
with all samples. The detected arsenic 
concentrations in all samples were 
more than 5 times the blank 
concentrations. Data usability was not 
affected. 
Barium (0.001 33 mg/L), manganese 
(0 .00058 mg/L), and silver (0.00 I 03 
mg/L) were detected in the !CB 
associated with sample EFF-091008. 
The detected barium and manganese 
concentrations were more than 5 times 
the blank concentrations and silver 
was not reported as detect in sample 
EFF-091008. Data usability was not 
affected. 
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October 26, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 

Metals by USEPA Methods 6000/7000 

Semivolatile Organic Compou nds by USEPA 625 

Volatile Organic Compounds by USEPA Method 624 

Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance 

Total Petroleum Hydrocarbons by USEPA Method 1664A 

Anions by USEP A Methods 300.0/353.2 
Organochlorine Pesticides and Polychlorinated Biphenyls (PCBs) by EPA Method 608 

Dissolved Gases (Methane, and Ethane) by Gas Chromatography (RS Kl 75) 

Review 
Acceptance Criteria Samples affected 

Items 
I) If the blank has a negative result with an No negative blank concentrations 
absolute value >MDL, quali fy detected results were detected. 

Negative :s5x the absol ute value of the contaminant 
blanks concentration as estimated "J" and qualify 

nondetected results "UJ". 

lnterelement I) No qualification required if recovery JCS-A/JCS-AB recoveries were within 

checks between 80-120%. acceptance limits. 

JCS-A/JCS-
a)¾R< 80% flag detected results "J" and 

AB 
nondetected results "UJ" 

Instrument 
b) ¾R > 120% flag detected results "J" 

performance 
c) ¾R< l0% flag detected results "J" and 

check 
nondetected results "R" 

I) Intensity of JS must be 30-120% of intensity All internal standards ¾R were within 
of IS in the initial calibration standard. acceptance limits. 

Internal a)¾ R<30% fl ag detected results " J" and 
Standards nondetected results "UJ" 
(IS) b) ¾ R > 120% flag detected results "J" and 

nondetected results "UJ" 

Laboratory I) LCS acceptance limits 80-120%, method The LCS/LCSD recoveries were 
Control requirements (EPA Method 60 10/6020/7470) within acceptable limits. 
Sample/ a) %R<80% flag detected results "J" and 
Laboratory nondetected results "UJ" 
Control b) ¾ R> 120% flag detected results "J" 
Sample c) ¾R< l 0% flag detected results "J" and 
Duplicate nondetected results "R" 
(LCS/LCSD) Qualify all associated samples. 
Re,cnve,rv 

I) RPD S 20% No laboratory duplicate was 
a) If exceeds RPD limit; J qualify detects, UJ associated with this SDG. 

Laboratory qualify non detects. 
Duplicate b) If one result > MRL and other ND; J-
RPD detections, UJ qualify non detects 

2) ± MRL for results S 5x the MRL 

I) RPD >20% waters (>30% soils) No field duplicate was associated with 
2) For detected results more than 5 times their this SDG. 

Field PQLs flag "J" 
Duplicate 3) Differences in concentrations > the MRL for 
RPD analytes with concentrations less than 5 times 

their PQLs. flag "J" 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L08 I 3388 
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October 26, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 

ame 
Meta ls by USEPA Methods 6000/7000 

Semivolatile Organic Compounds by USEPA 625 

Volatile Organic Compounds by USEPA Method 624 

Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance 

Total Petroleum Hydrocarbons by USEPA Method 1664A 

Anions by USEPA Methods 300.0/353.2 
Organochlorine Pesticides and Polychlorinated Biphenyls (PCBs) by EPA Method 608 

Dissolved Gases (Methane, and Ethane) by Gas Chromatography (RSKl75) 

Review 
Items 

Acceptance Criteria 

I) MS/MSD acceptance limits are 75 -1 25% 
(EPA Method 6000/7000). 
2) Qualify results in the batch or of similar 

MS/MSD 
type. 
3) If background concentration is >4x spike 

Recovery concentration qualification is not required 
a) Recoveries < I 0% J qualify detects , R qualify 
non detects 

b) Recoveries <75% flag detected results "J" 
and nondetected results "UJ" 
c) Recoveries > 125% flag detected results 'T' 

I) Acceptance limits are 75-125% (EPA 
Method 6000/7000). 

2) Qualify results in the batch or of similar 
type. 

Post 3) If background concentration is >4x spike 

Digestion concentration qualification is not required 

Spike (PDS) a) Recoveries < 10% J qualify detects, R qualify 
non detects 
b) Recoveries <75% flag detected results "J" 
and nondetected results "UJ" 
c) Recoveries > 125% flag detected results "J" 

I) Once per digestion batch (EPA 6000 series) 

Serial 2) :S I 0% for analytes with concentration >50-

Dilution times IDL 

3) %D> I0% flag detected results "J" 

I) Instrument level concentrations should be 
less than the linear dynamic range (LDR). 
a) Qualify detected results with concentrations 

Compound 
greater than the LDR "J" 

2) The reported MRL should not be below the 
Quantitation lowest !CAL standard concentration. 

a) Positive results reported above the MDL but 
below the RL should be considered estimated 
and be flagged "J" 

I) Appropriate method. 

Overall 
2) Evaluate any analytical problems with 

Evaluation of 
laboratory results . 

Data 3) Evaluate sampling errors - field 
contamination, sample hold times. 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L0813388 

Samples affected Qualifications Bias 

No MS/MSD was associated with this 
SDG. 

Sample EFF-091008 was used as the AMEC UJ qualified Estimation 
source for the PDS. The recoveries the total selenium 
were within acceptance limits, except result from sample 
for total selenium at 126%. EFF-09 1008 with a 

P (PDS not within 
control limits) 
reason code. 

The laboratory performed serial 
dilution analyses on samples EFF-
091008 and EW 1-091008. The ¾ Ds 
were less than I 0%. 

Manganese (0.0026 mg/L) and copper AMEC J qualified Estimation 
(0.0096 mg/L) were detected below the manganese and 
the RL of0.01 mg/Lin sample EFF- copper results from 
09 I 008 . sample EFF-091008 

with a TR (trace 
level) reason code. 

No anomalies. 

5 of 18 



October 26, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 

Metals by USEPA Methods 6000/7000 

Semivolatile Organic Compounds by USEPA 625 

Volatile Organic Compounds by USEPA Method 624 

Total Petroleum Hydrocarbons by USEPA Method 1664A Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance Anions by USEPA Methods 300.0/353.2 

Organoch lorine Pesticides and Polychlorinated Biphenyls (PCBs) by EPA Method 608 
Dissolved Gases (Methane, and Ethane) by Gas Chromatography (RSK175) 

Table 4. Semivolatile Organic Compounds by USEP A Method 625 

Review 
Acceptance Criteria 

Items 
I) Complete SDG file . 

a. Sample data package including case 

Data narrative, QC data, and raw data . 

Completeness b. Shipping and receiving documents . 

c. All lab records of sample receipt, 
preparat ion and analysis. 

I) Sample custody documentation. 

2) Temperature 4±2°C 

coc 3) No sample preservation required. 
4) Sample delivery documentation . 

I) Aqueous sample 7 days to extraction; soi l 14 
days to extraction. Extracts - analyzed within 
40 days of extraction. 

Holding Time 
2) If extraction or analysis HT exceeded flag 
all detected results "J" and nondetected results 
"UJ" 
3) If HT gross ly exceeded(~ 3x HT) flag al l 
detected results "J" and nondetected results "R" 

GC/MS I) Samples analyzed beyond tune time flag all 

instrument detected results 'T' and nondetected resu lts 

performance "UJ" 

check 
(DFTPP) 

I) Compounds with RSDs :S: 15% or r or r<'. 
0 .99 values flag detected results "J" and 

Initial 
nondetected results "UJ" 

Calibration 2) Compounds with very low RRFs (<0.0 1) 
flag detected results "J" and nondetected results 
"R 

I) No qualification if recovery between 80 -
Continuing 120%. 
Calibration a) ¾R > 120% flag detected results "J" 
Veri fication b) ¾R <80% flag detected results "J" and 
(CCV) nondetected results "UJ" 

AMEC Job No . 575240005 003 0003 
Laboratory SDG: L08 I 3388 

Samples affected 

All required deliverables were present in 
the data package. 

Cooler temperature upon arrival at Alpha 
was 4 .1 °C. 

The laboratory sample receipt and log in 
checklist indicates that sample integrity 
was maintained during transport. 

Sample was extracted and analyzed 
within holding time. 

DFTPP tune met acceptance criteria. 

Initial calibration met established criteria. 

CCV recoveries were within acceptance 
limits. 
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October 26, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 

ame 
Metals by USEPA Methods 6000/7000 

Semivolatile Organic Compounds by USEPA 625 

Volatile Organic Compounds by USEPA Method 624 

Total Petroleum Hydrocarbons by USEPA Method 1664A Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance Anions by USEPA Methods 300.0/353.2 

Organochlorine Pesticides and Polychlorinated Biphenyls (PCBs) by EPA Method 608 
Dissolved Gases (Methane, and Ethane) by Gas Chromatography (RSKl75) 

Review 
Acceptance Criteria 

Items 
1) Should be < MRL for the analyte 
a) If sample result is <5x contaminant 
concentration and between MDL and MRL, 
raise result to MRL and flag "U" 

Blanks b) If sample result is <5x contaminant 
(Method, concentration and ;::: MRL flag, "U" 
Field, c) Sample results ;:::5x contaminant 
Equipment, concentration no qualification required. 
Rinsate, etc.) d) If gross contamination exists flag detected 

results "R" 
2) Apply FB, EB, RB results to samples with 
same collection date. 

1) 30-130% recovery for base-neutral 
compounds and 15-1 I 0% recovery for acid 

Surrogates compounds for samples. 
2) 40-140% for method blanks, matrix spikes 
and LCS. 

Laboratory 1) 40-140% recovery for base-neutral 

Control compounds and 30-1 30% for acid compounds; 

Sample/ ::;20%RPD 

Laboratory a) %R<40% or 30% flag detected results "J" 

Control and nondetected results "UJ" 

Sample b) ¾ R> I 40% or I 30% flag detected results "J" 

Duplicate c) %R< l0% flag detected results "J" and 

(LCS/LCSD) nondetected results "R" 

Recoveries Qualify all associated samples. 

1) No qualification required if recovery 
between 40- 140% for base-neutral compounds 
and 30-130% for acid compounds. 
a) %R<40% or 30% flag detected results "J" 
and nondetected results "UJ" 
b) %R< l40% or 130% flag detected results "J" 

MS/MSD c) %R< l0% flag detected results "J" and 
nondetected results "R" 
2) If background concentration is greater than 
4x the spike concentration qualification is not 
required 
3) RPD>20% waters (>30% soils) flag detected 
results 'T' 

1) RPD :S 20% for aqueous samples (:S 30% 
soil samples) for analytes with concentrations 

Field more than 5 times their PQLs, and 

Duplicates concentrations within one MRL for analytes 
with concentrations less than 5 times their 
PQLs 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L0813388 

Samples affected Qualifications Bias 

Analytes were not detected in the method 
blank WG336096- l. 

Surrogate phenol-D6 was recovered at 
19% in sample EFF-09 1008. The other 
two surrogate compounds from the same 
fraction met established criteria; therefore 
data usability is not affected. 

Phenol (28%) was outside of the AMEC UJ qualified Low 
acceptance criteria, in the LCS associated the associated 
with sample EFF-091008. analyte from sample 

EFF-091008, with 
an L (LCS % 
recovery was not 
within control 
limits) reason code. 

No MS/MSD was associated with this 
SDG. 

No field duplicate was collected with this 
SDG. 
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October 26, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 

Metals by USE PA Methods 6000/7000 

Semivolatile Organic Compounds by USEPA 625 

Volatile Organic Compounds by USEPA Method 624 

Total Petroleum Hydrocarbons by USEPA Method 1664A Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance Anions by USEPA Methods 300.0/353.2 

Organochlorine Pesticides and Polyc hlorinated Biphenyls (PCBs) by EPA Method 608 
Dissolved Gases (Methane, and Ethane) by Gas Chromatography (RSK175) 

Review 
Acceptance Criteria Samples affected 

Items 
I) 50%-200% of area counts in associated Internal standards were wi thin acceptance 

Internal CCAL standard . criteria. 

Standards 2) ±30 seconds of RT in associated CCAL 
standard . 

I) Qualify detected results with concentrations SVOC compounds were reported as not 
greater than the highest !CAL standard detected at the method-detection limit for 

Compound 
concentrati on "J" sampl e EFF-09 I 008 . 

Quantitation 2) Positive results reported above the MDL but 
below the RL should be considered estimated 
and be fl agged "J" 

I) Appropriate method. No anomalies. 

Overall 
2) Evaluate any analytical problems with 

Evaluation of 
laboratory results . 

Data 3) Evaluate sampling errors - field 
contamination, sample hold times. 

Table 5. Volatile Organic Compounds by USEP A Method 624 

Review 
Acceptance Criteria 

Items 
I) Complete SDG file. 

a. Sample data package including case 

Data narrative, QC data, and raw data. 

Completeness b. Shipping and receiving documents. 
c. All lab records of sample receipt, 

preparation and analysis. 

I) Sample custody documentation. 

2) Temperature 4±2°C 
coc 3) No sample preservation required. 

4) Sample delivery documentation. 

I ) Aqueous unpreserved sample 7 days and 
aqueous preserved 14 days. 
2) If analysis HT exceeded flag all detected 

Holding Time results "J" and nondetected results "UJ" 

3) TfHT grossly exceeded(~ 3x HT) flag all 
detected results "J" and nondetected results "R" 

I) Every 12 hours. 

GC/MS tunes 
2) Samples analyzed beyond tune time flag all 
detected results "J" and nondetected results 

with BFB "UJ" 

AMEC Job No. 575240005 003 0003 

Laboratory SDG: L08 l 3388 

Samples affected 

All required deliverables were present in 
the data package. 

Cooler temperature upon arriva l at Alpha 
was 4.1 °C. 
The laboratory sample receipt and log in 
checklist indicates that sample integri ty 
was maintained during transport. 

Sample was extracted and ana lyzed 
within holding time. 

BFB tune met acceptance criteri a. 
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October 26, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 

Metals by USEPA Methods 6000/7000 

Semivolati le Organic Compounds by USEPA 625 

Volatile Organic Compounds by USEPA Method 624 

Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance 

Total Petroleum Hydrocarbons by USEPA Method 1664A 

Anions by USEPA Methods 300.0/353.2 
Organochlorine Pesticides and Polychlorinated Biphenyls (PCBs) by EPA Method 608 

Dissolved Gases (Methane, and Ethane) by Gas Chromatography (RSK 175) 

Review 
Acceptance Criteria 

Items 
I) Minimum of 5 standards. 
2) Compounds with RSDs :,; 15% or " r" ~ 0.99, 
except CCCs which must be :,; 30%RSD or "r" 

Initi al ~ 0.99, values flag detected results "J" and 
Calibration nondetected results "UJ" 

2) Compounds with very low RRFs (<0.01 ) 
flag detected results "J" and nondetected results 
"R 
I) No qualification if recovery between 80 -

Continuing 120% for CCCs and 70%- 130% for other 
Calibration analytes. 
Verification a) ¾R > 120 or 130% flag detected results "J" 
(CCV) b) ¾R <80 or 70% flag detected results "J" and 

nondetected results "U J" 

I) Every 20 samples prior to running samples 
and after calibration standards; 
2) Matrix and preservative specific; 

Blanks 3) Target analytes must be < RL except for 
(Method, common laboratory contaminants (e.g. acetone, 
Trip, Field, methylene chloride, MEK which must be <5x 
Rinsate, etc.) the RL) 

2) Apply TB, FB, RB results to samples with 
same collection date. 

1) 70-130% recovery for samples. 
Surrogates 2) 80-120% for method blanks, matrix spikes 

and LCS. 

Laboratory I) 70-1 30% recovery; ::;25%RPD 

Control a) %R<70% flag detected results "J" and 

Sample/ nondetected results "UJ" 

Laboratory b) ¾ R> 130% flag detected results "J" 

Control c) ¾R< l 0% flag detected results "J" and 

Sample nondetected results "R" 

Duplicate 2) Qualify all associated samples. 

(LCS/LCSD) 
Recoveries 

I) No qualification required if recovery 
between 70-1 30%. 
2) If background concentration is greater than 

MS/MSD 4x the spike concentration qualification is not 
required 
3) RPD>30% flag detected results "J" 

Internal 
I) 50%-200% of area counts in associated 
CCAL standard. 

Standards 2) ±30 seconds of RT in associated CCAL 
(IS) standard. 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L08 I 3388 

Samples affected Qualifications Bias 

Initial calibration met established criteria. 

CCV recovery was within acceptance 
limits. 

VOCs were not detected in the method 
blank WG336340-8. 

All surrogate recoveries met established 
criteria. 

LCS/LCSD recoveries and RPD were 
within acceptance criteria. 

No MS/MSD was associated with this 
SDG. 

Internal standards were within acceptance 
criteria. 
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October 26, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 

Meta ls by USEPA Methods 6000/7000 

Semivolatile Organic Compounds by USEPA 625 

Volatile Organic Compounds by USEPA Method 624 

Total Petroleum Hydrocarbons by USEPA Method 1664A Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance Anions by USEPA Methods 300.0/353.2 

Organochlorine Pesticides and Polychlorinated Biphenyls (PCBs) by EPA Method 608 
Dissolved Gases (Methane, and Ethane) by Gas Chromatography (RSKI 75) 

Review 
Acceptance Criteria Samples affected 

Items 
I) Qualify detected results with concentrations 1,4-Dichlorobenzene, I, 1-dich loroethane, 
greater than the highest !CAL standard chloroform, chlorobenzene, benzene, and 

Compound 
concentration " J" chloroethane from sample EFF-09 1008 

Quantitation 2) Positive results reported above the MDL but were detected and reported between the 
below the RL should be considered estimated MDL and the RL. 
and be flagged "J" 

I) Appropriate method. No anomalies. 

Overall 
2) Evaluate any analytical problems with 

Evaluation of 
laboratory results . 

Data 
3) Evaluate sampling errors - field 
contamination, sample hold times. 

Table 6. Total Petroleum Hydrocarbons by USEP A Method 1664A 

Review 
Acceptance Criteria 

Items 
I) Complete SDG file. 
a. Sample data package including case 

Data narrative, QC data, and raw data. 

Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt, 
preparation and ana lysis . 

I) Sample custody documentation. 

2) Temperature 4±2°C 

3) Aqueous samples preserved at the time of 
collection to pH<2. 
4) Sample delivery documentation. 

coc 

I) Aqueous and solid samples must be 
analyzed within 28 days from sample 
collection. 
2) If extraction or analysis HT exceeded flag 

Holding Time al l detected results "J" and nondetected results 
"UJ" 

3) IfHT grossly exceeded(~ 3x HT) flag all 
detected results "J" and nondetected results "R" 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L08 I 3388 

Samples affected 

All required de li verables were present in 
the data package. 

Cooler temperature upon arriva l at Alpha 
was 4.1°C. 
The sample was preserved to pH<2 at the 
laboratory. 
The laboratory sample receipt and log in 
checklist indicates that sample integrity 
was maintained during transport. 

Sample was extracted and analyzed 
within holding time. 
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Qualifications Bias 

AMEC J qualified Estimation 
these ana lytes from 
the sample EFF-
09 1008 on the data 
tables, with a TR 
(trace level) reason 
~~.-lo 

Qualifications Bias 

AMEC J qualified Estimation 
the TPH result from 
sample EFF-
09 1008, because the 
pH adjustment was 
done more than 4 
hours after time of 
co llection . 
Therefore an M 
(Method QC criteria 
not met) reason 
code was aoolied. 



October 26, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 

ame, 
Metals by USEPA Methods 6000/7000 

Semivolatile Organic Compounds by USEPA 625 

Volatile Organic Compounds by USEPA Method 624 

Total Petroleum Hydrocarbons by USEPA Method 1664A Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance Anions by USEPA Methods 300.0/353.2 

Organochlorinc Pesticides and Polychlorinated Biphenyls (PCBs) by EPA Method 608 
Dissolved Gases (Methane, and Ethane) by Gas Chromatography (RSKl75) 

Review 
Items 

Blanks 
(Method, 
Field, 
Equipment, 
Rinsate, etc.) 

Laboratory 
Control 
Sample 
Recoveries 

MS/MSD 

Compound 
Quantitation 

Overall 
Evaluation of 
Data 

Acceptance Criteria 

I) Should be < MRL for the analyte. 
a) If sample result is <5x contaminant 
concentration and between MDL and MRL, 
raise result to MRL and flag "U" 
b) If sample result is <5x contaminant 
concentration and :2:. MRL flag, "U" 
c) Sample results ::C:.5x contaminant 
concentration no qualification required. 
d) If gross contamination exists flag detected 
results "R" 
2) Apply FB, EB, RB results to samples with 
same collection date. 

I) 64-1 32% recovery; 
a) %R<64% flag detected results "J" and 
nondetected results "UJ" 
b) ¾R> 132% flag detected results "J" 
c) ¾R< I 0% flag detected r.esults " J" and 
nondetected results "R" 
2) Qualify all associated samples. 

I) No qua Ii fication required ifrecovery 
between 64- 132%. 
a) %R<64% flag detected results "J" and 
nondetected results "UJ" 
b) %R< l 32% flag detected results "J" 
c) ¾R< I 0% flag detected results " J" and 
nondetected results "R" 
2) If background concentration is greater than 
4x the spike concentration qualification is not 
required 
3) RPD>50 flag detected results "J" 

I) Qualify detected results with concentrations 
greater than the highest !CAL standard 
concentration "J" 
2) Positive results reported above the MDL but 
below the RL should be considered estimated 
and be flagged "J" 
I) Appropriate method. 
2) Evaluate any analytical problems with 
laboratory results. 
3) Evaluate sampling errors - field 
contamination , samp_le hold times. 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: LOS 13388 

Samples affected 

TPH was not detected in the method 
blank. 

LCS recovery was within acceptance 
criteria. 

An MS was perfonned on a sample from 
a different SDG and is not applicable to 
this sample. 

TPH from sample EFF-091008 was 
detected and reported between the MDL 
and the RL. 

No anomalies. 
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Qualifications 

AMEC J qualified 
the TPH from the 
sample EFF-091008 
on the data tables, 
with a TR (trace 
level) reason code. 

Bias 

Estimation 



October 26, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 

Metals by USEPA Methods 6000/7000 

Semivolatile Organic Compou nds by USEPA 625 

Volatile Organic Compounds by USEPA Method 624 

Total Petroleum Hydrocarbons by USEPA Method 1664A Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance Anions by USEPA Methods 300.0/353.2 

Organochlorine Pesticides and Polychlorinated Biphenyls (PCBs) by EPA Method 608 
Dissolved Gases (Methane, and Ethane) by Gas Chromatography (RSKl75) 

Table 7. Nitrate by USEPA 353.2, and Chloride and Sulfate by USEPA 300.00 

Review 
Acceptance Criteria Samples affected 

Items 

I) Complete SDG file. 

a. Sample data package including case 
All required deliverables were 

Data narrative, QC data and raw data. 
Completeness b. Shipping and receiving documents. 

present in the data package . 

c. All lab records of sample receipt, 
preparation and analysis. 

I) Sample custody documentation. Cooler temperature upon arrival at 

2) Temperature 4±2°C Alpha was 4.1 °C. 

coc 3) Sample delivery documentation. The laboratory sample receipt and log 
in checklist indicates that sample 
integrity was maintained during 
transport. 

I) 28 days, preservation not required (Chloride, 
The sample was analyzed and 

Holding Sulfate) (EPA Method 300.0) 
Times (HT) 2) 48 hours, preservation not required 

preserved as per EPA Method 

(Nitrate-N)(EPA Method 353.2) 
requirements. 

I) r <'. 0.99 for chloride, sulfate and nitrate, 
linear calibration 

Initi al Analytes with low r <0.99 flag detected results · Initial calibration criteria were me\. 
Calibration "J" and nondetecled results "UJ" 

2) Use professional judgment if not enough 
points were used for curves. Detennine if 
system imprecision or bias 

I) No qualification if recovery between 
90-1 I 0% (chloride, sulfate and nitrate) and 85-
115% (cyanide). 

ICY/CCV a) ¾ R > II 0% (chloride, sulfate and nitrate) and 
ICVs were within acceptance limits. 115% (cyanide) flag detected results "J" 

b) ¾R <90% (chloride, sulfate and nitrate) and 
85% (cyanide) flag detected results 'T' and 
nondetected results "UJ" 

I) If sample result is <5x contaminant 

Blanks concentration and between MDL and MRL, 

(Method, raise result to MRL and flag "U" 

Field, 2) If sample result is <5x contaminant 

Equipment, concentration and<'. MRL flag "U" 
Rinsate, etc .) 3) Sample result <'.5x contaminant 

concentration; no qualification required. 

! ) Evaluate absolute values down lo the MDL. 
ICBs/CCBs Evaluate ICBs/CCBs that bracket samples. 

AMEC Job No. 575240005 003 0003 

Laboratory SDG: L0813388 

No nitrate, chloride, or sulfate was 
detected in the associated method 
blanks. 

ICB/CCBs were analyzed every I 0 
samples with no detections. 
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Qualifications Bias 



October 26, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 

ame 
Metals by USEPA Methods 6000/7000 

Semivolati le Organic Compou nds by USEPA 625 

Volatile Organic Compounds by USEPA Method 624 

Total Petroleum Hydrocarbons by USEPA Method 1664A Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance Anions by USEPA Methods 300.0/353.2 

Organochlorine Pesticides and Polychlorinated Biphenyls (PCBs) by EPA Method 608 
Dissolved Gases (Methane, and Ethane) by Gas Chromatography (RS Kl 75) 

Review 
Acceptance Criteria Samples affected 

Items 
1) No qualification if recovery between 80-
120% 
a) %R<80% flag detected resu lts "J" and 

LCS recoveries were within 
LCS nondetected results "UJ" 

acceptance criteria. 
b) ¾R > 120% flag detected results "J" 
c) ¾R < l 0% flag detected results 'T' and 
nondetected results "R" 

1) 20% $;RPD, RPD >20% flag detected results 
Sample EFF-091008 was analyzed in 

'T' and nondetected results "UJ" 
Lab 

2) ± MRL for results $; 5x the MRL. Difference 
duplicate for chloride, sulfate, and 

Duplicate nitrate. The RPDs were within 
>MRL, flag detected results " J" and 
nondetected results "UJ" 

1) RPD :'::'. 20% for aqueous samples(:'::'. 30% soi l 
samples) for analytes with concentrations more 

Field than 5 times their PQLs, and concentrations 
Duplicates within one MRL for analytes with 

concentrations less than 5 times their PQLs 

I) No qualification required if recovery 
between 75-125%. 
2) If background concentration is greater than 
4x the spike concentration qualification is not 
required 
¾R< 75% flag detected results "J" and 

MS/MSD nondetected results "UJ" 
¾R < 125% flag detected results "J" 
¾R < I 0% flag detected results "J" and 
nondetected results "R" 
Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as wel l) 

1) Instrument level concentrations should be 
less than the linear range. Qual ify detected 
results with concentrations greater than the 
LDR " I" 

Compound 
2) The reported RL should not be below the 

Quantitation 
lowest !CAL standard concentration . 
3) Positive results reported above the MDL but 
below the RL should be considered estimated 
and be flagged "J" 

I) Appropriate method. 

Overall 
2) Evaluate any analytical problems with 

Evaluation of 
laboratory results. 

Data 3) Evaluate sampling errors - field 
contamination, sample hold times. 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: LOS 13388 

acceptance criteria. 

No field duplicate was collected with 
this SDG. 

Sample EFF-091008 was used as the 
source sample for MS for chloride, 
sulfate and nitrate. All recoveries 
were within acceptance criteria. 

Chloride, sulfate, and nitrate were 
reported as detected above the 
method reporting limits. 

No anomalies. 
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October 26, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 

Metals by USEPA Methods 6000/7000 

Semivolatile Organic Compounds by USEPA 625 

Volatile Organic Compounds by USEPA Method 624 

Total Petroleum Hydrocarbons by USEPA Method 1664A Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance Anions by USEPA Methods 300.0/353.2 

Organochlorine Pesticides and Polychlorinated Biphenyls (PCBs) by EPA Method 608 
Dissolved Gases (Methane, and Ethane) by Gas Chromatography (RSKI 75) 

Table 8. Organochlorine Pesticides and Polychlorinated Biphenyls by USEP A Method 608 

Review 
Acceptance Criteria 

Items 
I) Complete SDG file. 

a. Sample data package including case 

Data narrative, QC data, and raw data. 

Completeness b. Shipping and receiving documents . 
c. A ll lab records of sample receipt, 

preparation and analysis. 

I) Sample custody documentation. 

2) Temperature :S6°C 
coc 3) No sample preservation required. 

4) Sample delivery documentation. 

1) Aqueous sample 7 days to extraction; soi l 14 
days to extraction. Extracts - analyzed within 
40 days of extraction. 
2) If extraction or analysis HT exceeded flag 

Holding Time all detected results "J" and nondetected results 
"UJ" 
3) IfHT gross ly exceeded(~ 3x HT) flag all 
detected results " J" and nondetected results "R" 

I) Before samples are analyzed. 
Endrin/DDT 2) % Breakdown must be :S 15 and must be 
Breakdown evaluated using peak areas . 

1) Compounds with RSDs :s;20% or r or r2<'. 
0.99 values; flag detected resu lts " J" and 

Initial nondetected results use professional judgment. 
Calibration 2) Curves must be verified by an independent 

!CV before analysis. 

1) Prior to samples, every 12 hours or every 20 
samples, whichever is more frequent , and at the 

Continuing end of the analytica l sequence. 

Calibration 2) No qua lification if recovery between 85 -

Verification 115%. 

(CCV) a) ¾ R > 115% flag detected results " J" 
b) ¾R <85% flag detected results " J" and 
nondetected results "UJ" 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L0813388 

Samples affected Qualifications 

All required deliverables were present in 
the data package. 

Cooler temperature upon arrival at Alpha 
was 4. 1°C. 

The laboratory sample receipt and log in 
checklist indicates that sample integrity 
was maintained during transport. 

Sample was extracted and ana lyzed 
within holding time. 

Endrin and DDT breakdown met the 
acceptance criteria. 

Initial calibration met established criteria. 

CCVs were analyzed as required and the 
recoveries met established criteria. 
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October 26, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 

Metals by USEPA Methods 6000/7000 

Semivolatile Organic Compounds by USEPA 625 

Volatile Organic Compounds by USEPA Method 624 

Total Petroleum Hydrocarbons by USEPA Method 1664A Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance Anions by USEPA Methods 300.0/353.2 

Organoch lorine Pesticides and Polych lorinated Biphenyls (PCBs) by EPA Method 608 
Dissolved Gases (Methane, and Ethane) by Gas Chromatography (RSK175) 

Review 
Acceptance Criteria 

Items 
I) Should be < MRL for the analyte 
a) If sample result is <5x contaminant 
concentration and between MDL and MRL, 
raise result to MRL and flag "U" 

Blanks b) If sample result is <5x contaminant 
(Method, concentration and :::>: MRL flag, "U" 
Field, c) Sample results :::>:5x contaminant 
Equipment, concentration no qualification required. 
Rinsate, etc.) d) If gross contamination exists flag detected 

results "R" 
2) Apply FB, EB, RB results to samples with 
same collection date. 

I) Minimum of 2 
Surrogates 2) 30-150% recovery for both surrogates on 

both columns 

Laboratory I) 40-140% recovery 

Control :S20%RPD for waters and '.',30% for solids 

Sample/ a) %R<40% flag detected results "J" and 

Laboratory nondetected results "UJ" 

Control b) ¾R> 140% flag detected results "J" 

Sample c) ¾R< l 0% flag detected results "J" and 

Duplicate nondetected resu lts "R" 

(LCS/LCSD) Qualify all associated samples. 

Recoveries 

I) No qualification required if recovery 
between 40-140% for PCBs and 30-150% for 
pesticides. 
a) %R<40% or 30% flag detected results "J" 
and nondetected results "UJ" 
b) %R< l40% or 150% flag detected results "J" 
c) ¾R< IO¾ flag detected results "J" and 

MS/MSD nondetected results "R" 
2) If background concentration is greater than 
4x the spike concentration qualification is not 
required 
3) RPD>30% for congeners, single-component 
pesticides (>50% aroclors , multi-component 
analytes) flag detected results "J" 

I) Minimum of I . 
Internal 2) 50%-200% of area counts in associated 
Standards CCAL standard. 
(Congeners 3) ±30 seconds of RT in associated CCAL 
on ly) standard. 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L0813388 

Samples affected Qualifications Bias 

Analytes were not detected in the method 
blank WG336 I 44- 1. 

Surrogate recoveries were within 
established criteria. 

Delta-BHC (29%/33%), beta-BHC AMEC UJ qualified Low 
(38%), heptachlor (39%), and aldrin the associated 
(32%/32%) were outside of the analytes from 
acceptance criteria, in the LCS and/or sample EFF-
LCSD associated with sample EFF- 091008 , with an L 
09 I 008. (LCS % recovery 

was not within 
control limits) 
reason code. 

MS/MSD was not prefonned on sample 
from this SDG. 

Internal standards were within acceptance 
criteria. 
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October 26, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 

Meta ls by USEPA Methods 6000/7000 

Semivolatile Organic Compounds by USEPA 625 

Volatile Organic Compounds by USEPA Method 624 

Total Petroleum Hydrocarbons by USEPA Method 1664A Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance Anions by USEPA Methods 300.0/353.2 

Organochlorine Pesticides and Polychlorinated Biphenyls (PCBs) by EPA Method 608 
Dissolved Gases (Methane, and Ethane) by Gas Chromatography (RSKI 75) 

Review 
Acceptance Criteria Samples affected Qualifications 

Items 
I) Qualify detected results with concentrations Pesticide / PCB compounds were 
greater than the highest !CAL standard reported as not detected at the method-

Compound 
concentration "J" detection limit for sample EFF-091008. 

Iden ti ti cation 
2) Positive results reported above the MDL but 

and 
below the RL should be considered estimated 

Quantitation 
and be flagged " J" 
3) Secondary column analysis: RPD <40% for 
positive results . "J" qualify results that exceed 
40%. 

I) Appropriate method. No anomalies. 

Overall 
2) Evaluate any ana lytical problems with 

Evaluation of 
laboratory results . 

Data 3) Evaluate sampling errors - field 
contamination, sample hold times. 

Table 9. Dissolved Gases (Methane and Ethane) by Gas Chromatography (RSKl 75) 

Review 
Acceptance Criteria 

Items 
I) Complete SDG file. 
a. Sample data package including case 

Data narrative, QC data, and raw data . 

Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt, 
preparation and ana lysis. 

I) Sample custody documentation. 

2) Temperature 4±2°C 

coc 3) Preservation with HCl or H2SO4 to pH <2. 
4) Sample delivery documentation. 

I) Aqueous preserved 14 days. 
2) If analysis HT exceeded flag all detected 

Holding Time 
results "J" and nondetected results "UJ" 

3) If HT grossly exceeded(~ 3x HT) flag all 
detected results "J" and nondetected results "R" 

I) Minimum of 4 standards. 
2) Compounds with RSDs :<:; 15% or "r" :C: 0.99, 

Initial values flag detected results "J" and nondetected 
Calibration results "UJ" 

3) rev recovery 80% to 120%. 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: LOS 13388 

Samples affected Qualifications 

All required deliverables were present in 
the data package. 

Coolers temperature upon arriva l at 
Alpha was 4.1 °C. Samples were 
preserved with HCl to pH<2. 
The laboratory sample receipt and log in 
checklist indicates that sample integrity 
was maintained during transport. 

Samples were analyzed within holding 
time. 

Initial calibration met established criteria. 
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October 26, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 

ame 
Metals by USEPA Methods 6000/7000 

Semivolatile Organic Compounds by USE PA 625 

Volatile Organic Compounds by USEPA Method 624 

Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance 

Total Petroleum Hydrocarbons by USEPA Method 1664A 

Anions by USEPA Methods 300.0/353.2 
Organochlorine Pesticides and Polychlorinatcd Biphenyls (PCBs) by EPA Method 608 

Dissolved Gases (Methane, and Ethane) by Gas Chromatography (RSKl75) 

Review 
Items 

Continuing 
Calibration 
Verification 
(CCV) 

Blanks 
(Method, 
Trip, Field, 
Rinsate, etc.) 

Laboratory 
Control 
Sample/ 
Laboratory 
Control 
Sample 
Duplicate 
(LCS/LCSD) 
Recoveries 

Laboratory 
/Field 
Duplicate 

MS/MSD 

Compound 
Quantitation 

Acceptance Criteria 

I) No qualification if recovery between 80 -
120%. 
a) ¾R > 120 or 130% flag detected results " J" 
b) ¾R <80 or 70% flag detected results "J" and 
nondetected results "UJ" 

I) Every 20 samples prior to running samples 
and after calibration standards; 
2) Matrix and preservative speci fie; 
3) Target analytes must be < RL 
2) Apply TB, FB, RB results to samples with 
same collection date. 

I) 70-130% recovery; ::;25%RPD 
a) %R<70% flag detected results "J" and 
nondetected results "UJ" 
b) ¾R> 130% flag detected results " J" 
c) ¾R< I 0% flag detected results 'T ' and 
nondetected results "R" 
2) Qualify all associated samples. 

I) RPD > 25% 

I) No qualification required if recovery 
between 70-130%. 
2) If background concentration is greater than 
4x the spike concentration qualification is not 
required 
3) RPD>30% flag detected results "J" 

I) Qualify detected results with concentrations 
greater than the highest ICAL standard 
concentration "J" 
2) Positive results reported above the MDL but 
below the RL should be considered estimated 
and be flagged "J" 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L0813388 

Samples affected 

CCV recovery was within acceptance 
limits. 

Methane and ethane were not detected in 
method blank WG336 I 39-2. 

LCS/LCSD recoveries and the RPD were 
within acceptance criteria. 

Sample EW 1-091008 was analyzed in 
duplicate by the laboratory. The RPDs 
were within acceptance criteria. 

The MS/MSD source sample was not 
associated with sample from this SDG. 

Ethane from samples EW2-09 I 008 was 
detected and reported between the MDL 
and the RL. 

Samples EW 1-091008 and EW2-09 l 008 
were analyzed at a 40-fold dilution, in 
order to quantify the methane within the 
calibration range of the instrument. The 
laboratory reported both sets of results 
(initial and dilution) on the data tables. 
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Qualifications 

AMEC J qualified 
the ethane results 
from the sample 
EW2-091008 on the 
data tables, with a 
TR (trace level) 
reason code. 
AMEC R qualified 
and rejected the 
initial methane 
results from the 
affected samples, 
with a Z (not 
applicable) reason 
code. 

Bias 

Estimation 



October 26, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 

Metals by USEPA Methods 6000/7000 

Semivolatile Organic Compounds by USEPA 625 

Volatile Organic Compounds by USEPA Method 624 

Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance 

Total Petroleum Hydrocarbons by USEPA Method 1664A 

Anions by USEPA Methods 300.0/353.2 
Organochlorine Pesticides and Polychlorinated Biphenyls (PCBs) by EPA Method 608 

Dissolved Gases (Methane, and Ethane) by Gas Chromatography (RSKl75) 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 
I ) Appropriate method. No anomali es. 

Overall 
2) Evaluate any analytical problems with 

Evaluation of 
laboratory results. 

Data 3) Evaluate sampling errors - field 
contamination, sample hold times. 

If you have any questions or comments regarding this report, please contact the undersigned at (503) 639-3400. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

~~L.Rk 
Melanie Roshu 
Environmental Chemist 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L08 I 3388 
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Denise Ladebauche 
Environmental Chemist 



November 14, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

INTRODUCTION 

Metals by USEPA Methods 6020A/6010B 

Volatile Organic Compounds by USEPA Method 82608 

Other Inorganics by USEPA 21308/23208/300.0/353.2 

This data validation report covers forty one primary water samples, two field duplicates and two equipment 
blanks collected between October 1, 2008 and October 6, 2008 from the Shepley's Hill Landfill at the former 
Fort Devens, in Ayer, Massachusetts. The samples were dropped off by ECG at Alpha Woods Hole 
Laboratory in Westborough, MA (Alpha) between October 1, 2008 and October 6, 2008 and assigned sample 
delivery groups (SDGs) numbers L0814614, L0814662, L0814699, and L0814732 upon receipt. Alpha 
analyzed the samples for total or dissolved metals using USE PA 6020A/601 OB methods, volatile organic 
compounds using USEPA method 8260B, turbidity using Standard method 2130B, total alkalinity using 
Standard Method 2320B, chloride and sulfate using USEPA Method 300.0, and nitrate using USEPA Method 
353.2. The associated field sample identifications (IDs) and Alpha sample IDs are presented in Table 2. 

AMEC reviewed the laboratory's analytical data package to assess for adherence to acceptable laboratory 
practices and the data validation requirements as specified in MADEP Massachusetts Contingency Plan 
Compendium of Analytical Methods and applicable USEPA Methods outlined in Table 3, Table 4, Table 5, and 
Table 6. The level of data validation specified in Table 1 was performed with reference to the Fort Devens 
Quality Assurance Project Plan (QAPP) and EPA Region I Tier II Guidance. For Tier II data review, data 
quality objectives are assessed by review of the CLP summary forms, with no review of the associated raw 
data. 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. Any limitations on the data are listed below. Definitions of data 
qualifiers added during validation and summaries of specific qualifiers added to each affected sample as a 
result of the data validation findings are presented in Table 7 attached to this report . 

Table 1. Sample S 

Data Validation Matrix Preservation Temcerature Laboratory SDGNumber Level Samp e Receipt 

Two sample coolers 
were received on 
I 0/01/08 at 
temieratures of 2.6 and 
3.2 C. Two sample 

L08 146 14 coolers were received Aliha Woods Hole Laborator~, on I 0/02/08 at L0814662 
Tier II Aqueous As required by temperature of 3.0°C. 8 alku~ Drive, Westboroug , L08 14699 

method One sample cooler was 
MA0l5 I L0814732 

received on l0/03/08 at 
temperature of 2.4°C. 
One sample cooler was 
received on I 0/06/08 at 
temperature of 2 .0°C. 

AMEC Job No. 575240005 003 0005 I of 14 
Laboratory SDG: LOS 14614, LOS 14662, LOS 14699, L0S 14732 



November 14, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Table 2. Field S le List 
Lab Sample Number Field ID 

L08146 14-0 I SHL-SD-1 00 12008 
L08 146 l 4-02 SHM-05-4 1B I001 2008 
L08 l 46 14-03 DUPO! 
L08 146 I 4-04 SHL-13- 100 12008 
L08 146 I 4-05 SHL-SS- 10012008 
L08 I 4614-06 SHM-96-SB 10012008 
L08 14614-07 SHL-5- 100 12008 
L0S 146 14-08 SHM-96-SC I 0012008 
L0S 14614-09 SHM-93-22B I 0012008 
L08 14614-I 0 SHL-22-100 12008 
L08 146 14-I I SHL-910012008 
L0S 14662-0 I SHM993 l BI 0022008 
L0S 14662-02 SHM993 IC I 0022008 
L0S 14662-03 SHM9932X I 0022008 
L0S 14662-04 SHM993 l A I 0022008 
L0S 14662-05 SHM0540X I 0022008 
L0S 14662-06 SHM0539A I 0022008 
L0S 14662-07 SHM0539B I 0022008 
L0S 14662-08 SHM9322C I 0022008 
L08 14662-09 SHM0542A I 0022008 
L0814662-I0 SHM0542B I 0022008 
L0S 14662-1 I SHM054 I A I 0022008 
L0S 14662-12 SHM054 IC 10022008 
LOS I 4662-13 EW0 1-100208 
L0S 14662-14 EW02- I 00208 
L0S 14669-0 I SHL-11-100308 
L0S 14699-02 SHP-93- 1 OD I 00308 
L0S 14699-03 SHM-93- 1 0C I 00308 
L0S 14699-04 SHL- 10-100308 
L0S 14699-05 SHL-15-100308 
L0S 14699-06 SHL-1 9-1 00308 
L0S 14699-07 SHL-1 9-1 00308 F 
L0S 14699-08 SHL-20- 100308 
L0S 14699-09 SHL-4-1 00308 
L0S 14699-10 NSPl-100308 
L0814699-ll N5P2-100308 
L08 14732-0 I DUP02100608 
L0814732-03 SHP0 l 37X I 00608 
L0814732-04 SHP0 l 36X I 00608 
L0S 14732-05 SHL2 l I 00608 
L0814732-06 SHL23 l 00608 
L0814732-07 SHP0 I 29X I 00608 
L0814732-08 EQD-100608 
L0814732-09 EQG-100608 

AMEC Job No. 575240005 003 0005 2 of 14 
Laboratory SDG: L08l4614, L0814662, L08l4699, L0814732 

ame 
Metals by USEPA Methods 6020A/6010B 

Volatile Organic Compounds by USEPA Method 8260B 

Other Inorganics by USEPA 2130B/2320B/300.0/353.2 

Comments 

Metals, Other inorga nics 
Metals, Other inorganics 
Field Duplicate of SHM-05-41B I00 12008 
Metals, Other inorganics 
Metals, Other inorganics 
Metals, Other inorganics 
Metals, Other inorganics 
Metal s, Other inorganics 
Metals, Other inorganics 
Metals, Other inorganics 
Metals, Other inorganics 
Metals, Other inorganics 
Metals, Other inorganics 
Metals, Other inorganics 
Metals, Other inorganics 
Metals, Other inorganics 
Metals, Other inorganics 
Metals, Other inorganics 
Metals, Other inorganics 
Metals, Other inorganics 
Metals, Other inorganics 
Metals, Other inorganics 
Metals, Other inorganics 
8260B 
8260B 
Metals, Other inorganics 
Metals, Other inorganics 
Metals, Other inorganics 
Metals, Other inorganics 
Metals, Other inorganics 
Metals, Other inorganics 
Dissolved Metals 
Metals, Other inorganics 
Metals, Other inorganics 
Metals, Other inorganics 
Metals, Other inorganics 
Potassium; Field duplicate of SHL2 I l 00608 
Nitrate only 
Nitrate & Sulfate 
Metals 
Potassium 
Potassium 
Metals, Other inorganics; Equipment Blank 
Metals, Other inorganics; Equipment Blank 



ame, 
I 

November 14, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 

Metals by USEPA Methods 6020A/6010B 

Volatile Organic Compounds by USEPA Method 82608 

Other Inorganics by USEPA 21308/23208/300.0/353.2 

Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

DAT A QUALITY OBJECTIVES AND VALIDATION FINDINGS 

Table 3. Metals b_y USEPA Methods 6010B and 6020A -
Review 

Acceptance Criteria Samples affected 
Items 

I) Complete SDG file. All required deliverables were present 
a. Sample data package including case in the data package. 

Data naiTati ve, QC data and raw data. 

Completeness b. Shipping and receiving documents. 
c. All lab records of sample receipt, 

preparation and analysis . 

I) Sample custody documentation. Cooler temperatures upon arriva l at 

2) Temperature 4±2°C for soi ls. Alpha were within acceptance criteria. 

3) Aqueous sample preserved to pH<2. Samples were preserved with HNO3 to 

4) Sample delivery documentation. pH<2 , except sample SHL-19-100308 
that was received above the 

coc appropriate pH. The laboratory added 
the additional HNO3. 
The Chain of Custody is intact. 
The laboratory sample receipt and log 
in checklist indicates that sample 
integrity was maintained during 
transport. 

1) Aqueous samp le 180 days if preserved to Samples were analyzed within holding 
Holding Time pH<2 time. 

I) Tuning solution analyzed at least four times. ICP-MS Tune met acceptance criteria. 
RSD ~ 5% for each component. 

ICP-MS Tune 2) Mass calibration not within 0.1 AMU, 
qualify detected results "J" and nondetected 
results "UJ" 

I) Correct calibration standards. At least 3 Initial calibration met estab lished 
standards points not forced through zero, are criteria. 

Initial required for linear calibration, r2:{).995 (EPA 

Calibration Method 6010/6020/7470). 

2) r2 ~0.995 , quadratic calibration (at least 6 
points, not forced through zero) , 

I) Following the calibration. ICYs met acceptance criteria. 

2nd Source 2) 90-110% recovery (EPA 6010/6020) 

Initial 3) 75-89% recovery, J qualify detects and UJ 

Calibration qualify nondetects. 

Verification 4) 111-125 % recovery, J qualify detects. 
(ICY) 5) 80- 120% recovery (EPA 7470) 

6) RSD <5 % for the replicate 

AMEC Job No. 575240005 003 0005 3 of 14 

Laboratory SDG: L0814614, L0814662, L0814699, L0814732 

Qualifications Bias 

No qualification 
required, since the 
cooler temperature 
was within 
acceptance limits 
and pH adjusted 
within hours of 
collection. 



November 14, 2008 
Region I Data Review Worksheet 
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Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Acceptance Criteria Samples affected 

Items 
I) CCV using mid and hi gh level standards; All CCV recoveries were within 
analyzed after every IO samples and at the end accep tance limits. 
of batch . 
2) Concentrations 80-120% (EPA Method 

Continuing 
7470) and 90- 11 0% of expected va lue (EPA 
Method 60 I 0/6020). 

Calibration a) CCV > 120% (EPA Method 7470) or I 10% 
Verification (EPA Method 6010/6020) ; J qualify detects, no 
(CCV) qualification is necessary for non detects. 

b) CCV <80% (EPA Method 7470) or 90% 
(EPA Method 60 10/6020) ; J qualify detects; 
UJ quali fy non detects. 
c) CCV outside 65- 135%, reject data 

I) Evaluate down to the MDL. No analytes were detected in the 
2) If sample result is <5x contaminant preparation blanks associated with 

concentration ; flag "U" these samples, except for total arsenic 
3) Sample result ~5x contaminant at 0.00037 mg/Li n MB associated 

concentration ; no qua li ficat ion with SDG L0814662 ; total and 
required. dissolved arsenic at 0.00026 and 

0.0006 1 mg/L, respectively, in MB 
associated with SDG L08 I 4699; total 

Blanks arsenic at 0.000013 mg/Lin MB 

(Method, associated with SDG L08 14732. 

Field, Total arsenic at 0.0021 mg/Land 

Equipment, 0.00069 mg/L was detected in the 

Rinsate, etc.) equipment blanks EQD- 100608 and 
EQG-100608, respectively. The 
samples affected by these detections 
are: DUP02 I 00608, SHL21 100608, 
and SHL23100608, 
SHM0542A I0022008, and SHL-10-
100308. 
Calcium at 0.058 mg/L was detected 
in equipment blank EQG-100608 . 

I) !CB and CCB after every ten samples or Arsenic was detected in the CCBs 
every batch whichever is greater. associated wi th SDGs L08 I 4614, 
2) Evaluate absolute va lues down to the MDL. L0814662 and L08 14732. Samples 

Initial 3) Sample results< 5x blank sample, U qualify that were affected by these detections 
Calibration detects are SHL-8D-I0012008 and SHL-8S-
Blanks and 

4) Sample resu lts >5x blank level, no action 10012008, EQD-100608, and EQG-
Continuing 

required. 100608. 
Calibration 
Blanks 
(ICB/CCB) 

I) If the blank has a negative result with an No negative blank concentrations 
absolute value >MDL, qualify detected results were detected. 

Negative ::;5x the absolute value of the contaminant 
blanks concentration as estimated "J" and qualify 

nondetected results "UJ". 

AMEC Job No. 575240005 003 0005 4 of 14 
Laboratory SDG: LOS 14614, LOS 14662, LOSl4699, LOS 14732 

Qualifications Bias 

AMEC U qualified High 
the detected arsenic 
results from the 
affected samples, 
because the samples 
concentrations were 
less than 5x the EB 
or MB 
concentration . A B 
(contamination 
detected) reason 
code was applied. 
Calcium 
concentrations in 
the associated 
samples were more 
than 5 times the 
equipment blank 
concentration. No 
quali fication is 
required. 

AMEC U qualified High 
the detected arsenic 
resu lts from the 
associated samples, 
because the sample 
concentrations were 
less than 5x the 
CCB 
concentrations. A B 
(contamination 
detected) reason 
code was app lied. 
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Metals by USEPA Methods 6020A/6010B 

Volatile Organic Compounds by USEPA Method 82608 

Other Inorganics by USEPA 21308/23208/300.0/353.2 

Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Items 

ln terelement 
checks 
ICS-A/ICS

AB 
In strument 
performance 
check 

Internal 
Standards 
(IS) 

Laboratory 
Contro l 
Sample/ 
Laboratory 
Co ntro l 
Sample 
Duplicate 
(LCS/LCS D) 
Recoverv 

Laboratory 
Duplicate 
RPO 

Field 
Duplicate 
RPO 

Acceptance Criteria Samples affected 

I) No qualificat ion required if recovery I ICS -A/ICS -AB recoveries were within 
between 80- 120%. acceptance limits. 
a)%R< 80% fl ag detected results "J" and 
nondetected results "UJ" 
b) %R >120% flag detected results "J" 
c) %R< I 0% fl ag detected results "J" and 
nondetected results "R" 

I) Intensity of IS must be 30- 120% of intensity I All internal standard %Rs were wi thin 
of IS in the initial calibration standard. acceptance limits. 
a)%R<30% flag detected results "J" and 
nondetected results "UJ" 
b) %R > 120% fl ag detected results "J" and 
nondetected results "UJ" 

I) LCS acceptance limits 80-120%, method I The LCS/LCSD recoveries were 
requirements (EPA Method 6010/6020/7470) within acceptable limits. 
a) %R<80% flag detected results "J" and 
nondetected results "UJ" 
b) %R> 120% fl ag detected results "J" 
c) %R< I 0% flag detected results "J" and 
nondetected results "R" 
Qualify all associated samples. 

I) RPD 5 20% 
a) If exceeds RPO limit ; J qualify detects, UJ 
quali fy non detects . 
b) If one result> MRL and other ND;]
detections, UJ qualify non detects 

2) ± MRL fo r results~ 5x the MRL 

I) RPD >20% waters (>30% soi ls) 
2) For detected results more than 5 times thei r 
PQLs flag "J" 
3) Di fferences in concentrations > the MRL for 
analytes with concentrations less than 5 times 
their PQLs. flag "J" 

Sample SHL-1 9-100308 F was 
analyzed in duplicate by the 
laboratory. The RPDs were within 
acceptance limits . 

Sample DUPO! was collected as a 
field duplicate for sample SHM-05-
41 B 1001 2008. The RPDs were within 
acceptance limits . 
No field duplicate was associated with 
SDGs L0814662 orL0814699. 
Sample DUP02100608 was collected 
as a field duplicate for samp le 
SHL2 1100608 . The RPDs were wi thin 
accep tance limits, except for calci um 
at 9 1%. 

AMEC Job No. 575240005 003 0005 5 of 14 
Laboratory SDG: L0814614, L0814662, L0814699, L0814732 

Qualifications 

AMEC J qualified 
the detected calci um 
results from 
samples 
DUP02100608 and 
SHL21100608, with 
an E (poor 
agreement) reason 
code. 

Bias 

High 
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Volatile Organic Compounds by USEPA Method 8260B 

Other Inorganics by USEPA 2130B/2320B/300.0/353.2 

Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Acceptance Criteria Samples affected 

Items 
l ) MS/MSD acceptance limits are 75- 125 % Samples SHM0541A10022008, SHL-
(EPA Method 6000/7000). 11-1 9-100308 F, and 
2) Qualify results in the batch or of similar SHP0 138A l 00608 were used as the 
type. source sample fo r MS/MSDs. The 

MS/MSD 3) If backgrou nd concent ration is >4x spike recoveries and RPDs were within 
Recovery concentrat ion qualification is not required acceptance limits, except for arsenic 

a) Recoveries < l 0% J qualify detects , R qualify ( 132%) and iron (200%) in the MS 

non detects associated with sample 

b) Recoveries <75% flag detected results "J" SHP0138A I00608 . The background 

and nondetected results "UJ" concentrations for these analytes were 

c) Recoveries >125% fl ag detected results "J" more than 4 times the spike 
concentration. 

1) Acceptance limits are 75- 150% (EPA Samples SHL-8D-10012008, 
Method 6000/7000). SHM0541Al0022008, SHL-11-
2) Qualify results in the batch or of similar 100308, and SHP0138Al00608 were 
type. used as the source for the PDS. The 

Post 3) If background concentration is >4x spike recoveries were within accep tance 

Digestion concentration qualificati on is not required limits. 

Spike (PDS) a) Recoveries <10% J qualify detects, R qualify 
non detects 
b) Recoveries <75% fl ag detected resu lts "J" 
and nondetected results "UJ" 
c) Recoveries > 125% flag detected results "J" 

1) Once per digestion batch (EPA 6000 series) The laboratory performed seri al 
2) :S l0% fo r analytes with concentration >50- dilution analyses on samples SHL-8D-
times IDL l 0012008 , SHM054 l A l 0022008, 

Serial 3) %0>10% flag detected results "J" SHL-11-100308 , and 
Dilution SHP0 138A l00608. The %Os were 

within acceptance limits. 

1) Instrument level concentrations should be Arsenic from samples SHL-8D-
less than the linear dynamic range (LOR). 1001 2008, SHL-8S-10012008, SHL-
a) Quali fy detected results with concentrations l 0-100308 , DUP02 l 00608, EQG-
greater than the LOR "J" l 00608 , and SHL23 l 00608, 
2) The reported MRL should not be below the manganese from sample SHM-05-
lowest !CAL standard concentration. 42A, potassium from samples SHM-
a) Positive results reported above the MDL but 05 -41 A, SHL-8S-l 0012008, SHM-05-

Compound below the RL should be considered es timated 42A, SHL-4-1 00308 , 

Quantitation and be fl agged "J" SHP0 l 36X l 00608 , and 
SHP0137Xl00608, sodium from 
samples SHM-05-42A, SHL-8S-
10012008, SHL-1 5-100308, SHL-4-
100308, DUP02 I 00608 , and 
SHL23 100608, calcium from sample 
EQG-100608 were reported below the 
method reporting limit. 

AMEC Job No . 575240005 003 0005 6 of 14 
Laboratory SDG: L08146 14, L0814662, L0814699, L0814732 

Qualifications Bias 

No qualification 
requ ired. 

These analytes were Estimation 
J qualified on the 
data tab les, with a 
TR (trace level) 
reason code. 
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Metals by USEPA Methods 6020A/6010B 

Volatile Organic Compounds by USEPA Method 8260B 

Other Inorganics by USEPA 2130B/2320B/300.0/353.2 

Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Acceptance Criteria Samples affected 

Items 
1) Appropriate method. No anomalies. 

Overall 
2) Evaluate any analytical problems with 

Evaluation of 
laboratory results . 

Data 3) Evaluate sampling en-ors - field 
contamination, sample hold times. 

Table 4. Volatile 0 . . ·c ds bv USEPA Method 8260B 
Review 
Items 

Acceptance Criteria Samples affected 

I) Complete SDG file. All required deliverables were present in 
a. Sample data package including case the data package. 

Data narrative, QC data, and raw data. 

Completeness b. Shipping and receiving documents. 
c. All lab records of sample receipt, 

preparation and analysis. 

1) Sample custody documentation. Coolers temperatures upon arrival at 

2) Temperature 4±2°C Alpha were within acceptance criteria. 

coc 3) Sample preserved with HCI. The laboratory sample receipt and log in 

4) Sample delivery documentation. checklist indicates that sample integrity 
was maintained during transport. 

1) Aqueous unpreserved sample 7 days and Samples were analyzed within holding 
aqueous preserved 14 days. time. 
2) If analysis HT exceeded flag all detected 

Holding Time results "J" and nondetected results "UJ " 
3) If HT grossly exceeded(~ 3x HT) flag all 
detected results "J" and nondetected results "R" 

I) Every 12 hours. BFB tune met acceptance criteria. 

GC/MS tunes 
2) Samples analyzed beyond tune time flag all 
detected results "J" and nondetected results 

with BFB "UJ" 

I) Minimum of 5 standards . Initial calibration met establi shed criteria. 
2) Compounds with RSDs $ 15% or "r" ~ 0.99, Calibration was performed on 
except CCCs which must be $ 30%RSD or "r" I 0/0712008. 

Initial ~ 0.99, va lues flag detected results "J" and 
Calibration nondetected results "UJ" 

2) Compounds with very low RRFs (<0.01) 
flag detected results "J" and nondetected results 
"R 
I) No qualification if recovery between 80- CCV recovery was within acceptance 

Continuing 120% for CCCs and 70%-130% for other limits. 
Calibration analytes. 
Verification a) %R >120 or 130% flag detected results "J" 
(CCV) b) %R <80 or 70% flag detected results "J" and 

nondetected results "UJ" 

AMEC Job No. 575240005 003 0005 7 of 14 
Laboratory SDG: L0814614, L0814662, L0814699, L0814732 

Qualifications Bias 

Qualifications Bias 
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Review 
Acceptance Criteria Samples affected 

Items 
I) Every 20 samp les prior to running samples VOCs were not detected in the method 
and after calibration standards ; blank WG339343-3. 

Blanks 
2) Matrix and preservative specific; 
3) Target analytes must be < RL except for 

(Method, common laboratory contaminants (e.g. acetone, 
Trip, Field , methylene chl oride, MEK which must be <5x 
Rinsate, etc.) the RL) 

2) Apply TB , FB , RB resu lts to samples with 
same collection date. 

I) 70- 130% recovery for samples . All su1rngate recoveries met estab lished 
Sull"ogates 2) 80- 120% for method blanks , matrix spikes criteria. 

and LCS. 

Laboratory I) 70-1 30% recovery ; ::o25 %RPD LCS/LCSD recoveries and RPO were 

Contro l a) %R<70% flag detected resu lts "J" and within accep tance criteria, except for 

Sample/ nondetected results "UJ" acetone which recovered at 147% and 

Laboratory b) %R> 130% flag detected resu lts "J" 133%, respective ly. 

Contro l c) %R< l 0% flag detected resu lts "J" and 

Sample nondetected results "R" 

Duplicate 2) Qualify all associated samples . 

(LCS/LCSD) 
Recoveries 

I) No qualification required if recovery No MS/MSD was associated with this 
between 70-130%. SDG. 
2) If background concentration is greater than 

MS/MSD 4x the spike concentration qualification is not 
required 
3) RPD>30% flag detected resu lts "J" 

I) 50%-200% of area counts in associated Internal standards were within acceptance 
Internal CCAL standard. criteria. 
Standards 2) ±30 seconds of RT in assoc iated CCAL 
(IS) standard. 

I) Qualify detected resu lts with concentrations 1,4-Dichlorobenzene, vi nyl chloride, and 
greater than the highest !CAL standard 1,2-dich lorobenzene from sample EW0 I-
concentration "J" I 00208 and I ,4-dich lorobenzene from 

Compound 2) Positive resu lts repmted above the MDL but sample EW02- I 00208 were detected and 

Quantitation below the RL shou ld be considered estimated reported between the MDL and the RL. 
and be fl agged "J" 

I) Appropriate method. No anomalies . 

Overall 
2) Evaluate any analytical problems with 

Evaluation of 
laboratory results. 

Data 
3) Evaluate sampling errors - fie ld 
contamination, sample hold times. 

AMEC Job No. 575240005 003 0005 S of 14 

Laboratory SDG: LOS 14614, LOS 14662, LOS 14699, LOS 14732· 

Qualifications Bias 

Acetone was High 
reported as not 
detected in 
associated samples, 
therefore no 
quali fication is 
required . 

AMEC J quali fied Est imation 
these analytes from 
the samp les EW0I-
I 00208 and EW02-
I 00208 on the data 
tables , with a TR 
(trace level) reason 
code. 
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USEPA Region I Tier II Guidance 

Table 5. Turbidity by Standard Method 2130B and Total Alkalinity by Standard Method 2320B 
Review 

Acceptance Criteria 
Items Samples affected Qualifications 

I) Complete SDG file. 

a. Sample data package including case 
All required deliverables were present 

Data nan·ative, QC data and raw data. 
Completeness b. Shipping and receiving documents . 

in the data package. 

c. All lab records of sample receipt , 
preparation and ana lysis . 

Cooler temperatures upon arrival at 

I) Sample custody documentation . Alpha were within acceptance 

2) Temperature ::;6°C 
criteria. 

coc The laboratory Sample Receipt and 
3) Sample delivery documentation. 

Log-i n Checkli st indicates that 
sample integrity was maintai ned 
during transport. 

I) 14 days , preservat ion not required 

Holding 
(Alkalin ity) (EPA Method 2320B) 

Samples were analyzed as per EPA 
2) 48 hours, preservation not required Times (HT) 
(Turbidity)(EPA Method 2130B) 

Method requirements. 

I) r ~ 0.99 for alkalinity linear calibration 
Analytes with low r <0.99 flag detected 

Initial results "J" and nondetected results " UJ" Initia l calibration criteria were met. 
Calibration 2) Use professional j udgment if not enough 

points were used for curves. Detennine if 
system imprecision or bias 

I) No qualification if recovery between 
90-110% (alkalinity). 

ICY/CCV a) %R > 11 0% (a lka linity) flag detected results 
ICVs were within acceptance limits. "J" 

b) %R <90% (alkalinity) flag detected resu lts 
"J" and nondetected results "UJ" 

AMEC Job No. 575240005 003 0005 9 of 14 

Laboratory SDG: L0814614, L0814662, L0814699, L0814732 

Bias 
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Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Acceptance Criteria 

Items 
Samples affected 

Alkalinity was not detected in the 
associated method blanks. 

Turbidity was detected in the method 
blanks WG338547-2 and 

I) If sample result is <5x contaminant WG338717-2 at 0.12 NTU , 
Blanks concentration and between MDL and MRL, WG338902-2 at 0.12 NTU, 

(Method, raise result to MRL and flag "U" WG338919-2 at 0.08 NTU, and the 
Field, 2) If sample result is <5x contaminan t equipment blanks (EQG-100608 and 

Equipment, concentration and<". MRL flag "U" EQD-100608) at 0.15 NTU and 0. I 4 
Rinsate, etc.) 3) Sample result <".5x contaminant NTU, respectively. 

concentration ; no qualification required. The concentrations in the associated 
samples were more than 5 times the 
MB and EB concentration s, except 
for what was qualified by AMEC. 

I) Evaluate abso lute values down to the 

ICBs/CCBs MDL. Evaluate ICBs/CCBs that bracket ICB/CCBs were analyzed every I 0 
samples. samples with no detections. 

I) No qualification if recovery between 80-
120% 
a) %R<80% flag detected results "J" and 

LCSs recoveries were within 
LCS nondetected results "UJ" 

b) %R > 120% flag detected results "J" acceptance criteria. 

c) %R < I 0% flag detected results "J" and 
nondetected results "R" 

Samples SHL-22-10012008, 
SHM0541 A I 0022008, N5P 1-100308, 

I) 20% $ RPO, RPO >20% flag detected 
and SHP0l 38A I 00608 were analyzed 

results "J" and nondetected results "UJ" 
in duplicate for turbidity and samp les 

Lab Duplicate 2) ± MRL for results$ 5x the MRL. 
S HL-8S-10012008, 

Difference >MRL, flag detected results "J" 
SHM0541 A I 0022008 SHL-4-
100308, and SHP0138AI00608 were 

and nondetected results "UJ" 
analyzed in duplicate for total 
alkalinity. The RPDs were within the 
specified limit. 

AMEC Job No. 575240005 003 0005 10 of 14 
Laboratory SDG: LOS 146 14, LOS 14662, LOSl4699, LOS 14732 

Qualifications Bias 

AMEC U qualified 
the detected 
turbidity result from 
samples SHL-13-
10012008, SHL-5-
1001 2008, SHL-
80- 1001 2008, 
SHL-8S-l 0012008 , 
SHP0136X100608 , 
SHP0137X100608 , 
SHL-10-100308, High 
SHL-4-100308, 
EQG-100608, and 
EQD-100608 
because the sample 
co ncentrations were 
less than 5x the MB 
concentration. A B 
(contamination 
detected) reason 
code was applied. 
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Other Inorganics by USEPA 21308/23208/300.0/353.2 

Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 
Sample DUPO! was collected as a 

AMEC J qualified field duplicate for sample SHM-05-
41BI0012008 . The RPDs were the detected 

I) RPO :5 20% for aqueous samples (:5 30% within acceptance limits. turbidity and 
soi l samples) for analytes with concentrations No field duplicate was associated alkalinity results 

Field 
more than 5 times their PQLs, and with SDGs L0814662 or LOS 14699. from samp le 

Duplicates 
concentrations wi thin one MRL for analytes Sample DUP02 I 00608 was collected SHL2 1100608 and High 
with concentrations less than 5 times their as the field duplicate for sample it ' s duplicate with 
PQLs SHL2 l l 00608. The RPDs for an E (poor 

turbidity (50%) and alkalinity (138%) agreement between 

were high. duplicates) reason 
code. 

I) No qualification required if recovery 
between 75-125%. 
2) If background concentration is greater than 

AMEC J qualified 4x the spike concentration qualification is not 
required Sample SHP0138Al00608 was used 

the detected 

%R< 75 % flag detected resu lts "J" and as the source sample for MS for alkalinity result 

MS/MSD nondetected results "UJ" alkalinity. The recovery was low at 
from the associated 

Low 
%R < 125% flag detected resu lts "J" 64%. sample with Q 

%R<l 0% flag detected results "J" and (MS/MSD 

nondetected results "R" recovery) reason 

Qualify only results in the spiked sample. 
code. 

(Qualify results for samples collected at same 
location but differing depths as well) 

I) Instmment level concentrations should be Total alkalinity was detected in all AMEC J qualified 
less than the linear range. Qualify detected associated samples at concentrations the turbidity resu lts 
results with concentrations greater than the above or below the method reporting from these samples 
LOR "J" limit of 2.0 mg/L. on the data tables, 

Compound 
2) The reported MRL should not be below the with a TR (trace Estimation 

Quantitation 
lowest !CAL standard concentration . Turbidity from samples EQD- level) reason code. 

3) Positive results reponed above the MDL I 00608, EQG-100608, and SHL-8D-
but below the RL should be considered I 0012008 was detected and reported 
estimated and be flagged "J" between the MDL and the RL. 

I) Appropriate method. 
Overall 2) Evaluate any analytical problems with 

Evaluation of laboratory results. No anomalies. 
Data 3) Evaluate sampling en·ors - field 

contamination , samole hold times. 

Table 6. Nitrate bv USEPA 353.2 . . d Chlorid d Sulf: bv USEPA 300.00 
Review 

Acceptance Criteria Samples affected Qualifications Bias 
Items 

I ) Complete SDG file. 
a. Sample data package including case 

All required deliverables were present 
Data narrative, QC data and raw data. 

Completeness b. Shipping and receiving documents. 
in the data package. 

c. All lab records of sample receipt, 
preparation and analysis. 

AMEC Job No. 575240005 003 0005 11 of 14 
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Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Acceptance Criteria Samples affected 

Items 
I) Sample custody documentation. Coo ler temperatures upon arriva l at 

2) Temperature 4±2°C Alpha were with in acceptance 

3) Sample delivery documentation. criteria. 
coc The laboratory sample receipt and log 

in checklist indicates that sample 
integri ty was maintained during 
transport. 

I) 28 days , preservation not required (Ch loride, 

Holding 
Su lfate) (EPA Method 300.0) The samples were analyzed and 

Times (HT) 
2) 48 hours , preservat ion not requi red preserved as per EPA Method 
(Nitrate-N)(EPA Method 353 .2) requirements. 

I) r 2: 0.99 for chloride, su lfate and nitrate, 
linear calibration 

In itial Analytes with low r <0.99 /lag detected resul ts Initial calibration cri teria were met. 
Calibration "J" and nondetected resul ts "UJ" 

2) Use professional judgment if not enough 
points were used for curves. Detennine if 
system imprecis ion or bias 

I ) No qualification if recovery Qetween 
90-110% (ch loride, sulfate and nitrate) and 85-
115 % (cyanide). 

ICY/CCV a) %R > I I 0% (chloride, sulfate and nitrate) and 
ICYs were within accep tance limits. 115 % (cyanide) /lag detected results "J" 

b) %R <90% (chloride, sulfate and nitrate) and 
85% (cyanide) /lag detected resu lts "J" and 
nondetected results "UJ" 

No chloride or sulfate was detected in 
the associated method blanks. 

Nitrate was detected in the method 
blank WG33852 J-2 at 0.05 I mg/L, in 
MB WG338690-2 at 0.028 mg/L, and 

I) If sample resu lt is <5x contaminant in MB WG339053-2 at 0.042 mg/L. 
Blanks concentration and between MDL and MRL, The samp les affected by these blank 

(Method, raise result to MRL and /lag "U" detections are SHL-5-10012008, 
Field, 2) If sample resu lt is <5x contaminant SHL-8S-10012008, SHM-05-

Equipment, concentration and 2: MRL /lag "U" 41B10012008, SHM-93-
Rinsate, etc.) 3) Sample result 2'.5x contaminant 22B 10012008 , SHM-96-

concentration; no qualification required. 5C!0012008. N5P2-100308, N5Pl-
100308, SHL- 15-1 00308, SHL-4-
100308, SHM-93-IOC 100308 , SHP-
93- I OD I 00308, EQD- I 00608 , EQG-
100608, SHL21100608, 
SHPOl29Xl00608 , and 
SHP0138Al00608. 

I) Evaluate absolute values down to the MDL. 
ICB/CCBs were analyzed every 10 

ICB s/CCBs Evaluate ICB s/CCBs that bracket samples. 
samples with no detections. 

AMEC Job No. 575240005 003 0005 12 of 14 
Laboratory SDG: L0814614, L0814662, L0814699 , L0814732 

Qualifications Bias 

AMEC U qualified 
the detected nitrate 
resu lts from the 
affected samples 
because the sample 
concentrations were 

High 
less than 5x the MB 
concentration . AB 
(contamination 
detected) reason 
code was applied. 



ame, 
November 14, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 

Metals by USEPA Methods 6020A/6010B 

Volatile Organic Compounds by USEPA Method 8260B 

Other Inorganics by USEPA 2130B/2320B/300.0/353.2 

Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Items 

Acceptance Criteria Samples affected 

I ) No qualification if recovery between 80-
120% 
a) %R<80% flag detected results "J" and 

LCS recoveries were wi thin LCS nondetected results "UJ" 
b) %R > 120% flag detected results "J" 

acceptance criteria 

c) %R < I 0% flag detected results "J" and 
nondetected results "R" 

Sample SHL-8D-10012008, 
SHM054 1Al0022008 , and 
SHP0138AI00608 were analyzed in 

I ) 20% $RPD, RPD >20% flag detected results duplicate for chloride and su lfate, 

Lab 
"J" and nondetected results "UJ" sample SHM-96-5B-101707 was 

Duplicate 
2) ± MRL for results$ 5x the MRL. Difference analyzed in duplicate for sulfate and 
>MRL, flag detected results "J" and samples SHL-22-10012008, 
nondetected results "UJ" SHM0541AI0022008, SHL-15-

100308, SHPOI38AI00608 were 
analyzed in duplicate for nitrate. The 
RPDs were within acceptance criteria. 

Sample DUPO! was collected as a 
field duplicate for samp le SHM-05-
4 1 B 10012008. The chloride and 
sul fate RPDs were within acceptance 

I) RPD '.S 20% for aqueous samp les('.::'. 30% soil limits. The nitrate RPD was high at 

samples) for analytes with concentrations more 125%. 

Field than 5 times their PQLs, and concentrations No field duplicate was associated 

Duplicates within one MRL for analytes with with SDGs L0814662 or LOS 14699. 

concentrat ions less than 5 times their PQLs Sample DUP02100608 was collected 
as the field duplicate for sample 
SHL21100608. The chloride and 
su lfate RPDs were within acceptance 
limits. The nitrate RPD was high at 
120%. 

I) No qualification required if recovery 
between 75-125 %. 
2) If background concentration is greater than 
4x the spike concentration qualification is not 

Sample SHP0138AI00608 was used required 
%R< 75 % flag detected results "J" and as the source sample for the MS for 

MS/MSD nondetected results "UJ" su lfate, chloride and nitrate. The 

%R < 125% flag detected results "J" recoveries were within acceptance 

%R<l0% flag detected results "J" and criteria. 

nondetected results "R" 
Qualify only results in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as well) 

AMEC Job No. 575240005 003 0005 13 of 14 
Laboratory SDG: L0814614, L0814662, L0814699, L0814732 

Qualifications Bias 

No qualification is 
required because 
the nitrate 
concentrations in None 
the samples were 
less than 5 times 
their PQL. 



November 14, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 

ame 
Metals by USEPA Methods 6020A/6010B 

Volatile Organic Compounds by USEPA Method 8260B 

Other Inorganics by USEPA 2130B/2320B/300.0/353.2 

Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 
Nitrate from samples DUPO I , EQD-
100608, EQG-100608 , N5Pl-100308, 
N5P2-100308 , SHL-11 -1 00308, 
SHL-15-1 00308, SHL21100608 , 
SHL-5-10012008, SHL-8S-
10012008, SHM0539A I 0022008, 
SHM0540X I 0022008, 

1) Instrument level concentrations should be SHM054 1A I0022008, SHM-05- AMEC J qualified less than the linear range. Quali fy detected 4 IB1001 2008 , SHM0541CI0022008, the detected nitrate, results with concentration s greater th an the SHM0542A I 0022008 , chloride and sul fate LOR "J" SHM0542B I 0022008, SHM-93- results from 
Est imation 

Compound 2) The reported RL should not be below the I0CI00308, SHM-93-22B 1001 2008, affected samples on Quantitation 
lowest !CAL standard concentration. SHM-96-5C 1001 2008, the data tab les, with 
3) Positive results reported above the MDL but SHM993 l CI 0022008, a TR (trace level) 
below the RL should be considered estimated SHP0129X I00608, reason code. 
and be flagged "J" SHP0I38A100608 , and SHP-93-

I OD 100308, chloride from sampl e 
EQG-100608, and sulfate from 
samples EQD-100608, SHL-11-
100308, and SHM0541 C l0022008 , 
were detected and reported between 
the MDL and the RL. 

1) Appropriate method. 

Overall 
2) Evaluate any analytical problems with 
laboratory results. 

No anomalies. Evaluation of 
3) Evaluate sampling e1rnrs - field 

Data 
contamination, sample hold times. 

If you have any questions or comments regarding this report, please contact the undersigned at (503) 639-3400. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

l 
ti 1j 

/iJ, ~.i!.-.,~ t ,N,..,.,,,~ --

f .. 
t f.J t 
r:i1..~, 

Melanie Roshu 
Environmental Chemist 

AMEC Job No. 575240005 003 0005 14 of 14 
Laboratory SDG: L0814614, L0814662 , L0814699, L0814732 

REVIEWED BY: 

/;· . -f j • 

( ,'.£,.,,.--,,,_,:;,,< c:::-~~•c..J....---fc_ 

Denise Ladebauche 
Environmental Chemist 



TABLE 7 
Data Validation Qualifiers 

Fort Devens, Shepley's Hill Landfill 
DVR SDGs_L0814614_L0814662_L0814699_L0814732 

EPA 
Sample ID Sample Date Analytical Lab Sample ID Analyte Result 

Method 
DUP01 10/1/2008 E353.2 L0814614-03 NITRATE (AS N) 0.52 

DU P02100608 10/6/2008 SW6010 L0814732-01 CALCIUM METAL 2.6 

DUP02100608 10/6/2008 A2320 L081 4732-01 ALKALINITY, TOTAL (AS CAC03) 3.5 

DUP02100608 10/6/2008 SW6020 L0814732-01 ARSENIC 0.0002 

DUP02100608 10/6/2008 SW6010 L0814732-01 SODIUM 1.4 

DUP02100608 10/6/2008 2130B L0814732-01 TURBIDITY 1.5 

EQD-100608 10/6/2008 SW6020 L0814732-08 ARSENIC 0.0021 

EQD-100608 10/6/2008 2130B L0814732-08 TURBIDITY 0.14 

EQD-100608 10/6/2008 E300 L0814732-08 SULFATEDDSULFATE 0.32 

EQD-100608 10/6/2008 E353.2 L0814732-08 NITRATE (AS N) 0.05 

EQG-100608 10/6/2008 E300 L0814 732-09 CHLORIDE 0.068 

EQG-100608 10/6/2008 E353.2 L0814732-09 NITRATE (AS N) 0.054 

EQG-100608 10/6/2008 SW6010 L0814732-09 CALCIUM METAL 0.058 

EQG-100608 10/6/2008 SW6020 L081 4732-09 ARSENIC 0.00069 

EQG-100608 10/6/2008 2130B L0814732-09 TURBIDITY 0.15 

EW01-100208 10/2/2008 SW8260 L0814662-13 1,4-DICHLOROBENZENE 1.4 

EW01-100208 10/2/2008 SW8260 L0814662-13 VINYL CHLORIDE 0.4 

EWO 1-1 00208 10/2/2008 SW8260 L0814662-13 1,2-DICHLOROBENZENE 0.2 

EW02-1 00208 10/2/2008 SW8260 L0814662-14 1,4-DICHLOROBENZENE 0.57 

N5P2-100308 03-0ct-08 E353.2 L0814699-10 NITRATE (AS N) 0.12 

N5P1-100308 03-0ct-08 E353.2 L0814699-11 NITRATE (AS N) 0.055 

SHL-10-1 00308 10/3/2008 2130B L0814699-04 TURBIDITY 0.53 

SHL-10-100308 10/3/2008 SW6020 L0814699-04 ARSENIC 0.00091 

SHL-11 -100308 10/3/2008 E353.2 L0814699-01 NITRATE (AS N) 0.2 

SHL-11-100308 10/3/2008 E300 L0814699-01 SULFATED SULFATE 0.54 

SHL-13-10012008 10/1/2008 2130B L0814614-04 TURBIDITY 0.23 

SHL-15-100308 10/3/2008 SW6010 L0814699-05 SODIUM 1.6 

SHL-15-100308 10/3/2008 E353.2 L0814699-05 NITRATE (AS N) 0.019 

SHL21100608 10/6/2008 SW6010 L0814732-05 CALCIUM METAL 6.9 

SHL21100608 10/6/2008 E353.2 L0814732-05 NITRATE (AS N) 0.093 

SHL21100608 10/6/2008 SW6020 L0814732-05 ARSENIC 0.0014 
SHL21100608 10/6/2008 2130B L0814732-05 TURBIDITY 2.5 
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Validation 
Units 

Qualifiers 

mg/I J 

mg/I J 

mg/L J 

mg/I UJ 

mg/I J 

NTU J 

mg/I u 
NTU UJ 

mg/I J 

mg/I UJ 

mg/I J 

mg/I UJ 

mg/I J 

mg/I UJ 

NTU UJ 

ug/1 J 

ug/1 J 

ug/1 J 

ug/1 J 

mg/I UJ 

mg/I UJ 

NTU u 
mg/I UJ 

mg/I J 

mg/I J 

NTU u 
mg/I J 

mg/I UJ 

mg/I J 

mg/I UJ 

mg/I u 
NTU J 

Reason 
Code 

TR 

E 

E 

TR, B 

TR 

E 

B 

TR, B 

TR 

TR, B 

TR 

TR, B 

TR 

TR, B 

TR, B 

TR 

TR 

TR 

TR 

TR 

TR 

B 

TR, B 

TR 

TR 

B 

TR 

TR 

E 

TR, B 

B 

E 
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TABLE 7 
Data Validation Qualifiers 

Fort Devens, Shepley's Hill Landfill 
DVR SDGs_L0814614_L0814662_L0814699_L0814732 

EPA 
Sample ID Sample Date Analytical Lab Sample ID Analyte Result 

Method 
SHL21100608 10/6/2008 A2320 L0814732-05 ALKALINITY, TOTAL (AS CACO3) 19 

SHL23100608 10/6/2008 SW6010 L0814732-06 SODIUM 1.4 

SHL23100608 10/6/2008 SW6020 L0814732-06 ARSENIC 0.00026 

SHL-4-100308 10/3/2008 2130B L0B 14699-09 TURBIDITY 0.57 

SHL-4-100308 10/3/2008 E353.2 L0B 14699-09 NITRATE (AS N) 0.14 

SHL-4-100308 10/3/2008 SW6010 L0814699-09 POTASSIUM 1.9 

SHL-4-100308 10/3/2008 SW6010 L0B 14699-09 SODIUM 1.3 

SHL-5-10012008 10/1/2008 2130B L0B 14614-07 TURBIDITY 0.60 

SHL-5-10012008 10/1/2008 SW6010 L0B 14614-07 POTASSIUM 1.6 

SHL-5-10012008 10/1/2008 SW6010 L0B 14614-07 SODIUM 1.3 

SHL-5-10012008 10/1/2008 E353.2 L0B 14614-07 NITRATE (AS N) 0.067 

SHL-BD-10012008 10/1/2008 E353.2 L0814614-01 NITRATE (AS N) 0.15 

SHL-BD-10012008 10/1/2008 2130B L0814614-01 TURBIDITY 0.09 

SHL-BD-10012008 10/1/2008 SW6020 L0814614-01 ARSENIC 0.00024 

SHL-BS-10012008 10/1/2008 E353.2 L0B 14614-05 NITRATE (AS N) 0.098 

SHL-BS-10012008 10/1/2008 2130B L0B 14614-05 TURBIDITY 0.23 

SHL-BS-10012008 10/1/2008 SW6020 L0B 14614-05 ARSENIC 0.00073 

SHM0539A 1 0022008 10/2/2008 E353.2 L0B 14662-06 NITRATE (AS N) 0.13 

SHM0540X10022008 10/2/2008 E353.2 L0B 14662-05 NITRATE (AS N) 0.048 

SHM0541A10022008 10/2/2008 SW6010 L0B 14662-11 POTASSIUM 2.4 

SHM0541A10022008 10/2/2008 E353.2 L0B 14662-11 NITRATE (AS N) 0.065 

SHM-05-41B10012008 10/1/2008 E353.2 L0B 14614-02 NITRATE (AS N) 0.12 

SHM0541C10022008 10/2/2008 E353.2 L0B 14662-12 NITRATE (AS N) 0.056 

SHM0541C10022008 10/2/2008 E300 L0B 14662-12 SULFATEDDSULFATE 0.39 

SHM0542A 10022008 10/2/2008 SW6010 L0B 14662-09 POTASSIUM 1.8 

SHM0542A 10022008 10/2/2008 SW6010 LOB 14662-09 SODIUM 1.3 

SHM0542A 10022008 10/2/2008 SW6010 L0814662-09 MANGANESE 0.0076 

SHM0542A 10022008 10/2/2008 E353.2 L0814662-09 NITRATE (AS N) 0.099 

SHM0542A 10022008 10/2/2008 SW6020 L0B 14662-09 ARSENIC 0.0013 

SHM0542B 10022008 10/2/2008 E353.2 L0B 14662-10 NITRATE (AS N) 0.11 

SHM-93-10C100308 10/3/2008 E353.2 L0B 14699-03 NITRATE (AS N) 0.056 

SHM-93-22B 10012008 10/1/2008 E353.2 L0B 14614-09 NITRATE (AS N) 0.15 
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Validation 
Units 

Qualifiers 

mg/L J 

mg/I J 

mg/I UJ 

NTU u 
mg/I u 
mg/I J 
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NTU u 
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mg/I J 

mg/I J 
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mg/I UJ 
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mg/I J 

mg/I J 

mg/I J 

mg/I J 

mg/I J 

mg/I u 
mg/I J 

mg/I UJ 

mg/I UJ 

Reason 
Code 

E 

TR 

TR, B 

B 

B 

TR 

TR 

B 

TR 

TR 

TR, B 

B 

B 

TR, B 

TR, B 

B 

TR, B 

TR 

TR 

TR 

TR 

TR, B 

TR 

TR 

TR 

TR 

TR 

TR 

B 

TR 

TR 

TR, B 
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Sample ID 

SHM-96-5C10012008 

SHM9931C10022008 

SHP0129X100608 

SHP0136X100608 

SHP0136X100608 

SHP0137X100608 

SHP0137X100608 

SHP0138A 100608 

SHP0138A 100608 

SHP-93-1 OD100308 

Validation Qualifiers: 
R 

u 

J 

UJ 

Reason Code: 
B 

E 
TR 

Q 

TABLE 7 
Data Validation Qualifiers 

Fort Devens, Shepley's Hill Landfill 
DVR SDGs_L0814614_L0814662_L0814699_L0814732 

EPA 
Validation Reason 

Sample Date Analytical Lab Sample ID Analyte Result Units 
Method 

Qualifiers Code 

10/1/2008 E353.2 L0814614-08 NITRATE (AS N) 0.053 mg/I UJ 

10/2/2008 E353.2 L0814662-02 NITRATE (AS N) 0.04 mg/I J 

10/6/2008 E353.2 L0814732-07 NITRATE (AS N) 0.15 mg/I UJ 

10/6/2008 2130B L0814732-04 TURBIDITY 0.47 NTU u 
10/6/2008 SW6010 L0814 732-04 POTASSIUM 1.8 mg/I J 

10/6/2008 SW6010 L0814732-03 POTASSIUM 1.3 mg/I J 

10/6/2008 2130B L0814732-03 TURBIDITY 0.36 NTU u 
10/6/2008 E353.2 L0814732-02 NITRATE (AS N) 0.14 mg/I UJ 

10/6/2008 A2320 L0814732-02 ALKALINITY, TOTAL (AS CAC03) 140 mg/L J 

10/3/2008 E353.2 L0814699-02 NITRATE (AS N) 0.066 mg/I UJ 

The R qualifier indicates that a result has been rejected due to serious QC problems. It is not possible to definitively determine whether the 
analyte is present or absent in the sample. 

The U qualifier indicates that the analyte must be considered to be nondetected at the concentration listed. U qualifiers added during data quality 

review are typically a result of detections of target analytes in field , trip , or laboratory blanks. 

The J qualifier indicates that the associated result is quantitatively uncertain. J qualifiers added during validation may indicate a concentration 
between the method detection limit (MDL) and the method reporting limit (MRL) or a data limitation related to a QC element that exceeds required 
acceptance limits. 

The UJ qualifier indicates reporting limit is estimated. UJ qualifiers added during validation may indicate either a high or low bias related to a QC 
element that exceeds required acceptance limits . 

Contaminant detected in preparation (method) or calibration blank 

Duplicates (field or laboratory) showed poor agreement 
Trace level detect 

MS/MSD recovery or relative procent difference was not within acceptance limits . 

TR, B 

TR 

TR , B 

B 

TR 

TR 

B 

TR,B 

Q 

TR 
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November 6, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

INTRODUCTION 

ame 
Arsenic by USEPA Method 6020A 

This data validation report covers one water sample collected on October 14, 2008 from the Shepley's Hill 
Landfill at the former Fort Devens, in Ayer, Massachusetts. The sample was dropped off by ECG at Alpha 
Woods Hole Laboratory in Westborough , MA (Alpha) on October 14, 2008 and assigned sample delivery group 
(SDG) number L0815140 upon receipt. Alpha analyzed the sample for total arsenic using USEPA Method 
6020A. The associated field sample identification (ID) and Alpha sample ID is presented in Table 1. 

The level of data validation specified in Table 2 was performed with reference to the Fort Devens Quality 
Assurance Project Plan (QAPP) and EPA Region I Tier II Guidance. AMEC reviewed the laboratory's 
analytical data package to assess for adherence to acceptable laboratory practices and the data validation 
requirements as specified in MADEP Massachusetts Contingency Plan Compendium of Analytical Methods 
and applicable USEPA Methods outlined in Table 3. For Tier II data review, data quality objectives are 
assessed by review of the CLP summary forms, with no review of the associated raw data. 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Arsenic was detected and reported at a concentration of 1 .1 µg/L. 

Table 1. Field Sample List 
Lab Sample Number 

L08 I 5 140-0 I 

Table 2. Sample S . 

Data Validation Matrix Level 

Tier II Aqueous 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L0815 l 40 

Field ID 

EFF- 101 408 

Preservation Temr.erature 
Samp e Receipt 

One sample cooler was 
As required by received on I 0/14/2008 
method at a temperature of 4 °C. 

I of 5 

Comments 

3 ppb detection limit 

Laboratory SDGNumber 

Aiha Woods Hole Laborator6, 8 alku~ Drive, Westboroug , L08 15140 
MA0 l5 I 



ame 
November 6, 2008 Arsenic by USEPA Method 6020A 

Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

DAT A QUALITY OBJECTIVES AND VALIDATION FINDINGS 

Table 3. Arsenic by USEPA 6020A -
Review 

Acceptance Criteria 
Items 

I) Complete SDG file. 
a. Sample data package including case 

Data naiTative, QC data and raw data. 

Completeness b. Shipping and receiving documents. 
c. All lab records of sample receipt, 

preparation and analysis. 

1) Sample custody documentation. 

2) Temperature 4±2°C for soils. 
3) Aqueous sample preserved to pH<2 . 

coc 
4) Sample delivery documentation. 

I) Aqueous sample 180 days if preserved to 

Holding Time 
pH<2 
2) Hg - 28 days to analysis 

1) Tuning solution analyzed at least four times. 
RSD :5 5% for each component. 

ICP-MS Tune 2) Mass calibration not within 0.1 AMU, 
qualify detected results "J" and nondetected 
results "UJ" 

1) Conect calibration standards. At least 3 
standai·ds points not forced through zero, are 

Initial required for linear calibration , r~.995 (EPA 

Calibration Method 6010/6020/7470) . 

2) r2 ~0.995 , quadratic calibration (at least 6 
points, not forced through zero), 

I) Fo llowing the calibration. 

2nd Source 2) 90-1 I 0% recovery (EPA 6010/6020) 

Initial 3) 75-89% recovery, J qualify detects and UJ 

Calibration qualify nondetects. 

Verification 4) 111-125 % recovery, J qualify detects. 
(ICY) 5) 80-120% recovery (EPA 7470) 

6) RSD <5 % for the replicate 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L08 I 5140 

Samples affected 

All required deliverables were present 
in the data package. 

Cooler temperature upon anival at 
Alpha was 4°C. 
Sample was preserved with HNO3 to 
pH<2. 
The Chain of Custody is intact. 
The laboratory Sample Receipt and 
Log-in Checkli st indicates that sample 
integrity was maintained during 
transport. 

The sample was analyzed within 
holding time. 

The tune standard met established 
criteria. 

Initial calibration met established 
criteria. 

ICY met acceptance criteria. 

2 of 5 

Qualifications Bias 



November 6, 2008 Arsenic by USEPA Method 6020A 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Acceptance Criteria 

Items 
I) CCV using mid and high level standards ; 
ana lyzed after every IO samp les and at the end 
of batch. 

2) Concentrations 80- 120% (EPA Method 

Continuing 
7470) and 90-110% of expected va lue (EPA 
Method 60 I 0/6020) . 

Calibration a) CCV > 120% (EPA Method 7470) or 110% 
Verification (EPA Method 60 I 0/6020); J qualify detects , no 
(CCV) qualification is necessary for non detects. 

b) CCV <80% (EPA Method 7470) or 90% 
(EPA Method 6010/6020) ; J qua lify detects ; 
UJ qualify non detects. 

c) CCV outside 65 -135%, reject data 

Calibration 1) Resu lts >Upper calibration range J quali fy 
Range/ detects. 
Results 2) Resul ts <Method report ing li mit, >method 

detection limit; J quali fy detects (estimated). 

Blanks 1) Evaluate down to the MDL. 
(Method, 2) If samp le resul t is <5x contaminant 
Field, concentration; flag "U" 

Equipment, 3) Sample resu lt ~5x contaminant 
Rinsate, etc.) concentration; no qualification 

required. 

1) !CB and CCB after every ten samples or 
Initial every batch wh ichever is greater. 
Cal ibration 2) Evaluate abso lute values down to the MDL. 
Blanks and 3) Sample resu lts < 5x blank sample, U qua li fy 
Cont inuing detects 
Calibrat ion 4) Sample results >5x blank level, no action 
Blanks required. 
(ICB/CCB) 

1) If the blank has a negative resu lt with an 
absolu te value >MDL, qualify detected results 

Negative ::,5x the abso·lute value of the contaminant 
blanks concentration as estimated "J" and qualify 

nondetected results " UJ" . 

lnterelement 1) No qualification required if recovery 

checks between 80- 120%. 

ICS-NICS-
a)%R< 80% flag detected results "J" and 

AB 
nondetected results " UJ" 

Instrument 
b) %R >120% flag detected resu lts "J" 

performance 
c) %R<l 0% flag detected results "J" and 

check 
nondetected resu lts "R" 

AMEC Job No. 575240005 003 0003 

Laboratory SDG: L0815 l 40 

Samples affected 

All CCV recoveries were within 
acceptance limits. 

Arsen ic was detected and reported in 
samp le EFF- IO 1408 at 0.00 11 mg/L, 
above the reporti ng limit of 0.0005 
mg/L. 

Arsenic at 0.00012 mg/L was detected 
in the associated method blank. 
Sample concentration was more than 5 
times the MB concentration. 

Arsenic was detected in the !CB 
(0.00018 mg/L) and CCBs (0.00014 
mg/Land 0.00011 mg/L) at 
concentrations greater than the 
method-detection limit. The sample 
concentration was more than 5 times 
the concentration detected in !CB and 
CCBs. 

No negative blank concentrations 
were detected. 

ICS -NICS-AB recoveries were with in 
acceptance limits. 

3 of s 

Qualifications Bias 

No qualification None 
required. 

No qua lification None 
requi red . 
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November 6, 2008 Arsenic by USEPA Method 6020A 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Items 

Internal 
Standards 
(IS) 

Laboratory 
Control 
Sample/ 
Laboratory 
Control 
Sample 
Duplicate 
(LCS/LCSD) 
Recoverv 

Laboratory 
Duplicate 
RPD 

Field 
Duplicate 
RPD 

MS/MSD 
Recovery 

Acceptance Criteria 

I ) Intensity of IS must be 30-120% of intensity 
of IS in the initial calibration standard. 
a)%R<30% flag detected results "J" and 
nondetected results "UJ" 
b) %R > 120% fl ag detected results "J" and 
nondetected results "UJ" 

I) LCS acceptance limits 80-1 20%, method 
requirements (EPA Method 60 10/6020/7470) 
a) %R<80% flag detected results "J" and 
nondetected results "UJ" 
b) %R> l 20% flag detected results "J" 
c) %R<10% flag detected results "J" and 
nondetected results "R" 
Qualify all associated samples. 

I ) RPD S 20% 
a) If exceeds RPD limit; J qualify detects , UJ 
quali fy non detects. 
b) If one result> MRL and other ND; ]
detections, UJ qualify non detects 

2) ± MRL for results S 5x the MRL 

I ) RPD S 30% (waters); S 40% (so ils) 
a) If exceeds RPD limit ; J qualify detects, UJ 
qualify non detects . 
b) If one result> MRL and other ND ; ]
detections, UJ qualify non detects 

2) ± MRL for results S 5x the MRL 

I) MS/MSD acceptance limits are 75-1 25 % 
(EPA Method 6000/7000) . 
2) Qualify results in the batch or of similar 
type. 
3) If background concentrat ion is >4x spike 
concentration qualification is not required 
a) Recoveries < 10% J qualify detects, R quali fy 
non detects 

b) Recoveries <75% flag detected results "J" 
and nondetected resu Its "UJ" 
c) Recoveries> 125 % flag detected results "J" 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: LOS I 5140 

Samples affected 

IS recoveries were within the 
acceptance limits. 

The LCS/LCSD recoveries were 
within acceptance limits at 97 % and 
93 %, respectively. 

No laboratory duplicate was 
associated with this sample. 

No field duplicate was associated with 
this SDG. 

No MS/MSD was associated with this 
SDG. 

4 of s 

Qualifications Bias 



November 6, 2008 Arsenic by USEP A Method 6020A 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Acceptance Criteria Samples affected 

Items 
I) Acceptance li mits are 75-150% (EPA The PDS was performed on sample 
Method 6000/7000). EFF- 10 1408 . The recovery was within 
2) Qualify resu lts in the batch or of simi lar acceptance limits at J 08%. 
type. 

Pos t 3) If background concentration is >4x spike 

Digestion concentrat ion quali fication is not req uired 

Spike (PDS) a) Recoveries <I 0% J qualify detects, R quali fy 
non detects 

b) Recoveries <75% flag detected results "J" 
and nondetected resu lts " UJ" 
c) Recoveries >125% flag detected results "J" 

I) Once per d igestion batch (EPA 6000 series) The %D for the SD performed on 

Serial 
2) '.': 10% for analytes with concentration >50- sample EFF- 101408 was within 

Dilution times MDL acceptance limits . 

3) %0>10% flag detected results "J" 

1) Instrument level concentrations should be Arsenic was reported as detected and 
less than the linear dynamic range (LOR). the required reporting limit of 0.003 
a) Qualify detected results with concentrations mg/L was met. 
greater than the LOR "J" 

Compound 2) The reported MRL shou ld not be below the 
Quantitation lowest !CAL standard concentration. 

a) Posit ive resu lts reported above the MDL but 
below the RL should be considered estimated 
and be flagged "J" 

1) Appropriate method. No anomalies. 

Overall 
2) Evaluate any analyt ical problems with 

Evaluation of 
laboratory results. 

Data 
3) Evaluate sampli ng errors - fi eld 
contamination , sample hold times. 

Qualifications Bias 

If you have any questions or comments regarding this report, please contact the undersigned at (503) 639-3400. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

t 
.ll ~ 
Ii' ~"" , ,J,~£J.C ',~ ' -· 

,t 1· 
JI 1 f, X: J 

irll.,•-~~ 

Melanie Roshu 
Environmental Chemist 

AMEC Job No. 575240005 003 0003 

Laboratory SDG: L08 l 5 l 40 
5 of 5 

REVIEWED BY: 

~? . --/' . 
l,1g,,,,,,..,~ .~.,l.,:,,,~,c_.4 

Denise Ladebauche 
Environmental Chemist 



November 20, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance 

INTRODUCTION 

Arsenic by USEPA Method 6020A 

This data validation report covers one water sample collected on November 4, 2008 from the Shepley's Hill 
Landfill at the former Fort Devens, in Ayer, Massachusetts. The sample was dropped off by ECC at Alpha 
Woods Hole Laboratory in Westborough, MA (Alpha) on November 4, 2008 and assigned sample delivery 
group (SDG) number L0816302 upon receipt. Alpha analyzed the sample for total arsenic using USEPA 
Method 6020A. The associated field sample identification (ID) and Alpha sample ID is presented in Table 1. 

The level of data validation specified in Table 2 was performed with reference to the Fort Devens Quality 
Assurance Project Plan (QAPP) and EPA Region I Tier II Guidance. AMEC reviewed the laboratory's 
analytical data package to assess for adherence to acceptable laboratory practices and the data validation 
requirements as specified in MADEP Massachusetts Contingency Plan Compendium of Analytical Methods 
and applicable USEPA Methods outlined in Table 3. For Tier II data review, data quality objectives are 
assessed by review of the CLP summary forms, with no review of the associated raw data. 

EXECUTIVE SUMMARY 

All data is generally usable and of good quality. 

Arsenic was detected and reported at a concentration of 1.0 µg/L. 

Table 1. Field Sample List 
Lab Sample Number 

L08 I 6302-0 I 

Table 2. S - le Stat 

Data Validation Matrix Level 

Tier II Aqueous 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L0816302 

Field ID 

EFF-110408 

Preservation Temf erature 
Samp e Receipt 

As required by 
One sample cooler was 
received on 11 /04/2008 

method at a temperature of3°C. 

I of 5 

Comments 

3 ppb detection limit 

Laboratory SDG Number 

A~ha Woods Hole Laborato:i;', 
8 alku~ Drive, Westboroug , L0816302 
MA015 I 



November 20, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

Table 3 - - - - - - - -

Review 
Acceptance Criteria Samples affected 

Items 
I) Complete SDG file. All required deliverables were present 

a. Sample data package including case in the data package. 

Data narrative, QC data and raw data. 

Completeness b. Shipping and receiving documents. 

c. All lab records of sample receipt, 
preparation and ana lysis. 

I ) Sample custody documentation. Cooler temperature upon arrival at 

2) Temperature 4±2°C for soils . Alpha was 3°C. 

3) Aqueous sample preserved to pH<2. Sample was preserved with HN03 to 

4) Sample delivery documentation. pH<2. 
coc The Chain of Custody is intact. 

The laboratory Sample Receipt and 

Arsenic by USEPA Method 6020A 

Qualifications Bias 

Log-in Checklist indicates that sample 

I) Aqueous sample 180 days if preserved to 

Holding Time 
pH<2 

2) Hg - 28 days to analysis 

I) Tuning solution analyzed at least four times. 
RSD :-, 5% for each component. 

ICP-MS Tune 2) Mass calibrati on not within 0.1 AMU, 
qualify detected results "J" and nondetected 
results "UJ" 

I) Correct calibration standards. At least 3 
standards points not forced through zero, are 

Initial required for linear calibration, r?:0.995 (EPA 

Calibration Method 6010/6020/7470) . 

2) r2 ::::0.995 , quadratic calibration (at least 6 
points, not forced through zero) , 

I) Following the calibration. 

2nd Source 2) 90-11 0% recovery (EPA 6010/6020) 

Initial 3) 75-89% recovery, J qualify detects and UJ 
Calibration qualify nondetects. 

Verification 4) 111-125% recovery, J qualify detects . 
(!CV) 5) 80-120% recovery (EPA 7470) 

6) RSD <5% for the rep li cate 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: LOS I 6302 

integrity was maintained during 
transport. 

The sample was ana lyzed wi thin 
holding time. 

The tune standard met established 
criteria. 

Initial calibration met estab li shed 
criteria. 

' 

ICY met acceptance criteria. 

2 of s 



November 20, 2008 Arsenic by USEPA Method 6020A 

Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance 

Review 
Acceptance Criteria 

Items 
I) CCV using mid and high level standards; 
analyzed after every IO samples and at the end 
of batch. 
2) Concentrati ons 80-1 20% (EPA Method 

Continuing 
74 70) and 90-110% of expected value (EPA 
Method 60 I 0/6020). 

Calibration a) CCV > 120% (EPA Method 7470) or I 10% 
Verification (EPA Method 60 I 0/6020); J qualify detects, no 
(CCV) qualification is necessary for non detects. 

b) CCV <80% (EPA Method 7470) or 90% 
(EPA Method 6010/6020) ; J qualify detects; 
UJ qualify non detects. 
c) CCV outside 65-1 35%, reject data 

Calibration I) Resul ts >Upper calibration range J qualify 
Range/ detects . 
Resu lts 2) Resu lts <Method reporting limit, >method 

detection limit; J qualify detects (estimated). 

Blanks I) Evaluate down to the MDL. 
(Method, 2) If sample result is <5x contaminant 
Field, concentration; flag "U" 
Equipment, 3) Sample resu lt z5x contaminant 
Rinsate, etc.) concentration; no qualification 

required. 

I) !CB and CCB after every ten samples or 
Initial every batch whichever is greater. 
Calibration 2) Eva luate absolute va lues down to the MDL. 
Blanks and 3) Sample results < 5x blank sample, U qualify 
Continuing detects 
Calibration 4) Sample results >5x blank level, no action 
Blanks required. 
(ICB/CCB) 

I) If the blank has a negative resu lt wi th an 
absolute value >MDL, qualify detected results 

Negative ::;5 x the absolute value of the contaminant 
blanks concentration as estimated "J" and qualify 

nondetected results "UJ" . 

Interelement I) No qualification required if recovery 

checks between 80-120%. 

JCS-A/I CS-
a)¾ R< 80% flag detected results "J" and 

AB 
nondetected results " UJ" 

Instnunent 
b) ¾R > 120% flag detected results "J" 

performance 
c) ¾ R< l 0% flag detected results "J" and 

check 
nondetected results "R" 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L08 I 6302 

Samples affected 

All CCV recoveries were within 
acceptance limits . 

Arsenic was detected and reported in 
sample EFF-1 10408 at 0.0010 mg/L, 
above the reporting limit of 0.0005 
mg/L. 

Arsenic was not detected in the 
associated method blank. 

Arsenic was not detected in the !CB 
and/or CCBs at concentrations greater 
than the method-detection limit. 

No negative blank concentrations 
were detected. 

!CS-A/JCS-AB recoveries were wi thin 
acceptance limits . 

3 of s 

Qualifications Bias 



November 20, 2008 Arsenic by USEPA Method 6020A 

Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance 

Review 
Items 

Internal 
Standards 
(IS) 

Laboratory 
Control 
Sample/ 
Laboratory 
Control 
Sample 
Duplicate 
(LCS/LCSD) 
Recoverv 

Laboratory 
Duplicate 
RPD 

Field 
Duplicate 
RPD 

MS/MSD 
Recovery 

Acceptance Criteria 

1) Intensity of IS must be 30-120% of intensity 
of IS in the initial calibration standard. 
a)%R<30% fl ag detected results " J" and 
nondetected results "UJ" 
b) ¾ R > 120% flag detected results "J" and 
nondetected results "UJ" 

I) LCS acceptance limits 80-1 20%, method 
requirements (EPA Method 60 10/6020/7470) 
a) %R<80% flag detected results "J" and 
nondetected results "UJ" 
b) ¾R> I 20% fl ag detected results "J" 
c) ¾R< l 0% flag detected results "J" and 
nondetected results "R" 
Qualify a ll assoc iated sampl es. 

1) RPD $ 20% 
a) If exceeds RPD limit; J quali fy detects, UJ 
qualify non detects. 
b) If one result > MRL and other ND;}
detections, UJ quali fy non detects 

2) ± MRL for results$ 5x the MRL 

I) RPD $ 30% (waters); $ 40% (soils) 
a) If exceeds RPD limit; J qualify detects, UJ 
quali fy non detects. 
b) If one result > MRL and other ND; J
detections, UJ qualify non detects 

2) ± MRL for results $ 5x the MRL 

I) MS/MSD acceptance limits are 75-125% 
(EPA Method 6000/7000). 
2) Qualify results in the batch or of similar 
type. 
3) If background concentration is >4x spike 
concentration qualification is not required 
a) Recoveries < 10% J quali fy detects , R qualify 
non detects 
b) Recoveries <75% fl ag detected results "J" 
and nondetected results "UJ" 
c) Recoveries > 125% flag detected results " J" 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L08 I 6302 

Samples affected 

IS recoveries were within the 
acceptance limits. 

The LCS/LCSD recoveries were 
within acceptance limits at I 00% and 
92%, respectively. 

No laboratory duplicate was 
associated wi th thi s sample. 

No field dupli cate was associated wi th 
this SDG. 

No MS/MSD was associated with this 
SDG. 

4 of 5 

Qualifications Bias 
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Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance 

Review 
Acceptance Criteria Samples affected 

Items 
1) Acceptance limits are 75-1 50% (EPA The PDS was performed on sample 
Method 6000/7000). EFF-1 10408. The recovery was within 
2) Quali fy results in the batch or of similar acceptance limits at I I 0%. 
type. 

Post 3) If background concentration is >4x spike 

Digestion concentration qualification is not required 

Spike (PDS) a) Recoveries < 10% J qualify detects, R qual ify 
non detects 
b) Recoveries <75% flag detected results "J" 
and nondetected results "UJ" 
c) Recoveries > 125 % flag detected results "J" 

I) Once per digestion batch (EPA 6000 series) The ¾ D for the SD performed on 

Serial 2) :S I 0% for analytes with concentration >50- sample EFF- 110408 was within 

Dilution 
times MDL acceptance limits. 

3) ¾D> I 0% flag detected results "J" 

I) Instrument level concentrations should be Arsenic was reported as detected and 
less than the linear dynamic range (LDR). the required reporting limit of 0.003 
a) Qualify detected resu lts with concentrations mg/L was met. 
greater than the LDR "J" 

Compound 2) The reported MRL should not be below the 
Quantitation lowest ICAL standard concentration. 

a) Positive results reported above the MDL but 
below the RL should be considered estimated 
and be flagged " J" 

I) Appropriate method. No anomalies. 

Overall 
2) Evaluate any analytical problems with 

Evaluation of 
laboratory results. 

Data 3) Evaluate sampling errors - field 
contamination, sample hold times . 

Qualifications Bias 

If you have any questions or comments regarding this report, please contact the undersigned at (503) 639-3400. 

Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

~w_L&k 
Melanie Roshu 
Environmental Chemist 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L08 l 6302 

5 of 5 

REVIEWED BY: 

;:::·· . _..,.. j / 

C·· ,e.-,,r;,.,.,,..< c ::---f-0&./4~_,c..J~ 

Denise Ladebauche 
Environmental Chemist 



December 29, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 
Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance 

INTRODUCTION 

Metals by USEPA Methods 60 108, 6020A, and 7470A 

Anions by USEPA Methods 300.0/353.2 

This data validation report covers three primary water samples collected on December 2, 2008 from the 
Shepley's Hill Landfi ll at the former Fort Devens, in Ayer, Massachusetts. The samples were dropped off by 
ECC at Alpha Woods Hole Laboratory in Westborough, MA (Alpha) on December 2, 2008 and assigned 
sample delivery group (SDG) number L0817660, upon receipt. Alpha analyzed the samples for total metals 
using USEPA 601 0B, 6020A, and 7470A methods, chloride and sulfates us ing USEPA Method 300.0, and 
nitrate using USEPA Method 353.2. The associated field sample identification (ID) and Alpha sample IDs are 
presented in Table 2. 
AMEC reviewed the laboratory's analytical data package to assess for adherence to acceptable laboratory 
practices and the data validation requirements as specified in MADEP Massachusetts Contingency Plan 
Compendium of Analytical Methods and applicable USEPA Methods outl ined in Table 3 and Table 4. The 
level of data validation specified in Table 1 was performed with reference to the Fort Devens Quality 
Assurance Project Plan (QAPP) and EPA Region I Tier II Guidance. For Tier II data review, data quality 
objectives are assessed by review of the CLP summary forms , with no review of the associated raw data. 

EXECUTIVE SUMMARY 

All data .is generally usable and of good quality. Any limitations on the data and detected results are listed 
below. 

Table 1. S le S 

Data Validation Matrix Level 

Tier II Aqueous 

Table 2 s 
Lab Sample Number 

L08 17660-0 I 
L08 17660-02 
L08 17660-03 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L0817660 

Preservation Temf.erature 
Samp e Receipt Laboratory SDG Number 

One sample cooler was Aiha Woods Hole Laborato~, 
As requi red by received on 12/2/08 at a 8 alkuS Drive, Westboroug , L0817660 
method temperature of 3°C MA0 l5 1 

Field ID Comments 

EFF-1 20208 Metals, Anions, 
EW0 1- 120208 Analyzed only for As, Fe, Mn 
EW02- I 20208 Analyzed only for As, Fe, Mn 

1 of 7 



December 29, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 

Metals by USEPA Methods 60108, 6020A, and 7470A 

Anions by USEPA Methods 300.0/353.2 

Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance 

DATA QUALITY OBJECTIVES AND VALIDATION FINDINGS 

Table 3. M ., Is bv USEPA Methods 6010B. 6020A d USEPA Method 7470A 
Review 

Acceptance Criteria 
Items 

I) Complete SDG file . 
a. Sample data package including case 

Data narrative, QC data and raw data. 

Completeness b. Shipping and receiving documents. 
c. All lab records of sample receipt, 

preparation and analysis . 

I) Sample custody documentation. 

2) Temperature 4±2°C for soils. 
3) Aqueous sample preserved to pH<2. 

coc 4) Sample delivery documentation. 

I) Aqueous sample 180 days if preserved to 

Holding Time 
pH<2 

2) Hg - 28 days to analysis 

I) Tuning solution analyzed at least four times. 
RSD ~ 5% for each component. 

ICP-MS Tune 2) Mass calibration not within 0.1 AMU, 
qualify detected results " J" and nondetected 
results "UJ" 

I) Correct calibration standards. At least 3 
standards points not forced through zero, are 

Initial required for linear calibration, r::0:0.995 (EPA 

Calibration Method 6010/6020/7470). 

2) r2 2'.0.995, quadratic calibration (at least 6 
points, not forced through zero), 

I) Following the calibration. 

2nd Source 2) 90- l I 0% recovery (EPA 60 I 0/6020) 

Initial 3) 75-89% recovery, J qualify detects and UJ 

Calibration qualify nondetects. 

Verification 4) l l l-125% recovery, J qualify detects. 
(ICY) 5) 80-120% recovery (EPA 7470) 

6) RSD <5% for the replicate 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L08 l 7660 

Samples affected 

All required deliverables were present 
in the data package. 

Cooler temperature upon arrival at 
Alpha was 3°C. Samples were 
preserved with HN03 to pH<2. 
The Chain of Custody is intact. 
The laboratory sample receipt and log 
in checklist indicates that sample 
integrity was maintained during 
transport. 

Samples were analyzed within holding 
time. 

ICP-MS Tune met acceptance criteria. 

Initial calibration met established 
criteria. 

ICVs met acceptance criteria. 

2 of 7 

Qualifications Bias 



December 29, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 

Metals by USEPA Methods 6010B, 6020A, and 7470A 

Anions by USEPA Methods 300.0/353.2 

Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance 

Review 
Acceptance Criteria 

Items 
I) CCV using mid and high level standards; 
analyzed after every IO samples and at the end 
of batch. 

2) Concentrat ions 80-1 20% (EPA Method 

Continuing 
7470) and 90- 11 0% of expected value (EPA 
Method 60 I 0/6020) . 

Calibration a) CCV > 120% (EPA Method 7470) or I I 0% 
Verification (EPA Method 60 10/6020); J qualify detects , no 
(CCV) qualification is necessary for non detects. 

b) CCV <80% (EPA Method 7470) or 90% 
(EPA Method 6010/6020) ; J qualify detects; 
UJ qua lify non detects. 

c) CCV outside 65-135%, reject data 

I) Evaluate down to the MDL. 
2) If sample resu lt is <5x contaminant 

Blanks concentration; flag "U" 

(Method, 3) Sample result 2'.5x contaminant 

Field, concentration; no qualification 

Equipment, required. 

Rinsate, etc.) 

I) ICB and CCB after every ten samples or 
every batch whichever is greater. 
2) Evaluate absolute va lues down to the MDL. 
3) Sample results < 5x blank sample, U qua lify 
detects 

Initial 4) Sample results >5x blank level, no action 
Calibration required. 
Blanks and 
Continuing 
Calibration 
Blanks 
(ICB/CCB) 

I) If the blank has a negative result with an 
absolute value >MDL, qualify detected results 

Negative ::;5x the absolute value of the contaminant 
blanks concentration as estimated 'T ' and qualify 

nondetected results "UJ" . 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L08 I 7660 

Samples affected Qualifications Bias 

All CCV recoveries were within 
acceptance limits . 

No analytes were detected in the 
preparation blanks associated with 
these samples. 

No analytes were detected in the 
ICB/CCBs associated with these 
samples. 

No negative blank concentrations 
were detected. 

3 of 7 
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December 29, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 

Metals by USEPA Methods 60l0B, 6020A, and 7470A 

Anions by USEPA Methods 300.0/353.2 

Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance 

Review 
Items 

Interelement 
checks 
ICS-A/ICS

AB 
Instrument 
performance 
check 

Internal 
Standards 
(IS) 

Laboratory 
Control 
Sample/ 
Laboratory 
Control 
Sample 
Duplicate 
(LCS/LCSD) 
Recoverv 

Laboratory 
Duplicate 
RPD 

Field 
Duplicate 
RPD 

MS/MSD 
Recovery 

Acceptance Criteria Samples affected 

I) No qualification required if recovery I ICS-A/ICS-AB recoveries were within 
between 80- 120%. acceptance limits. 
a)¾R< 80% flag detected results 'T' and 
nondetected results "UJ" 
b) %R > 120% flag detected results " J" 
c) %R< l0% flag detected results " J" and 
nondetected results "R" 

I) Intensity of IS must be 30-120% of intensity I All internal standards %R were within 
of IS in the initial calibration standard. acceptance limits. 
a)%R<30% flag detected results "J" and 
nondetected results "UJ" 
b) %R > 120% flag detected results "J" and 
nondetected results "U J" 

I) LCS acceptance limits 80-120%, method I The LCS/LCSD recoveries were 
requirements (EPA Method 6010/6020/7470) within acceptable limits. 
a) %R<80% flag detected results 'T' and 
nondetected results "UJ" 
b) %R> 120% flag detected results "J" 
c) %R< l 0% flag detected results "J" and 
nondetected results "R" 
Qualify all associated samples. 

I) RPD S 20% 
a) If exceeds RPD limit; J qualify detects, UJ 
qualify non detects. 
b) lfone result > MRL and other ND; J
detections, UJ qualify non detects 

2) ± MRL for results S 5x the MRL 

I) RPD >20% waters (>30% soils) 
2) For detected results more than 5 times their 
PQLs flag "J" 
3) Differences in concentrations > the MRL for 
analytes with concentrations less than 5 times 
their PQLs. flag "J" 

I) MS/MSD acceptance limi ts are 75- I 25% 
(EPA Method 6000/7000). 
2) Qualify results in the batch or of similar 
type . 
3) If background concentration is >4x spike 
concentration qualification is not required 
a) Recoveries < I 0% J qualify detects, R qualify 
non detects 
b) Recoveries <75% flag detected results " J" 
and nondetected results "UJ" 
c) Recoveries > 125% flag detected results "J" 

No laboratory duplicate was 
associated with this SDG . 

No field duplicate was associated with 
this SDG. 

No MS/MSD was associated with this 
SDG. 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L08 l 7660 
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December 29, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 

Metals by USEPA Methods 60108, 6020A, and 7470A 

Anions by USEPA Methods 300.0/353.2 

Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Acceptance Criteria 

Items 
I) Acceptance limits are 75-1 25% (EPA 
Method 6000/7000). 

2) Qualify results in the batch or of simi lar 
type. 

Post 3) If background concentration is >4x spike 

Digestion concentration quali fication is not required 

Spike (PDS) a) Recoveries < 10% J qualify detects , R qualify 
non detects 

b) Recoveries <75% flag detected results "J" 
and nondetected resu lts "UJ" 
c) Recoveries > 125% flag detected resu lts "J" 

I) Once per digestion batch (EPA 6000 series) 

Serial 2) :S I 0% for analytes with concentration >50-

Dilution times IDL 

3) %D> I 0% flag detected resu lts "J" 

I) Instrument level concentrations shou ld be 
less than the linear dynamic range (LDR). 
a) Qualify detected results with concentrations 
greater than the LDR " J" 

Compound 2) The reported MRL shou ld not be below the 
Quantitation lowest !CAL standard concentration. 

a) Positive results reported above the MDL but 
below the RL should be considered estimated 
and be flagged 'T' 

I) Appropriate method. 

Overall 
2) Evaluate any analytical problems with 

Evaluation of 
laboratory results . 

Data 3) Evaluate sampling errors - field 
contamination, sample hold times . 

Table 4. N" - - - - te bv USEP A 353.2 d Chlorid 
Review 

Acceptance Criteria 
Items 

I) Complete SDG fi le. 
a. Sample data package including case 

Data narrative, QC data and raw data . 
Completeness b. Shipping and receiving documents . 

c. All lab records of sample receipt, 
preparation and analysis . 

I) Sample custody documentation. 

2) Temperature 4±2°C 

coc 3) Sample delivery documentation . 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L08 I 7660 

Samples affected Qualifications Bias 

Sample EFF- 120208 was used as the 
source for the PDS. The recoveries 
were within acceptance limits . 

The laboratory performed serial 
dilution analyses on samples EFF-
120208 and EWl-120208. The %Ds 
were less than I 0%. 

Arsenic (0.00087 mg/L) was detected AMEC 1 qua li fied Estimation 
below the RL of0.00 1 mg/Lin the arsenic resu lt 
sample EFF- 120208. from sample EFF-

120208 with a TR 
(trace level) reason 
code. 

No anomalies. 

~ 
d Sulf: bv USEP A 300.00 

Samples affected Qualifications Bias 

All required deliverables were 
present in the data package. 

Cooler temperature upon arrival at 
Alpha was 3°C. 
The laboratory sample receipt and log 
in checklist indicates that sample 
integrity was maintained during 
transport. 
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December 29, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 

Metals by USEPA Methods 6010B, 6020A, and 7470A 

Anions by USEPA Methods 300.0/353.2 

Review Criteria: Fort Devens QAPP and MADEP MCP 
USEPA Region I Tier II Guidance 

Review 
Acceptance Criteria 

Items 
I) 28 days, preservation not required (Chloride, 

Holding 
Sulfate) (EPA Method 300.0) 

Times (HT) 
2) 48 hours, preservation not required 
(Ni trate-N)(EPA Method 353.2) 

I) r ~ 0.99 for chloride, su lfate and nitrate, 
linear calibration 

Initi al Analytes with low r <0.99 flag detected results 

Calibration "J" and nondetected results "UJ" 
2) Use professional judgment if not enough 
points were used for curves. Detennine if 
system imprecision or bias 

I) No qualification if recovery between 
90-110% (chloride, sulfate and nitrate) and 85-
115% (cyanide). 

ICY/CCV a) ¾R > II 0% (chloride, sul fate and nitrate) and 
115% (cyanide) flag detected results "J" 
b) ¾R <90% (chloride, sulfate and nitrate) and 
85% (cyanide) flag detected results "J" and 
nondetected results "UJ" 

I) If sample result is <5x contaminant 

Blanks concentration and between MDL and MRL, 

(Method, raise result to MRL and flag "U" 

Field, 2) If sample result is <5x contaminant 
Equipment, concentration and ~ MRL flag "U" 

Rinsate, etc.) 3) Sample result ~5x contaminant 
concentration; no qualification required. 

I) Evaluate absolute values down to the MDL. 
ICBs/CCBs Evaluate ICBs/CCBs that bracket samples. 

I) No qualification if recovery between 80-
120% 
a) %R<80% flag detected results "J" and 

LCS nondetected results "UJ" 
b) ¾R > 120% flag detected results "J" 
c) ¾R < I 0% flag detected results "J" and 
nondetected results "R" 

I) 20% s RPD, RPD >20% flag detected results 

Lab 
"J" and nondetected results "UJ" 

Duplicate 
2) ± MRL for results :'> 5x the MRL. Difference 
>MRL, flag detected results "J" and 
nondetected results "UJ" 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: L08 I 7660 

Samples affected Qualifications Bias 

The sample was analyzed and 
preserved as per EPA Method 
requirements. 

Initial calibration criteria were met. 

ICVs were within acceptance limits. 

Sulfate (0.12 mg/L) and nitrate 
(0.053 mg/L) were detected in the 
method blanks associated with 
sample EFF-120208. The detected 
sulfate and nitrate concentrations in 
sample EFF-1 20208 were more that 5 
times the blank concentrations. Data 
usability is not affected. 
No chloride was detected in the 
associated method blank. 

ICB/CCBs were analyzed every I 0 
samples with no detections. 

LCS recoveries were within 
acceptance criteria. 

Sample EFF-120208 was analyzed in 
duplicate for nitrate. The RPDs were 
within acceptance criteria. 
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December 29, 2008 
Region I Data Review Worksheet 
Project: SHL, Fort Devens 

Metals by USEPA Methods 60 108, 6020A, and 7470A 

Anions by USEPA Methods 300.0/353.2 

Review Criteria: Fort Devens QAPP and MADEP MCP 
USEP A Region I Tier II Guidance 

Review 
Acceptance Criteria Samples affected Qualifications Bias 

Items 
I) RPO :S 20% fo r aqueous samples (:S 30% soi l 
samples) for analytes with concentrations more 

Field than 5 times their PQLs, and concentrations No field duplicate was co llected wi th 
Duplicates within one MRL for analytes with this SDG. 

concentrations less than 5 times their PQLs 

I) No qualification required if recovery 
between 75- 125%. 
2) If background concentration is greater than 
4x the spike concentration qualification is not 
required 

Sample EFF- 120208 was used as the ¾R< 75% flag detected results "J" and 
MS/MSD nondetected results "UJ" source sample for MS for nitrate. 

¾R < 125% flag detected resu lts "J" The recoveri es were within 

¾R<l 0% flag detected results "J" and acceptance criteria. 

nondetected results "R" 
Quali fy only results in the spiked sample. 
(Qualify results for samples collected at same 
location but differing depths as well) 

I) Instrument level concentrations should be 
less than the linear range. Qualify detected 
resu lts with concentrations greater than the 

Chloride, sulfate, and nitrate were LOR "J" 
Compound 

2) The reported RL should not be below the 
reported as detected above the 

Quantitation 
lowest ICAL standard concentration. 

method reporting limits. 

3) Positive results reported above the MDL but 
below the RL should be considered estimated 
and be flagged "J" 

I) Appropriate method. 

Overall 
2) Evaluate any analytical problems with 

Evaluation of 
laboratory results. 

No anomalies. 
Data 

3) Evaluate sampling errors - fie ld 
contamination, sample hold times . 

If you have any questions or comments regarding this report, please contact the undersigned at (503) 639-3400. 
Sincerely, 

AMEC Earth & Environmental, Inc. 

PREPARED BY: 

~~Lflk 
Melanie Roshu 
Environmental Chemist 

AMEC Job No. 575240005 003 0003 
Laboratory SDG: LOS 17660 
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Environmental Chemist 
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Arsenic Trends 
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General Comments: 

Draft 
Responses to EPA Comments on 

2008 Annual Report 
Shepley's Hill Landfill and Treatment Plant 
Long Term Monitoring and O&M Services 

Former Fort Devens, Massachusetts 
August 2009 

1. The hydraulic capture zone analysis has been discussed at previous BCT meetings and in 
other document comment-response exchanges . The discussion of the numerical model 
results does not include any of the qualifications that were developed in revision of the 
Supplemental Groundwater Investigation and Landfill Cap Assessment (AMEC, 2008) . 
Please expand Section 5.0 of the Annual Report to acknowledge the computational issues 
encountered (i.e., convergence and water-balance problems), and the attendant uncertainties 
in the model results. Please see related Specific Comments. 

Response: Section 5 will be updated to document a revised version of the site groundwater flow 
model in which the computational issues identified in the SGILCA have been resolved. This 
model will be used to update all related figures and interpretations in the report. 

2. Throughout the document, the statement is made that the Contingency Remedy is operating 
as designed. EPA does not concur that there is adequate support for this statement. Our 
concerns primarily relate to the uncertainties with the model, as noted above. As stated in 
EPA's comment letter on the Draft 2007 Annual Report, the BCT must identify appropriate 
remedy evaluation criteria to assess the effectiveness of the groundwater treatment system 
and establish metrics so that the performance of the remedy under full operating conditions 
can be measured. EPA believes that a reliable model is critical to this evaluation. With the 
next Five-Year Review scheduled for 2010, it is important the BCT make this a priority. 

Response: Comment noted. The Army believes the revised model and assessment will address 
the subject component of the performance metrics. The Army suggests the most appropriate 
remedy evaluation criteria is capture of groundwater flowpaths interpreted to account for Arsenic 
detections within the landfill and north of the landfill toe, as suggested in Specific Comment No. 
7. 

3. EPA understands the desire to optimize resources supporting the long-term monitoring 
program by eliminating certain wells that do not contribute significantly to evaluating either 
arsenic plume behavior or the performance of the extraction system. Nevertheless, the wells 
that are identified in this report as candidates for elimination from the L TMMP may provide 
important insight into the long-term adjustment of the flow field to the extraction system, 
including changes in redox conditions that are not yet evident. EPA does not concur with the 
recommendation and suggests a BCT discussion on this issue. 

Response: Please see response to Specific Comment No. 5. 
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Specific Comments: 

1. Page 3-1, Sec. 3 .1.1, System Description. This section provides a thorough description of the 
treatment plant operation; however, no mention is made of the fate of methane dissolved in 
the influent groundwater. Please explain where and how the influent is allowed to outgas . 

Response: The treatment plant is not designed to treat for dissolved methane. Upgrades to the 
original plant design completed by CH2M Hill in February 2006 addressed the safety factors 
resulting from dissolved methane. Upgrades included sealing and venting process tanks to the 
outside of the treatment plant, installing methane and oxygen sensors near potential methane 
release areas, and upgrading electrical conduit/wiring in the extraction wells and effluent sump to 
explosion proof. It is assumed that any dissolved methane that is released into the headspace of 
treatment system tanks is vented to the outside of the building. Any methane that volatizes into 
the headspace of treatment tanks is off-gassed to the exterior of the plant. Any remaining 
methane that is not volatized within the treatment system remains dissolved in the plant effluent. 

2. Page 3-6. Sec. 3 .3 .1, Influent Inorganic Sampling. It is apparent from the inorganic loading 
data that total concentrations (iron, manganese, and arsenic) have declined slightly since 
start-up of the extraction system. Because most of the total is accounted for by the iron 
concentrations, it is difficult to evaluate changes in arsenic levels from the plot of the 
inorganic data (Fig. 3- 1), which shows only the total (Fe + As+ Mn) and Fe. Please consider 
adding As and Mn to this plot in future reports . It is interesting to note that arsenic in EW-04 
has decreased by approximately 1.4 mg/L since system start-up (from an initial maximum of 
~5 mg/L to 3.6 mg/Lin the Dec. 2008 sampling), but the most recent value is still about 50% 
higher than the levels seen in EW-01 (between 2.3 and 2.6 mg/L) . The latter have remained 
relatively constant since system start-up. 

Response: The intent of Figure 3-1 was to track the total inorganic loading on the plant to 
predict sludge generation and also to insure that influent iron concentrations are sufficient to 
maintain the necessary iron to arsenic ratio for complete arsenic removal. Initial bench-scale 
testing conducted by CH2M Hill determined that a minimum of 40 mg/1 of iron in the influent 
was necessary for complete coagulation and removal of the influent arsenic. The plant design 
includes a ferric chloride injection system to enhance arsenic removal if influent concentrations 
of iron are not sufficient, however this has not been necessary due to consistently high influent 
iron concentrations. The influent As and Mn concentrations will be added to Figure 3-1 in future 
reports. 

3. Page 4-2, Sec. 4.2.1 .1, Arsenic Results. The first paragraph in this section notes that SHL-
11 , SHM-05-41C, and SHM-05-40X reported As concentrations in the 2008 sampling events 
that were greater than historical averages. Since SHM-05-41 C and SHM-05-40X are outside 
the capture zone, this observation is interpreted as an indication that" . . . the leading edge of 
the plume is still advancing." If this scenario is accurate, why do locations intermediate 
between the toe of the landfill and SHM-05-40X- e.g., SHL-9- not show increasing 
arsenic? Please elaborate. 
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Response: SHL-9 is a shallow\watertable well and does not sample the impacted zone at the 
base of the overburden aquifer. While the screen interval for SHM-05-40X is at a similar 
elevation to SHL-9, bedrock is considerably shallower and, consequently, the elevation of the 
plume is shallower as it rides along this surface. Therefore, the plume is interpreted to be below 
the screen interval at SHL-9 and this well provides no information on the leading edge of the 
plume or trailing edge assuming it has been cut off from the source by the extraction system. 
Consequently, the statement is considered accurate. 

4. Page 4-3, Sec. 4.2 .1.1, Arsenic Results. The last paragraph in this section states that the 
highest arsenic concentration observed in the 2008 fall sampling event was found in SHM-
05-40X, and that this concentration (4920 ug/L) was a hist9rical maximum for this 
monitoring well but " ... similar to prior levels." EPA notes that arsenic concentrations in this 
well have risen steadily, and increased by 1500 ug/L, since June 2006: 
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The apparent systematic increase in arsenic is accompanied by rising levels of chloride, 
which suggests a shift in the flow field: SHM-05-40X may now be on a different flow line 
due to the startup of the extraction system, and is intercepting groundwater of a different 
composition. It is premature to speculate on the cause of the increasing arsenic at this 
location at this time, but results from future sampling rounds may explain these observations. 

Response: Comment noted. It is acknowledged that SHM-05-40X exhibits increases over the 
last four consecutive samples. However the individual increments of change are considered 
modest compared to the overall ppm level concentration. Given travel time relationships and 
distance from the extraction wells it is unlikely that a trend could manifest itself at this well so 
soon after startup. Continued assessment of this and other area wells will provide indication of 
water quality changes as a result of extraction stress. 
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5. Page 4-5, Sec. 4.3, Proposed Monitoring Program Optimization. The rationale for 
optimizing the monitoring program by reducing the number of wells in the LTMMP is 
understood. However, the criteria for selecting wells for omission from the monitoring 
program appear to focus on whether or not the wells provide information about high-arsenic, 
landfill-impacted groundwater. EPA believes that the selected wells nevertheless contribute 
valuable data for evaluating the continuing evolution of the flow field across and 
downgradient from the landfill. It is noted throughout the 2008 Annual Report that rapid 
changes in ORP, arsenic, and other indicators of geochemical conditions within the SHL 
groundwater system are not expected. The text states (p. 5-7) that" ... the geochemical 
system is still in the process of equilibrating to the comparatively rapid changes in flow 
system dynamics that have resulted from operation of the extraction wells." In support of 
observing the geochemical equilibration of the system, as well as potentially providing 
ground-truth data for the hydraulic-capture modeling, EPA believes that these wells need to 
be retained for the following reasons: 

Well ID Location Reason for Retaining 
SHL-21, SHL-23 east and west, These wells lie on flow lines that 

respectively, of the toe of may shift, over time, with continued 
the landfill operation of the extraction system. 

SHL-13 East of the toe of the This well intercepts pond water as it 
landfill, adjacent to the recharges the overburden; there is a 
Plow Shop Pond dam redox gradient between SHL-13 
outlet and the high-arsenic zone at SHM-

96-5B, so SHL-13 should be 
monitored at least annually as an 
end-member of this gradient. 

SHP-01-36X and -37X On western edge of Plow These wells intercept pond water 
Shop Pond, north of Red but provide information about the 
Cove position of the hinge line and also 

serve as points of reference for any 
changes in direction of flow lines 
along the eastern edge of SHL 

SHL-10, l0C East of SHL, southeast of These wells are the closest to the 
Red Cove Pond in this area and serve as 

monitoring points for changes to 
both overburden and bedrock water. 

EPA has not found documentation of the screened interval for SHM-93-10D. Also, the high 
pH recorded historically for this well(> 11 for the last three sampling events) may indicate 
well-construction problems. EPA would concur with dropping this well from the LTMMP, if 
the Army proposed this revision to the approved LTMMP. 

Response: Based on the 2008 drawdown evaluation, the hydraulic stress exerted by the system 
is nearly instantaneous and it is extremely unlikely that there will be more then very minor 
fluctuations in the orientation of flow paths at/near the system. Further, analytical sampling of 
SHP-01-36X and -37X provides no information on the location of the hinge line nor is this 
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information considered critical to evaluation of system performance. Consequently, with the 
exception of SHL-13, the Army contends the remaining 7 wells have historically exhibited very 
consistent analytical results, provide no useful information on either landfill conditions or system 
performance, and should be dropped from the L TMMP or, at a minimum, be sampled less 
frequently. 

6. Page 5-4, Sec. 5 .1.2, Capture Zone Width Calculation. Please note that the capture zone 
width calculated from the idealized, analytical model (given by the expression shown on p. 5-
3) applies only far upgradient. Therefore, the comparison of the "width of the impacted 
portion of the aquifer at the extraction wells" to this calculated width is inappropriate. The 
same analytical solution for the capture zone due to a single, fully-penetrating well in a 
uniform aquifer of constant thickness shows that the capture zone width abreast of the well 
(i .e., roughly in the vicinity of the line cited from SHM-96-5B to SHL-23) is only half the 
far-field width. The appropriate comparison, then, is between the estimated impacted width 
of 444 ft and half the calculated far-field width (382 ft for the 50-ft thickness; 212 ft for the 
90-ft thickness). Although this comparison is significantly less favorable, it is acknowledged 
that this calculation is inevitably very crude, given the more three-dimensional character of 
the system (i .e., variable saturated thickness, two extraction wells separated by a finite 
distance, extraction screens that do not cross the full saturated thickness, etc.) . 

Response: The calculation in question is a straightforward expression balancing interpreted 
groundwater velocity against the extraction rate. It assumes a homogenous, isotropic, uniformly 
thick aquifer and results in a cross-sectional area of capture which can be related to a capture 
width by assuming a saturated thickness. This value does apply some distance upgradient from 
the extraction site, beyond the area of converging flow to the well. At present it is unclear how 
far the ppm-concentration Arsenic plume detected at wells 22B and 5B extends to the east and 
whether it is continuous with or separate from detections along the eastern perimeter. Until this 
can be resolved the Army suggests this calculated capture zone width is not a meaningful system 
performance metric and should be omitted from future performance assessments. Further, the 
Army recommends an appropriate metric for defining " successful capture" is capture of those 
flowpaths leading to downgradient detections as discussed further in response to Comment 7 
below. 

7. Page 5-5, Sec. 5.1.4, Comparison to Numerical Model Results. The text states that the 
model-predicted capture zone " .. . is still considered sufficient to fully contain impacted 
groundwater migrating northward from the toe of the landfill . . . . " This statement seems to 
be taking the position that the upgradient coverage of the landfill footprint is less critical than 
is the capture cross-section in the highest-arsenic zone at the north end of the landfill. This is 
a reasonable position with respect to arresting advective transport of arsenic to the north. A 
key monitoring location in defining the high-As zone is SHM-96-22B, which historically has 
exhibited some of the highest concentrations in the system. It is difficult to tell from the 
graphics supplied (e.g., Fig. 5-2 and Fig. 5-4) whether or not the model indicates that 
groundwater that passed through SHM-96-22B prior to initiation of the extraction is now 
captured. The same remarks apply to SHM-96-5B. Both of these wells lie well outside the 
predicted capture zone. For future presentations of the model results , it is suggested that the 
model be run for ambient conditions (i .e., no extraction), and that particle backtracks be 
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mapped from key, "hotspot" wells. Then one can overlay the computed capture zone under 
pumping conditions to see if that encompasses the flow lines previously leading to the 
"hotspot" wells . This may support the claim regarding "full[] contain[ment] [of] impacted 
groundwater." 

Response: The recommended particle track exercise has been performed using the updated 
model discussed in General Comment 1 as shown in revised Figure 5-2 (attached). Reverse 
particle tracks were used to define the source areas for water arriving at downgradient detections 
under ambient conditions for comparison to the source areas for water captured by the extraction 
system. Results indicate the computed capture zone for both the design rate and the average 
operational rate achieved in 2008 are sufficient to capture those flowpaths leading to detections 
at SHM-96-22B and SHM-96-5B and, therefore, the conclusion the system is containing the 
highest arsenic zone is well supported. 

8. Page 5-5, Sec. 5.1.4, Comparison to Numerical Model Results . The discussion of the 
numerical model does not include any of the qualifications that were developed in revision of 
the Supplemental Groundwater Investigation and Landfill Cap Assessment (AMEC, 2008) . 
Please expand this section of the Annual Report to acknowledge the computational issues 
encountered (i.e., convergence and water-balance problems), and the attendant uncertainties 
in the model results . 

Response: See response to General Comment 1. 

9. Page 6-2, Sec. 6.2, Recommendations. Include a section reporting on the Recommendations 
from the 2007 Annual Report and detailing the steps taken to address those 
Recommendations and the status of that effort. If Recommendations included in this Draft 
2008 Annual Report are items that were also noted last year, include a justification for why 
they were not addressed. 

Response: The requested section will be added. 
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Comments: 

Draft 
Responses to MassDEP Comments on 

2008 Annual Report 
Shepley's Hill Landfill and Treatment Plant 
Long Term Monitoring and O&M Services 

Former Fort Devens, Massachusetts 
August 2009 

1. Section 2.3: MassDEP may agree that high levels of methane detection at the landfill gas 
probes are not perpetual, but periodic detection of methane with concentrations exceeding 
25% of Lower Explosive Limit at the property boundary may warrant further assessment 
and corrective actions. 

Response: Comment noted. In 2009, the Army enhanced the landfill perimeter gas monitoring 
network by installing 13 additional gas wells completed in the vadose zone in the southern and 
northern boundary areas. The frequency of the perimeter landfill gas monitoring has been 
increased to quarterly in 2009. Quarterly perimeter gas monitoring events are initiated during a 
low barometric pressure system and discontinued when a high barometric system arrives over the 
landfill in order to assess the relationship between gas concentrations and barometric pressure. 
Assessment of the perimeter landfill gas in the southern and northern boundary areas is ongoing. 

2. Section 3.3.3: High concentrations of methane (14.5 ppm and 10.4 ppm) in the plant 
influents were not encountered during the earlier investigations and are of concern. 
MassDEP believes additional methane plume delineation beyond north toe of the landfill 
should be conducted and would recommend, at minimum, additional methane sampling 
at the P&T influents, together with monitoring wells SHM-05-4 lB and SHM-05-40X. 
These two wells are located down gradient of those pumping wells and have recorded 

relatively high arsenic concentrations. In addition monitoring well SHM-05-40X was , 
screened relatively shallow and located close enough to the neighborhood at Scully Road. 

Response: The dissolved methane concentration of 14,500 ug/1 detected in the influent to the 
treatment system from extraction well EW-01 in September 2008 was slightly higher than the 
previous maximum of 12, I 00 ug/1. Safety measures are in place at the treatment plant to address 
dissolved methane. Consequently, an increase in sampling frequency of treatment plant influent 
does not provide significant value. Previous sampling for methane in downgradient wells 
indicated methane is not present at the watertable and therefore there is no potential for off 
gassing to soil. 

1 



3. Section 4.2.1.1: Because of the higher than historical arsenic concentrations at monitoring 
wells SHM-05-41C and SHM-05-40X, downgradient of the pumping wells, it was 
concluded that "the leading edge of the plume is still advancing". This conclusion seems 
contradictory to the statement under Section 5.3 of Performance Assessment Suminary, 
which concluded that "the Contingency Remedy ... can be interpreted to contain the 
majority of arsenic mass being mobilized by landfill-induced reducing conditions ... " It 
is Ma~sDEP's understanding that the containment provided by the extraction system is 
centered on the north plume, and should significantly cut-off the plume. Please explain. 

Response: The statement referring to the leading edge addresses the portion of the plume 
already well downgradient and outside the capture zone for the extraction wells. The text will be 
modified to read " .. contain the majority of arsenic mass within the landfill footprint being 
mobilized .. ". 

4. Section 4.2.1.1: The decreasing trend of arsenic concentrations at SHM-96-22B and 
SHM-96-5B seems encouraging, but the increasing trend of arsenic concentrations noted 
at SHL-11 and SHM-05-40X are puzzling. A detailed delineation of arsenic 
contamination is needed to monitor and evaluate the performance of the pump-and-treat 
system. 

Response: The Army disagrees the increasing trend at SHL-11 is a cause for concern as the 
levels in this well have ranged from 300 to 600 ppb for over 18 years. However, as discussed in 
Section 4, the trend at SHM-05-40X indicates the leading edge of the plume downgradient from 
the capture zone is still advancing. The Army believes that adequate delineation of Arsenic 
contamination is achieved with the existing L TMMP monitoring well array. However, it is 
acknowledged that the continuity between the northern trending plume lobe and detection in the 
vicinity of Red Cove is a data gap with respect to performance assessment. Please see also 
response to Comment No. 8. 

5. Table 4-5, Summary of Historical Arsenic Concentrations, Section 4.2.1.1: Monitoring 
well SHP-99-29X at least was sampled around 1999 when it was frrst installed. Please 
add the results to the table. 

Response: The subject results will be added to the table. 
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6, Sec:tior1 4.3: The proposal to omit eight monitoring wells from the long-tenn sampling 
program is premature because it is based on unconfinned assumptions and could result in 
the loss of significant data concerning the changing groundwater chemistry resulting 

. ' 

from the operation of the extraction system. The primary assumption of concern is the 
extent of the contaminant plume. In particular, the assumption that arsenic in samples 
collected from wells SHP-01-36X, SHP~Ol-37X, SHL-10, SHM-93-lOC, and SHM-93-
1 OD is attributable to background conditions and not influenced by the l&ndfill has not 
been established by a sound delineation of the contaminant plume. Further, available 
information indicates that samples from these fives wells are influenced by the landfill; 
the noted low concentrations of arsenic reported in samples collected from nearby wells 
SHL-13, SHL-21, and SHL-23 suggest that background concentrations are below those 
reported in the samples from the five wells. Consequently, a more robust and complete 
delineation of the contaminant plume should be developed before the scope of the 
sampling program is reduced. Recommendations to accomplish this follow in Comment 
11. 

Response: The Army maintains the requested wells, with the exception of SHL-13, should be 
dropped from the LTMMP, or at a minimum be sampled less frequently, on the basis that they 
provide no useful data on landfill conditions or system performance. Further, due to their 
relatively shallow screen positions, SHL-21 and SHL-23 likely sample recent recharge and 
therefore do not necessarily reflect background conditions. The Army disagrees with the 
statement that "a more robust and complete delineation" is needed. Please see also response to 
EPA Comment No. 5. 

7. Section 5.1.1: The performance evaluation should include an assessment of the vertical 
extent of capture. Consequently, in addition to analyzing horizontal gradients, the report 
should include an analysis of vertical gradients. 

Response: Figure 5-3 (now renumbered to 5-6) provides a view of the vertical extent of capture. 
As has been discussed in response to previous comments on this topic, vertical gradients are 
negligible in the majority of nested wells across the site confirming that horizontal flow 
dominates in the overburden aquifer. 

8. Section 5.1.2: As acknowledged here, there is substantial uncertainty in the capture zone 
width calculation · due to the unrealistic simplifying assumptions. In addition, the 
equation used to calculate the capture zone width differs from that presented in the cited 
guidance (A Systematic Approach for Evaluation of Capture Zones at Pump and Treat 
Systems) and the results from the calculation disagree significantly with the results from 
the revised numerical groundwater model (Section 5.1.4). Consequently, the capture 
zone width calculation does not appear to be a reliable measure of actual site conditions. 

Response: The calculation in question is a straightforward expression balancing interpreted 
groundwater velocity against the extraction rate. It assumes a homogenous, isotropic, uniformly 
thick aquifer and results in a cross-sectional area of capture which can be related to a capture 
width by assuming a saturated thickness. This value does apply some distance upgradient from 
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the extraction site, beyond the area of converging flow to the well. At present it is unclear how 
far the ppm-concentration Arsenic plume detected at wells 22B and 5B extends to the east and 
whether it is continuous with or separate from detections along the eastern perimeter. Until this 
can be resolved the Army suggests this calculated capture zone width is not a meaningful system 
performance metric and suggests the most appropriate remedy evaluation criteria is capture of 
groundwater flowpaths interpreted to account for Arsenic detections within the landfill and north 
of the landfill toe. 

9. Section 5.1.4: As discussed recently in connection with the on-going review of the 
Supplemental Groundwater Investigation and Landfill Cap Assessment report, a 
significant mass-balance error has been identified · in the revised groundwater model, 
casting doubt . on the statement suggesting that the revised model is a reasonable 
representation of site conditions. Consequently, the numerical model analysis cannot be 
considered a reliable representation of actual site conditions until this uncertainty is 
addressed. 

Response: The report will be modified to include documentation of a revised version of the 
groundwater model in which computational issues have been resolved. 

10. Section 5.3: While there is significant uncertainty ~sociated with each of the lines of 
evidence used to assess the performance of the extraction system, it is clear that the 
extraction system is not providing sufficient containment to achieve the ROD objectives. 
Consequently, additional action is required to enhance the performance of the extraction 
system or develop and implement a remedial alternative that will achieve the ROD 
objectives. Similar conclusions were presented in USEPA's May 14, 2009 letter 
concerning the draft Supplemental Groundwater Investigation and . Landfill Cap 
Assessment report, alorig with a list of additional work . items that were specified to 
implement a remedy that satisfies the ROD requirements. MassDEP endorses these work 
items as an appropriate path forward. 

Response: The Army disagrees with this statement and suggests the system has not been 
operating long enough to draw such a conclusion. As discussed in Section 5.2.2, there is 
presently insufficient data on geochemical changes in the aquifer to conclude ROD objectives 
cannot be achieved with continued operation. At this time the Army suggests the most 
appropriate remedy evaluation criteria is capture of groundwater flowpaths interpreted to account 
for Arsenic detections within the landfill and north of the landfill toe. Please see also response to 
EPA Comment No. 7. 
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11. For future reference, many of the uncertainties associated with the lines of evidence used 
to evaluate the extraction system appear to be attributable to an inadequate site 
conceptual model. In particular, the horizontal and vertical extents of contamination have 
not been delineated in sufficient detail to support a performance assessment. As 
described in the cited USEP A guidance (A Systematic Approach for Evaluation of 
Capture Zones at Pump andTreat Systems), adequate delineation of contamination is an 
essential part of the first step in the evaluation process, and a necessary input for the 
subsequent five steps. Further, as noted in the guidance, an adequate delineation of 
contamination is critical where the spatial distribution of contamination is complex, as is 
the case at the Shepley's Hill Landfill site, where an extended contaminant source region 
is present, multiple plume lobes impacting different portions of the overburden aquifer 
appear to have formed, and bedrock may influence both the flow and chemistry of the 
impacted groundwater. The lack of a defined target capture zone and lack of an 
interpreted actual capture zone in the report, and the absence of a spatial delineation of 
the various "lobes", "fronts", "leading edges", and "hinge lines" mentioned in the report 
are indicative of the underlying problem. 

While additional monitoring wells may be needed to plug data gaps, it appears that much 
of the problem can be addressed with a more detailed evaluation of existing data, rather 
than a substantial field investigation. As a preliminary step, MassDEP recommends that 
the magnitude and distribution of pre-extraction contamination be delineated by plotting 
arsenic concentration contours and ORP measurement contours in: (1) map view at three 
or more depth intervals spanning the vertical extent of the impacted region, and (2) cross
section views (including geologic stratigraphy) constructed along the axes of the plume 
lobes and transverse to the plume axes at several locations, including a transect that 
includes the extraction wells. In addition, preparation of a map of bedrock topography is 
recommended to investigate the influence of bedrock on the distribution of 
contamination. 

Response: Comment noted. Supplemental cross-sections as wells as a map of bedrock 
topography in the downgradient area as interpreted\simulated, were included in the Supplemental 
Assessment Report (AMEC, 2009). However, the Army disagrees that the Conceptual Site 
Model is inadequate and that available data is not sufficient to support performance assessment. 
Additional interpretive maps and sections will be considered for future Annual Reports . 
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Comments: 

Draft 
Responses to PACE Comments on 

2008 Annual Report 
Shepley's Hill Landfill and Treatment Plant 
Long Term Monitoring and O&M Services 

Former Fort Devens, Massachusetts 
August 2009 

1. The report provides a revised capture zone for the groundwater extraction system that is 
smaller than previously estimated. ECR is concerned that the revised capture zone may still 
be significantly over-estimated because it assumes a steady-state extraction rate of 50 gallons 
per minute (gpm). The report states that the actual groundwater withdrawal rate when the 
system is pumping is 46 gpm due to recirculation of water skimmed from the rolloffs. More 
importantly, when system downtime is accounted for, the actual average flow rate of the 
system is approximately 34 gpm, which is nearly one-third lower than the 50 gpm utilized to 
estimate the extent of the capture zone. ECR recommends that the capture zone be re
calculated using the average annual flow rate of 34 gpm, and that the discussion of the 
capture zone be revised as necessary. 

Response: The report will be revised to depict the predicted capture zone at both the design rate 
and average operational rate for 2008, and also for 2009 to date, based on the most recent model 
variant. 

2. Currently, the report concludes that "the capture zone width is considered sufficient to 
achieve full containment of the northward migrating plume lobe." This finding may need to 
be revised if the understanding of the capture zone changes significantly based on the above 
comments. 

Response: As shown in revised Figure 5-2 (attached) the model predicted capture zone at the 
average operational extraction rate of 34 is sufficient to encompass the ambient flowpaths which 
lead to the highest detections immediately downgradient at SHM-96-22B and SHM-96-5B. As 
such this finding is supported. See also response to EPA Specific Comment No. 7. 

3. The groundwater contours and backward particle tracks shown in Figure 5-2 appear to 
contradict the report's "full containment" conclusion by suggesting the existence of northerly
trending flowpaths to the east of the extraction wells . Please reconcile the report's conclusion 
with the data presented in Figure 5-2. The use of forward tracking of particles outside the 
delineated capture zone may be useful in accomplishing this objective. 

Response: See response to Comment 2. 

4. The report concludes that the pump-and-treat system is "operating as designed." ECR 
believes that this conclusion currently cannot be supported with the available data and the 
above-mentioned issues associated with the capture zone estimate. 



Response: See response to Comment 2. 

5. On page 4-2 of the report, the statement is made that "In general, arsenic concentrations in 
these wells have been relatively stable or decreasing, compared to historic levels." While it is 
true that arsenic results at many wells are stable and a few have decreased, this statement is 
considered misleading given the overall rise in arsenic concentrations since placement of the 
cap, and the fact that arsenic results at some wells continue to increase. 

Response: The text will be modified to read " .. in some wells .. " . 

6. A more thorough description of the landfill gas sampling method in the beginning of Section 
2.3 would be helpful in evaluating the data collected. Were the samples collected from 
ambient air at the mouth of the probe or vent, or from within the probe or vent itself? What 
criteria was used for selecting the volume of gas to be purged? 

Response: The following text will be added to the section: "The method used for landfill gas 
sampling is the procedure described in the MADEP Landfill Technical Guidance Manual. The 
equipment that is typically used consists of a LandTech Gem 2000+ for reading carbon 
monoxide, carbon dioxide, hydrogen sulfide, oxygen, methane and LEL; and a Mini-Rae PID for 
total volatile organic compounds. The sampling device is connected directly to the sampling 
port at the top of the probe/vent to read initial levels of gas concentrations. After the initial 
readings the probes are purged of two (2) well volumes as suggested in the MADEP Landfill 
Technical Guidance Manual. After the probe is purged the gas sampling equipment is connected 
directly to the sampling port and the gas concentrations are read again." 

7. ECR suspects that the word "educator" on pages 3-5 and 3-7 should be replaced with 
"eductor." 

Response: The text will be revised accordingly. 

8. ECR agrees that LTMP wells that have always shown arsenic results below the Maximum 
Contaminant Level (MCL) should be deleted from the monitoring program, and agrees that 
ORP measurements should be reduced from quarterly to semi-annually. However, wells that 
have exhibited arsenic results above the MCL should, in our opinion, continue to be sampled 
at least annually to provide data on the status and progress of the cleanup. 

Response: Comment noted. Specific reductions in the L TMMP will be discussed with the BCT 
and documented in an L TMMP amendment. 

9. Figure 5-1 represents hydraulic gradient vectors using arrows of approximately equal length, 
providing information on the direction of the vector but not its magnitude. To provide a more 
complete picture of the flow field, the magnitude of the vectors should be indicated by a 
written value and/or by appropriately varying the length of the arrows. 

Response: Gradient values will be added to the figure. 
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10. On page 5-7, an approximate time of 1,000 years is projected to meet the arsenic MCL. 
Because this estimate is likely to be quoted and may be utilized in future decision-making, 
complete documentation of how this estimate was arrived at should be provided as an 
appendix to the report. 

Response: The estimate of -1000 years is based on the USGS fact sheet cited which states 
several hundred (assume -250) pore volumes would need to be flushed in order to lower 
concentrations by 2 orders of magnitude. Therefore, because it requires 4 years to flush one pore 
volume in the impacted zone between the landfill toe and Molumco Rd, it will potentially require 
1000 years (250 pore volumes x 4 years per pore volume) in order to lower concentrations by 2 
orders of magnitude (e.g. from 1000 to 10 ug/L). 

11. Based on a comparison ofresults from filtered and unfiltered samples from well SHL-19, the 
report concludes that filtered results are more representative of dissolved concentrations, and 
that future samples should be filtered prior to analysis . ECR is concerned that filtering 
through a 0.45 micron filter may underestimate the true concentration of mobile arsenic. It is 
noted that the turbidity measured at SHL-19 in 2008 was not excessive relative to other 
wells, and that the well was purged at 500 millimeters per minute (ml/min) for 35 minutes 
while other wells were purged for longer periods at rates as low as 150 ml/min. ECR 
recommends that unfiltered samples be collected from SHL-19 using a lower flow rate and a 
longer purge time (e.g., up to one hour). If this approach yields an appreciable decrease in 
turbidity, then these results should be used for comparison to cleanup goals. 

Response: The turbidity of SHL-19 was measured at 60 NIU s in Fall 2008, 3 times higher than 
the next highest value and an order of magnitude higher than the majority of monitoring wells . 
During the next sampling event a slower purge rate will be tested to see if turbidity can be 
reduced, however, filtered and non-filtered samples will continue to be collected. 

12. The 2007 Annual Report recommended the construction of a fence around portions of the 
landfill where access was not restricted. It is our understanding that this recommendation was 
not implemented. The Draft 2008 report does not recommend that fencing be installed. 
PACE and ECR believe that it is important to control access to the landfill, and we encourage 
the Army to reconsider the recommendation to construct a fence . 

Response: Although there is access for the public to enter the landfill property on foot in 
different areas of the site, all access roads to the landfill are secured with chains and padlocks. 
No vehicles have open access to the landfill. A security fence also surrounds the arsenic 
treatment system. The Army believes that: 1) due to the exposed bedrock conditions particularly 
at the north end of Shepley's Hill, it is infeasible to construct a secure fence encompassing such a 
large area around the landfill property, and 2) controlling pedestrian access is unnecessary as 
there is little risk of property damage ( critical areas are secure) and Health risks do not exist for 
trespassers . 
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