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This annual report documents the results of long-term monitoring activities performed in 2005 at 
Areas of Contamination (AOCs) 32 and 43A at Devens, Massachusetts (the former Fort Devens). 
Fort Devens was identified for cessation of operations and closure under Public Law 101-510, the 
Defense Base Closure and Realignment Act of 1990 (BRAC Act, or BRAC), and was officially 
closed in September 1996. AOCs 32 and 43A are located in Transfer Lot 10, an area transferred to 
MassDevelopment and redeveloped as a warehouse in 2001. 

AOCs 32 and 43A are historically contaminated locations in the northeast portion of what was the 
Main Post at the former Fort Devens, near the intersection of Cook and Market Streets and just 
south of Shepley's Hill Landfill. AOC 32 comprises the former Defense Reutilization and 
Marketing Office (DRMO) West Yard, East Yard, Tire Recycling Yard, office, and warehouse. 
The DRMO East Yard and office are now covered by the northern third of the current warehouse. 
The primary contaminants at AOC 32 are detected in groundwater in the vicinity of the former 
location of waste oil underground storage tank (UST) No. 13 and consist of chlorobenzene, 
dichlorobenzenes, trichloroethene (TCE), and volatile petroleum hydrocarbons. The former 
location of UST No. 13 lies above the eastern portion of a north-south trending bedrock ridge 
beneath the warehouse. UST No. 13 was installed just above shallow bedrock. There is no 
overburden aquifer at the former location of UST No.13, and contamination extends into bedrock. 

AOC 43A, the former Petroleum, Oil, and Lubricants (POL) Storage Area, is located adjacent to 
AOC 32. AOC 43A is mostly covered by the western third of the warehouse and paved areas west 
of the warehouse. Contaminants historically detected at the POL area include total petroleum 
hydrocarbons, TCE, benzene, toluene, ethylbenzene, and xylene. Arsenic and manganese have 
also been detected above cleanup goals and may be attributed to reducing conditions caused by the 
contaminants. AOC 43A lies to the west of the bedrock ridge. Bedrock is deeper at AOC 43A 
than at AOC 32, and the water table at AOC 43A lies within overburden materials. 

The U.S. Army Corps of Engineers - New England District collected groundwater elevation data in 
June and October 2005 at a total of 27 monitoring wells at AOCs 32 and 43A to aid in assessing 
groundwater flow and contaminant migration. Analytical samples were collected at nine AOC 32 
and nine AOC 43A monitoring wells. Interpretive groundwater elevation contours based on 2005 
data indicate contaminant migration potential is to the east in the vicinity of UST No. 13 before 
turning north to northeast with regional flow. At AOC 43A, contaminant migration potential is 
interpreted to be southerly near the northwest corner of the warehouse before turning to the 
southwest and west across the southern end of Shepley's Hill and along a westward trending 
bedrock trough. Bedrock groundwater flow at AOC 43A is interpreted to be to the southwest. It 
should be noted however, that actual bedrock groundwater flow directions at both AOCs are 
determined by both hydraulic gradients and fracture orientation. These interpretations are 
consistent with the conceptual site model for the sites. 

Analytical samples collected at AOC 32 monitoring wells showed persistent exceedances of 
cleanup goals at monitoring well 32M-0l-18XBR, located immediately south of the UST No. 13 
tank grave, although dichlorobenzene concentrations were lower in October 2005 than in several 
previous sampling events. This decrease in contaminant concentrations is encouraging; however, 
continued sampling is necessary to determine whether this is part of a trend or, alternately, 
reflective of groundwater and sampling/analysis variability. The only other AOC 32 exceedances 
were for arsenic, lead, and manganese in well pair 32M-0l-14XOB/-14XBR approximately 180 
feet northeast of the UST No. 13 tank grave. Arsenic, lead, and manganese have not been shown to 
be associated with UST 13, and their source has not been identified. 
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High arsenic and manganese concentrations could he associated with reducing conditions created 
by degrading organic material. No contaminant exceedances were noted in other AOC 32 
monitoring wells, several of which are located in the vicinity of 32M-0l-18XBR and the former 
location of UST No. 13. These wells show no evidence of the migration of contaminants away 
from the UST No. 13 area at levels of concern. 

Because analytical samples collected at AOC 43A in June, similar to samples collected in 2003, 
and 2004, did not show any cleanup goal exceedances, AOC 43A sample.s were not collected in 
October 2005, in accordance with the recommendation of the 2004 annual report. 

Groundwater flow directions interpreted from 2005 data appear consistent with historical 
interpretations in spite of recent construction at Transfer Lot 10 and use of a different array of 
monitoring wells from which to collect data. 

In addition to the monitoring well inspection performed during sampling activities, AOC 32 and 
43A monitoring wells were inspected in detail in December 2005 and January 2006 to identify 
maintenance needs and priorities. The inspection identified the need for several new road boxes 
and other maintenance items. Maintenance activities were performed in January 2006 and included 
replacing or resetting the road boxes and/or surface seal for 12 wells. In addition, the internal riser 
of one well was repaired, and three wells were redeveloped. 

Recommendations for 2006 sampling consist of the following: 

• Discontinue sampling for chemical analysis at SHL-15 and 32M-92-01 X, but retain for 
groundwater elevation measurements. 

• With the exception of SHL-15 and 32M-92-01X, continue monitoring contaminant 
trends, seasonal effects, and geochemical trends ( dissolved oxygen, oxidation­
reduction potential) in the same wells monitored in October 2005. 

• With the exception of SHL-15 and 32M-92-01X, continue semiannual sampling 
frequency in the same wells monitored in October 2005. 

• Complete preparation of an updated Long-term Monitoring Plan for the combined sites 
to reflect the warehouse post-construction conditions. 

• Measure groundwater elevations at all AOC 32 and 43A wells for use in plotting 
groundwater contours and evaluating flow directions. 
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This annual report documents the results of long-term monitoring activities performed in 2005 at 
Areas of Contamination (AOCs) 32 and 43A, Devens, Massachusetts. Long-term monitoring 
activities were completed by the U.S. Army Corps of Engineers (USACE) - New England District 
in accordance with the Record of Decision (ROD) (Home, 1998), and the approved Long-Term 
Monitoring Plans (LTMPs) (SWETS, 2001a, 2001b). MACTEC Engineering and Consulting, Inc. 
(MACTEC) prepared this annual report as a component of Contract GS-10F-0157K, Delivery 
Order W912WJ-05-F-0036, under the direction of the USACE - New England District. This 
annual report covers June and October 2005 sampling events. 

Fort Devens was identified for cessation of operations and closure under Public Law 101-510, the 
Defense Base Closure and Realignment Act of 1990 (BRAC Act, or BRAC), and was officially 
closed in September 1996. Portions of the property formerly occupied by Fort Devens were 
retained by the Army and renamed the Devens Reserve Forces Training Area (RFTA). Areas not 
retained as part of the Devens RFTA were, or are in the process of being transferred to new owners 
for reuse and redevelopment. AOCs 32 and 43A are located in Transfer Lot 10, an area transferred 
to MassDevelopment and redeveloped as a warehouse in 200 I. Because residual groundwater 
contamination remains at AOC 32, the Army continues to perform long-term monitoring at the 
AOCs. 

AOCs 32 and 43A are historically contaminated locations in the northeast portion of what was the 
Main Post at the former Fort Devens (Figure 1-1). AOC 32 comprises the former Defense 
Reutilization and Marketing Office (DRMO) West Yard, East Yard, Tire Recycling Yard, office, 
and warehouse located near the former intersection of Cook and Market Streets (Figure 1-2). The 
DRMO East Yard and office are now covered by the northern third of the current warehouse 
(Figure 1-3). AOC 43A, the former Petroleum, Oil, and Lubricants (POL) Storage Area, is located 
east of Cook Street and between the former locations of Market Street to the north and Antietam 
Street to the south (Figure 1-2). An extensive bedrock outcrop existed just outside the fence 
defining the eastern edge of AOC 43A. AOC 43A is now mostly covered by the western third of 
the warehouse and paved areas west of the warehouse (Figure 1-3). 

The land surfaces at AOCs 32 and 43A were modified by the construction of a large warehouse 
that was completed in 2001 (Figures 1-2 and 1-3). Bedrock outcrops east of the DRMO East Yard 
and east of the POL Storage Area were removed to make room for construction of the warehouse, 
and the warehouse and pavements cover major portions of both AOCs, altering local recharge 
patterns to overburden and bedrock and potentially altering the site hydrology. Most existing 
monitoring wells were destroyed in the process. New replacement monitoring wells were installed 
at locations to monitor groundwater flow patterns and contamination around former release points. 

A Site Investigation (SJ), Remedial Investigation (RI), and a Feasibility Study (FS) were completed 
for each AOC, but the sites were combined administratively under one ROD and are combined in 
one section of the Five-Year Site Review (HLA, 2000, Nobis, 2005). There are separate Monitored 
Natural Attenuation (MNA) Reports (SWETS, 2000b and 2000c) and current LTMPs are 
appendices to them (SWETS, 2001a and 2001b). 

MACTEC ENGINEERING AND CONSUL TING, INC. 
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AOC 32 was an active materials storage facility from at least 1964 to 1995. It consisted of three 
fenced areas where various materials were processed and stored. The former location of 5,000-
gallon waste oil underground storage tank (UST) No.13, located northeast of the DRMO office 
(Building T-204), is also included in AOC 32. The DRMO Yard on the west side of Cook Street 
(West Yard) contained used equipment, including lead-acid batteries, telecommunications 
equipment, and administrative equipment. The yard on the east side of Cook Street (East Yard) 
was used for disassembling vehicles and contained scrap metal, tires, stored items ready for sale, 
and used photographic solutions. The Tire Recycling Yard bordered the north edge of the East 
Yard. 

Upon excavation and removal in 1992, UST No.13 was found to be in good condition with no 
holes, perforations, or severe corrosion (ATEC, 1994). Associated piping appeared to be in good 
condition; however, soil located at the south end of the tank in the vicinity of the fill port appeared 
contaminated. In addition, soil within the excavation along the bottom and at the south end was 
contaminated and had a petroleum odor. Approximately 227 cubic yards (369 tons) of waste-oil 
contaminated soil was removed and disposed of off-site as part of the tank excavation. Bedrock 
was encountered at between five and nine feet below grade. Figure 1-3 shows the footprint of the 
new warehouse overlying former AOC 32 features. 

1.2 AOC 43A BACKGROUND 

AOC 43A consisted of a fenced lot that served as the central distribution point for all gasoline 
stations at Fort Devens during the 1940s and 1950s, and was subsequently used to store fuels for 
various purposes. Early configurations of the distribution facility consisted of a main gasoline 
station (T-401) and a pump house associated with two 12,000-gallon aboveground storage tanks 
(ASTs) and two 8,000-gallon ASTs, and a second gasoline pump house (T-186) which was 
associated with four 12,000-gallon USTs and one 10,000-gallon UST (Figure 1-2). Gasoline was 
delivered by rail car and transferred to tanks (Horne, 1998). 

Between 1965 and 1972, four ASTs located in pit behind T-401 were removed, and in 1989 and 
1990, three USTs and 800 cubic yards of soil were removed from beneath the pump house 
(Ecology and Environment [E&E], 1994; Horne, 1998). Also in 1989 and 1990, five USTs located 
near the pump house and listed as storage tanks for fuel oil were excavated. By 1990 all the 
historical USTs and ASTs had been removed and replaced with 5 double-wall fiberglass 20,000-
gallon USTs that were used to store fuel for military vehicles. These 20,000 gallon tanks were 
removed in 1998 are not known to have been a source of contamination (Dames & Moore, 1998a, 
b, c, d, and e). Figure 1-3 shows the footprint of the new warehouse overlying former AOC 43A 
features. 

1.3 RECORD OF DECISION FOR AOC 32 AND AOC 43A 

A ROD for the combined sites was signed in February 1998 (Horne, 1998). The selected remedy 
for the AOC 32 Soils Operable Unit was Alternative 6: Excavation and Off-site Disposal. The key 
components of this alternative consisted of the following: 

MACTEC ENGINEERING AND CONSULTING, INC. 
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• Excavation of 1,300 cubic yards of contaminated soil and asphalt from the central 
portion of the East Yard 

• Disposal of excavated material at an off-site location 

• Backfill and revegetation 

• Monitoring groundwater after five years 

The selected remedy for the AOC 32 UST 13 Groundwater Operable Unit and the AOCs 32 and 
43A Groundwater Operable Unit was MNA (with long-term monitoring). The key components of 
this alternative consisted of the following: 

• Establishing institutional controls to prevent intrusion into or installation of wells into 
the known areas of bedrock contamination; 

• Allowing for MNA by naturally occurring microorganisms in the groundwater; 

• Installing additional groundwater monitoring wells; 

• Collecting and incorporating additional field data into groundwater flow and 
contaminant transport models; 

• Performing long-term monitoring and reporting annually on groundwater quality; 

• Reviewing field data, modeling predictions, and compliance with applicable or 
relevant and appropriate requirements at five-year intervals; and 

• Reviewing the need for continued monitoring and additional action at the site every 
five years for 3 0 years or until contamination is reduced to acceptable concentrations. 

The evaluation of contaminants and potential receptors at AOCs 32 and 43A considered that the 
sites would remain in an area restricted by deed to include limited development and a ban on the 
installation of wells for drinking water. The current combination of parking lot development and a 
warehouse (industrial use) is compatible with that intention, and no zoning changes are anticipated. 

Groundwater is not to be available for human consumption. There is limited surface water and no 
identified aquatic habitat (an infiltration basin at the south-west corner of the warehouse is 
normally dry, with the water table estimated to be at least IO feet below the bottom elevation of the 
basin). 

If the MNA results indicate that the groundwater contamination plume cannot be remediated within 
30 years, appropriate additional cleanup actions are to be evaluated and implemented. If there is an 
indication that contaminants are migrating into the currently established Zone II boundary or an 
area sufficiently inside that boundary according to criteria in the ROD (that at a minimum will 
meet drinking water standards), then the Army will implement an additional remedial action which 
will be protective of human health and the environment. 

MACTEC ENGINEERING AND CONSULTING, INC. 
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Because the selected remedies may result in hazardous substances remaining on-site in soil and 
ground water above certain health-based exposure levels, five-year reviews will be performed to 
ensure that the remedy at each AOC continues to provide adequate protection of human health and 
the environment. 

1.4 SUMMARY OF MONITORED NATURAL ATTENUATION ASSESSMENT 
REPORTS 

Quarterly groundwater sampling completed between January and October 1999 at AOCs 32 and 
43A demonstrated that the contaminant plume did not appear to be migrating further, and semi­
annual sampling rounds were recommended to monitor the downward trend of concentrations over 
time (SWETS, 2000b and 2000c). It was concluded that additional sampling was needed to 
determine whether the future warehouse would have an effect on the migration of contaminants or 
groundwater contours. Subsequently, a separate LTMP for each AOC was issued in April 2001 as 
Volume II, Appendix E to each report (SWETS, 2001a and 2001b). 

1.4.1 AOC 32 Monitored Natural Attenuation Results 

Additional piezometers and monitoring wells were installed in 1999 for a total of thirteen sampling 
points. Geochemical parameters were measured and the Mann-Kendall test was used to assess the 
statistical trend for wells where contaminants exceeded a cleanup goal, such as individual carbon 
range fractions comprising extractable petroleum hydrocarbons (EPH) or volatile petroleum 
hydrocarbons (VPH). Four data points were developed and trends for organics were downward, 
except for C9-C10 aromatics, which did not have a definable trend. lnorganics were not evaluated. 
Predominant metals exceeding clean-up goals were arsenic, lead, and manganese. 

There was no significant change required to the remedies specified in the ROD. 

1.4.2 AOC 43A Monitored Natural Attenuation Results 

Ten monitoring wells and four small-diameter microwells were available in 1999 for quarterly 
groundwater sampling. Natural attenuation parameters were measured as for AOC 32. The Mann­
Kendall test was used to assess a statistical loss in contaminant concentrations. Four EPH and 
VPH data points were developed, and only trichloroethene (TCE) showed a downward trend. The 
other results were qualified. The Mann-Kendall tests were still calculated for inorganics. Most 
metals showed downward trends. 

There was no significant change required to the remedies specified in the ROD. 

1.5 SUMMARY OF LONG-TERM MONITORING PLANS 

A LTMP for each AOC was prepared as Appendix E to each MNA Report (SWETS, 2001a and 
2001b). The new warehouse was in its planning stage when the LTMPs were prepared, and the 
LTMPs described future groundwater sampling locations, frequency, and analyses. They also 
described components specified in the ROD to assess/report remedial progress, and establish 
specific performance standards for assessment. However, because each plan has some component 
that is specific to its AOC, a brief summary is provided. 

MACTEC ENGINEERING AND CONSULTING, INC. 
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The 2001 LTMP for AOC 32 is based on the interpretation that a north-south trending bedrock 
ridge lies under the former location of the DRMO Office and forms a groundwater divide. 
Groundwater east of the bedrock ridge was interpreted to flow generally to the east, while 
groundwater west of the ridge was interpreted to flow generally to the southwest. The UST No.13 
area is near the centerline of the divide; however, groundwater was interpreted to flow to the east, 
which was considered when placing monitoring wells and borings. At the time of LTMP 
preparation, AOCs 32 and 43A were undergoing modification with the construction of a 
warehouse, and most existing monitoring wells were destroyed. The LTMP included the following 
items: 

• Installing sixteen monitoring wells and piezometers to replace wells 
destroyed/abandoned during warehouse construction. 

• Sampling designated monitoring wells for VPH, EPH, volatile organic compounds 
(VOCs), polychlorinated biphenyls (PCBs), manganese, arsenic, and lead. 

• Monitoring groundwater levels quarterly at new and existing (32M-92-0IX, 32Z-99-
02X, and 32M-92-03X) monitoring wells on a quarterly basis for one year to observe 
the influence of the new building. Once the groundwater contours had stabilized, 
additional sentry wells would be installed, as necessary, based on flow direction. 

• Installing additional wells, if needed, to identify flow directions. 

Contaminant migration assessment had the following components: 

• Natural attenuation would continue to be considered effective if the plume with 
concentrations exceeding cleanup goals did not increase in size and migrate from Lot 
10. 

• No additional wells would be installed if the contaminants of concern showed a 
reduction in concentration, demonstrating that MNA is working. Additional field 
actions might be implemented if cleanup goal exceedances were detected. 
Recommendations would be made in the Annual Report. 

• NA would continue to be considered effective if contaminants of concern are being 
reduced to levels within the duration criteria in the ROD. The Mann-Kendall test 
would be used to assess for statistical loss in contaminant concentrations. Ideally, four 
to ten data points would be needed. Mann-Kendall statistics were provided only for 
those wells where contaminants exceeded a clean-up goal, such as the individual 
carbon range fractions that comprise VPH or EPH. 

• The need for additional assessment/remedial action would be evaluated if contaminants 
of concern were not being reduced in the source wells. Trend analyses would be 
conducted every five years, to coincide with the Five-year Review, on source area 
wells with contaminants of concern exceeding cleanup concentrations. 
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The 2001 LTMP for AOC 43A is based on the interpretation that the AOC lies west of the north­
south trending bedrock ridge and that groundwater beneath AOC 43A flows generally to the 
southwest. At the time of LTMP preparation, AOCs 32 and 43A were undergoing modification 
with the construction of a warehouse, and most existing monitoring wells were destroyed. The 
LTMP included the following items: 

• Installing six monitoring wells to replace wells destroyed/abandoned during warehouse 
construction. 

• Sampling designated monitoring wells semiannually for VPH, EPH, VOCs, PCBs, 
manganese, arsenic, and lead. 

• Monitoring groundwater levels quarterly at new and existing ( 43M-93-05X and 
Campanelli property wells 63BD9901 through 63BD9904) monitoring wells on a 
quarterly basis for one year to observe the influence of the new building. Once the 
groundwater contours had stabilized, additional sentry wells would be installed, as 
necessary, based on flow direction. 

• Installing additional wells, if needed, to identify flow directions. 

Contaminant migration assessment had the following components: 

• Natural attenuation would continue to be considered effective if the plume with 
concentrations exceeding cleanup goals did no_t increase in size and migrate from 
Army property. 

• No additional wells to be installed if reduced chemical of concern concentrations 
demonstrate that MNA is working. New field actions possible if uncharacteristic 
cleanup goal exceedances were detected. Recommendations to be made in the Annual 
Report. 

• NA would continue to be considered effective if contaminants of concern are being 
reduced to levels within the duration criteria specified in the ROD. The Mann-Kendall 
non-parametric rank correlation trend analysis method was proposed to be used to 
assess statistical trends in contaminant concentrations. Mann-Kendall statistics would 
be provided only for those wells where contaminants exceeded a clean-up goal, such as 
the individual carbon range fractions that comprise VPH or EPH. 

• The need for additional assessment/remedial action would be evaluated if contaminants 
of concern were not being reduced in the source wells. Regression analyses would be 
conducted every five years, to coincide with the Five-year Review, on source area 
wells with contaminant of concern that exceed cleanup concentrations. 

New monitoring wells would be placed to determine groundwater contours first, and then to 
conduct monitoring according to the following guidance: 
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• As quarterly groundwater sampling conducted in 1999 demonstrated that the plume did 
not appear to be migrating further, semi-annual rounds would determine the downward 
trend of concentration over time. 

• Additional sampling would be needed to determine if the warehouse and its associated 
pavements were found to be affecting the migration of contaminants or groundwater 
contours. Six wells were installed in 2001 to help with this assessment. 

1.5.3 Post-Construction Replacement Wells and Piezometers 

Wells replacing those destroyed during the warehouse construction were installed during December 
2001 and January 2002 following discussion of the number and locations of the wells by USACE 
and regulators. Factors that determined locations were historic release areas, known bedrock 
locations, needed hydraulic gradient monitoring points, and spatial distributions. The resulting set 
of wells was considered adequate to define any plume migration from the former source areas, as 
envisioned in the ROD. 

As a result of the installation of additional wells, four pre-existing and 14 replacement monitoring 
wells became available for groundwater chemical sampling. Twenty-six monitoring wells and 
piezometers became available for measuring water levels to evaluate groundwater flow direction 
around the warehouse. The spatial distribution of the wells relative to bedrock topography is 
discussed below. 

The former AOC 32 UST site is situated beneath pavement along the outside edge of the 
warehouse over the eastern portion of an apparent rock ridge, which creates a hydraulic gradient 
and interpreted contaminant migration potential to the east. The monitoring wells and piezometers 
are distributed as follows: 

• Three bedrock source area wells (32M-01-13XBR, 32M-01-15XBR, and 32M-01-
18XBR) surround and are hydraulically downgradient of the former UST No. 13 site; 

• Two bedrock wells (32M-01-16XBR, 32M-01-l 7XBR), one overburden/bedrock well 
pair (32M-0l-14XOB/-14XBR), and well SHL-25 are sentry wells; 

• Bedrock piezometer 32Z-0 1-1 0XBR and bedrock piezometer/well 32M-0 1-04XBR are 
on the flanks of the southern rock mound and are interpreted to be hydraulically cross 
gradient, but along strike south of the former location of UST No. 13. 

• Bedrock piezometer 32Z-01-06XBR is interpreted to be hydraulically cross gradient, 
but along strike north of the former location of UST No. 13. 

• Piezometer 32Z-99-02X provides water table control southeast of the UST No. 13 area. 

Monitoring wells and piezometers 32M-01-01X, 32Z-Ol-07XOB, 32Z-0l-08XOB, 322-01-
1 JXBR, and 32Z-01-12XBR are southwest of a northwest-southeast trending groundwater divide 
north of the warehouse and provide hydraulically upgradient information for AOC 43A. 
Monitoring well SHL-15 is located northeast of the divide and helps confirm its presence. 

The overburden/bedrock well pairs 43M-0 1-17XOB/-17XBR are considered to be AOC 43A 
source area wells; and well pairs 43M-0l-16XOB/-16XBR and 43M-01-20XOB/-20XBR are 
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considered sentry well pairs. Existing well 32M-92-03X appears to be hydraulically cross-gradient 
to the POL source area, but is used as a sentry well. The two overburden piezometers 32Z-0 l-
05XOB and 32Z-01-09XOB provide additional points to help determine groundwater flow 
directions on the west side of the warehouse. 

1.5.4 Changes to Long-Term Monitoring Plans and Activities 

Table 1-2 summarizes changes to LTMP that have been implemented since 2001. 

No additional monitoring wells have been constructed as a result of any findings at the AOCs. 
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This conceptual site model (CSM) has been prepared to summarize information on contaminant 
source areas, geology and hydrogeology, contaminant migration pathways, and potential receptors 
at AOCs 32 and 43A. It takes into account the changes to bedrock topography and potential 
changes to the local groundwater flow systems from decreased infiltration due to the warehouse 
and paved areas. The CSM will be updated, as appropriate, as more information about AOCs 32 
and 43A becomes available. 

2.1 CONTAMINANT SOURCE AREAS 

There are two primary historical contaminant source areas at the Site, the former location of waste 
oil UST No. 13 at AOC 32 and the former POL Area UST and AST locations at AOC 43A (Figures 
1-2 and 1-3). Contaminants detected in the vicinity of UST No. 13 consist of chlorobenzene, 
dichlorobenzenes, TCE, and VPH. Inspection of the tank upon removal in 1992 showed that the 
tank was dented, but there were no holes or severe corrosion (ATEC, 1994). Contaminants are 
believed to have been released via surface spills or leaks in associated piping or appurten·ances. 
Arsenic and manganese have also been detected above cleanup goals and may be attributed to 
reducing conditions caused by biodegradation of organic contaminants. Contaminated soils 
associated with the tank were excavated to a depth of approximately 9 feet and disposed offsite. 
Confirmatory samples collected during the UST No. 13 removal indicate that the bulk of the soil 
contamination was removed during the tank removal. Limited residual contaminants may remain, 
however, at the bedrock/overburden interface located approximately 8 to 10 feet below ground 
surface (bgs) at this location. Secondary releases of contaminants may have occurred during 
warehouse construction when bedrock blasting and excavation may have mobilized residual 
contamination. The primary concern for this historical source area is contaminants in groundwater. 

Contaminants historically detected at the POL area USTs and ASTs include total petroleum 
hydrocarbons, TCE, and benzene, to'luene, ethylbenzene, and xylene. Arsenic and manganese have 
also been detected above cleanup goals and may be attributed to reducing conditions caused by the 
biodegradation of organic contaminants. There has been no exceedance of site cleanup goals for 
VOCs or other fuel-related compounds since 2002. 

Approximately 800 cubic yards of petroleum-contaminated soil were removed during the 
1998/1999 tank removals at AOC 43A (E&E, 1994). The RI report states that the releases from the 
AST area occurred near the ground surface whereas the releases at the UST area occurred below 
the surface. More detailed documentation on the pre-1990 AOC 43A tank removals could not be 
located during preparation of this document. Residual fuel-related contamination, if present in 
soils, may serve as a secondary groundwater contaminant source; however, groundwater 
monitoring does not show evidence of this. The primary concern for this source area is 
contaminants in groundwater. 

2.2 GEOLOGY AND HYDROGEOLOGY 

Prior to 2000, two bedrock outcrop areas existed in the area now occupied the Lot 10 warehouse 
(Figure 2-1 ). These outcrops were flattened during bedrock excavation for the warehouse. Figure 
2-2 shows interpreted subsurface bedrock topography following bedrock excavation and warehouse 
construction, based on historical geotechnical and boring log information. As shown on the figure, 
two localized bedrock highs remain, one beneath the northeast comer of the warehouse, and one 
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beneath the southeast comer, and a roughly north-south ridge runs beneath the eastern edge of the 
warehouse building. The finish floor of the warehouse is at El. 263.6 feet (Ostrowski, 2006), and, 
therefore, rock probably had to be removed to at least El. 260 feet. Bedrock outcrops remain north­
northeast of the warehouse and on Shepley's Hill (which has extensive bedrock outcrops) 
northwest of the site. 

Examination of the bedrock outcrop northeast of the warehouse shows a joint structure trending 
roughly north-south. Bedrock beneath the site consists of the Ayer granite and the Berwick 
quartzite. Both rock types show the largest amount of fracturing near the top (5 to 10 feet), and 
become more competent with depth, consistent with a glacial erosion contact. Impacts to the 
bedrock competency as a result of blasting and excavation are unknown. Removal of the upper 
fractured zone may have decreased overall fracture permeability while mechanical fracturing due to 
blasting may have increased the local permeability. 

AOC 32 Hydrogeology 
There is no apparent overburden aquifer in the immediate vicinity of the former waste oil UST 
No.13. Overburden groundwater appears to be present; however, approximately 100 feet to the 
east and 300 feet to the west of the former UST location. East of UST No. 13, overburden 
groundwater flow has been interpreted to be to generally to the east with some variation between 
the northeast and southeast in the RI report (E & E, 1994) and the Monitored Natural Attenuation 
Report (SWETS, 2000b), both of which pre-date construction of the warehouse. West of the 
bedrock ridge, overburden groundwater flow is to the south and southwest. 

Interpretation of the bedrock potentiometric surface also shows a groundwater divide bisecting Lot 
10 in a north-northwest to south-southeast direction. It should be noted that this interpretation is 
based solely on groundwater elevation data which give an indication of the potential for flow in a 
certain direction. Actual bedrock groundwater flow directions are determined by both hydraulic 
gradients and fracture orientation. Historical water level data are _interpreted to show that the 
potential for bedrock groundwater flow in the vicinity of the AOC 32 waste oil UST is to the east. 

A second groundwater divide, which trends roughly west to east, exists northwest of the warehouse 
in the vicinity of 32M-92-01X. Groundwater north of this divide (i.e., in the vicinity of SHL-15 
flows to the northeast, while groundwater south of this divide flows to the south. The exact 
location of this divide relative to monitoring well 32M-92-01X is uncertain, and groundwater flow 
at 32M-92-01X may change direction seasonally and in response to precipitation events. 

Evaluation of vertical hydraulic gradients between the overburden and bedrock aquifers for the one 
monitoring well pair at AOC 32, 32M-0l-14XOB/-14XBR, shows consistent upward gradients. 

AOC 43A Hydrogeology 
The RI report (E & E, 1994) and the Monitored Natural Attenuation Report (SWETS, 2000c), both 
of which pre-date construction of the warehouse, have historically interpreted overburden 
groundwater flow in the vicinity of the AOC 43A to be to the southwest. The mapped distribution 
of total petroleum hydrocarbons in soil shown in Figure 5-1 of Volume III of the RI report (E & E, 
1994) (see Figure 1-2 of this report) and is interpreted in the RI report to be indicative of the 
southwest groundwater flow direction. 

Bedrock groundwater flow potential is interpreted to be to the southwest. It should be noted that 
this interpretation is based solely on groundwater elevation data which give an indication of the 
potential for flow in a certain direction. Actual bedrock groundwater flow directions are 
determined by both hydraulic gradients and fracture orientation. 
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Evaluation of data shows vertical hydraulic gradients between the overburden and bedrock aquifers 
for the monitoring well pairs 43M-0l-16XOB/-16XBR and 43M-0l-17XOB/-17XBR have 
historically been upward or neutral. Vertical hydraulic gradients at 43M-0l-20XOB/-20XBR, 
located approximately 300 feet to the southwest of the AOC 43A source area USTs, have been 
primarily upward or neutral, but with occasional downward gradients across the 
bedrock/overburden interface. An examination of the data shows no relationship to seasonality in 
general; however, vertical gradients may be influenced by larger scale precipitation events. 

2.3 CONTAMINANT NATURE AND DISTRIBUTION 

The following contaminant migration pathway discussions are based on the geology and 
hydrogeology interpretations and the above contaminant distributions. 

AOC 32 Contaminant Migration Pathways 
Potential contaminant migration pathways from release to projected distribution for AOC 32 are as 
follows: 

• Contaminants released via surficial spills/releases or leaks m piping to surface or 
subsurface soils. 

• Vertical migration via gravity flow and infiltration of recharge water to bedrock 
overburden interface. 

• Further vertical migration in fractures to bedrock aquifer. 

• Based on historic contaminant distributions in bedrock wells, the shallow fracture 
network does not have a high degree of connectivity - the actual amount of fracture 
connectivity is unknown. 

• Horizontal hydraulic gradients in the bedrock aquifer indicate potential for dissolved 
contaminant flow to the east-northeast. 

• Upward hydraulic gradients measured across the bedrock/overburden interface suggest 
dissolved contaminants would tend to migrate from bedrock to overburden aquifers at 
areas where overburden aquifer is present. 

• Overburden groundwater flow paths are to the east-northeast toward Shepley's Hill 
Landfill. 

AOC 43A Contaminant Migration Pathwavs 
Potential contaminant migration pathways from release to projected distribution for AOC 43A are 
as follows: 

• Contaminants released via surficial spills/releases or leaks in tanks or piping to surface 
and subsurface soils. 

• Vertical migration of fuel and related contaminants via gravity flow and infiltration of 
recharge water through unsaturated overburden to overburden groundwater. 
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• Dissolved phase transport of contaminants in groundwater via advective flow to the 
southwest. 

• The lack of detected contaminants to the southwest suggests that the bulk of 
contamination was removed during tank excavations or has attenuated. Remaining 
contaminants are likely sorbed to overburden soils. 

2.4 POTENTIAL RECEPTOR ANALYSIS 

The following items provide a potential receptor analysis for AOCs 32 and 43A. 

AOC32 

• There is no groundwater use or exposure to site groundwater as Devens is served by 
Devens Commerce Commission water supplies. 

• The closest delineated Zone II is 1,800 feet to the west of the site (McPherson Well 
Zone II); however, the lateral continuity of the aquifer over this distance is unknown. 

• There is no use of or exposure to contaminated surface water at the site. 

• Groundwater modeling for Shepley's Hill Landfill suggests that AOC 32 groundwater 
will not discharge to Plow Shop Pond. 

• There is no current exposure to soil. Exposure potential is limited by the presence of 
the warehouse and associated paved parking lot. 

• The lack of an overburden aquifer beneath much of the warehouse limits the potential 
for contaminant migration to indoor air. The estimated depth to the water table is 20 
feet or greater, limiting the potential for vapor intrusion. Inspection of the building 
floor showed that it is well maintained, with no observed cracks or penetrations. 

AOC43A 

• There is no groundwater use or exposure to site groundwater as Devens is served by 
Devens Commerce Commission water supplies. 

• The closest delineated Zone II is 1,800 feet to the west of the site (McPherson Well 
Zone II). 

• There is no use of or exposure to contaminated surface water at the site. 

• There is no current exposure to soil. Exposure potential is limited by the presence of 
the warehouse and associated paved parking lot. 

• The depth of the overburden aquifer beneath much of the warehouse limits the 
potential for contaminant migration to indoor air. The estimated depth to the water 
table is 20 feet or greater. 
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• Collected groundwater elevation data at 27 monitoring wells in June and 25 in 
December 

• Collected groundwater samples for analysis from 18 monitoring wells and 9 in October 

• Performed a monitoring well inspection to identify well maintenance needs and 
priorities in May, October, and December 

Table 3-1 lists the monitoring wells used for groundwater elevation monitoring and sampling. 

Appendix I contains well construction information, boring logs, and construction diagrams. 
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4.0 LONG-TERM MONITORING RESULTS AND DISCUSSION 

4.1 GROUNDWATER ELEVATION MONITORING 

The ROD requires groundwater modeling and monitoring to demonstrate that MNA is working. 
Modeling consists of plotting and contouring groundwater elevations and contaminant 
concentrations. 

USACE measured water levels in 27 monitoring wells in June 2005 and in 25 monitoring wells in 
October 2005 when 32Z-0l-04XBR could not be located and 43M-0l-20XOB could not be 
opened. Interpretations of groundwater flow directions are based on the latest revised bedrock 
contours. 

Weather records for the Fitchburg airport show indicate total precipitation of9.89 inches during the 
2-month period (April 13 -June 12) preceding the June sampling event. 2.03 inches fell during the 
period of June 6 through June 12, with the majority of that (1.57 inches) occurring on June 8, 2005. 
Precipitation totaled 15.07 inches during the 2-month period (September 3 - November 2) 
preceding the November sampling event, with 13.46 inches of that during October. Only 0.02 
inches was recorded during the period from October 26 through November 2, 2005. 

4.1.1 Groundwater Flow In Overburden 

Figures 4-1 and 4-2 show interpreted overburden groundwater elevation contours at AOCs 32 and 
43A based on data collected in 2005. These data, along with data from previous years, are 
contained in Table 4-1. The figures indicate that overburden groundwater is absent above the 
bedrock ridge that extends north-south beneath the eastern portion of the warehouse. Bedrock 
elevation decreases east and west of the bedrock ridge, thereby permitting an overburden aquifer. 
Overburden groundwater east of the bedrock ridge and the warehouse is interpreted to flow to the 
east and northeast before merging with the north to northeast regional flow. 

The warehouse and associated pavement limit recharge above and immediately west of the bedrock 
ridge. Recharge west of the ridge occurs from runoff from Shepley's Hill to the northwest, 
infiltration in the area between the warehouse and the Shepley's Hill, and two infiltration basins 
located along Cook Street which receive runoff from the warehouse area. Groundwater flow is 
interpreted to be southerly near the northwest corner of the warehouse before turning to the 
southwest and west along a westward trending bedrock trough. Groundwater flow in the vicinity 
of the historical source area ASTs and USTs at AOC 43A is to the southwest. These 
interpretations are consistent with the CSM. 

Groundwater flow patterns and the locations of monitoring wells SHL-15 and 32M-92-0IX are 
such that SHL-15 and 32M-92-0IX are unlikely to be influenced by contamination at either AOC 
32 or 43A. 

4.1.2 Groundwater Flow Through Bedrock 

Figures 4-3 and 4-4 show interpreted bedrock groundwater elevation contours at AOCs 32 and 43A 
based on data collected in 2005. These data, along with groundwater elevation data from previous 
years, are contained in Table 4-1. Bedrock groundwater in the vicinity of UST No. 13 is 
interpreted to flow east to northeast June and east or slightly south of east in October. Overall, 
bedrock groundwater flow east of the bedrock ridge and warehouse is interpreted to be to the east 
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and northeast. Bedrock groundwater flow west of the bedrock ridge is interpreted to be to the 
southwest. These interpretations are consistent with the CSM. 

It should be noted that actual bedrock groundwater flow directions are determined by both 
hydraulic gradients and fracture orientation. The warehouse and associated pavement limit 
recharge to the bedrock ridge and the rate of flow through the rock is expected to be low. 

4.1.3 Vertical Hydraulic Gradients 

There are four monitoring well pairs (32M-01-14XOB/-14XBR, 43M-0l-16XOB/-16XBR, 43M­
Ol-17XOB/-17XBR, and 43A-0l-20XOB/-20XBR) at AOCs 32 and 43A available for assessing 
vertical hydraulic gradients between bedrock and overburden. As shown in the following table, 
vertical gradients were generally upward or neutral at all well pairs for which data were available. 
Well pair 43M-0!-16XOB/-16XBR showed a neutral (possibly upward gradient) in June. 

Assessment of Vertical Hydraulic Gradients 
Elevation· Elevation 

Monitoring Well Jnne2005 Gradient October Gradient 
2005 

32M-0l-14XOB 234.49 upward 231.53 upward 
32M-0l-14XBR 236.18 232.56 

43M-0l-16XOB 235.20 neutral 231.77 upward 
43M-0 I-I 6XBR 235.29 231.92 

43M-0 1-l 7XOB 234.95 upward 231.81 upward 
43M-0l-17XBR 235.55 231.92 

43M-0 l-20XOB 234.29 upward 
Not collected Not 

calculated 
43M-0l-20XBR 234.42 231.43 
Notes: 
Elevations in feet 
Elevation differences less than 0.1 feet are considered to represent neutral gradients. 

This pattern is consistent with historical data which show upward or neutral vertical hydraulic 
gradients at well pairs 32M-0I-14XOB/-14XBR, 43M-0l-16XOB/-16XBR, and 43M-0l-17XOB/­
l 7XBR. Although monitoring well pair 43A-0!-20XOB/-20XBR has shown upward or neutral 
gradients on nine of 12 occasions, it has shown downward gradients on three occasions. The 
historical distribution of upward, downward, and neutral hydraulic gradients does not show a 
seasonal influence. Figures 4-5, 4-6, 4-7, and 4-8 show plots of water levels in these wells. 

These upward, neutral, and vertical hydraulic gradients will tend to keep dissolved phase 
contaminants from migrating from overburden into bedrock and to wash any dissolved phase 
contaminants already in bedrock out into overburden. 

4.2 GROUNDWATER SAMPLING 

Groundwater at AOCs 32 and 43A was sampled in June and October 2005 by USACE using low­
flow groundwater sampling procedures as detailed in Appendix A. Table 3-1 lists the monitoring 
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wells included in 2005 sampling, and Figure 4-1 shows the location of the monitoring wells. 
Samples were analyzed by Severn Trent Laboratories (STL) in Colchester, VT. AMRO 
Environmental Laboratories Corporation (AMRO) of Merrimack, New Hampshire analyzed the 
quality assurance (QA) split samples. Groundwater sampling log sheets are contained in 
Appendices B and C. A USACE chemist performed the data evaluation and data evaluation reports 
and Quality Assurance comparison reports are contained in Appendices D, E, and F. 

4.2.1 Analytical Methods 

Water samples were analyzed for VOCs, VPH, EPH, PCBs, dissolved gases, alkalinity, nitrate, 
nitrite, sulfate, sulfide, ammonia, chemical oxygen demand (COD), total organic carbon (TOC), 
total phosphate, and total arsenic, lead, and manganese. VOCs were analyzed using EPA Methods 
8260B. EPH and VPH were analyzed by the MADEP method, and PCBs were analyzed by EPA 
Method 8082. 

Tables 4-2 and 4-3 present groundwater analytical data obtained in 2005. The tables compare 
contaminant concentrations to applicable cleanup goals and Massachusetts Contingency Plan 
(MCP) standards for the parameters agreed to for monitoring and listed in Table 4-4. (It should be 
noted that the list of parameters in Table 4-4 differs from the list of cleanup goals in the ROD.) 
The MCP Method I GW-1 concentration is listed in the tables for compounds with no ROD 
established cleanup goal. Exceedances of cleanup goals are shaded in the tables, and exceedances 
ofMCP criteria are shown in bold. 

4.2.2 Resnlts -AOC 32 Wells East of Warehouse 

Review of the 2005 data for 32M-0J-14XOB shows total arsenic (88.7 micrograms per liter [µg/L]) 
and total manganese (6,010 µg/L) concentrations exceeded cleanup goals in June, and arsenic in 
(41.9 µg/L) exceeded the revised Maximum Contaminant Level (MCL) and GW-1 standard in 
October. Monitoring well 32M-0 1-14XOB also exceeded the manganese cleanup goal in 2003 and 
2004, and has exceeded the revised arsenic MCL, but not the arsenic cleanup goal in the past. 
Arsenic (89.1 µg/L) and lead (21.7 µg/L) exceeded cleanup goals in 32M-0J-14XBR in October. 
The 2005 data show the first cleanup goal exceedances at 32M-0l-14XBR since 2002; however, 
total arsenic has exceeded the revised MCL in the past. The high historical total arsenic 
concentrations appear strongly associated with particulate matter, as concentrations in filtered 
samples were Jess than IO µg/L. 

Arsenic, lead, and manganese have not been shown to be associated with UST No. 13. The 
reason(s) for their presence in 32M-0l-14XOB/-14XBR are not clear, although arsenic and 
manganese are believed to represent naturally present material. High arsenic and manganese 
concentrations are often associated with reducing conditions created by degrading organic material, 
although field measurement of oxidation-reduction potential and dissolved oxygen do not indicate 
reducing conditions at 32M-0l-14XOB/-14XBR. Comparison of historical total and dissolved 
arsenic data suggests a strong correlation with entrained solids in the samples. Continued sampling 
is recommended to see if the high concentrations persist or decline. Table 4-5 summarizes 
contaminant exceedances in all wells for the period from 2002 through 2005. 

The data also show that exceedances ofVOCs, VPH, and manganese persist in bedrock source well 
32M-0l-18XBR. The following VOCs were detected above their respective cleanup goals at well 
32M-0l-18XBR in June 2005: 1,2-dichlorobenzene (4,500 µg/L vs. 375 µg/L goal), and 1,4-
dichlorobenzene (370 µg/L vs.75 µg/L goal). Aromatic hydrocarbons in the C9-CJ0 range 
exceeded their cleanup goal (260 vs. 200 µg/L goal) and manganese exceeded its cleanup goal 
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(16,700 vs. 3,500 µg/L goal). Total arsenic at 24.4 µg/L did not exceed the established cleanup 
goal of 50 µg/L, but did exceed the revised MCL and GW-1 standard of 10 µg/L. The previous 
maximum detected concentration of arsenic was 11 µg/L in May 2004. Chlorobenzene at 410 µg/L 
exceeded the GWI standard of I 00 µg/L. 

In October, the following contaminants exceeded cleanup goals at 32M-01-18XBR: 1,2-
dichlorobenzene (1,450 vs. 600 µg/L goal), 1,4-dichlorobenzene (120 vs. 75 µg/L goal), C9-C10 

aromatic hydrocarbons (1,150 vs. 200 µg/L goal), and manganese (11,600 vs. 3,500 µg/L goal). 
1,3-dichlorobenzene exceeded the GW-1 standard (209 vs. 40 µg/L goal), but not its cleanup goal 
of 600 µg/L. It is noteworthy that dichlorobenzene concentrations appear to be declining. Table 4-
6 summarizes exceedances of cleanup goals at 32M-01-18XBR for the period 2002 through 2005. 

There were no other exceedances of cleanup goals in AOC 32 monitoring wells north and east of 
the warehouse in 2005. Figure 4-9 shows the locations of cleanup goal exceedances in 2005. 

Figures 4-10 through 17 show plots of contaminant trends over time for the following parameters at 
32M-0 1-18XBR: TCE; 1,2-dichlorobenzene; 1,3-dichlorobenzene; 1,4-dichlorobenzene; 
chlorobenzene; C9-C10 aromatic hydrocarbons; C9-C12 aliphatic hydrocarbons; and C9-C18 aliphatic 
hydrocarbons. It should be noted that contaminant concentrations in October 2005 tended to be 
lower than in the past, particularly for the chlorinated benzenes and C9-C10 aromatics. 
Concentrations ofTCE have decreased to less than 1 µg/L. Manganese concentrations at 32M-01-
18XBR remain well above the cleanup goal, although some decrease occurred in October 2005. 

The decrease in contaminant concentrations at 32M-01-18XBR in October is encouraging; 
however, continued sampling is necessary to determine whether this is part of a trend or, 
alternately, reflective of groundwater and sampling/analysis variability. Although samples from 
32M-01-18XBR show relatively low oxidation-reduction potential readings and high manganese 
concentrations, both of which are indicative of the reducing conditions necessary for reductive 
dechlorination, dissolved oxygen was too high in October to support reductive dechlorination 
processes. The 2004 Annual Report concluded that conditions at 32M-0l-18XBR were not 
conducive to microbial reductive dechlorination of chlorinated compounds. 

The Mann-Kendall test for trend (Kendall, 1975) was applied to the data for organic contaminants 
at 32M-01-l 8XBR with cleanup goal exceedances listed in Table 4-6. 

A minimum of four data points is required for conducting a Mann-Kendall test for trend and be 
statistically significant at the 95-percent confidence level. For each set of data ordered in time, the 
Mann-Kendall statistic (S) is calculated by comparing each data value to subsequent data values. 
Starting with the first data point, each subsequent data point is compared to the baseline value, and 
each comparison is assigned a value of 1 (greater than the baseline point), 0 (equal to the baseline 
point), or 1 (less than the baseline data point), whereby a set of values is calculated for each 
individual data point. This evaluation is completed for each data point in turn, with the maximum 
possible contribution to the total S value consequently decreasing with each subsequent 
comparison. All calculated values are then summed, and the resulting value is the S value. The S 
value is either negative, positive, or possibly zero, and indicates the potential for a decreasing trend 
(negative S value) or increasing trend (positive S value). The Mann-Kendall test probability (p) is 
then obtained from published tables for the number of data points and the calculated S value. This 
p-value is the probability that the S value was calculated in the absence of a true trend (the null 
hypothesis of the test is no trend). For the S-statistic to indicate a statistically significant trend, 
some level of confidence must be selected, and the value of S must be sufficiently high that the null 
hypothesis of no trend is rejected. 
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For purposes of this evaluation, a confidence level of 90 percent or greater (p-value <0.1) is 
considered indicative of a high confidence level for trend. The probability of no trend, p, has been 
determined for the available data. Results of the statistical trend analysis do not result in rejection 
of the null hypothesis of no statistically significant trend for five of the six evaluated parameters 
(see Appendix G). That is to say, a significant trend, increasing or decreasing, was not identified 
for five of the six evaluated parameters. 

Three dates had elevated detection limits for TCE, and analyses for these dates were reported as 
below detection limit. The Mann-Kendall test was performed on the five reported values 
(including one estimated value). TCE showed a significant downward trend. 

4.2.3 Results - Monitoring Wells West and North of Warehouse 

Monitoring wells SHL-15, 32M-92-01X, 32M-92-03X, 43M-01-16XOB/-16XBR, 43M-0l-
17XBR/-17XOB, and 43M-0 1-20XOB/-20XBR located west and northwest of the warehouse were 
sampled in June 2005, and 32M-92-01X was sampled in October 2005. Analytical results for 
VOCs, VPH, EPH, and PCBs were generally below reporting limits for organic analytes. There 
were no exceedances of cleanup goals for organic compounds. 

The revised MCL for arsenic was exceeded in SHL-15 in June 2005 (14.4 vs. 10 µg/L goal), but 
not in October (9.9 vs. 10 µg/L goal). Arsenic concentrations in samples from SHL-15 have 
exceeded 10 µg/L in 11 of 12 samples since January 1999, with values as great as 327 µg/L in 
October 1999. The two lowest values were in 2005. A seasonal pattern is not evident, although a 
precipitation/infiltration influence is possible. Manganese exceeded its cleanup goal in SHL-15 in 
October 1999 (6,200 vs. 3,500 µg/L goal) and April 2002 (4,100 vs. 3,500 µg/L goal). Monitoring 
well SHL-15 is interpreted to be in a separate flow regime (i.e., hydraulically 
upgradient/crossgradient) from AOCs 32 and 43A and may be influenced by Shepley's Hill 
Landfill. 

There were no other cleanup goal exceedances for inorganic analytes in monitoring wells north and 
west of the warehouse. 

Groundwater flow patterns and the location of monitoring wells SHL-15 and 32M-92-01X are such 
that SHL-15 and 32M-92-01X are unlikely to be influenced by contamination at either AOC 32 or 
43A. 

4.3 MONITORING WELL INSPECTION 

In addition to the monitoring well inspection performed during sample collection, USACE 
personnel inspected AOC 32 and 43A monitoring wells in December 2005 and January 2006 to 
identify maintenance needs and priorities. The inspection involved assessing well conditions more 
closely than typically done during monitoring activities. The inspection identified the need for 
several new road boxes and other maintenance items. Maintenance activities were performed in 
January 2006 and included replacing or resetting the road boxes and surface seal for 12 wells. In 
addition, the internal riser of one well was repaired and three wells were redeveloped. Assessment 
and repair activities are listed in Appendix H. 
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Quality assurance/quality control (QA/QC) samples were collected to monitor the sample 
collection, transportation, and analysis procedures. USACE collected the samples and performed 
the data evaluation for both of the sampling events in 2005. 

5.1 JUNE 2005 QA/QC AND DATA VALIDATION 

STL of Colchester, VT analyzed eighteen groundwater samples including the appropriate quality 
control (QC) samples (i.e., duplicate, matrix spike/matrix spike duplicate). A duplicate QA sample 
was collected from the most contaminated well, 32M-0l-18XBR. USACE's Chemical Data 
Evaluation examines acceptability of the primary lab's data (Appendix D). In addition, the QA 
laboratory, AMRO of Merrimack, NH, analyzed the groundwater duplicate sample. The Chemical 
Quality Assurance Report compares AMRO's results and STL's QA results (Appendix E). 

5.1.1 Data Evaluation Summary 

Eighteen groundwater samples collected from AOCs 32 and 43A on June 13, 15, and 17, 2005, 
were analyzed for VOCs, VPH, dissolved gases, EPH, PCB, alkalinity, nitrate, nitrite, sulfate, 
sulfide, ammonia, COD, TOC, total phosphate, and total and dissolved arsenic, lead and 
manganese. In addition, the laboratory analyzed one field duplicate (32M-01-DUP, a duplicate of 
sample 32M-01-18XBR), one matrix spike/matrix spike duplicate set (MS/MSD) (32M-01-
17XBR-MS and 32M-01-17XBR-MSD), three trip blanks (dated 6/13/05, 6/15/05, and 6/17/05), 
and one rinsate blank (32-43A-EQB, dated 6/16/05). 

The results were evaluated (Appendix E) for acceptability in accordance with the laboratory's 
defined acceptance limits, standard EPA SW846 guidance, guidelines provided in the "Interim 
Chemical Data Quality Management (CDQM) Policy for USACE Hazardous, Toxic and 
Radioactive ·Waste (HTRW) Projects", dated 23 November 1998, and/or EM 200-1-10 
(DRAFT/Final), "Guidance for Evaluating Performance Based Chemical Data Packages". 

All sample coolers were packed with sufficient quantities of ice in the field and were appropriately 
preserved. There were no shipment or receipt anomalies. All samples were appropriately 
preserved as stated in the two Tables I of Appendix D. Samples were extracted and analyzed in 
accordance with the methods and holding time requirements. Exceptions are noted in Appendix D. 
Based on the data evaluation elements reviewed (including holding times, blank sample results, 
surrogate recoveries, duplicate samples and MS/MSD recoveries), all data may be reported without 
qualification, except as summarized below. 

Volatile Organic Compound Analysis 

• A peristaltic pump was used to collect the samples from wells 32Z-99-02X and 43M-
01-20XBR. It was necessary to use· the peristaltic pump instead of the submersible 
pump due to the small diameter of the well casing at 32Z-99-02X and the slow 
recharge rate at 43M-01-20XBR. The wells were identified on the data tables as being 
sampled with the peristaltic pump. 
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• As a result of equipment blank contamination, results for 1,2-dichlorobenzene in 
samples 32M-0J-14XBR, 32M-0J-15XBR, 32M-0l-16XBR, and 32M-0J-!7XBR are 
qualified as tentatively not detected (UJ) at the reported concentration. 

• Due to low matrix spike recovery, hexach!orobutadiene, bromobenzene, 2-
chlorotoluene, and 4-chlorotoluene reporting limits were qualified as estimated (UJ) in 
sample l 7XBR. 

• All 2-chloroethyl-vinyl ether results were rejected (R) due to the inability to recover 
the compound from the MS and MSD samples. 

Target Analyte List Metals Analysis 

• Laboratory spike sample: Sample 32M-0I -I 4XBR was spiked - the percent recoveries 
were acceptable for lead and manganese. The arsenic percent recovery was slightly 
high; outside QC limits 127 percent (limits 80 to 120 percent). Therefore the arsenic 
result for that sample was qualified as (J+), possibly biased high as a result of the high 
spike recovery. 

General Analyses 

• Phosphorous results for all samples was qualified as tentatively not detected at the 
reported concentration (UJ) due to the contamination found in the equipment blank 
sample. 

• The reporting limit for TOC in sample 43M-0I-20XOB was estimated (UJ) due to the 
low matrix spike recovery. 

• COD and TOC results for sample 32M-0J-l 7XBR were qualified as potentially biased 
low (J-) due to the low recovery of the matrix spike from that sample. 

5.1.2 Laboratory Quality Assurance Summary 

There were no sample shipping and chain-of-custody deficiencies. Data comparisons showed 
overall agreement for 111 of 119 analytical tests in total, and quantitative agreement in 29 of the 37 
results for which the analyte was detected by at least one of the labs. 

The complete report, including copies of the chain-of-custody documents and sample receipt 
checklists are in Appendix E. 

5.2 OCTOBER2005DATA VALIDATION 

STL analyzed nine groundwater samples including the appropriate QC (duplicate, matrix 
spike/matrix spike duplicate) samples. A duplicate QA sample was collected from the most 
contaminated well, 32M-0l-!8XBR. USACE's Chemical Data Evaluation examines acceptability 
of the primary lab's data (Appendix F). In addition, the QA laboratory, AMRO, analyzed the 
groundwater duplicate sample. The Chemical Quality Assurance Report compares AMRO's results 
and STL's QA results (Appendix F). 
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Nine groundwater samples collected from AOCs 32 and 43A on October 3, 4, and 5, 2005 were 
analyzed for VOCs, VPH, EPH, and total arsenic, lead, and manganese. In addition, the laboratory 
analyzed one field duplicate (of sample 32M-0 1-1 SXBR), four trip blanks (dated 10/3/05, 10/4/05 
(2), and 10/5/05), and one rinsate blank, 32-43A-EQB, dated 10/4/05). 
The results were evaluated for acceptability in accordance with the laboratory's defined acceptance 
limits, with standard EPA SW846 guidance, guidelines provided in the "Interim Chemical Data 
Quality Management (CDQM) Policy for USACE Hazardous, Toxic and Radioactive Waste 
(HTRW) Projects", dated 23 November 1998, and/or EM 200-1-10 (DRAFT/Final), "Guidance for 
Evaluating Performance Based Chemical Data Packages". 

All sample coolers were packed with sufficient quantities of ice in the field and were appropriately 
preserved. There were no shipment or receipt anomalies. Samples were extracted and analyzed in 
accordance with the methods and holding time requirements. Exceptions are noted in Appendix D. 
Based on the data evaluation elements reviewed (including holding times, blank sample results, 
surrogate recoveries, duplicate samples and MS/MSD recoveries), all data may be reported without 
qualification, except as summarized below. More complete details are in Appendix D. 

Volatile Organic Compound Analysis 

• The laboratory spiked sample 32M-0l-13XBR in addition to the sample designated for 
matrix spike. 1,2,3-trichlorobenzene was under-recovered from this spike, 
consequently, the result for this compound in sample 32M-0I-13XBR is qualified 
(UJ), tentatively not detected at the reporting limit value. 

Extractable Petroleum Hydrocarbons Analysis 

• Naphthalene was detected in the method blank associated with samples SHL-15, 32M-
92-01X, 32M-0l-18XBR, AND 32M-0l-18XBR-DUP. As a result, naphthalene 
results in these samples are qualified (UJ). 

• The results of the EPH analysis for sample 32M-0J-18XBR and its duplicate sample 
showed greater than 25 percent relative percent difference for C9-C18 aliphatic 
hydrocarbon range. As a result, both results are qualified as (J) estimated. 

• Target Analyte List Metals Analysis. 

• Laboratory spike sample: Sample 32M-0J-13XBR was spiked - the percent recoveries 
were acceptable for arsenic and lead. The manganese percent recovery was low; 
outside QC limits 44 percent (limits 75 to 125 percent). Therefore, the manganese 
result for that sample was qualified as (J-), possibly biased low as a result of the low 
spike recovery. 
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There were no sample shipping and chain-of-custody deficiencies. Data comparisons showed 
overall agreement for 92 of 97 analytical tests in total, and quantitative agreement in 11 of the 16 
results for which the analyte was detected by at least one of the labs. ' 

The complete report, including copies of the chain-of-custody documents and sample receipt 
checklists are in Appendix F. 
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• There were no exceedances of cleanup goals among AOC 43A monitoring wells 
sampled in June 2005. Further, there were no exceedances among these well in 2003 
or 2004. 

• Cleanup goal exceedances occurred at three (32M-0l-14XOB, 32M-0l-14XBR, 32M-
0l-18XBR) AOC 32 monitoring wells. No contaminant exceedances were noted in 
other AOC 32 monitoring wells. 

• The AOC 32 monitoring well pair 32M-0l-14XOB showed exceedances of arsenic and 
manganese and 32M-0l-14XBR showed exceedances of arsenic and lead in 2005. 
Although 32M-0l-14XOB has shown manganese exceedances in the past, this was the 
first exceedance for arsenic. These were the first exceedances at 32-0l-14XBR since 
2002. The reasons for these exceedances have not been identified. 

• Monitoring well 32M-Ol-l 8XBR continues to show exceedances of VOCs (1,2-
dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, and chlorobenzene), VPH 
(C9-C10 aromatic hydrocarbons), and manganese, although dichlorobenzene 
concentrations were generally lower in October 2005 than in several previous sampling 
rounds. 

• With the exception of TCE, the Mann-Kendall test for trend does not identify 
significant decreasing trends in contaminant concentrations at 32M-0l--l 8XBR. 

• Several of wells (i.e., 32M-0l-13XBR, 32M-0l-14XOB/-14XBR, 32M-0l-15XBR, 
32M-0l-16XBR, and 32M-0l-17XBR) are located in the vicinity of32M-0l-18XBR 
and the former location of UST 13. These wells show no evidence of the migration of 
contaminants away from the UST 13 area at levels of concern. 

• Neutral and upward vertical hydraulic gradients between bedrock and overburden tend 
to prevent migration of dissolved phase contaminants from overburden into bedrock 
and to wash any dissolved phase contaminants already in bedrock out into overburden. 

• Arsenic in monitoring well SHL-15 exceeded the revised MCL in June 2005, as it has 
historically. A seasonal pattern is not evident, although a precipitation/infiltration 
influence is possible. Monitoring well SHL-15 is interpreted to be a separate flow 
regime (i.e., hydraulically upgradient/crossgradient) from AOCs 32 and 43A and may 
be influenced by Shepley's Hill Landfill. 

• Groundwater flow patterns and the location of monitoring wells SHL-15 and 32M-92-
01X are such that SHL-15 and 32M-92-01X are unlikely to be influenced by 
contamination at either AOC 32 or 43A. 
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• Groundwater flow directions interpreted from 2005 data appear consistent with 
historical interpretations in spite of recent construction at Transfer Lot 10 and use of a 
different array of monitoring wells from which to collect data. 

• In the event that any wells are destroyed during construction at Lot 11, new wells 
could be installed, if necessary, on Lot IO property to maintain coverage along the 
eastern side of the site. 

6.2 RECOMMENDATIONS 

• Discontinue sampling for chemical analysis at SHL-15 and 32M-92-0IX, but retain for 
groundwater elevation measurements. 

• With the exception of SHL-15 and 32M-92-0IX, continue monitoring contaminant 
trends, seasonal effects, and geochemical trends ( dissolved oxygen, oxidation­
reduction potential) in the same wells monitored in October 2005. 

• With the exception of SHL-15 and 32M-92-01X, continue semiannual sampling 
frequency in the same wells monitored in October 2005. 

• Complete preparation of an updated LTMP for the combined sites to reflect the 
warehouse post-construction conditions. 

• Measure groundwater elevations at all AOC 32 and 43A wells for use in plotting 
groundwater contours and evaluating flow directions. 
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ABBREVIATIONS 

AOC 
AMRO 
AST 

bgs 
BRAC 

COD 
CSM 

DRMO 

E&E 

EPH 

FS 

HLA 
Home 

LTMP 

MACTEC 
MCL 
MCP 
MNA 
MS/MSD 
µg/L 

PCB 
POL 

QA 
QC 
QA/QC 

RFTA 
RI 
ROD 

SI 
STL 
SWETS 

TCE 
TOC 

Areas of Contamination 
AMRO Environmental Laboratories 
aboveground storage tank 

below ground surface 
Base Closure and Realignment ACT 

chemical oxygen demand 
conceptual site model 

Defense Reutilization and Marketing Office 

Ecology and Environment, Inc. 

extractable petroleum hydrocarbons 

feasibility study 

Harding Lawson Associates, Inc. 
Home Engineering Services, Inc. 

Long-term Monitoring Plan 

MACTEC Engineering and Consulting, Inc. 
maximum contaminant level 
Massachusetts Contingency Plan 
monitored natural attenuation 
matrix spike/matrix spike duplicate 
micrograms per liter 

polychlorinated biphenyl 
petroleum, oil, and lubricants 

quality assurance 
quality control 
quality assurance/quality control 

Reserve Forces Training Area 
remedial investigation 
Record of Decision 

site investigation 
Severn Trent Laboratories 
Stone and Webster Environmental Technology and Services 

trichloroethene 
total organic carbon 
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ABBREVIATIONS, continued 

USACE 
UST 

voe 
VPH 

U.S. Army Corps of Engineers 
underground storage tank 

volatile organic compound 
volatile petroleum hydrocarbons 
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Figure 4-5: Water Levels in Well Pair 32M-01-14XOB/XBR 
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Figure 4-6: Water Levels in Well-Pair 43M-01-16XOB/XBR 
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Figure 4-7 Water Levels in Well Pair 43M-01-17XOB/XBR 

260 • • • • • 1• • • • • 19 • 
250 

240 
A- -/Ir- - -A-- -I\- - --- -h---,4 __ -A- - -1 ~--- ---/1 ---- -A-- --- ----A- - - - -A 

c 
> 230 
<!) 

llf • llf ~ llE 
!Ii! "" 

liE llf 

X ..: 
z A- - -/Ir- - -A- - -I\- - - - - I-A- - - A -- -A- - --I r--- ---A ---- -A-- --- ---- A.- - - -A 

~ 
~ 220 
w - - - - - - - - - - -..., ..., ..., 

~ ~ ~ ~ ~ ~ ~ ~ 

210 G- - -0- - ... e-- -0- - --- -0---G-- rG- - -( )---- ---€) ~--- --0- - - -- -- - - s - - -e 

200 G- - -0-- ... €)-- -0- - - --- -0---G-- LO- - -( )---- ---€) ---- --0-- --- i-- ---~-- -e 

190 
.,.... N N N N C"') C"') C"') C"') s;:t- s;:t- s;:t- s;:t- LO LO LO LO 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

I I I I I I I I I I I I I I I I I 
(.) .... C a. (.) .... C a. (.) .... C: a. (.) .... C a. (.) 
Q) co ::, Q) Q) co ::, Q) Q) co ::, Q) Q) co ::J Q) Q) 

0 :2E ""') Cl) 0 :2E ""') Cl) 0 :2E ""') Cl) 0 :2E ""') Cl) 0 

Time 

• TOPVC-17-08 • GL - -6- • Top Screen-17-08 - -6- • Bot Screen-17-0B 
X Water Elev-17-0B • TOPVC-17-BR - -e- · Top Screen-17 -BR - -e- · Bot Screen-17 -BR 

Water Elev-17-BR -+- BEDROCK 



Figure 4-8 Water Levels in Well Pair 43M-01-20XOB/XBR 
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Figure 4-10: Trichloroethene Over Time at 32M-01-18XBR 
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Figure 4-11: 1,2-dichlorobenzene Over Time at 32M-01-18XBR 
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Cleanup Target is 600 ug/L 
MCPGW-1 is 600 ug/L (shown as heavy 
line) 
Multiple points for a date represent 
sample duplicate and QA lab data. 
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Figure 4-12: 1,3-dichlorobenzene Over Time at 32M-01-18XBR 
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Figure 4-13: 1,4-dichlorobenzene Over Time at 32M-01-18XBR 
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Cleanup Target is 75 ug/L 
MCP GW-1 is 5 ug/L (shown as heavy 
line) 
Multiple points for a date represent 
sample duplicate and QA lab data. 
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Figure 4-14: Chlorobenzene Over Time at 32M-01-18XBR 
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MCP GW-1 is 100 ug/L 
(shown as heavy line) 
Multiple points for a date 
represent sample duplicate 
and QA lab data. 
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Figure 4-15: C9-C10 Aromatics Over Time in 32M-01-18XBR 

Cleanup Target is 200 ug/L 
MCP GW-1 is 200 ug/L ( shown 
as heavy line) 
Multiple points for a date 
represent sample duplicate 
and QA lab data. 
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Figure 4-16: C9-C12 Aliphatics in 32M-01-18XBR 
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Cleanup Target 4,000 ug/L 
MCP GW-1 is 4,000 ug/L • (shown as heavy line) 
Multiple points for a date represent 
sample duplicate and QA lab data. * 
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Figure 4-17: C9-C18 Aliphatics Over Time at 32M-01-18XBR 

Cleanup Target 4,000 ug/L 
MCP GW-1 is 4,000 ug/L 
(shown as heavy line) 
Multiple points for a date 
represent sample duplicate and 
QA lab data. 
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TABLE 1-1 
SUMMARY OF MODIFICATIONS TO LONG-TERM MONITORING ACTIVITIES 

2005 ANNUAL REPORT 
AOCS 32 AND 43A 

DEVENS, MASSACHUSETTS 

Date Modification Rationale 

June 2005 Discontinued analysis for dissolved Analysis no longer necessary based on conclusion that only limited 
metals. potential exists for bio-remediation/attenuation to occur at UST No. 

13. 

October 2005 Discontinued sampling at 43M-0l- No chemical of concern exceedances in these wells in 2003, 2004, 
16XOB, -16XBR, -17XOB, -17XBR, - June 2005. 
20XOB, and -20XBR. 

Discontinued sampling at 32M-0l-04XBR Absence of chemical of concern exceedances. 

Discontinued analysis for COD, TOC, Analysis no longer necessary based on conclusion that only limited 
NH3, dissolved gases, alkalinity, and potential exists for bio-remediation/attenuation to occur at UST No. 
amons. 13. 

Discontinued analysis for PCBs. No exceedances of cleanup goal. 

P;\Projects\DEVENS\AOC 32_ 43A\2005 Annual Rp1\Tables\Table 1-2 Mod summ.doc 
10/5/2006 

Prepared by: JW, 10/5/06 
Checked by: SWR, 10/5/06.-SMf 



TABLE3-1 
SUMMARY OF 2005 GROUNDWATER ELEVATION MONITORING AND 

SAMPLING PROGRAM 

2005 ANNUAL REPORT 
AOCS 32 AND 43A 

DEVENS, MASSACHUSETTS 

Monitoring Well Elevation Sample Collection Sample Collection 
Description 1'

2 Well 
SHL-15 
SHL-25 
32M-92-0IX 
32M-92-03X 
32Z-99-02X 
32M-0l-04XBR 
32Z-0l-05XOB 
32Z-0l-06XBR 
32Z-0l-07XOB 
32Z-0l-08XOB 
32Z-0l-09XOB 
32Z-0l-l0XBR 
32Z-01-l lXBR 
32Z-0l-12XBR 
32M-0l-13XBR 
32M-0l-14XOB 
32M-0l-14XBR 
32M-0l-15XBR 
32M-0l-16XBR 
32M-0l-l 7XBR 
32M-0l-18XBR 

43M-01-16XOB 
43M-0l-16XBR 
43M-0l-17XOB 
43M-0l-17XBR 
43M-0l-20XOB 
43M-0l-20XBR 
Notes: 
1 OB = overburden 
2 BR = bedrock 

Monitorin2 
OB ✓ 

OB, sentry ✓ 

OB ✓ 

OB ✓ 

OB ✓ 

BR ✓ 

OB ✓ 

BR ✓ 

OB ✓ 

OB ✓ 

OB ✓ 

BR ✓ 

BR ✓ 

BR ✓ 

BR, source area ✓ 

OB, sentrv ✓ 

BR, sentrv ✓ 

BR, source area ✓ 

BR, sentrv ✓ 

BR, sentrv ✓ 

BR, source area ✓ 

OB, source area ✓ 

BR, source area ✓ 

OB, source area ✓ 

BR, source area ✓ 

OB, sentrv ✓ 

BR, sentrv ✓ 

P:\Projects\DEVENS\AOC 32_ 43A\2005 Annual Rpt\Tables\Table 3-1 program summ.doc 
10/5/2006 

June October 
✓ ✓ 

✓ ✓ 

✓ 

✓ 

✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

Prepared by: JW I 0/5/06 
Checked by: SWR I 0/5/06 ~ 



TABLE4-2 
GROUNDWATER ANALYTICAL RESULTS - JUNE 13-16, 2005 SAMPLING EVENT 

2005 ANNUAL REPORT 
AOCS 32 AND 43A 

DEVENS, MASSACHUSETTS 

IS1lt-.Spttil1c ntpor1Ing 
l\t CPG\V-1 Cleanup Goals Limit S11 1.....15 

PARAMETER (METHOD) " '"L ,,-IL ul!/L ""'L 
voe C8260J 
Voh11ile Or •anit Conmounds 
Vinyl chloride (chlor0tIhene) 2 2 1.0 I OU 
Irans- l ,2-Dichloroe1hene 100 55 1.0 IOU 
c1s- l ,2-Drchloroethene 70 55 I 0 I OU 
I I,I-Tnchloroechane 200 5 1.0 I.OU 
Trkhloroethene 5 5 1.0 1.0 U 
I .J-Dichlorobtnzene 40 600 I 0 1.0 U 
l,◄-Dkhloroben7tnt 5 75 I 0 I OU 
I,l-Dkhloroben1.tne 600 600 1.0 1.0 U 
D1ehlorodiflooromethane (Freon 12) 1.0 I.OU 
Chlornmcthane 1.0 I OU 
Bromomethane 10 1.0 I OU 

lehloroethane 1.0 I.OU 
Tt1chloronuorome1hane (Freon 11) I 0 1.0 U 
Acrolein 5.0 5 0U 
Freon TF I 0 LOU 
I l -D1ch!oroe1hene 7 1.0 1.0 U 
Acetone 3,000 5.0 JO 
Me1h11 1od1de JO I.OU 

arbon disulfide I 0 I.OU 
Allvl chloride I 0 1.0 U 
Mcthvlene chloude 5 1.0 I OU 
Acrvlon1tri!e 1.0 I.OU 
l .2-Dichloroeihene ftOlall 1.0 1.0 U 
MeIhvt•t•butvl tther 70 I 0 I OU 
I l•D1chloroe1hanc 70 1.0 1.0 U 
Vin i aceIate 1.0 I.OU 
r.,-.hlornnrene I 0 I OU 
2-Buianonc 350 5.0 5.0 U 
Prrinion1tnle •.a 4 0 U 
Methacrvlonurile 1.0 I OU 
Bromochloromcthane 1.0 I.OU 
Tetrah\tlrofuran 14 14 U 

hloroform 5 1.0 I.OU 
arbon tetrachloride 5 1.0 I.OU 

lsobu1 ,J alcohol blnanon 50 50 U 
Benzene 5 I 0 I OU 
I .2-DichloroeIhane 5 1.0 I OU 
I 2-Dichlornnrrinane 5 1.0 I.OU 
Me1hul Mcthacrvla1e 1.0 I.OU 
D1bromome1hane 1.0 I.O U 
1.4-Dioxane 50 50 U 
Bromodichloromethane 3 1.0 I.OU 
2-Chloroeihvl Vinvl Ether 1.0 I.OUR 
cis-1.J-Dichlornnrnn,,ne 0,5 ' 1.0 I.OU 
4-methvl-2--ntanone 350 5.0 5.0 U 
Toluene 1,000 10 I.OU 
Irans- I ,l-D1chlornnrnN"ne 0.5 • 1.0 I.OU 
E1hvl meIhacrvla1e I 1.0 I.OU 
I I.2-Trkhloroethane 5 I 0 I.OU 
T eu.:1ch loroet hene 5 1.0 I.OU 
2-Hexanone 50 5.0 U 
D1bromochloromethane 2 1.0 1.0 U 
Chlorobuunc 100 1.0 1.0 U 
I.I I 2-Teuachloroethane 5 1.0 1.0 u 
Ethvlbenzene 700 1.0 I OU 
m-Xvlene & n-Xvlene 10000' 1.0 I.OU 
Xvlene ltotal 10000' 1.0 1.0 U 
o-X ... Jene 10000 • I 0 1.0 U 
St nne 100 I 0 I OU 
8romoform 4 1.0 I.OU 
ftnnr""'-ibenzene 1.0 1.0 U 
cts-I 4-D1chloro-2•butene 1.0 I.OU 
I I.2.2-Tccrachloroethanc 2 1.0 I.OU 
I 2.)-Trichloroorooane 1.0 I.OU 
trans-I 4-D1chloro-2•butene 1.0 1.0 U 
1,2-Dlbromo-)-chloroorooane (DBCP) 1.0 I.OU 
I 2 4-Tnchlorobcnu:ne 70 1.0 I.OU 
lluaehlorobutadiene 0.6 1.0 1.0 U 
Na"hthalene 140 1.0 I.O U 
2 2-Dichlornnrnnane 1.0 I OU 
I I-Dic:hlorrinrnN>nc 1.0 I OU 
I .3-Dichloronrooane 1.0 I OU 
Bromobtnune 1.0 I OU 
n-Prnnv!bcnzcnc 1.0 1.0 U 
2--Chlorotoluene 1.0 1.0 U 
4-Chlorotoluenc I 0 I.OU 
l .J.5-Trimethvlbenz.ene 10 I.OU 
1en-But,1benzenc 10 I.OU 
I.2.4-Tnmethvlbenz.cne 1.0 1.0 U 
s«•Buh•lbcnz.ene 1.0 I OU 
0•f-r.-vltoluene 1.0 I.O U 
n-Bulvlbenzene 1.0 I OU 
I 2.J-Tnchforobenzcne 1.0 1.0 U 

Notes. 
Bold numbers 1nd1cate exc-eedanoe of MC'P GW-I s1andard 
Numbers in shaded areas indicate exoe«lancc ofs1te-spcc1fic cleanup Joa ls 
NR • Compound not reported by the QA labomory 
• Regula,or)' ilandard is for total l ,J-d1chloropropene and total xylenes 

U .. Compound n01 det«tcd a1 a conoenfrauon ablwe 1he reporting limit 
UJ • Compound 1en1am-ely noc detected at rcponed concemraoon due 10 blank conrnmmawx, or reporung ltmu is cs11ma1ed 
J • Estimated value lell than the reporting hmu or an estimated value resulting from dara evaluation 
)+ • Value may be biased high based on data evaluation of laboratory resulls 

32M-92-0IX 32Z-99-02X 32M-92-03X 32M-01-04XBR J2M-01-IJXBR 32M-01-I4XO8 32M-01-14XBR 
ut/L ''"'L u"/L ul!/L uuL u•IL J1t!-IL 

I OU I OU I.OU 1.0 U 1.0 U IOU LOU 
I OU I.OU 1.0 U I OU I OU I.OU IOU 
1.0 U 1.0 U IOU I.OU 1.0 U IOU I OU 
1.0 U I.OU I OU I OU I.OU 1.0 U 1.0 U 
1.0 U I.OU I OU I.OU I OU I OU I OU 
I.OU I OU I.OU I OU I.O U I.OU 0.)4 J 
1.0 U I OU 1.0 U I.OU I.OU I OU 0.31 J 
I OU I OU 1.0 U I.O U LO U 1.0 U 0 46 J 
1.0 U I.OU I.OU 1.0 U I OU I OU I.OU 
I.OU I.OU IOU 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U I.OU I.OU I OU 1.0 U 1.0 U I OU 
1.0 U I OU I.OU 1.0 U I OU IOU 1.0 U 
I OU 0.46 J I OU I.OU I OU I OU IOU 
50 U 5.0U 5.0 U 5.0 U 5.0 U 50 U 50U 
1.0 U I OU I.OU I.OU I.O U I OU 1.0 U 
1.0 U 1.0 U I OU 1.0 U 1.0 U IOU 1.0 U 
5 0 U 50U 5.0 U 5.0 U 5.0 U 16 5.0 U 
1.0 U IOU I.OU IOU I.OU I.OU I OU 
1.0 U 1.0 U I.OU I.OU I.OU 1.0 U I OU 
I OU 1.0 U I OU I.OU I.OU I OU 1.0 U 
I.OU IOU 1.0 U 1.0 U I.OU I.OU I OU 
IOU IOU I OU I.OU 1.0 U I.OU 1.0 U 
I.OU I OU I.OU I OU 1.0 U 1.0 U IOU 
I OU I.OU I OU 1.0 U 1.0 U I OU I.OU 
I.OU I.OU I OU I OU I.O U I OU I.OU 
I.OU 1.0 U 1.0 U I OU I.OU 1.0 U I OU 
I OU I OU 1.0 U IOU I.OU 1.0 U I OU 
5.0 U 5.0 U 50U 50 U 5 0 U 5.0 U 50 U 
4.0 U 4 0U 4.0 U 4 0U 4.0 U 4 0 U 40 U 
I OU I.OU I.OU I.OU 1.0 U 1.0 U IOU 
I OU 1.0 u I.OU 1.0 U 1.0 U 1.0 U I OU 
14 U 14 U 14 U 14 U 14 U 14 U 14 U 
1.0 U I.OU 1.0 U I.O U 1.0 U I.OU I OU 
I OU I OU I OU 1.0 U 1.0 U 1.0 U I OU 
50 U 5.0 U 50 U 50 U 50 U 50 U 50 U 
IOU I.O U I OU I OU I.O U I.OU I OU 
I.OU I.OU I.OU I.OU 1.0 U I.OU I OU 
1.0 U I.OU I.OU 1.0 U 1.0 U 1.0 U I OU 
I.OU I.OU I.OU 1.0 U I.OU I OU I OU 
I.OU 1.0 U I.OU I.O U I.OU I.OU I.OU 
50 U 5 0 U 50 U 50 U 50 U 50 U 50 U 
I.OU I.OU I.O U I.OU I OU I OU I.O U 

I.O U R I O UR I.OUR 1.0 U R I.OUR I OU R I.OU R 
1.0 U I.OU I.OU I.OU 1.0 U I.OU IO U 
5.0 U 5.0 U 5.0U 50U 5.0 U 5.0 U 5.0 U 
1.0 u I.OU 1.0 U I OU 1.0 U I.O U I OU 
I.OU I.OU 1.0 U I.OU 1.0 U I.OU IOU 
I.OU I OU I.OU I.OU 1.0 U I.OU 1.0 U 
I.OU I.OU I OU 1.0 U 1.0 U I.OU 1.0 U 
1.0 U I.OU 1.0 U 1.0 U I.OU I OU I OU 
5.0 U 50 U 5 0 U 5.0 U 5.0U 5.0 U 5 0 U 
1.0 U IOU I.OU I.OU 1.0 U IOU I.OU 
I.OU I OU 1.0 U I.OU 1.0 U I.OU 1.2 
I.O U I.OU I.OU I.OU 1.0 U I.OU 1.0 U 
I OU 1.0 U I.OU I OU 1.0 U I.OU I OU 
I.OU I OU I.OU 1.0 U I.OU I.OU I OU 
1.0 U I.OU 1.0 U I OU I.OU I OU IO U 
l.OU 1.0 U I OU 1.0 U 1.0 U I OU 1.0 U 
I.OU I.OU I.OU I.O U I.OU 1.0 U I OU 
I.OU I.OU I.OU I.O U 1.0 U 1.0 U I OU 
1.0 U I OU I OU I.O U I.OU I.OU I OU 
1.0 U I OU 1.0 U 1.0 U I OU I OU I OU 
1.0 U I.OU I OU 1.0 U I OU I.OU I OU 
I.OU 1.0 U I OU I.OU 1.0 U I.OU I.OU 
1.0 U I OU 1.0 U 1.0 U I OU 1.0 U I.OU 
I.OU I.OU 1.0 U I OU I.OU I OU 1.0 U 
I.OU 1.0 U 1.0 U 1.0 U I OU I.OU I OU 
I.OU I.OU IOU I OU I OU I.OU I OU 
I.OU I.OU 1.0 U 1.0 U 1.0 U I OU I OU 
I.OU I.OU I.OU I.OU 1.0 U I OU I.OU 
I.OU I.O U I.OU I OU 1.0 U 1.0 U I OU 
I OU I.OU I OU IOU 1.0 U I.O U 1.0 U 
I OU I OU I.O U I.OU 1.0 U I OU IOU 
I.OU I.OU I OU I OU I OU I OU I.OU 
I.OU IOU I.OU I.O U I OU I OU I.OU 
I.OU I.OU I.OU I.OU I OU I OU I OU 
1.0 U I.OU 1.0 U 1.0 U I.OU I.OU I.OU 
I OU I.OU I OU I OU I OU I.OU IOU 
I.OU I OU 1.0 U 1.0 U I OU IO U 1.0 U 
1.0 U I.OU 1.0 U I.OU 1.0 U 1.0 U I OU 
1.0 U 1.0 U I.OU I.OU 1.0 U 1.0 U I.OU 
I.OU I OU I.OU IOU I OU I.OU I.OU 
I.OU I OU I.OU 1.0 U I OU I OU I.OU 

R • Reult was rejected b:ued on mab1h1yto recover compound (0% reco\'try} from the mamx spike and matrnt sptkeduphcatc 

Note A peristaltic pump was uJCd 10 colle<:t a sample from wtlls J2Z-99-02X and 4JM-OJ-20XBR 11 was n~ss.uy 10 use the pemtalttc pump ms,ead of the submersible pump dut ,0 the small diameter of t he we!! ~sing at J2Z-99-02 X and a h\Slory of blockages at 43M-01-20XBR 
QA lab results provided for VOCs since fhc primary laboratory reported eleva1ed reporImi: hmus for somc- compounds A full QA dat~ compansoo "111 accompany Ihc spring rr-pon 

r -\l'r('JCo'.'t~ l)FVFNSV.OC 12 4lA\200~ Anl\ll.'11 Mpe ·.T,\bk$ l.ahkt 4-2 & 4. l .xls 

32M-01-15XDR 
,,.,L 

I.O U 
I.OU 
1.0 U 
I OU 
I.OU 
I.I 

I OU 
0 83 J 
I.OU 
I OU 
1.0 U 
1.0 U 
I OU 
5.0 U 
I.OU 
I OU 
50 U 
I OU 
1.0 U 
1.0 U 
I.OU 
I OU 
I OU 
I OU 
I OU 
1.0 U 
I OU 
5.0 U 
4 0 U 
I.OU 
I.O U 
14 U 
I.OU 
1.0 U 
50 U 
1.0 U 
1.0 U 
1.0 U 
I OU 
I.OU 
50 U 
I.OU 

I.OU R 
I.OU 
5.0 U 
1.0 U 
1.0 U 
I.OU 
I OU 
I OU 
50U 
I.OU 
I OU 
I OU 
I.OU 
I.OU 
I OU 
I.OU 
I.OU 
1.0 U 
I OU 
I.OU 
I.OU 
I.OU 
I OU 
I.OU 
I OU 
I.OU 
1.0 U 
LOU 
I.OU 
I OU 
1.0 U 
I.OU 
I.OU 
I OU 
IOU 
I OU 
IOU 
I.OU 
I OU 
I OU 
IO U 

32M-01-16XBR 

ul!IL 

I OU 
1.0 U 
0 25 J 
1.0 U 
I.O U 
I.O U 
I.O U 

0.40 J 
I.OU 
I OU 
I OU 
I OU 
I OU 
5 0 U 
IOU 
1.0 U 
5.0 U 
1.0 U 
I.OU 
I.OU 
1.0 U 
1.0 U 
0.26 J 
I.OU 
I.OU 
I OU 
1.0 U 
50 U 
4.0 U 
I.OU 
I OU 
14 U 
I OU 
I.OU 
50U 
I.OU 
1.0 U 
I.O U 
I.O U 
I.O U 
50U 
I OU 

I.OU R 
I.OU 
5.0 U 
I.OU 
1.0 U 
IOU 
I.OU 
I.OU 
5.0 U 
I.O U 
I.OU 
I OU 
I.OU 
IOU 
I.OU 
I.OU 
I.OU 
I.OU 
I OU 
I OU 
I.OU 
I.OU 
I.OU 
I.OU 
1.0 U 
1.0 U 
I.OU 
I.OU 
1.0 U 
I OU 
I OU 
I.OU 
I OU 
I OU 
1.0 U 
I.OU 
I.OU 
I OU 
1.0 U 
I OU 
I OU 

.>,u•i-Ul• l3,'\.DIV .,.,, ,J•Ul•10,,un 

32M-01-17XBR 32M-01-18XBR OUP QA 43M-0l•l6XO8 OM-0l-16XBR 43M-0l-17X81 43M-0l-t7XOB 43M-0l-20XOB 43M-0l-20XBR 
u,IL ol!/L 112/L '""L IHtfL ul!/L ul!/L ,.n ultl'L 

IOU 160 U 160 U 2.0 U 1.0 U LOU I.OU I.OU I.OU 1.0 U 
l.O U 160 U 160U 2.0 U I OU 1.0 U I.OU I.OU I.OU 1.0 U IOU 160 U 160U II I OU 1.0 U I.OU 1.0 U 1.0 U 1.0 U 
I OU 160 U !60U 2.0 U 1.0 U 1.0 U I.OU I.OU I.OU 1.0 U 
0 41 J 160 U 160 U 2.0 J IOU 0.38 J 027 J I.OU I.OU 0 34 J 
0.40 J 590 !180 580 I OU IOU I OU I OU I OU I.OU 
I.OU 370 370 400 I OU I.OU I OU I.OU 1.0 U 1.0 U 
0.34 J ◄~0 ◄,600 "OOJ+ I.OU I.OU 1.0 U I OU I.OU 1.0 U 
1.0 U 160 U 160 U 2.7 J I.OU 1.0 U I.OU I OU I.OU I OU 
1.0 U 160 U 160 U 5 0 UJ 1.0 U I.OU 1.0 U I OU I.OU 1.0 U 
1.0 U 160 U 160 U 2.0 U 1.0 U 1.0 U 1.0 U I.OU 1.0 U 1.0 U 
I.O U 160 U 160 U 5.0 U 1.0 U IOU I.OU I.OU I OU 1.0 U 
I OU 160 U 160 U 20 U 1.0 U I.OU I OU 1.0 U I.OU 1.0 U 
5 0 U 800 U 800 U NR 5 0U 5 0 U 5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 160 U 160U 20 U IOU IOU I.OU I.OU I.OU 1.0 U 
1.0 U 160 U 160U 1.0 U IOU 1.0 U I.OU 1.0 U I.OU I OU 
5.0 U 800 U 800 U IOU 5.0 U J I } 5.0 U 5 0 U 5 0 U 5.0 U 
1.0 U 160 U 160 U NR I OU I.OU I OU 1.0 U 1.0 U I OU 
I.OU 160 U 160 U 2 0 U 1.0 U I.OU IOU 1.0 U I.O U I OU 
I OU 160 U 160 U NR 1.0 U 1.0 U IOU I OU I OU IOU 
I OU 160 U 160 U 5 0 U 1.0 U 1.0 U I.OU I.OU 1.0 U I OU 
I.OU 160 U 160 U NR I OU I.OU IOU I.OU I OU I OU 

0.36 J 160 U 160 U NR 1.0 U I.OU 1.0 U I OU I.OU I.OU 
I.OU 160 U 160 U 2.0U I.OU 1.0 U 1.0 U I OU I.OU I.OU 
I.OU 160 U 160 U 20U I OU 1.0 U IOU I OU I.OU 1.0 U 
I OU 160 U 160 U NR I.OU 1.0 U IOU I.OU I OU IOU 
I OU 160 U 160 U NR I.OU 1.0 U I.OU I.OU 1.0 U I.OU 
5 0 U 800 U 800 U 10 U 5.0U 5.0 U 5 0 U 5 0 U 5.0 U 5.0U 
4 0 U 640U 640U NR 4.0U 4.0 U 4,0 U 4.0 U 4 0 U 4.0 U 
I.OU 160 U 160 U NR 1.0 U 1.0 U I OU I OU I.OU 1.0 U 
I.OU 160 U 160 U 2.0 U I.OU IOU I.OU I.OU I.OU I.OU 
14 U 2200 U 2200 U IOU 14 U 14 U 14 U 14 U 14 U 14 U 
I.OU 160 U 160U 2 0 U I.OU I.OU I.OU I.OU I.OU I OU 
I.OU 160 U 160 U 2 0 U I OU I.OU I OU I OU 1.0 U 1.0 U 
50 U 8000 U 8000 U 2.0 U 50 U 50 U 50 U 50 U 50 U 50 U 
1.0 U 160U 160 U 0 86 J 1.0 U I.OU I.OU IOU I OU 1.0 U 
1.0 U 160U 160 U 20 U I.OU I.OU 1.0 U I.OU 1.0 U 1.0 U 
I.OU 160U 160U 2.0 U I.OU 1.0 U I.OU I.OU I.OU 1.0 U 
I.OU 160U 160 U NR I.OU 1.0 U I OU I.OU IOU I OU 
I.OU 160 U 160 U 2.0U I.OU 1.0 U I.OU I.OU I.OU I.OU 
50U 8000 U 8000 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 
I OU 160 U 160U 2 0 U I.OU I.OU I.OU I.OU 1.0 U I.OU 

I.OU R 160 UR 160U R NR I.O UR I.OU R I.OU R I.OUR I OU R I.OU R 
1.0 U 160U 160U I.OU I OU I.OU I.OU I.OU 1.0 U I.OU 
5.0 U 800 U 800 U IOU 5.0 U 5.0U 50 U 5.0 U 5.0U 5.0 U 
I OU 160 U 160U 2.0 U 1.0 U I OU 1.0 U I.OU 1.0 U I.OU 
I.OU 160 U 160U 1.0 U 1.0 U I.OU I OU 1.0 U I OU I OU 
I.O U 160 U 160U NR I OU I.OU 1.0 U I.OU I.OU I OU 
I OU 160 U 160 U 2.0 U 1.0 U I.OU IOU I OU I.OU 1.0 U 

0 41 J 160 U 160U 0 5) J I.OU I.OU IOU 1.0 U I.OU 1.0 U 
5.0 U 800 U 800 U IOU 5.0 U 5.0 U 50 U 5.0 U 5.0 U 5.0 U 
I.OU 160 U 160U 2.0 U 1.0 U I.OU I.OU I.OU I.OU 1.0 U 
I.OU 410 400 400 I.OU I.OU 1.0 U I.OU I.OU 1.0 U 
I.OU 160 U 160 U 2.0 U I.OU 1.0 U I.OU I.OU I.OU I.OU 
I.OU 160 U 160 U I.I } I OU I.OU 1.0 U I OU I.OU 1.0 U 
I.O U 160 U 160 U J.l j I.OU 1.0 U I OU I.OU I OU I OU 
1.0 U 160 U 160 U NR I.OU 1.0 U IOU I.OU 1.0 U I.OU 
I OU 160U 160U 0.76 J I.OU 1.0 U IOU I.OU 1.0 U I OU 
1.0 U 160 U 160U 2.0U I.OU 1.0 U 1.0 U 1.0 U I OU I OU 
I.OU 160 U 160U l.0U I.OU 1.0 U 1.0 U I OU IOU I.OU 
I.OU 160 U 160 U J.O I.OU 1.0 U IOU I OU I OU I.OU 
I.OU 160 U 160 U NR I OU 1.0 U IOU IOU I.OU IOU 
I.OU 160 U 160U 2.0 U I.OU 1.0 U I OU 1.0 U I.OU 1.0 U 
I OU 160 U 160U 2 0 U I.OU 1.0 U I.OU I.OU I.OU I OU 
I OU 160 U 160U NR I.OU I OU I.OU 1.0 U I OU IOU 
I OU 160 U 160 U 5.0 U I.OU I OU I OU I.OU 1.0 U I.OU 
I OU 49 } 160 U 4.1 I.OU I.OU I.OU LOU I.OU I.OU 
I OUJ 47 J 160 U l .OU I.OU I.OU I.OU I.OU I OU I OU 
1.0 U 79 J 160 U 2.6 J I.OU I OU I OU I.OU I.OU 1.0 U 
I.OU 160 U 160 U 20 U 1.0 U I.OU I.OU I.OU I OU I.OU 
1.0 U 160 U 160 U 2.0U I.OU I OU I.OU I.OU 1.0 U I.OU 
I.OU 160U 160U 2 0 U I OU I.OU 1.0 U I.OU I.OU I.OU 
I OUJ 160U 160U 1.5} I OU I.OU I.OU I.O U I OU I.OU 
IOU 160 U 160U I 9 J I OU I OU 1.0 U I OU I OU I OU 
I.0UJ 160 U 160U 2 0 U 1 au I.OU I.OU I OU IOU I OU 
l.0UJ 160 U 160U 2 0 U IOU I OU I.OU I OU I.OU I OU 
I.OU 160 U 160 U 0.5] J I.OU 1.0 U I OU IOU IOU 1.0 U 
I OU 160 U 160U 2 OU I.OU I OU I.OU I OU IOU 1.0 U 
I.OU 160 U 160 U I 9 J I.OU I.OU I.OU I OU I.OU 1.0 U 
I.OU 160 U 160 U 1.2 J I.OU I OU 1.0 U I OU I.OU 1.0 U 
I.OU 160 U 160 U 2.0U 1.0 U 1.0 U I.OU 1.0 U I OU I OU 
I.OU 160 U 160U 20U 1.0 U I OU I.OU 1.0 U I OU 1.0 U 
1.0 U 65 J 160 U 2.0U 1.0 U I.OU I OU I OU 1.0 U 1.0 U 



240.29 243.98 243.35 241.33 
32M-92-03X NM 231.77 231.64 231.05 

32Z-99-02X 232.77 235.42 235.6 233.70 

SHL-15 239.71 242.45 242.52 240.20 
SHL-25 NM* 230.55 232.74 230.38 

32Z-0l-04XBR 240.86 244.15 241.05 243.37 
32Z-0l-05XOB 231.36 228.73 230.64 230.20 
32Z-01-06XBR 241.66 245.65 244.18 240.54 
32Z-0l-07XOB 241.49 244.51 244.05 241.49 

32Z-01-08XOB 239.89 244.33 242.98 241.35 
32Z-0l-09XOB 227.95 228.64 230.47 230.03 
32Z-01-I0XBR 240.27 242.91 241.33 242.10 
32Z-01-I IXBR NO WATER NO WATER 245.92 NO WATER 

32Z-0l-12XBR 234.55 236.84 238.87 236.82 
32M-0l-13XBR 238.74 240.8 240.79 241.87 

32M-0l-14XOB 229.75 232.3 232.24 230.62 
32M-01-14XBR 229.89 234.6 233.62 232.41 

32M-0l-15XBR 235.86 238.05 237.66 237.61 
32M-01-16XBR 231.47 234.36 234.7 232.87 
32M-01-17XBR 231.08 233.33 230.04 232.64 
32M-0l-18XBR 238.99 241.14 241.63 241.08 

43M-0l-16XOB 228.71 229.13 231.53 230.67 
43M-0I-16XBR 228.77 229.15 231.65 230.89 

43M-0l-l 7XOB 228.08 228.57 230.8 230.47 
43M-01-17XBR 228.56 228.97 231.07 230.54 

43M-01-20XOB 228.06 228.61 230.62 229.98 
43M-01-20XBR 227.73 224.25 230.33 230.18 

NOTES: 
Reference point for 2002 and 2003 elevations is ground surface. 
Reference point for 2004 and 2005 elevations is top of PVC. 
Groundwater elevations were collected on dates indicated. 
Elevation datum is National Geodetic Vertical Datum NGVD, 1929 in feet. 
NM* = Not measured, could not open 

P:IProjectslDEVENS\AOC 32_ 43Al2005 Annual Rpt\Tables\Table 4-1 32-43A-GW Elevations.xis Table 4-1 Running-summary 

TABLE 4-1 
GROUNDWATER ELEVATION DATA SUMMARY YEARS 2002 THROUGH 2005 

2005 ANNUAL REPORT 
AOCS 32 AND 43A 

DEVENS, MASSACHUSETTS 

245.89 244.14 241.89 242.05 244.47 242.83 244.64 241.02 
234.11 234.43 233.08 232.42 233.88 232.79 235.39 231.99 

237.59 230.63 234.97 235.40 236.79 234.69 237.71 234.24 

NA 242.15 240.90 241.11 244.11 242.25 243.55 240.31 
232.88 233.38 231.97 231.68 #NIA 231.42 234.65 231.38 

247.09 242.60 244.28 240.65 241.28 244.23 243.06 not located 
232.21 233.42 232.97 232.32 #NIA 232.00 234.60 231.89 
249.60 245.99 240.94 243.37 #NIA 244.15 235.90 238.43 
247.37 245.02 242.38 242.94 #NIA 243.65 245.29 241.32 

245.07 243.78 241.77 241.93 #NIA 242.51 243.56 241.02 
232.10 233.24 232.71 232.05 #NIA 231. 73 231.90 231.46 
246.11 241.32 241.48 239.73 #NIA 241.54 241.92 238.87 
245.45 DRY DRY DRY #NIA below 245.84 below 245.84 below 245.84 

239.98 239.77 238.10 237.63 #NIA 237.73 240.28 236.83 
247.87 243.58 241.63 240.89 242.01 242.24 243.07 239.06 

234.47 233.26 232.01 232.00 233.49 231.74 234.49 231.53 
237.84 235.44 233.31 233.82 236.17 233.94 236.18 232.56 

242.46 239.18 237.58 237.17 238.36 237.97 239.61 236.40 
237.34 235.10 233.89 233.59 234.87 233.64 236.16 232.57 
236.37 234.80 233.62 233.36 234.69 233.39 235.94 232.49 
246.72 243.61 241.65 241.13 242.52 242.14 243.57 239.84 

233.17 234.20 233.15 232.42 233.75 232.34 235.20 231.77 
233.29 234.15 233.37 232.62 #NIA 234.37 235.29 231.92 

232.62 233.81 233.09 232.37 233.27 232.18 234.95 231.81 
232.69 233.84 233.16 232.50 233.25 232.24 235.55 231.92 

232.12 233.20 232.63 231.97 232.61 231.71 234.29 #NIA 
232.26 233.34 232.72 232.04 232.72 231.83 234.42 231.43 

2004 Notes 

For SHL-15 and SHL-25, the reference point for water level calculations is taken as the top of the metal casing. 
#NIA: NO READING TAKEN. 

#NIA for Well 43M-0I-16XBR May 2004: Actual depth reading was 47.4 feet. Reading seems systematically offset (unlike previous events.) 

2005 Notes: 

Well 43M-0l-20XOB could not be opened in October 2005 
Well 32M-01-04XBR could not be located in October 2005. (Possibly covered by new pavement, electric gate, or landscaping). 

3119/2007 
Prepared by: USAGE 

Checked by: SWR, 10/5/0~ 



TABLE 4-2 
GROUNDWATER ANALYTICAL RESULTS. JUNE D-16, 2005 SAMPLING EVENT 

~lle-~pctCI IC' \..:lt11nup 

MCPCW-1 Goals Reporlln; Limll SIIL-1S JlM-92-0 IX llZ-99-0lX JlM -92-0JX 32M-01•04XBR 
PARAMETER (METHOD) ""' 1 'I. ,,IL .. ,. .,, ut/L ur/L 

VOLATILES PETROLEUM IIYDROCARBO~S 
MA DEPIR1nH1 
C5-C'8 Ah hllhc H ,boo, ,oo 400 3.00 JOU J.OU JOU JOU JOU 
C'9-Cl2 Ali hallc HvdrocMbonS •.000 4,000 200 2 0 U 2 0 lJ 20 U 20 lJ 20U 
C9-C10 Aromatic H,drffarbou 200 200 I 0 I OU IOU I OU I OU I OU 

VPJI fMA DEP) Tarttl VPII A11a1}1H 
Mcthvlttt1-bolwlt1htt 70 I 0 I OU I OU I OU IOU I OU 
Jkn,rne 5 5 I 0 IOU IOU I OU 1.0 IJ I OU 
Toluene 1,000 I 0 I OU I O IJ I.OU IO IJ I OU 
Eth'Jibcn.-.tnc 700 500 1,0 IOU I OU 1 0 lJ IOU IOU 
m,p-X)1tnt • 10,000 2 0 20 U 20U 20U 20 U 20U 
o-Xyknc • 10,000 I 0 I OU I OU IOU IOU JOU 
N1ol11haltne l'0 I 0 JOU I OU I OU I OU I.OU 

Ellratllble Pll'lroltum II 'drourbon R1nt>t'l 
C9 • ('18 AhDhll!c llvdroc,ubons 4.000 ,.ooo 60 61 U 62 U 62 U 61 U 61 U 
C l9 • C36 AlmhtIie H"1r0t.llrboos S.000 5,000 80 82 U 82 U 82 U 82 U 81 U 
Cl 1-C22 Aromauc l-lwtroca.rhons 200 200 170 170 U 180 U 180 U 170 U 170U 

Tlrt!tl PAIi Aaalnts 
tbnhthllcne ,.. 10 JOU IOU JOU IOU IOU 
2-MclhYlruiflhlh.3I~ 10 JO JOU JOU JOU JOU JOU 
ActnaDhthvkne JOO JO IOU 10 U JOU JOU 10 U 
ACCIVI hthcoc 20 10 10 U JOU 10 U JOU 10 lJ 
Fluorcne 300 10 10 U IOU JO u IOU JOU 
Phm.lnthtcnc JOO 10 IOU JOU JOU JOU 10 U 
Anlhracene 2000 JO IOU JOU 10 U IOU IOU 
nuon1n1hMe 90 10 JOU 10IJ JO U IOU IOU 

"'""' 80 10 IOU IOU JOU JOU JOU 
Dcnzo(a)anthrnoo-.e I 10 10 U JOU JOU JOU 10 U 
Chr\.wne 2 JO 10 U JOU JOU IOU 10 U 
Bcnzo(b)nuoranthmc I JO JOU IOU IOU JOU JOU 
Bmlo(k}fluoranthenc I JO JOU IOU JOU JOU IOU 
8cnl0(1,nwme 02 JO JOU IOU JOU 10 U IOU 
lndclw,f 1,2.)-cd}rl\YCnc o< JO 10 U JOU JOU JOU JOU 
D1bcozo(1,h)lntlll"llctOC OS 10 JOU JOU JOU JOU JOU 
Btnzo(t:.h.l ieo< JOO JO 10 U 10 U JOU JOU JOU 
OTAI, DISSOLVED GASES (nttlhod RSKl75) 
Methane 20 90 20U 20U lOU 20U 

""'"" ,o ,ou ◄ OU ◄ 0 U ◄ O U ◄ 0 U 
Elh<ne 30 30 U JO IJ JOU JOU JOU 

PCDs hv .:l'Alto82 
Aroclor 1016 OS OS 0 so 051 U 052 U O S4 U 0 \3 U 051 U 
Aroclor 1221 O< 01 0 50 051 U 052U 05◄ U 013 U O.SI U 
Arodor 1232 OS 0 I 0 ,o OSI U OS2 U 05◄ U 05) U 051 U 
Aroclor 1242 01 0 l n <O OSI U 052 U 0\4 U 0 ~) U OSI U 
Aroclor 1248 o.s 0 S 0 so O.Sl lJ 052 lJ 0\4 U 0 'i) U 0.51 U 
Aroc.lor I2'i4 0 S OS oso 0 'i i U 052 U 0\4 U 0.53 IJ 051 U 
Aroclor 1260 0 5 0 l 0 50 051 U 0.52U OS4 U 053 U 051 U 

ICP METALSJOI0/60108 (Tot1I m•r•l1) 
AntlU~ JO 50 ◄ S l◄A ◄.su ◄ 5 U OU ,su 
Lead ll 15 21 2.7 U 2 7U J 6 27U 27U 
Mant.anca< ;\,500 0.7 90.5 26 I 9,1 J ll S 17.0 

UNIT CHANGE n11!/l. m,JL m'1l mt>JI. m•IL mo/L 
OC LwS\\'846:9060 
Total OrtJnic Carbon I 0 2.5 1.9 I OU I.OU I 6 
MMO~IA USO.I) 
Ammoruaas N 0024 0 16 0024 U 0024 U 0024 U 0024 U 

ALKALJNIT\', TOTAL 
asCaC'03 I 0 50 J 52.9 27.S 8.1 132 

ANIONS lJOOl 
N1tritt/mtnle {H N} bv 351 2 0010 0 ◄9 080 22 020 13 

-

• N)bv3S'11 000~ 00061 00050 U 000,0U 00050 U ooosou 
(u Pl bvl65 2 0010 0072UJ 0016 UJ 005◄ UJ 0 051 UJ 005 UJ 
5' so 14,2 20 2 73 I JJ9 JOO 

76 2 0020 0.19 0.020 U 0 0020 lJ 0020 U 0020 U 
Nitrate (as NJ hvcalc 0010 0 ◄8 080 2 2 020 1 l 

COD (410 . .4 ) 
-rYmltal Oxv,cn DtrNnd 200 200 U 200U 36 9 200U 200U 

FIELD PARAMETERS 

-"'"'"'"'' 1069 10 13 II 76 9 24 12 18 
final 1266 II 15 11 44 12 80 " 99 

I .. 2 197 J 518 0 319 8 20l.2 
I 515 602 . " 5 II 6 19 

1'9 175 212 68 262 
ISSOI 'Cd Ox ere 061 5 36 962 990 S II 

Turhuht 096 4 24 226 0 II 0.1.5 
No1u. 

Bold numbc:fs ind.Jc.ale exettdanct of MCP OW• I seandlrd 
Numbm UI studedareu ind1c:aie cx.e«dance ofsi1e-spc,c1fic clainup 101b In the cue ofarsm.c. the rtVIKd MCI. and MCP sundard of 10 ug/1. his been used for cornp1nson m lint of the cs11bhshcd de:Jnup ,1oal of~ u&l'I-, 
U Compound 1101 dc1ecIcd a1, concen1r11ion abo,-e the ttpor1.an1 hm11 
UJ '"Compound tematiYCly not dctcci«i 11 rtpOrted concentr111on due to blank conIaminat1on or dcll.'Cllon hm11 cs:umaIcd doe to low spike rttO\-Ctiti 
J ~ Es11nutcd value less than 11\c reponrn1, hmu or an C$timaccd \'llue resul1ing from data e~luaIioo 
Jf. • Value 1111y be biased high based on d.111 e,-aluation oflaboratoryresuhs 
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JlM-01-IJXBR 32M-01-l◄XOB JBt-01-l◄XBR JlM-01-ISXBR 
ptJI . .,,, Ur/I, 

30U JOU JOU JOU 
20U 2 0 lJ 20 U 2 0 U 
I OU I II lJ IOU I OU 

I.OU 1.0 U IOU 1.0 U 
I OU I OU I OU I OU 
I OU 1.0 tJ I OU I O lJ 
I.OU IOU IOU 1.0 U 
20U ,ou 20 U 2.0 U 
I.OU 1 OU JOU I.OU 
I OU I OU JOU JOU 

61 U 61 U 62 U 61 U 
82 U 82 U 32 U 82 U 
170 U 170 IJ 170 U 170ll 

JOU JOU 10 U IOU 
JOU JOU 10 U IOU 
10 \J JOU 101J JOU 
10 U HI U JOU JOU 
IO U 10 U IOU JOU 
JOU JOU IOU JOU 
IOU JOU IOU JOU 
IOU JOU JOU 10 ll 
JOU JO u IOU 10 U 
JOU JOU JOU JOU 
JOU IOU JOU JOU 
IOU JOU JOU JOU 
JOU JOU JOU 10 U 
JOU IOU JOU JOU 
101J 10 U 10 U JOU 
JOU IO ll 10 U 10 U 
IOU JOU IOU 10 U 

20U 110 20U 2.0U 
4.0 U 4 0 lJ ◄ OU , o u 
J OU 30 U JOU 10 tJ 

053 U 052 U 0\1 U 0.51 U 
053 lJ 052 U Oil U 051 U 
05J U o.s2 u o" u O'il U 
0.53 U 0 S2U 051 U OSI U 
0 'i) U 052 U 0 SIU 051 U 
053 U 052 U 051 U OSI U 
053 U 0 'i2 U 051 U O.Sl ll 

◄ SU 11.7 5.0J+ 4SU 
34 l l 5.7 2 7 J 
.51.8 6,010 '" 12◄ 

mo/L m iL mt/I , m"L 

2.1 3 I 21 I 6 

0.024 U 0 33 0024U 0024 lJ 

91.5 119 362 2◄J 

" 0◄2 0 II " oooso u 0027 00050 U 0012 
0056 UJ 0 18 UJ 024 UJ 0 IJ UJ 

190 6 J JO 8 24.6 
0020 U 0052 0064 0 029 

41 019 0 II 2 4 

200U 383 ◄08 200U 

14 6'\ 10 77 1091 14 63 
1919 117J 14.72 15 14 
)23 7 .,0 J 1093 85 0 
60) 6 35 667 704 
295 <19 6◄5 596 
397 2 . .49 2 92 5 15 
I 6' l l.9 2.73 22 l 

l •U l • IB,-.un• 

3?M-01-16X8R JlM-01-17XBR 32M-01-18XBR DUP 43M-01-16XOB 4JM-01-16XBR ◄JM-01-tn:BR 0\1-01-17XOB OM-01-lOXOB .OM-01-ZOXBR 

ur/1. "'"· ""'· ut/L ... ,. .,11 ••IL •"L uUL 

JOU 30 U ◄ 6 5 4 30U JOU JOU JOU JOU JOU 
20 U 20 U ◄70 550 20 U 20U 20 U 20U 20 U 20U 
I OU JOU 260 290 I OU IOU IOU JOU I OU JOU 

I OU I OU IOU I.OU I OU IOU I OU IOU IOU I OU 
IO ll IO U I OU I OU 1.0 U I OU I OU 1.0 U I OU I OU 
IOU I.OU IOU I OU I OU I OU I OU 1.0 U I OU I OU 
IOU I OU ,o ◄5 IOU I OU JOU IOU IOU I OU 
20 U 20U 20U ,ou 20 U 20U 20U 20U 20 U 20U 
IOU I OU I OU JOU IOU I OU I OU I OU I OU I OU 
1.0 U I OU I OU IOU IOU IOU IO IJ I OIJ I OU I OU 

62 U 61 U 1400 1100 62 U 61 U 61 U 61 U 61 U 61 U 
82 U 82 U ◄2 U 400U ., u 82 U 32 ll "u 81 U "u 
180 U 170 U 180 U 170U 180 U 170U 170 lJ 170U 170 U 170U 

JOU IOU 10 U JOU JOU JOU JOU JOU JOU IO U 
JOU IOIJ JOU JOU IOU JOU 10 U 10 U 10 U JOU 
JOU JOU 10 U JOU JOU 10 U 10 U 10 U JOU JOU 
10 U JOU 10 U JOU JOU 10 lJ JOU JOU JOU JOU 
JOU JOU JOU JOU JOU JOU JOU 10 U JOU 10 U 
JOU JOU JOU JOU JOU IOU IOU JOU IOU 10 U 
IOU JOU JOU 10 U IOU IOU JOU IOU JOU JOU 
JO u 10 U 10 U JO u JOU IOU JOU JOU 10 IJ 10 ll 
10 lJ IOU 10 lJ JOU JOU JOU 10 U 10 lJ JOU IOU 
10 lJ 10 U 10 U IOU JO u JOU 10 U JOU 10 U JOU 
10 lJ IOU IOU JOU JOU 10 U JOU JOU IOU JOU 
JOU JOU IOU JOU JOU 10 U IOU JOU JOU JOU 
10 U IOU IOU JOU JOU JOU JOU 10 U JOU JOU 
JOU IOU JOU 10 U JOU IOU 10 U 10 U JOU IOU 
10 U IO U JOU 10 U JOU JOU JO U 10 U 10 U JOU 
10 U JOU 10 U IOU 10 u IOU JOU JOU JOU JO u 
IOU JOU IOU JOU 10 U IOU JOU IOU JOU IOU 

20 U 20U 32 29 20U 20 U 20U 20 U lOU 20U 
40 lJ • OU ,o u , o u ◄ OU ◄ OU ◄ 0 U ◄ 0 U 40U ◄ OU 

JOU 30 IJ JOU JOU 30U JOU JOU J.OU JOU JOU 

0 \JU 05' U 0 !2 U 052 U 0\2 U 0.51 U 051 U 051 U 050 U 053 U 
0 ~I U OHU 0\2 U OS1 U 0\2 U OSI U 051 U OSI U 0 ,0 U OSJ U 
051 U OSJ U OS2 U 051 U OS2 U OSI U OSI U OSI U O <OU 053 U 
0 SI tJ 05] U 0 S2 \J 052U 052 U OSI U 051 U Oll U 050 U 0.53 U 
OSI U 051 U OS2 U 052 U 0.52 U OSI U OSI U 0.51 U 050 U 0 53 U 
05I ll 05:\U 052 U OS2 U 0 'i2 U 051 U 051 U 051 U 050U 053 U 
051 U O.SJU 0 ~2 U 0.52 U 0 'i2 U OSI U 051 U 051 U 0 sou 0 'i] U 

•SU ◄ SU l◄A ll.6 ◄ SU ◄ SU ◄ SU 7.IJ ◄ SU 4 SU 
2.9 U 27U 6.6 29 27 U J' 27U 2 7 U 2 7 U l9U 
.. 8 IS.I 16.700 I6.?00 s.o J 409 20 7 266 I OJ 985 

m il ml/I. m,JL m.,L m,JL mR/l. m.,L m•/1. m,JL m,iL 

27 161- ◄ 6 S 2 IOU 1.2 1.0 U I 6 I OUJ 1.0 U 

0024 tJ 0.024 U 0 038 0060 0024 U 0081 0 024 lJ 0024 U 0024 U 0024 U 

96 I 186 199 197 18 7 44.4 263 117 1,690 .. 9 

36 19 2 9 2.7 " 077 096 I J 20 0.14 

000\0 U 0011 0036 0036 00050 U oooso u 0017 00050 U 00050 U 00050 U 
0066UJ 0048 UJ 0089 UJ 009 UJ 0 045 UJ 0 I UJ 0061 UJ 0037 UJ 0043 UJ 0063 UJ 

29 J 37 S 2.5.1 23 0 JJ ◄ 14 4 • 2D 28 9 84 5 15 1 
0020U 0020U 0020 U 0020U 0020 U 0.023 0020 U 0020 0020 U 0056 

36 28 18 27 J.l 077 095 ll 20 0.14 

200U 2! I J. 3'9 369 200 0 200 U 329 200U 200U 200U 

I) 14 12,49 1366 13 66 16 2 18 l 17.H 16 63 15,86 14 11 
1610 15 30 14 43 14 ,43 \4 ., 17 88 I! 62 1732 17.65 14 01 
142 2 1308 20 20 220 < 1792 5539 249 6 \44 0 15.70 
601 678 629 629 s,o 651 ◄ II 5 28 J 95 6" 
J<8 ◄91 ◄81 ◄81 136 76 117 103 ,s, 2227.00 

J" 1.53 010 o.so 6.99 511 I 60 5 26 8 8< 0 JJ ' 
442 0 2< 051 0 51 35 S 12 231 1 17 0 78 J" 



TABLE4-3 
GROUNDWATER ANALYTICAL RESULTS - OCTOBER 3-5, 2005 SAMPLING EVENT 

2005 ANNUAL REPORT 
AOCS 32 AND 43A 

DEVENS, MASSACHlJSETTS 

~ •lfSSpet.111(: 
~ • ., . - v1- , .,~~n• 

::\1CPGW-1 leanup Goals SHt,.15 321\1-92-0IX 321\1-01-IJXBR 32M-01-l4XOB 32M..01-14XBR 32M..tl-15XBR 32l\1-0l-16XBR 32M-01-17XBR 32.1\1-01- ISXBR DUP 
PARAMETER (MITHOD) u<il ,IL ... ,. u<il u<il 

Volatile Orf.!anic Comoounds 
u<il u<il µg/1 u<il •<IL u<il. µ<JL 

I I I 2-T('lrachloroethane ' I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.O U 
1. 1.1-Trichloroefh:mc 200 5 I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU 
1.1.2 2-Tenachloroethane ' o.su 0.SU 0.5 U o.su o.su 0.5 U 0 5 U 0.5 U 05U o.su 
I .I 2-Tnchloro- l .2.2-1nfluoroethanc I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU 1.3 1.4 
1,1.2-TnchlorOCthane 5 I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.O U I.OU I.OU 
I 1-Dichloroethalle 70 I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU 
1,1-Drchloroethene 7 I.OU I.OU J.OU I.OU I.OU I.OU I.OU I.OU 1.0 U 1.0 U 
I 1-Dichlor "' 2.0 U 2.0 U 2.0 U 2.0U 2.0U 2.0 U 2.0 U 2.0 U 20U 2.0 U 
1.2 3-Trichlorobcnzene I.OU 1.0 U IOUJ I OU I.OU I.OU 1.0 U I.OU I.OU I.OU 
1.2 3-Trichloronronanc I.OU I.OU I.OU I.OU I.OU I.O U I.OU I.OU I.OU I.OU 
I 2 4-Trichlorobenzenc 70 I.OU 1.0 U I.OU I.OU I.OU I.OU I.OU I.OU 1.2 1.2 
I 2 4-Tnmethvlbenz.cnc I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU 0.6) 0.7 J 
1.2-Dibtomo-3-ch IOrtV1rN>3 ne 5.0 U 5.0 U 5.0U 5.0U 5.0U 5.0U 5.0U sou 5.0 U 5.0 U 
1.2-Dibromoelhane 002 I.OU 1.0 U I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU 
1.2-Dichlorobt.a:,.r:ne 600 600 I.OU I.OU 2.2 I.O U 0.7 J 19.3 I.OU 2.3 1450 16JO 
l.2-D1chloroer.hane 5 I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU 
I .2-01chlmnrirnnane s I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU 
1..3 5-Trimcthvlbenune I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I OU 
I 3-Dirhlorobenzent 40 600 I.OU I.OU 09) I.OU 0.5 J 3.8 I.OU 38 209 232 
I 3-Dichlornnrnnane I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU 
1.4-Dkblorobt;nzent 5 75 IOU I.OU I.OU I.OU I.OU 1.6 I.OU 0 .S J 120 142 
1-Chlorohe,:ane I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU 

17 .2-Dichlornnrnnane 2.0 U 20U 2.0 U 2.0U 2.0U 2.0 U 2.0 U 2.0 U 2.0U ,.o u 
2-Bu12nonc 350 25.0 U 25.0 U 25.0 U 25.0 U 25.0U 25.0U 25.0 U 25.0 U 25.0U 25.0 U 
2-Chloroi:oluene 1.0 U I.O U I.OU I.OU 1.0 U I.OU I.OU I.OU I.OU I.OU 
-Hexanonc JO.OU 10.0 U 10.0 U JO.OU JO.OU 10.0 U IOOU 10.0 U 10.0U 10.0 U 
-Chlorotolucne I.OU I.OU I.OU I.OU I.OU I.OU I.OU 1.0 U I.OU I.OU 
-!M>Oroov!toluene IOU I.OU 1.0 U I.OU I.OU I.OU LOU 1.0 U 0.7 J 0.7 J 

~-mcthvl-2-~nt:1none 350 25.0 U 25.0 U 25.0 U 25.0 U 25.0 U 25.0 U 25.0 U 25.0 U 25.0 U 25.0 U 
IA.ccrone 3.000 25.0 U 250 U 25 0 U 25.0 U 25.0 U 25 0 U 25.0 U 25.0 U 25.0U 25.0 U 
Benzene 5 I.OU I.OU I.OU I.OU I.O U I.OU I.OU I.OU I.OU I.OU 
Bromobenune 20U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 20U 2.0U 
Bromochloromethane I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU 
Bromodichloromcthane J I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU 
Bromoform 4 I.OU I.OU I.OU I.OU I.OU I.OU I.OU 1.0 U I.OU I.OU 
Brom~hane 10 - 20 U , .o u 2.0 U 2.0U 2.0U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 

:rrhon di$\llrirle I.OU I.OU I.OU I.OU I.O U LOU I.OU 1.0 U I.OU I.OU 
arbon tetrachloride 5 I OU I OU I.O U I.OU I.OU I.OU I.OU I.OU 1.0 U I.OU 
hlorober1zene 100 I OU I.OU I.OU I.OU 1.5 1.8 I.O U I.OU 83.9 82.1 
hloroeth;me 2.0 U 2.0 U 2.0U 2.0 U 2.0 U 2.0 U 2.0U 2.0 U 2.0U 2.0 U 
hloroform 5 I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.O U 
hloromcth:anc I.OU I.OU 2.0 U I.OU I.OU I.OU I.OU I.OU I.OU 1.0 U 

is-I 2-01chloroc1hene 70 55 0.5 U 0.5 U I.OU 0.5 U o.s u 0.5 U o.su o.su o.s u 2.2 
1s-1.3-D1chlorooroorne 05' o.s u 0.5 U o.su 0.SU 0.5 U 0.5 U 0.5U o.s u o.s u o.s u 
,dohexane I.OU I.OU I.OU I.OU I.OU I.OU I.OU 1.0 U 1.9 1.9 

Dibromochloromethane 2 IOU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU 
Dibromomethane I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU 
D1chlorod1nuoromerh~ne tFreon 12) 2.0 U 20U 20U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
Ethvlbenzene 700 I.OU I.OU I.OU I.OU I.OU I.OU I.OU !.OU I OU I.OU 
Hexachlorobutadte~ 0.6 0.6 U 0.6 U 0.6 U 0.6 U 06U 0.6U 0.6U 0.6U 0.6 U 06 U 

IJ~ronvlben7.cne I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU 1.0 1.0 
Meihvl ace1a1e I.OU I OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU 
Mcthvl ren-butvl ether 70 I OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU 10 U IOU 
Methvkvtlohexane I OU I.OU I.OU I.O U I.OU I.OU I.OU I.OU 1.2 I.I 
Methvlene chloride 5 5.0U 5.0 U 5.0 U 5.0 U 5 0 U 5.0 U 5.0 U 5.0 U sou 5.0 U 

INaohrhalene 140 I OU I.OU I.OU I.OU 1.0 U I OU I.OU I OU I.OU I.OU 
-Bu1vl~nzene I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.O U I.OU 

n-Prnnvlbenzene I.OU I.OU I.OU I.OU I.OU I.OU 1.0 U LOU 0.8 ) 0.7 J 
..,..,._Butvlbcnzene I.OU I.OU I OU I.OU I.OU I.OU I.OU I.OU 0.5 J 0.5 J 
Sl\,TCne 100 I OU I.OU I.OU I.OU I.OU I.OU 1.0 U I.OU I.OU I.OU 
en-Bu1vl~ r1zene I OU I.OU I OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU 
e1rachloroethcne ' I.OU I OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU 
ecrih\-drofur.tn 5.0 U sou 5.0 U 5.0 U 5.0U 5.0 U 5.0 U sou 5.0 U 5.0 U 
oluene 1.000 I.OU I OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU 

rans-I 2-Dichloroe1hene 100 55 I.OU I OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU I.OU 
rans-I 3-Dichlorooroocn-e 0.5. o.s u 0.5 U 0.5 U o.s u 0.5U 0.5 U 0.5 U o.s u 0.5 U o.s u 
richloroethene s 5 1.0 U I.OU I.OU I.OU I.OU I.OU I.OU 1.0 U 0.6J 0.6 J 
nchloronuoromerhane tfreon I 11 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0U ,.ou 2.0 U 2.0 U 2.0 U 

V1nvl aedate s.o u 5.0 U 5.0 U 5.0 U sou 5.0U 5 0 U s.o u 5.0 U 5.0 U 
Vinvl chloride ' I.OU I.OU I.OU I.OU I.OU I.OU I OU I.OU I.OU I OU 
v . .iene MP 10000 • ~-0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
XvteneO 10000 • I OU I.OU 1.0 U I.OU LOU I.OU I.OU I OU I.OU I.OU 

P·\Projccts.\DEVENS\AOC ~2_ 43A\2005 AM~I Rpr\TablC$\T.:1blC$ 4-2 & 4-l.xl~ I of2 



TABLE4-3 
GROUNDWATER ANALYTICAL llESUL TS - OCTOBER 3-5, 2005 SAMPLING EVENT 

2005 ANNUAL REPORT 
AOCS 32 AND 43A 

DEVENS, MASSACHUSErrs 

"'' l~ pe<mc '--1e2nup 
MCPGW- 1 Coals SHL,.15 l ll\1-92-DIX 32M-01-13XRR 32M-0J-14XOB 32M..0l- l4XBR JZM-01-ISXBR 

PARAMETER (METHOD) µo/1. u,/1. u,11. µ,IL µ,IL ,IL 

tvOLATILES PETROLEUM HYDROCARBONS 
lfMA DEP) Ran •es 

C5-C8 Aliohat1c H,'lirocarbons 400 400 162 U 162 U 162 U 162 U 162 U 
C9.Cl2 Ali hatic Hydrocarbons: 4.000 4.000 220 U 220 U 220U 220 U 220 U 
9-CJ0 Aromsdc Hvdroca rbons 200 200 IOOU IOOU 100 U 100 U 100 U 
PH (MA DEP) Tu~t VPII An1;h•lts 
Merhvl 1en-b1.ml ether 70 l.5U l.5U l.5U I.SU I.SU 
Benzene s s s.o u s.o u s.o u s.o u s.o u 
Toluene 1.000 sou sou s.o u s.ou s.o u 
E1hvlbenune 700 soo 5.0U s.o u s.o u s.ou s.o u 
m.n-X lene • 10.000 100 U 10.0U 10.0 U 10.0U 10.0 U 
o-Xvk:ne • 10.000 sou 50 U s.o u 5.0 U 5.0 U 
Nanb1halene 140 s.o u 5.0 U s.o u s.o u s.ou 

Exlr:Kf:lbk- Petroleum H ·dr&tarbon Rant!es 
C9-Cl8Ali haticH,<drocarbons 4.000 4.000 200 U 200 U 200 U 200U 200U 
Cl9 - C36 Aliphauc Hrdrocarbons 5.000 S.000 200 U 200 U 200 U 200 U 200 U 
Cl J.C22 un.td Aromatics I 200 200 ISO U ISO U !SOU ISO U !SOU 
Cl I.C22 Aroma11cs 1.2 200 200 154 U 154 U 154 U 154 U 154 U 

trar •e1 PAH Auh1es 
Naohthalenc: 140 0.2 UJ 0.3 UJ 0.2 U 0 2 U 0.2 U 
2•Mc:thvlnaohthalenc 10 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
Acenaohthykne 300 0.2 U 0.2 U 0.2 U 0.2 U 02 U 
Acenaoh1hene 20 0.2 U 0.3 0.3 0.2 U 0.2U 
Fluorene 300 0 2 U 0.2 U 0.2U 0.2 U 0.2 U 
Phenan1hrene 300 0.2 U 0.2 U 02U 02U 0.2 U 
Anlhracenc 2000 0.2 U 0.2 U 0.2U 0.2 U 0.2U 
Fluoranrhene 90 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
Pvrene 80 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
Benu>(a)anthracene I 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
Chrvse~ 2 0.2 U 0.2 U 0.2 U 0.2 U 02U 
Bc:nzo(b)nuocanthene I 02U 0.2 U 0.2 U 0 2 U 0.2 U 
Bc:nzo(k)fluoranthene I 0.3 U 0.3 U 0.3 U 03U 03 U 
Benzo(a)ovrene 0.2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
lndcno( 1.2.3-cd'lovrc:ne o.s 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
Dibenzo(a.h )anlhracene o.s 02U 0.2 0.2 U 0.2 U 0.2 U 
Benzo<e..h.1'locrvlene 300 0.2 U 0.2 0.2 U 0.2U 0.2 U 

ICP METALS 3010/60!08 ITot:11 IMfab) 
Arwnie 10 so 9.9 2.5 U 2.5 U ,1.9 19.l 
Lud JS IS 2.5 U 2.5 U 3.7 2.5 U 21.7 
Mana2n-ese. 3 .500 82 34 24I0J. 3.070 694 

FIELD PARAMETERS 
Temoert11ure(dee. C) m111al 15.65 15.38 17.17 20.44 12.68 
Temoerature (dee Cl final IS 65 1662 17.47 16.36 13.94 
ORP/Eh (mV) 540 589.5 -26.9 102 316.3 
oH (std units) 3.09 4.42 6.24 5.97 6.26 
SM<Cific CondUClantt 182 186 535 321 697 
Dissol\'ed Oxwcn 0.97 2 75 4.80 3.97 7.52 
Turbidity 49 2.10 23. J 266 

Notes: 
Bold numbers 1nd1ca1e exeeedanoe or MCP GW•I standard 
Numbers 1n shaded areas indicate exceedance or sire-specific cleanup goo ls. In the c.ue ohrsen1c.1he revised MCL and MCP standard or 10 ug/L has been used foe comparison in heu orthe e.s:iablished cle.lnup goal of50 ug/L. 
U - Compound noc detected at a concentration :above: the repot1ing hmir. 
UJ • Compound 1entati\1:ly not detected at reported concentration due to blank con1am1na1ion or delection limit c:s11ma1ed due 10 low spike rttO\--eriC$ 
J • Estimated value ld$ 1han 1hc repomng limit or an estimated v.1!ue resulting from data evalu111on 
J+ • Value m:aybe biased high based on cvalua1ion or da1a. 
J. - Value may be biased hi&h based on evaluation of data . 
NR - Compound nCM reported by the QA laboratory 
" Reguhnocystandard is for tCMal 1,3-dichlocopropene and total xylenes 

Nore: No sample was obtained from well 32Z-99.02X in October 2005 because 1he water in the well ..-.as roo deep for a pc:risu1ltic pump and the well V.';1,S 100 narrow for a Grundfos pump. 

2M2 

uo/1. 

162 U 

220U 
IOOU 

1.5 U 
s.o u 
5.0 U 
s.o u 
IOOU 
sou 
5.0U 

222 U 
222 U 
167 U 
171 U 

0.2 U 
0.2 U 
0.2 U 
0.2 U 
0.2 U 
0.2 U 
0.2 U 
0.2 U 
0.2 U 
0.2 U 
0.2 U 
0.2 U 
0.3 U 
02U 
0.3 U 
0.2 U 
0.2 U 

2.5 U 
2 SU 
139 

19.77 
20.22 
348 6 
6.94 
613 
5.03 
18.3 

__ ,., 
- --------

32M -01-16XBR 32M-01-17XBR 321\1-01-ISXBR DUP 
u,11. u,11. u,11. µo/1. 

162 U 162 U 162 U 162 U 
220 U 220U 686 633 
100 U IOOU I.ISO l,09ll 

I.SU 1.5 U I.SU IS U 
5.0 U s.o u 5.0U 5.0 U 
s.ou 5.0 U s.ou 5.0 U 
s.ou s.o u 114 107 
10.0 U 10.0U 10.0 U 10.0U 
sou 5.0 U 5.0 U sou 
5.0U 5.0 U 50 U s.o u 

200 U 200 U 228 J 395 J 
200U 200 U 200 U 200 U 
ISO U JSO U 150 U 150 U 
154 U 154 U 154 U 154 U 

0.2 U 0.2 U 0.6 UJ 0.4 UJ 
0.2 U 0.2 U Ol 0.4 
0.2 U 0.2 U 0.2 U 0.2 U 
0.2 U 0.2 U 02U 0.2 U 
0.2U 0.2 U 0.2 0.2 U 
0.2 U 0.2 U 0.4 0.4U 
0.2 U 02U 02U 0.2 U 
0.2 U 0.2 U 0.2 0.2 
0.2 U 0.2 U 0.2 U 0.2 U 
02U 0.2 U 0.2 U 0 2 U 
0.2 U 0.2 U 0 2 U 02U 
0.2 U 0.2U 0.2 U 0.2 U 
0.3 U 0.3 U 0.3 U 0.3 U 
0.2 U 0.2 U 0.2 U 0.2 U 
0.3 U 0.3 U 0.3 U 0.3 U 
0.2 U 02U 0.2 U 0.2 U 
0.2 U 0.2 U 0.2 U 0.2 U 

2.5 U 2.S U 2.5 U 2.5 U 
2.5 U 2.5 U 2.5 U 2.5 U 
170.0 IOU 11.600 IOJOO 

14.93 15.09 17.63 17.63 
18.93 IS.64 22.49 22 49 

16 627.3 35.4 35.4 
5.81 3 87 S.77 511 
482 558 653 653 
4.58 1.45 4.32 4.32 
0.75 0.33 068 0.68 
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TABLE4-4 
CLEAN UP GOALS AND REGULATORY STANDARDS 
FOR MONITORED GROUNDWATER PARAMETERS 

2005 ANNUAL REPORT 
AOCS 32 AND 43A 

DEVENS MASSACHUSETTS ' Cleannp Goal or 
Parameter Standard (11<'/L) 
voes 
Benzene* 5 
Vinvl chloride 2 
1,2-dichloroethene (trans)** 55 
1,2-dichloroethene ( cis)** 55 
I, 1, ! -trichloroethane 5 

richloroethene * 5 
1, 1,2-trichloroethane 5 
1,2-dichlorobenzene • 600 
1,3-dichlorobenzene • 600 
1,4-dichlorobenzene • 75 
IVPH 
Ethylbenzene 500 
m-, o-xvlene --
o-xvlene --
Toluene --
C5-C8 Aliphatics 400 
C9-C I 2 Aliohatics 4,000 
: :9-C 10 Aromatics 200 
EPH 
~9-C 18 Aliphatics 4,000 
: : I 9-C36 Aliohatics 5,000 
Cl 1-C22 Aromatics 200 
PCBs 
PCB-1016 0.5 
PCB-1221 0.5 
PCB-1232 0.5 
PCB-1242 0.5 
PCB-1248 0.5 
PCB-1254 0.5 
PCB-1260 * 0.5 
IN ORGANICS 
Arsenic - Total * 50 
Lead -Total 15 
Manganese - Total * 3,500 
Arsenic - Dissolved 50 
Lead - Dissolved 15 
Mamrnnese - Dissolved 3,500 

Notes: *Cleanup goal established in the Record of Decision (Horne, 1998). 
**The Record of Decision lists a cleanup goal of 55 µg/L for total 1,2-dichloroethene. 
Other parameters added to list as part of long-term monitoring program development. 

Final 
March 2007 

Prepared by: JW, I 0/5/06 
Checked by: SWR, 10/5/06~ 

MACTEC ENGINEERING AND CONSULTING, INC. 
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AOC 32 WELLS - EXCEEDANCES 
32M-0l-18XBR VOCs and VOCs and 
(•Source well) Manganese Manganese 

TABLE 4-5 
HISTORY OF CLEANUP GOAL EXCEEDANCES- 2002 to 2005 

2005 ANNUAL REPORT 
AOCS 32 AND 43A 

DEVENS, MASSACHUSE'n'S 

•·•····•.•1:•i2003:·•· ;··•• •.. :i .• .. •• :: .:.,ct ::> ,:1g.. ... i ••.;:;,; 
~-\ DecembCr,20.03. ,." <<i:\<'· .,, October._2004/'. 1

' • 

VOCs and VOCs and voes, VPH*, voes, VPH*, 
Manganese Manganese Manganese Manganese 

32M-0J-14XBR No exceedances Arsenic and Lead No exceedances No exceedances No exceedances No exceedances 
{Sentry well) 

32M-0J-J4XOB No exceedances No exceedances Manganese Manganese No exceedances Manganese 
(Sentry well) 

32Z-99-02X (Distant Nol sampll!d Lead No exceedances No exceedances No exceedances No exceedances 
sentry well) 

SHL-15 Arsenic, manganese No exceedances No exceedances Arsenic No exceedances Arsenic 

AOC 43A - EXCEEDANCES 
43M-01-J 7XOB VOCs and Arsenic Arsenic No exceedances No exceedances No exceedances No exceedances 
(Source well) 

43M-0J-20XBR Manganese Manganese No exceedances No exceedances No exceedances No exceedances 
(Sentry well) 

Notes: 

Jti120~;1;;:, 

voes, VPH*, 
Manganese, 
Arsenic** 

No excecdances 

Arsenic** and 
Manganese 

No exceedances 

Arsenic 

No exceedances 

No exceedances 

* Cleanup goals were not established for VPH fractions or lead in the Record of Decision. VPI-1 is compared to Massachusetts Contingency Plan GW-1 Standards. Lead is 
compared to drinking water action level. 

** The Record of Decision established a cleanup goal of 50 ug/L for arsenic based on the then current MCL of 50 ug/L. A revised MCL of 10 ug/L became effective 
in January 2006. This table uses the 50 ug/L standard for evaluation of 2002 through 2004 data and the IO ug/L standard for subsequent data. 

P:\Pfojecls\DEVENS\AOC 32_ 43Al2005 Mnual Rpt\Tables\Tables 4-5 & 4-6.x!s 

·<:·:\}(?.,,:::o::,~x·; 
C)ctobei 2005 • 

voes, VPH*, 
Manganese 

Arsenic** and Lead* 

Arsenic** and Lead* 

Not Sampled 

No exceedances 

Not Sampled 

Not Sampled 

10/23/2006 
Prepared by; JW 10/5/06 

Checked by; SWR 10/5/06 ~ 



TABLE4-6 
SUMMARY OF CLEANUP GOAL AND REGULATORY STANDARD EXCEEDANCES AT WELL 32M-0l-18XBR 

2005 ANNUAL REPORT 
AOCS 32 AND 43A 

DEVENS, MASSACHUSETTS 

c:1i~~;~i:l;X1 \April :zoof October 2002 • June .2.003 :' 
Trichloroethene (ug/L) 5 19J 20U 50U 3.4QA 5.2QA 3.4 QA 160 U 0.6J 
1,3-dichlorobenzene (ug/L) 600 660 J 300 J 460 430 730 530 590 209 
1 ,4-dichlorobenzene (ug/L) 
1,2-dichlorobenzene (ug/L) 
C9-Cl2 Aliphatics (ug/L) * 
C9-CI0 Aromatics (ug/L) * 
Manganese, Total (ug/L) 
Manganese, Diss. (ug/L) 

Notes: 

75 
600 

4,000 
200 

3,500 
3,500 

450 J 200 
5,900 J 2,500 
5000 UJ 200 U 
9,100 J 2,900 
7,730 9,260 
7,500 8,960 

310 280 
3,800 3,900 
350 J 511 EJ 
1,700 J 2,600 EJ 
14,IO0 11,000 
14,200 13,900 

470 
6,200 

5,I00QA 
11,000 
17,400 
18,100 

320 
4,200 
4,480 
4,400 
13,400 
12,500 

* Cleanup goals were not established for EPH fractions in the Record of Decision. Listed values are Massachusetts Contingency Plan GW-1 Standards. 
U = Compound not detected at concentration above the reporting limit. 
J = Estimated value based on data evaluation of laboratory results. 
R = Results were rejected based on zero percent recovery in the MS/MSD. 
E = Compound concentration exceeds the upper limit of the calibration range of the instrument for specific analysis. 

370 
4,500 
470 
260 

16,700 
ND 

120 
1,450 
686 
1150 

11,600 
ND 

QA= Result is reported from the QA lab analysis. The primary lab result has an elevated reporting limit due to the dilution of the sample or the primary lab result 
was outside the calibration range. 

ug/L = micrograms per liter 
ND=No Data 

P:\Projects\DEVENS\AOC 32_ 43A\2005 Annual Rpl\Tab!es\Tables 4-5 & 4-6.xls 

10/2312006 
Prepared by: JW, 10/5/06 

Checked by: SWR, 10/5/06..}A,e 
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2005 Annual Report, Areas of Contamination 32 and 43A 
Devens, MA 

Devens 
AOCs 32 and 43A 

Groundwater Sampling Procedure and IDW 

1. Groundwater Sampling 

Final 
March 2007 

USACE collected groundwater samples at AOCs 32 and 43A on June 13, 15, and 16, and October 
3, 4, and 5, 2005, as part of the semiannual long-term groundwater monitoring program. The 
following is a summary of USA CE sampling procedures. 

1.1 Preparation for Sampling 

Sampling activities were coordinated with the Devens BRAC office and the laboratories. The 
contract laboratory prepared and delivered sampling bottles, quality assurance bottles and coolers 
to USACE approximately 1 week prior to the sampling event. Sample bottles were checked to 
ensure that they complied with the requirements of the sampling program. Sampling equipment 
(including the YSI water quality meters, generators, and the Teflon-lined polyethylene tubing) was 
rented/purchased from U.S. Environmental in Waltham, MA. USACE used its own Grundfos 
Rediflow II pumps and controllers, and DRT-15CE turbidity meters. All equipment was 
inventoried and tested prior to sampling. The well logs were reviewed to verify tubing 
requirements and copies were brought to the site for reference. 

1.2 Sampling 

Monitoring wells were purged and sampled in accordance with U. S. EPA's Low Stress (low flow) 
Purging and Sampling Procedure for the Collection of Groundwater Samples from Monitoring 
Wells (July 1996, revision 2) using an adjustable rate, low flow submersible pump. Teflon-lined 
polyethylene tubing was used for sample collection and was disposed of after each well was 
sampled. Before sampling activities commenced, groundwater elevations were measured at each 
well location to be sampled. YSI water quality meters, turbidity meters, and the PID were 
calibrated at the beginning of each day of use and a calibration check was performed on the 
equipment at the end of each day. During sampling, the generator used to power the pumps was 
located upwind, at least 30 feet away from the well being sampled, in order to minimize potential 
contamination from the exhaust. The submersible pump was then lowered to the middle of the well 
screen intake of each well to be sampled when possible. When the water level was below the top 
of the screen, the pump was positioned to a depth between the top of the water level and the bottom 
of the screen. 

Before each well was sampled, water quality parameters, including temperature (o Celsius), 
specific conductance, pH, oxidation-reduction potential (ORP), turbidity, and dissolved oxygen 
(DO) were collected every 3 to 5 minutes until the readings stabilized to ensure proper purging of 
the wells before each well was sampled. The field results for AOCs 32 and 43A are listed in 
Appendix C. All water quality parameters, except turbidity, were monitored using a flow-through 
cell and a YSI 600 XL water quality meter. Turbidity samples were not collected from the flow­
through cell due to the silt buildup, which can occur in the base of the cell and give erroneous 
readings. A Y-connector with a shutoff valve was set up before the flow-through cell to take the 
turbidity readings. Sampling was conducted when parameters became stabilized for three 
consecutive readings. The sample tubing was disconnected from the flow-through cell and samples 
were collected directly from the discharge tubing. In cases where the water level was lower than 

MACTEC ENGINEERING AND CONSULTING, INC. 
A-1 
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the top of the screen, the pumps were lowered to the approximate midpoint between the water level 
and the bottom of the screen. This procedure occurred at several wells during each event. 

1.3 Equipment Decontamination 

All non-disposable sampling and testing equipment that came in contact with the sampling 
medium was decontaminated to prevent cross contamination between sampling points. The 
submersible pump was decontaminated using the following procedure: 

• Upon removal of the pump from the well, it was submersed in a 4-inch diameter PVC pipe 
containing potable water and detergent (Alconox) solution. At least 1 to 2 gallons of the 
detergent solution was pumped through, starting at a low flow rate, as in sampling, and 
increasing to a higher speed. 

• The pump was removed and sprayed with potable water to minimize the transfer of soap to 
the rinse water and then submersed in a PVC pipe filled with potable water with at least 1 
to 2 gallons pumped through. 

• Then it was submersed in a PVC pipe filled with deionized water and at least I to 2 gallons 
were pumped through. 

• It was then sprayed with isopropyl alcohol (reagent grade) using a hand held spray bottle, 
over a tub and submersed in a final deionized water rinse with at least I to 2 gallons 
pumped through. 

• Finally, the pump was air dried and wrapped in clean aluminum foil. 

MACTEC ENGINEERING AND CONSULTING, INC. 
A-2 
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C .v1 well#: SI-IL-15 US Anny Corps of Engineers 
SCREENED INTERVAL DEPTH: 15.0 to 25.0 ft below top of PVC Groundwater Sampling Log Sheet 
H20 LEVEL: PRE-PUMP INSERTION /ti 7S-

1 Project Name: Devens Areas 32/43A 
SAMPLE METHOD: EPA LOW STRESS lvlETHOD 

POST-PUMP INSERTION l~z1 1 
PCBs: 2 x J L amber, ice Ammonia: J liter bdpe, H,SO, i 

EPH: 2 x IL glass amber, HCI COD: 250 ml hdpe, H,SO
4 o!ts),r /',:,. ·/,- SAMPLEDEPTH Jo 

I 
DATE: TIME: VOC: 3x40ml vial HCI Total Metals: I x 500 ml hdpe HNO, , 

SA1vlPLED BY: j_t SIGNATURE: /& {,,._..- VPH: 3x40m! vial HCI Sulfate. A!kalinJty:500ml hdpe, ice 
TOC: 2 x 40 ml vial, H2SO4 Sulfide: IL hdpe, zinc acetate/NaOH 

RECORDED BY: J.t___ SIGNATURE: . /4-,L ?--...- Dislvd Gas: 3 x 40 ml vial, HCI NO,,NO,, T. Phos: l liter hdpe, H,SO, 
(15 glass) (6 ltdpe) 

Time WtrDpth Pump Purge Rate Cumulative Water Specific pH ORPIEh D.O. Turbidity COMMENTS 
(24 hr) below MP Setting (n:il/min) Volume Temp Conductance (mV) mg/L NTUs 

feet (Hz) Pur2:ed (Celsius) 
/01',( /(,J"-s- "/1,Z ,s-::ro /0,t,5 /S-o ~74 2/;;.7 /, /<- /,o:r 
Jof'1 //,.?j ,.-i i?' ef'o-o /i2Z /47 S--7/ 212,3 0.74 J, .;, 0 /, 

/oS-7 1/(,%9 77..,-g ;<-oo 'l //44 11.7z 1'47 6, 7.,2' 2-oS: Z O,(i' 0,7f' 
1~ss- 11:.![7 '/2.t? 5'"00 JZ,1l /-fF :s-73 /..,r{, -1 o,,t o.7z 
/oS-8' /t: rr ft.? 5-=, "- ?_ C,IL /ZZ-1 /-{!{ S.73 /220 01.1 tJ, 7-0 
/Joi /(. K'f! 11.. 'f: Goo ;z.1° /---Ii? 6°:73 /o(, 3 0, (;·-1 0,63 
l.tcr1 /L,i'i" f J.,'&" s-oc, Jt,SI /,/8' S-, / z ft-? 0,6'-f o {.7 
//,;-,7 /t, l?'<;t 7-Z,-Y :500 'i:. 3 <1l /J,S-1 /19 -S-. 71 l?'i'. if' D,/3 0,74 
///0 /t:,f9 fi,:? :500 IZ,;o 1--f'f ~7Z cf'-o. b 0.(, z 0,7Z 

_ilii /;;, f'f 1-Z, ;r s--,,,~ It'-~« 14'7 -f:". 73 -1.,,,~ -, 
["-. C 0.1? 0,/1," 

// J!. A.f?"f' fZ,i' ,s---. ... ~-1t-1, /Z, s-'7 !--1'1 5, 7-9' 70, z. 0.(/ cJ, 75' 
/111 /1',,l,'9 72,i' -0,., /2,( ,;- /41 -s---. 73- [7,S- O.fo/ 0 ?'F 
//l?. /(,tf';! JZ. f( r,, J?,6( 141 5; 7S- (l.z -0. (/ ,o, o/ C, 

SAMPLE TAKEN AT: II< 5 +/-3% +/-3% +/· 0. I unit +I- JU mV +/-IO% +/-W<;b 

YSJ #: 'nf';;o,-011? Tlm.BlDITY il:J:Js' 7c;, 
NOTES: . .( {r,J tT/1 DP llJiJuu?. /~oU,l.JD 1.Err 

Jf.J t.J[l(.; l~Zif t...,.45 /hi ,~.-1,,oJ[.j) 

P\:JMP - Grundfos Rediflow II 

5j\/Ytf./....e:t".: /)1..!:'P.. GM,MEfl(.) 



~ 

G ✓I well#; 321v1-92-01X 
SCREENED lNTERV AL DEPTH: 13.7 - 23.7 ft below top of PVC 

H20 LEVEL PRE-PUMP INSERTrON I~. J...'I h- TwP cf: 
Pvc.. 

POST-PUMP INSERTION I I>, '2....<o 

DATE: ~/J~/ue5TIME: /P'":, ,-$1'\ SA,WPLEDEPTH d-, 1' ll)pd 
frc; 

SAMPLED BY: 1":'..j~ SIGNATURE: ,{....:J:J,.L,- ~ &_1,..~ 

RECOR.DEDBY: 2)t,L_ S!GN,\TUHE: ,.,/J.(~ 
Time Wtr Dpth Pump 

(24 ltrJ below1\1.P Settiug 
feel (Hz) 

11 Ob r-:i-_ \«, 'j.Z.... s 
ilo;, lr,/>z. GI '2- - 6" 
II c, +- ff. 1G' °11. '?, 

/I I CJ I ':j, 'ti,S- q l, ?, 

i{I?, n-. "-s 'ff .. $ 

\ 17,o '< A rup1" ,/NG 

SAMPLE TAKEN AT: ) 1":,o 

YSI if: 0 I ::r o 'ii S' J - ii C. 
NOTES: 

Purge Rate Cumulalivc Water 
(ml/min) Volume Temp 

Punwd q& (Celsius) 

(o,:, o -I" /Q. l'3 

Uoo ,t,. 1..."' ID. 'sf 
iooo "-2.-:,;" (1,5,1 

000 ..,_ :> GI JLl'r. 

~G,o ~'l-.§q //,15 
-

TURBIDITY#: Cf/ o 21o 

US Anny Corps of Engineers 
Grnundwater Sampling Log Sheet 

Proiect Name: Devens Areas 32143A 
SAMPLE METHOD: EPA LOW STRESS Iv!ETHOD 
PCBs: 2 x l L amber, ice Ammoni.a: I liter hdpe, 1-1,SO, 
EPH: 2 x IL glais amber, HCI COD: 250 ml hdpe, H,SO, 
VOC: 3x40ml vial HCJ Tora! Metals: l x 500 ml hdpe HNO, 
VPH: 3x40ml vial HCI Sulfate, Alkalinily:500ml hdpe. ice 
TOC: 2 x 40 ml vial. H2SO4 Sulfide: JL hdpe. zinc acetate/NaOH 
Disl\,d Gas: 3 " 40ml vial. HCl NO,.NO,, T. Phos: ! liter hdpe. H,SO, 

(15 glass) (6 hdpe) 
Specific pH ORP/Eh D.O. Turbidity COMMENTS 

Cond
7
uctance 

}J\7 i M 

(mV) mi;IL NTUs 

It 'L. '9.\Z.. 's C, "!._G, 1-. ;,{' D. 9 I 
l r1.. (,,. O<P 'l, t G,. Go C,.,;,, 'l• 2.. ,1_ 0 

1r3 6.ol ";,\3C,,. 'I :,.rl ,2._ 50 
l 1·.f" &, . (),2 3 -<12.:, 5:.. $-+ "?. 'l~ 
,r< &.r., 2.. ?, o/'f_ s C.¼ 4.2.+ 

+!- 3% +/- 0.1..unit +f- IO mV +f-10% +/-!0% 

PUMP - Gnmdfos Rediffow JI 
5' f!Mf ./..llc fa, S : 5 CJ\/\\ WA USH 

/ J!TR IC. I'- t:, Lu Mll.!S 



-
C .vi well#: 32z.119.02x PIEZ01}fETER 
SCREENED !NTERVAL DEPTH: 14.5-29.5 ft below top of PVC 

B20 LEVEL: PRE-PUMP INSERTION J. ,, &' - ~Jo , 

POST-PUMP INSERTION l:z ,o"lf1 

DATE: &)13.[b'> { -~ ~ &/ TIME: ~s SAi'vlPLE DEPTH 
' 

~u,:, SIGNATURE: Hwgt/ SAlvlPLED BY: 

RECORDED BY: f',::I_ SIGNATURE: ~OJ.~ 

Time Wtr Dptl1 Pump 
(24 hr) below MP Setting 

feet (Hzl 

I !>s;$ P-l/1 I fAc~:rf,U-(1.c,, 
/1,._,. • .,. U~l/.i 

t'i&D ;iu ,'l.r ' 

l'fD.5 )/-It f"j 

!'ff{> ;i.,p"I 
l'/{5' J.l.f ,;u, 
{4.i/-0 l.l/ 1/'1 
/'i;J..{' ).t/,19, 

l'l?xJ 1 'I ,J..:f 
1'1:6 :»/,{).5 
{ tf'l(;J ).l/ ,'.;l,5 

{1./'I r,- 1li,= 

~ _, ' .,,. ' SAMPLE 'lAKEN AT: !tf5o 

YS:1#: 00 Por;;,,913 
NOTES: 

/ 
Purge Rate Cunm1afive Water 
(ml/min) Volume Temp 

Purged (Celsius) 

'1""" /1. 7c. 
;;c,,v /, 5« .I) //, 75-
~'.>0 

( 

Ii, 7/ 

"$5"0 J.,·,~0 IJ, ::,P 
350 V i/,r;,,e, 
J',50 3, (} Ji, 7 9: 

::tc;-o r f/,'10 
350 /.I , .. /7 //,~'7 
';,50 ' ' /(,1/0 
3'i'n //,38 
:,,.,,·c //,1/3/ 

+/-3% 

US Anny Corps of Engineers '\ ,veil is the 

Groundwater Sampling Log Sheet 
fuftllest Cilst in the 
A32/43A study 

Project Name: Devens Areas J2/43A 
SAhtPLE METHOD: EPA LOW STRESS lvffiTHOD 
PCl3s: 2 x l L amber, ice Ammonia: I liter hdpe, H,SO, 
EPH: 2 x I L glass amber, HCI COD: 250 ml hdpe, H,so, 
VOC: 3x40ml vial HCI Total Mewls: l x 500 mJ hdpe Hl'IO, 
VPH: 3x40ml vial HCl Sulfate, Alkalinity:500ml hdpe, ice 
TOC: 2 x 40 ml vial, H2SO4 Sulfide: lL hdpe, zinc acetate/NaOH 
Dislvd Gas: 3 x 40ml vial, HC! NO,,NO,, T. Phos: I liter hdpe, R,SO, 

(15 glass) (6 hdpe) 
Specific pll ORP/Eh D.O. Turbidity COMJ\lENTS 

Conducrnnce (mV) mg/L NTUs 

/5?- s;;)-- 350,0 r;,,77 t,,t,,(,,, rt« Mi. .I J 

/G9 'I, 7 f L//9,0 9,/1.f f?,'77 
' . 

177 11 ,:,7 i/1./7, I (cJ,03 C,,'('t/ 

if!;'5' l.f •. 5D 4C,f. if., ft}, O'/ 11,;JB 
/q?, 'f,'f 7 l/-;r:, ~ "f,77 J,C,? 
/o/'7 ,J,'33 L/7ff,) 7,'x:J.- ',l,3,/ 
;7()0 1,2,7 Sc>/,/ '7 .. 3;:L 5, ,/C) 

,;i..c,3 ff, l/0 sa; ,,'? c;, 7!/ .;;1 I , 

d.l I l.j,5/ 5/,1,7 /,&,'y ,, ,) ,,. 
;::;.1 ;:;L Lt~( ,) '>/t·/,3 7,C:,{, .2 . .s:r3.-
'J. J ;)- L/,5'3/ 'S/f?,D 71C,.,J.. J.,:J.G 

+!-3% +/-0.l um1 +/-lOmV +/-10% +1-10% 

PUMP - PER!STALTlC GeoTech Model Il 



-
G .v'.I well#: 32l\'.I-92-03X 
SCREENED INTERVAL DEPTH: 23.0-33.0 ft below top of PVC 

H20 LEVEL: PRE-PUMP rNSE1ffION ~jJ.(if) 

POST-PUMP INSERTION 2;[,5f 
11~0 

? ft 
DATE: ltrftf•o5 TIME: ~ SAMPLE DEPTH ..JO, () 

SM!PLED BY: :rswf SIGNATURE: .;11,,,,,_ jl, 7fft,~ 
~ arJJf ~ RECORDED BY: 1:fltA SIGNATURE: c~t1-4AL[/l,,t14 • 

?✓ 
Time WtrDplh Pump 

(24hr) below ~,IP Setting 
feet (Hz) 

IO'fD .. 5',t,;, Joq 
IV 'fl/. ';/!J.bi/.. IO'/ 
}D¥'5 .;i5, b a 109 
i oS'.;i if,f:>1 I ◊'1 
I 0 5'/, ;/.5', t,:;!. ID'/ 
I ttJO ~ S: .,a Joq 
/Joi/- "5". ';;i /D9 
/lo i5 " 6", " J_ toq 
I I I ;). J.!,,(.2. 101 
I I I io -~5• (;.J Io q 

SAMPLE TAKEN AT: II ;.i, n 

Ys111: oooov1i AA 
NOTES: 

Purge Rate Cumulative \Vmer 
• (rnfimin) Volume Temp 

Pur.2,ed {Celsius) 

,oo 'l. }. 'I 
If 'f 1) / ldi, i0,14 
't 73iO 31!. fl, 9 3 
Lfso ,;- 1a .s-1 
500 7 I "- ,3 '/· 
:(;J. () q /,<, 77 
5J..O 11 /J., i, 7 
r;2-a /", Joi.. ,g'{ 
5Z..o I~ I :i_. k>D 
,;i,o 17 I J., f;o 

+/- 3%. 

US Anny Corps of Engineers 
Groundwater Sampling Log Sheet 

t'roiect Name: Devens Areas 32/43A 
SAMPLE METHOD: EPA LOW STRESS METHOD 
PCBs: 2 x l Lamber, ice Arnmonfa: ! liter hdpe, I-I,SO, 
EPH: 2 x I L glass amber, HCJ COD: 250 ml hdpe, H,SO, 
VOC: 3x40ml vial HC! Total Metals: I x 500 ml hdpe HNO, 
VPH: 3x40ml vial HCI Sulfate, Alkalinity:500ml hdpe, ice 
TOC: 2 x 40 ml vial, H2S04 Sulfide: IL hdpe, zinc acetate/NaOH 
Dislvd Gas: 3 x 40ml vial, HCI NO,,NO,, T. Phos: 1 liter hdpe, H,SO,, 

( 15 glass) (6 hdpe) 
Specific pH ORF/Eh l).O. Turbidity COMMENTS 

Coaducumce {mV) n,g/L NTUs 

" '/ 6,/'f ~/J.q I O.'-i=? (). '-/-o 
07 t.f,</7 -<4'3, I lo, O«. O· 'f..J 
(, q 4. '15' ';I. '7 •f,!J ID, !JO tJ, r'f 
"g 5,1/ !:1,f;'f,3 q, 1"6 0, ( I 
i,4 b-. I I ,;, 'i' d,. 8' to, o :3 o.fo 
b6 5', I;-;_ 3o I. 'l '(,'7'7 o. (/ 
~7 S-, II 3o5'.o 9, yg 011·;: 
6'? s: {/ 3 I;,. ,'7 q' '(t.f 0, iD 

" '7 5', II JI{,,,(! '{ ,q;;, O,o'i 
., ff 5,ii 31 "(. 3' 'f,9o ll, I I 

+/. 3% +f- 0.1 uni[ +/- 10 m V +/-!0% +/-10% ; 
' 

PUl\1P - Gnmdfos RediJlow II 
5ANrLe:-i:..: 1or-·1 P't..tf\C.cv""i'Tl.:. 



~ 

C .vi: well#: 321W•O l-04XBR US Anny Corps of Engineers 
SCREENED INTERVAL DEPTH: 25.0 - 35.0 ft below top of PVC Groundwater Sampling Log Sheet 

H20 LEVEL: PRE-PUMP (NSERTlON l 1-. ~1: Project Name: Devens Areas 32143A 
SAIVIPLE METHOD: EPA LOW STRESS METHOD 

·POST-PUMP INSERTION 13:. <\4- PCBs: 2 x l Lamber, ice Ammonia: l liter h<lpe, H,SO, 

c,,/15:J1,c.>()'JnME: J<\-Oo 30 
EPH: 2 x IL glass amber, HC1 COD: 250 ml hdpe, H,SO, 

DATE: SAMPLE DEPTH VOC: .h.40ml vial HCI Total Metals: 1 x 500 ml hdpe HNO, 

SIGNATURE: .A-A ?:ii~ 
VPH: 3x40ml vial HC! Sulfate, Alkalinity:500mJ h<lpe, ice 

SArv!PLED BY: ',,~i TOC: 2 x 40 ml vial, H2S04 Sulfide: lL bdpe, zinc acetate/Na OH 

RECORDED BY: '.2!!i__ SIGNATURE: "t"" W,..16-/ 
Dislvd Gas: 3 x 40ml vial, HC! NO,,NO,, T. Phos: 1 liter hdpe, H.,SO, 

(15 glass) (6 hdpe) 
Time WtrDpth Pump Purge Rate Cumulative Water Specific pH ORP/Eh D.O. Turbidity COMMHNTS 

(24hr) below I:vll' Setting (ml/min) Volume Temp Conductance (mV) mg!L NTUs 
feet (Hz) Purged (Celsius) 

1"c10 I'! - (a:;; I IJ l !Inn r.. 0,£9 J;t.iJ>, "?, ,;,, b &-~iO )..IG,. -:; ,:;: 'l,;: I. "l'r 
\'\:-I?, ~(•1,,?i"f /OJ t,oo .,,_ I ~ 11-.00 ,;""?, f.. 2-0 1-0b•. 0 4- ~G;,~ D->~ 
1-tl'<' l'/,6f5 /o I 'tico .~f.<;;a /4·,::J.Oj :,t;,4-- &. . z.+ i..02..0 '5'.o:z.. IJ,'21,c 

1-t I 'l tci. 'I "l lo I ~DD J' . Z-~t\ \'\·. "1 l 7&,3' 0>_ Z./ ·2-~;2... ,; 5". 0;, c. 2.. 

I 1- t-i. 17. q 1 11> 1 ..,,,7-S-o ~·;, l\ J'i.°!'1 1.Jc 1,. G.!'l ;1.o 3 '2- 5"°~ II o .. 1<;" 

SArv!PLE TAKEN AT: Je.-7Q +/~ 3% +/~ 3% ·t,/~ 0.1 unit ·>/- JO mV +1-10% +/-10% 

YSI#: TURBIDITY #: PUMP - Grnndfos Rediflow 11 
NOTES: ,40\FJ-<-ji:: SCl!f'I ~,J\1.-SH 



-
C vl well#; 32lW-01-13XBR US Anny Corps of Engineers ' xell is 

-- 10Ciited between SCREENED INTERVAL DFJ'TH: 13.7 - 23.7 fl below top of PVC Groundwater Sampling Log Sheet trailer bays 33 and 

H20 LEVEL: PRE-PUMP INSERTION h:,'-S)?' Project Name: Bevens Areas 32/43A 34. 
/ .. c;. 

SAlvIPLE METHOD: EPA LOW STRESS METHOD 

POST-PUMP INSERTION ['S': 3j_ PCBs: 2 x l L ,unber, ice Ammonia: I liter hdpe, H,SO, 

~);,/,,,~ TIME: //co zt_ I 
EPH: 2 x IL glass amber, HCl COD: 250 ml hdpe, H,SO, 

DATE: SM11'LE DEP'nl VOC: 3x40ml vial HCI Total Metals: l x 500 ml hdpe HNO, 

/It. 
VPH: 3x40m! vial HCl Sulfate, A1kalini!y:500ml h<lpe, ice 

SAMPLED BY: SIGNATURE: TOC: 2 x 40 ml vial, J-12804 Sull1de: IL hdpe, zinc :1cetale/NaOH 

RECORDED BY: ,/? SIGNATURE: 
Dislvd Gas: 3ot40ml vial, HCJ NO,,NO,. T. Phos: I )iter h<lpe, H,SO, 

(15 glass) (6 hdpe) 
Time Wtr Dprh Pump Purge Rale Cumuk!rive \Valer Specific pH I ORP/Eh D.O. Tutbi<ltly COMM El•ffS 

(24hr) below MP Setting (ml/min) Volume ·remp Conductance (mV) mg/L NTUs 
feel (Hz) Pumd {Celsius} 

\Veil has a hl5torv of ooor recharoe.. It mav bet ractical to dravr the 1Tel1 dO'wn to remove sL1.gnant ,rater c:olu.mu and then saruule Hfresl1't water tlie next das. 

l]Z'Z. ?l,l.,;- /4(, ( ;;::,J J-1~{3 3<>4 {,07 Z,?'I, I .q, 7/ /,j'q 
l'?Z'§:' Zr S-0 /-1(< "'S'~t; 14,70 Z,;;,4 [.oS" 7'1;f: Z. 4,Z3 z. "'"' r!-.:;;;.,f" Fi...,.,,:;,,,,1 

..L.> ;;, '1 ~ /J/,7 "'J'ct;0 /,//, •J/ 3o4 /.'v,f 3/r. lo 3.'77 /, t-'1 
I.T3< c/,Z-Z /'1-S: 0 " " ,,41},r.)JP'_,f(. 11,tf ?.#j-5 t:. 0., ts z:r. 7 7,:,-1 rt-iA, ~-"l'CJ! /r17N 6 

,.. 1/SJ 5£;1{._ ;;,:. <114',.., 

SAMPLETAf(EN AT: /L. -"~ +/- 3% +/-3% +/· 0.1 unit +I• JO mV +/-10% +/-10% 

YSl #: 0 i:::roa:s I TURBmJTY #; 31" 7 6 
NOTES: t-,/i,L, Dl:'ltJJ\,) :) tilv 10 

I l vi:.,r.<i r' 

PUMP - Gruntlfos Re<liflow II 

s-;;rAru:A·. ~i..ea< c-A1'Nl:£1\U 



G v1 well#; 32lVl-01-14XBR US 1\nny Corps of Engineers 'J ,ell is 

SCREENED !NTERV AL DEPTH: 34.0 -44.0 ft below top of PVC Groundwater Sampling Log Sheet 
1oC11fod m1tsi<le 
the facility fence 

H20 LEVEL: PRE-PUMP INSERTION ""7'? L,;e:,"' - ' Project Name: Devens Areas 32/43A 
SAMPLE NlETHOD: EPA LOW STRESS.METHOD 

POST-PUMP INSERTION /1,;a PCBs: 2 x l Lamber, ice Ammonia: I liter hdpe. H,SO, 

~JS"'TlME: 1v I EPH: 2 x IL glass amber, HCl COD: 250 ml hdpe, H,SO, 
DATE: LZ:z-. SA.fv1PLE DEPTH VOC: 3x40ml vial HCl Total Metals: l x 500 mJ hdpe HNO, 

SAMPLED BY: A__ ,,fey4-- VPH: 3x40ml vial J-ICI Sulfate, Alkalinity:500ml hdpe, ice 
SIGNATURE: TOC: 2 x 40 ml vial, H2SO4 Sulfide: IL hdpe, zh!c acetate/NaOH 

RECORDED BY: Al. SIGNATURE: ~:,fl Dislvd Gas: 3 x 40ml vial, HC! NO,.NO,, T. Phos: ! liter hdpe, H,SO., 
(15 glass) (6 hdpe) 

Ex11ect to draw the \l'l?ll dmm about 10 n ruul wait for recharge. 
Time Wtr Dpth Pump Purge Rate CumuJative wa,er Specific pH ORP/Eh D.O. Turbidity COMMENTS 

(24 hr) below MP Seiling {ml/min) Volume Temp Comluctance (mV) lllg/L NTUs 
feet (Hz) Pureed (Celsius) 

/4: II ZJ. -z., Jo{,,0 #t't.J Mf//,f /o,o// {?7 i;,{;7 I/,<>, Z .s--;45- {. 77 - {,c,-.;,_r- i-Lo•,i 

1-4, 14 z:,; 4T /<J f/1 7 ,/.Al;Vl etAJ.J //,o2 {41 {r: Z 1s-z, I 3.s-z ,.,f, ~11 C.:,;;,..._;_,--r-' /-,! ~.u' 

1418" z,:;; ·1 / //z, 
,,, -~z:r ..... ":../(-41., IZ, 3 Z ,37 I,, Cs' /,7/, 3 3.,36 3,7?. , > ,, 

14z/ 'Z'lf: C7 /y;/; .-4 "'.\:.. .z.., . ., /Z, 'fj; t,1:z. /,, (.s' l_z 'f, t. 3 5'"} Z,!.ef N 
,, 

/4Z4' 5"',/> //'f; (; 't.. ?-0· /3,lt ,('<1/ /;, t 7 /Ua· 3, 1-1' -s; /.-;;, ,, /• 

/1Z7 '3/,7,:;' 17, Z /7,5;,i.,. I°?/' {,!. 7 /;?, s- J,o/ -1, [J'7 
,, ,, 

/4:Jo 32, Z:'ff' 
,, ,, 

J1,3s 3?, ;?,o J 21', 5" <!1so '.Cl 2'.§tC:.,t., /J,11 Cf/ (,6 7 /o5'";' 8' c:,1</ 3,{/ " fl 

J-'/J/, "37,'f"'c /3 l, £. ;,1, 1 "{ ,:-,ts- {'. ( / /o?,J z.rz z. t'3 
~4t.Alt.. 

, 

SAMPLE TAKEN AT: , 0 ,,0 +f· 3%, +/-3% +I• 0.1 unit +I- IOmV +l-10% +!-JO% 

YS!/1: Ov Do b 18: TURBIDITY#: 3'75 7,:,, PUMP - Gnmdfos Rediflow I1 
NOTES: S A"lf J..eR; }. J..li£l', (rAR<Ji!fAV 



-C Vl well#: 32l\1-01-14XO.B US Anny Corps of Engineers - ;vell is 

SCREENED INTERVAL DEPTH: [9- 29 ft below top of PVC Groundwater Sampling Log Sheet 
loCti'led -outside 
the facility fence. 

H20 LEVEL: PRE-PUMl' INSERTION 22, '1.< Project Name: Devens Areas 32/43A 
SAMPLE MEfHOD: EPA LOW STRESS J'v!ETHOD 

POST-PUMP INSERTION 2.2.,(;'1 PCBs: 2 x 1 L amber, ice Ammonia: 1 liter hdpe, H,SO, 

t_/;5'/,,,- TJl'v!E: _LZ z-"' 2zr' 
EPH: 2 x IL glass amber, HCI COD: 250 ml hdpe, H,SO, 

DATE: SAMPLE DEPTH VOC: 3x40ml vial HCI Total Metals: l x 500 nu hdpe HNO, 
' VPH: 3x40ml vial HCl Sulfate, Alkalinity:500ml hdpe, ice 

SAMPLED BY: SIGNATURE: TOC: 2 x 40 ml vial, I-12S04 Sulfide: JL hdpe, zinc acetate/NaOH 

RECORDED BY:-:il&'.!_ SIGNATURE: 
Dislvd Gas: 3 .x. 40ml vial. HCl NO,,NO,, T. Phos: l liter hdpe, H,SO, 

(15 glass) (6 hdpe) 

Exoect to draw the well down about 5 ft and wait for recharge. 
'rime: WtrDpth Pump Purge Rate Cmnu!ative Wattr Specific pH ORP/Eh D.O. Turbidity COMMENTS 

(24hr) below JvlP Setting (ml/min) Volume Temp Conductance (mV) mg/L NTUs 
feet (!lzl Punted (Celsius) 

I 'f IO J.. lf,O'{ lb«,. 3 «oo lb. 7'? 5"/ 8 {,, . z. 'f- 3/,0 i-f. { 6 '3i- g 
I 'l-l'f J tf, 3'13 II 'ii, I N/V ;'i,,";,':!!.J ID, 1'f r;J.o (,, 3 3 -'-f• •O ". h0 -
! 4/ l5 J, l.f:. r::'5 l't'/• is Ibo /[. 7 3 S-19 l. 35" -so, 3 ;:i..4q 3/,'7 
i lf:,?- tVo ~~(l-.q rr:(r;tW-~'f'P1'1!!'1 •lfCr•~ez' t. 

,·· IA .-"·ve 

- a .. .,,,,.,.i' V2 --:;,,,./J bvd ,,._-I ov+"' veil dne . ,.Jr, ' ' 
' ' 

, 
.. // ;,./4 f. '-<'~ t,..,,+ O ,;Ii· -/,), -· "~-- /\:, s·hv,•· - -'-<• 5 :;:jd.l?· 

, ' ' - ,I )z;4, i;/.,;;: tJ" ,.,yJ 
t-iifJ l /2-:; S.C-11.?a 

Jo/f/J,;;flt'J-,/ 

SAMPLE TAKEN Al':__Qf?fS~ 6- 1, ;;,.;:' +/- 3% +i-3% +/- 0. l unit +/- 10 mV +/-[0% +/-10% 

PUMP - Gmndfos Redit1ow II 
!? !)-MPL.&,"11,: ')oM /Vl,f"-CO"f'TIZ: 



-G ._,vi well#: 321VI-Ol-15XBR US Anny Corps of Engineers s .veil is: ' 
SCREENED INTERVAL DE!YfH: 34.5 -44.5 ft below top of PVC Groundwater Sampling Log Sheet 

loC!licd opposite 
B:ty#30 

1120 LEVEL: PRE-PUMP INSERTION ; g_. ZS- Proje,,t Name: Devens Areas 32/43A 
r , 

SAlvIPLE METHOD: EPA LOW STRESS METHOD 
POST-PUMP INSERTION 17,::,z PCBs: 2 x l Lamber, ice Ammonia: I liter hdpe, H,so, 

DATE: /b J.ii<?,;,S''l'!JvtE: /J:JS.5 •tZ-.'> EP!-1: 1 x [ L glass amber, HCl COD: 250 ml hdpe, li,SO_ 
SAMPLE DEn'H VOC: 3x40ml vial HCl Total Metals: l x 500 ml hdpe HNO, 

SlGNATURE: [J/'ril'¼A<5l tJftM,,,.c"TTJb 
VPH: 3x40ml vial HCl Sulfate, Alkalinity:500ml hdpc, ice 

SAMPLED BY: -!":IM_ . c, TOC: 2 x 40 ml vial, I-128O4 Sulfide: IL hdpe, zinc acetate/NaOH 

RECORDED BY: SIGNATURE: 
Dislvd Gas: 3 x 40ml vial, HCI NO,,NO,. T. Phos: I liter hdpe, 11,SO, 

-- (15 glass) (6 hdpe) 

We!J has Jristory of Joor recbanie. Therefore: reasonable to draw down to ~ 40 ft below TO PVC durhw samplinl!, 
Time WtrDpth Pump Purge Rate Cumulative Water Specific pH ORP/Eh D.O. Turbidity COMMENTS 

(24 hr) below fl.,Jp Setting (ml/min) Volume Tem_p Conductance (mV) mg/L NTUs 
feel (Hz) Purged (Celsius) 

i3Z..5' 3'{,70 /!:>tf. l .2oD /t.f.h3 b- qq ,:,, 7(;, h,;;,., I s-: fz; l'?,2? 
13;/)5 'tf>,6() I ?;Cf. 3 .;:(OO I'/-. &9 61b- {,,,'if() l,J,3.3 'f,qs ,;\5,;,.,?._ 

/ 3 ?J/ i(o,1 ;i,_ l'fJ... ·~ x' 0 I 6'. -o 3 S"iS , . 'i!'f 't 3 . . ~ ;;: <) '1 :J.tf_ I 
/33'-f tf:.D ,'10 /'70,Q • ioo o .. '57J.,,tJ.. IC, i'f S'i'k 7.0r f.:f"# D s.,c ;i_;;i..3 ,,C./,/u.j .:> ~ 1~.:]G'c/ .rfr 

' l.ls<f 1e,id!,"'-.fJ 

-SAlvlPLE fAKEN AT: j.;2115 +/- J% 
. ,. 

+/- 0.1 uml +/- 10 mV +/-10% +1-109(:. 

YSI#: ooll0b'(1, AA TURBIDITY#: 6o-atlf6 PUMP-GrnndfosRediflowll 

NOTE,~: p""'f£! ,,tl/ di-;i_; pv•~p ietl,~,P 110 l'O 15"0 ·, ,;/+;:) ,,,~,~1{t.D\il,,.,,, '1 J'/;£',;-f-1 . .f,io.J, ""~ le.vd-r"''P '"~b/e -jo ri>,l<'tovt 
d:i 5 i~[li.,, bv(,i,c+, '. , ... 11,lfa,t ~ (a ,;r•lli!11~ . ,<.t-"\.<i be(o1;J ,,.itt; !eve.I 

.r. vlle.\\ <-<:.-,;i\0-vf+ul ·tQ ,~,.Oti Ii½ lL lJ' 5JntfL/i!:1'-,; Tor-I "4h1:Ccurr.t 
4 J 



-
G ,~N1 well #: 321VI-01-16XDR US Anny Corps of Engineers " .veil is ' 
SCREENED INTERVAL DEP'Ul: 21.0- 31.0 ft below top of PVC • Groundwater Sampling Log Sheet 

JoCUtedopposi te 
Bay#20 

~;(. /_3 ' Project Name: Devens Areas 32143A H20 LEVEL: PRE-PUMP INSERTION 
SAMPLE METHOD: EPA LOW STRESS METHOD 

POST-PUMP L'lSERTION 2<, I Z..' PCBs: 2 x l L amber, ice Ammonia: ! liter hdpe, H,SO, 

(' ;2£.'faS'rrMB: / -f J..3 l5o ' 
EPH: 2 x IL glass amber, HCl COD: 250 ml hdpe, H,SO, 

DATE: SAMPLE DEPTH VOC: 3x40mJ vial HCI Total Metals: 1 x 500 ml hdpe HNO, 

ft. )~l-- VPH: 3x40ml vial BC! Sulfate, Alkalinity:500ml hdpe. ice 
SAMPLED BY: SIGNATURE: TOC: 2 x 40 ml vial, H2S04 Sulfide: lL hdpe, zinc acetate/NaOH 

RECORDED BY:~ SIGNATURE: At Dislvd Gas: 3 x 40ml vial, HC! NO,,NO,, T. Phos: I liter hdpe, H,SO, 
' (15 glass) (6 hdpe) 

Time Wu:Dpth Putnp Pu,rge Rate Cumulative Water Sp'..::cific pH ORP/Eh D.O. Turbidity COMMENTS 
(24 hr) below MP Setting (ml/min) Volume Temp Conductance (mV) mg/L NTUs 

fed (l-lzl Purged (Celsius) 

/1?0 zz.zz i Jos;,:. 1- /j',/-f /o"l 1.,48" 99,,\::, lJi, 70,/ 
1431 <:Z~Z,3 /cs"; {. -1'= /.?,(< /7/ {o7 II/,(?;_ /47S ·24, 7 . 

J-13.fo Z!.,"<.3 /os; t. 400 , A,g'-, 1/11• .r 21~- t,',o</ //,,,,,,.5 z.s-£ /-S-:4 
i l1J'o/ "Z.Z. 21 /-,,::,-, L, 1--oe ~1 (-.;!l_ If,-: l~ -z. "7 t (, q_·1 __j_JJ- I 2,1t, / /, Otf" 

'Pf-42_ 2JLt.3 /,:,S-, {, 4,,"" J,r.'97 3Z4 L,o1 F?"J, 7 s, !Z. /, (S-
111-f'.S- -ZZ, Z-3 /oS-, £ :.., ?~ At ,o,,; '34t '. CJ1 /.,I"', 7f :s,sz. 1',7/ 

/,4"f' 8"' 2--Z,ZJ /oS-.~ 4-o,ry /t.06 -,:5--:~ (' 9-f- l3Y Ii 5, 31:5· 1', 7-3 
L4ol zz. ;z4 Jos; (, -<f.,, "" '<- Z ,S'"tf:1L A;·, o(, JS'-5 ,,<')3 /."'{7,'7 5,47 "' ' I ;r-
l-fS-1 '7Z.Z4 I ,,,.- ~ 

-:::)~I(.. f,;;,o /t,, /.:::, 3s-S" C..03 /·fZ, Z 3,5'4 ~ , jZ. 

SAMPLE TAKEN AT: ,-•{5"-l +/- 3% +f-:J% +!- 0.1 unit +l-10 mV +l-JO~'f., +!-JO% 

YSI. #: oo D CJ 6 "'/ 'lf 
NOTES: 

TURBIDffY //; {,, or 11 ( Pl.Jl\1P - Grumlfos Redillow II 

<;,4-niPJ..lfl\: At-el' G-1\Rt-J,r At, 



GW1Yl well#: 32JVI-Ol-17XBR ---- US Army Corps of Engineers \ .s located 
inSide-the fndHty SCREENED INTERVAL DEPTH: 4L4- 5] A ft below top of PVC Groundwater Sampling Log Sheet fence, ne~r 

H20 LEVEL: PRE-PUMP INSERTION 23.SS@ ii I t;hv-1 Project Name: Devens Areas 32/43A SHL-25. 
SAMPLE lvib"THOD: EPA LOW STRESS METHOD 

POST-PUMP INSERTION '2.. 3 . ,;-5 0: If Z.1:' PCBs: 2 x 1 Lamber. ice Ammonia: I liter hdpe, H,SO, 

,tn,tos 4, SA,,!·_ 
EPH: 2 x l L glass amber, I-IC! COD: 250 ml hdpe, H,SO, 

DATE: TJME: SAMPLE DEPTH VOC: 3x40mI vial I-lCl Total Metals: l x 500 ml hdpe HNO, f 1 

• ~s, 
P-~~, 

VPH: 3x40ml vial HCl Sulfate, Alknlinity:5001111 hdpe, ice 
SAMPLlID BY: f.P,UJI" 'IGNATURE: TOC: 2 x 40 ml vial, H2SO4 Sulfide: lL hdpe,, zinc acetate/NaOH 

RECORDED BY: R SIGNATURE: V. R 1,.,.::::. Dislvd Gas: 3 x 40ml vial, HCI NO,,NO,, T. Phos: l liter hdpe. H,SO, 
(15 glass) (6 hdpe) 

Time Wtr Dpth Pump Purge Ra.te Cumulative '\1/ater Specific pH ORP/Eh D.0. Turbidity COMMENTS 
(24 hr) below MP Setting (mlfmin) Volume Temp Conductance (rnVJ mg/L NTUs 

I'eet (Hz) Pumed (Celsius) 

1302. '2.4- 4-S 11-0 "2.000 - - -·- - AJiuf-· ..,.,(.."" 
l:,oS' - 11 0 106U 17.,4'1 4:A.t 7_,,; Jl 2. 2 0, 7'!, -'6 E; -
11'01! '2-3. 'lS 1 I 0 1040 ,,. I ?. .l I '>. C '> AA7 7. Ii t ,4. s' 0, ~ .. '3.C 
i~U} Z.4-. , c, l I -,, tliOO It-+ 4t l>. S-2 4·'5 2 7.n4 I ( I, ' o_ 5 s· 2,-~ 
1~17 t-"~ . '\? !, [<>7 G'ii'O l~.f" 'i I> 41 t!,;-,, 7.0J. I 6 'l.. o 0, t?, o, GI 
t:, -:i.o ,z.1, ''6 'Z, Io ll c,o l'i'-r II 14. G l A'S 6'.H , ,c. I 0, S' I o_ '3 3 
13 'J-!;: :2>, $1. 101 6 4-0 1if+tl- 14.'6> A&1 G. 'l 2 ,JJ.7. 4 o. ~5 0. t, S-
n :i-q 1>,S;!. IO 'is 410 i','.j. 1(, it!. 1S> Jc, I ci1 i&. 4 1 I I O, 0,4, 
,-,, -,, ~ 

:2 "· 7'3 Io 7 5-i,.o .,,, -/ 2 l 5. I q "' 'i; :, 6 . 15 2- ,-,,,1_ l L 41 Cl_ ').O 
;'?, 41, 1-'>. ,'!, ID% 500 ,c-rs- tS.'l's 4 'ii 'l 6 '? ci /:,4.4 I, A -7 0.20 
,,;47 ').>, 71!; I Ur '.,o o 1,;+ G I'.,, >0 ,t11 6 7 '( 

'" c, 's I. S' 'l; o_:i. 5 
i4 I 'i;; S,/-NI' l.~ Ttf-1/:, e,P-. s )-i'-1 Lil l,JrTf "''r-7~) ·v,9(..Uf.1,S p lf. /-IS I t.i<; fJ 

ul So r-,.,1,.11er F Ii-LI r,; -

. SAMPLE fAKEN Af: I "1' 15. 

YSl!I: '115 & os-o 'il A A 
NOTES: 

i!, 4 'TTL; .s foit. TH/':, LO t.>fiTlot-1) 

+/-3% +!• 0.1 "'"' +I- JO mV 

TURBIDITY#: 'Tio ,,_9 0 PUMP - Gnmdfos Redi!Jow II 

--



-
Grr1VI well#: 32.lvl-Ol-18XBR us i\rn1y Corps of Engineers Loeil\ed at Trailer 
SCREENED JNTERV AL DEPTH: 14.0- 23.0 ft be.low top of PVC Groundwater Sampling Log Sheet Bay itW; Ground 

H20 LEVEL: PRE-PUJl,lP INSERT!ON /S,~/1 I Proiect Name: Devens Areas 32/43A is incorrectly 

SM1PLE IvIETHOD: EPA LOW STRESS l\!IETHOD marked "l8XOB" 

POST-PUMP .INSERTION l 'i',1./:i, PCBs: 2 x 1 L amber, ice Ammonia: l liter hdpe, H,SO, 

6Ut,,/lh TIME: 0'110 :;i, ?- , 
EPH: 2 x IL glass amber, HCI COD: 250 ml hdpe, H,SO, 

DATE: SAMPLE DEPTH VOC: 3x40ml vial HCl Toinl Meta.ls: 1 x 500 ml hdpe HNO, 

SAMPLEDBY: p~ SIGNATURE: Po.Jl~ VPH: 3x40ml vial HCl Sulfate, Alkalinity:500ml hdpe, ice 
TOC: 2 x 40 ml vial, H2SO4 Sulfide: lL hdpe, zinc acetate/NnOH 

RECORDED BY:.£:;;_ SJGNATURE: .j)t:4,..Q_ CJ Dislvd Gas: 3 x 40ml vial, HCI NO,,NO,, T. Phos: l liter bdpe, H,SO., 
V I I (45 glass)= sample+dup+QA (18 hdpe) = sample+dup+QA 

"\'\/ell rechar!:!:e is !)oor. Su!:!:!:!:est drawdown then wait for recoverv (several hom·s). CRUCIAL that the !)arameters below are obtained. 
Time WtrDpth Pnmp Purge Rate CtllT1Ulative Wttter Specific pll ORP/Eh D.0. Turbidity COMMENTS 

(24 hr) belotvl\'.lP Setting (ml/min) Volume Temp Conduct.:mcc (mV) mgtL NTUs 
feet (Hz) Pureed (Celsius) 

09;}.C I tf",l/ l ,., q ,J 1d, 1,..1. ~l.1-,,,,,:i,,/ al, 
1-1 ' :, ' o~ ... r l<)A."'n:' .. 1-: (_}_,,,,, 'T'.s ('H>£ 

0'/38 /t.,/'i/ 1. 1./4.dl' 

o~~ y ,,, ' '} 
, 

/()l/, /Atdr'5 

1//{0 1,. "1§ 't(,,;i.- µa•,,4~,v 
() /J,(,,t;.. '/C,~ L.3'1 18,-:, 1, 9, D,9& s;i,.

1
Jr c{;I,,,,,,,,. ~ d ,,;-___ 

1/1/5' ,,,5< ft:.1 ')_ /'i,o/ l.{,f;,j G,?>D -5""3,).. /,o/ 0,'10 

1/1/0, 17, 'ti< "f(,,'J-. /lJ, 35'" /../71< c..10 33,7 0, '8(;. 0,1i 
115/ 17,418 'tt,:A ,1'-/,39 47'9 e,.30 30,,:;. O,)S 0,5'6, 

II','{ I"), '-18 'i l, 1- /lJ,1/{) l/f(r) 6,30 "J..7,'1 i),C,/ o,5'1 
II ",1 1'1 •'iJ'l '1 ~, ?,. /l/,lf I t/'RO C,30 7C,7 0, 'f/"2 C!' :fB. 
Ione, J7,4f3 Cf/.' J-- /4,1.17, I/ 9, I G,30 JS', 3 0,fs.( o.,o 
1 u,?, I1,4~ q C,, ?-- "· ').c,,/; fl{ .11;, L['J/ (,:,. :;.,:; 

'/,i '7 O,'io (JI, 5'/ 
; 

SAMl'LETAKEN AT:_/.Jl'f..:f __ _ +/- 3% +/- 3% +/- 0,1 umt +(- lQ mV +/-10% +l-10%, 

YSI #: '{ g "'051>8 TURBIDJTY #: '1 /D;t1il PUMP-Gnmdfos Redif!ow I! 
NOTES: fo&,mi/ UM;f) ~.~NPLJ'I\: f,IUJ., 'l'otJNG-



--

US Army Corps of Engineers G ·- Ii well#: 43lVI-01-16XBR 
SCREENED INTERVAL DEPTH: 47.5 - 57.5 f( below tap of PVC Groundwater Sampling Log Sheet Located opposite 

7-J., Jf:, C!:. 10: ?S Project Na.me: Devens Areas 32143A 3 yellow poles at mo LEVEL: PRE-PUMP JNSERTION Door 115 

POST-PUMP INSERTION®/4., 
SAMPLE METHOD: EPA LOW STRESS METHOD 

'}.() . G q I PCBs: 2 x 1 Lamber, ice Ammonia:500 ml hdpe, H2SO4 

DATE: (i!7/,00,:;;TfME: SAMPLE DEPTn51/eJ 
EPH: 2 x I L glass amber, HCl COD:500 ml hdpe, H2SO4 
VOC: 3x40ml vial HCl Total Metals: 1 x 500 ml hdpe HNO3 

SAMPLEDBY: ~-~- e . i1:----- VPH: 3x40ml vial HCI Sulfate, Alka!inity:500ml hdpe. ice 
SIGNATURE: ' TOC: 2 x 40 ml vial, H2SO4 Sulfide: -IL hdpe, zinc acetate/NaOH 

RECORDED BY: i_L SIGNATURE: P-M~- Dislvd Gas: 3 x 40ml vial, HCI NO2,NO3, T. Phos: 500 ml bdpe, H2S04 
(15 glass) (6 hdpe) 

Welhvas drawn down from 26.1 to 3$.7 ft below TOPVC in Dec 2003; and from 2-"'l.2 to 44.3 ftln Oct 2004. 
Therefore e:mect nt least 10 ft drnwdown during stabilization. 

Time Wtr Opth Pump Purge Rate Cumulative Water Specific pH ORP/Bh D.O. Turbidity COMMENTS 
(24 hr) below MP Setting (tnVmin) Volume Temp Conductance (mV} mg/L NTUs 

feet (Hz) Pun•ed (Celsius) 
I!: '1.."J, ·7,.7,.. ", r) 1()6 ,7 Isa Ill.~ lo 6,5'1 I 9 & , i 5,52 A-0 Seo2 ..... r rka.-. -
i(: :z;:; 1-k. %0 !l !. G ,ot> ,.,,. 1l 16 7 . 6 -406 7, ·1+ i ·n., 2.64 2,_:;: tf111.<i ,.)!.!. ri.,wJs u,-,,;). f1, .. d;;,fi.:n., 

I l. '1,/ :i..c, 1 s •\ ~ v,. i 7. :I- r; t 7~ 4. 2,; I 4, ' I I \?. 2. Ao0 /6.5:7 J, / 5 . 2. . . ' . ' . 
" 

l L .,,(j 2.,.Go 11- 1,o I 2,ao N 6' 1 l t. 3, ( z.. tj- l, 3 "/.. i i2,c 5.41 l ;.-
I .. > ,, ,, 

'' 

1 I·. 4 I ~7-.5'0 (!-&,, 600 A- 71 I(, 7 7 ?, I G,s ,;. I 155, I 5. 75 ( I 
" 

. .. . . 
11:116 54.155" ( ~,.,, 4-oO /'v cu_ 16. 7 0 6S G,4 "'> i'o5.0 5, 60 £],5 ,, ' '• ', 

I I·. 5' I 16', ,;co l"'>~.9 5(0 ,, lu ! 1'?,41 75 Cs" I\; C. 2 s· Go 6. (. .. . , .. 

ll: S.'5 '<-:i! ,St /'>'7,1 '2-00 .,._ ti J'. n. i, 7G (.',I ,71, 2, ) - ., 
'.., ; •;, ,IL \' ., '' ' 

1 • I t· 
I l-- .,;, S M-tPJ..e --r ,...,, (. 

,. 
SAJ\.lPLE !AKEN AT: 12 IS +/-3% +/- 3% , .. 

' +/-0.1 umt +/- IOmV +/-lO~r +/-109,, 



-
G A weU#: 431Y1-ill•16XOB -
SCREENED INTERVAL DEPTH: 24.0 - 34.0 ft below top of PVC 

I-120 LEVEL; PRE-PUMP INSERTION J,,'lA-5 0 lo;Jg 

• POST-PUMP INSERTION p; o ro. lrrrf 
DATE: G(t7/o5 TIME, sAMPLEDEPn1~· so~eJ. 

SAMPLED BY: ~11 SIGNATURE: P. ~>Lv....= 
r l'>t""'e.A" 

PJ3CORDED BY:_· __ SIGNATURE: l.~l-..:-. 
Time WtrDpth Ptunp Purge Rate 

(24 hr) below MP Selting (ml/min) 
feet (Hz) 

'', 1.-4 J-1--. 10 10'!, 1 S'i?o 
,::,2'\ '2.1,,o lo'\.1 '6110 
I 1:, >4 7.-?.._ 7 0 la '!.1 '3%0 

I<,:>! '2'2.,70 10 'I., '?''!le, 
,~,40 1.:1.. ,o ro<f.1 'i?'So 
i1A:> 2-'L 70 101 -~ Cf r,o 
/:,A'I 7:L., o I o'1,7 q oO 
i'>-S--o 'tz... ·7 0 l O'l,7 'loo 
I 41.,'0 "S ,~,-~ p /.. ' r!HB-

-SAMPLE TAKEN AT:.~14={;(=''---

YSI #: ( SH-.1DS , S!J , 0 61,G tl-4 
NOTES: 

S\, h'\tj Ja./ ~,a} Vi'f1~ln •,! ~,Lli.l 

Cumulative 
Volume 
Pufl!ed 

-
t. Si" 1. 
,, 10 I 
q ~ 

17 1 
l't + 212_ 

,~-c4c12 

i'<-C -, ''2.-Si 

\Vai:er 
Temp 

{Celsius) 

l( 2. 
I 4. 71 
14.C1 

I>) 1'4,4'7 
/&,-41 

/4,4-7 
14.47 
it\- AS 

+/- 3% 

US Army Corps of Engineers -
Located opposite 

Groundwater Sampling Log Sheet 3 yellow poles at 
Project Name: Devens Ateas 32/43A Door ll5 

SAMPLE METHOD: EPALQW STRESS METHOD 
PCBs: 2 x 1 Lamber, lee Amruonia:500 ml hdpe, H2S04 
EPH; 2 x. IL glass amber, HCI COD:500 ml hdpe, H2SO4 
voe: 3x40ml vial HCI Total Metals: l x 500 ml hdpe HNO3 
VPH: 3x40ml vial I-!Cl Sulfate, Alkalinity:500ml hdpe, ice 
TOC: 2 x 40 ml vial, H2SO4 Sulfide: IL hdpe, zinc acetatdNaOH 
Dislvd Gas: 3 x 40ml vial, HCI NO2,NO3, T. Phos: 500 ml hdpe, f12SO4 

(15 glass) (6 hdpe) 
Sp,..."'CifiC pH ORP/Eh o.o. Turbidity COMMENTS 

Condt1clance (mV) mg(L NTUs 

i "> '6 5.,o t.4'6.'3 7.50 56, s' 
I'?,, 5.ilo l'1S,O 7, l D I G, 2 
i :,, 5,4-o I 'I '3. I 1, o 'ii ""· 0 
I)( 5.4D 118. q 

·7 ' ',o 6 . '2 
I ">' 5,40 "2v7, 4 7,o'<, 5' c) 

' 
\,:n.-,o, 1 

l ";, (, 5 4o 2.14 4 7. o I 4 ,:) 
U.::,.,Ct<ei 

i ":, ' 5,40 1-1'6, {} 6 '1 '\ 3 . 2 
1"'> r; r::;140 7-1-o, 5 6 

' 'i 4 3 5 

+l-3% +/-0.l umt +1- I0mV +/.!()% +1-10% 

PUMP - Grundfos Rediflow II 

~.-h,,-._,e -.1) 
s,,,ht'\!'t,.,&rt2..: PJ•~a:K. ,'bJ~vNi.:RI.S. 



C vf well#: 43.t'!,f-Ol-17XOU US Army C011Js of Engineers l Door 84: 
SCPJiENED .INTERVAL DEPTH: 23.5- 33.5 ft below top of PVC Groundwater Sampling Log Sheet 

about 6 paces 
from bottom step 

H20 LEVEL: PRE-PUMP INSERTJON ?], '121 Project Name: Devens Areas 32143A 
SAMPLE METHOD: EPA LOW STRESS lvIBTHOD 

POST-PU.MP INSERTION 23 ,o/{ I PCBs: 2 x 1 L amber, lee Ammonia: J liter hdpe, H,SO, 

G /,; 3 /,5' TIME: SAMPLE DEPTH .Jo ' 
EPH: 2 x IL glass amber, HCl COD: 250 ml hdpe, H,SO, 

DATE: /5''7<> VOC: 3x40ml vial HCl Total Metals: 1 x 500 ml hdpe HNO, I 

At jt.,,- l.-.--- VPH: 3x40rnl vial HCI Sulfate, Alkalinity:500ml hdpe, ice 
SAMPLED BY: SIGNATURE: TOC: 2 x 40 ml vial, H2SO4 Sulfide: IL hdpe, zinc acetate/NaOH 

,it~,, l-- - Dislvd Gas: 3 x 40ml vial, HCI NO,,NO,, T. Phos: I liter hdpe, H,SO,, RECORDED BY: /-(.. SIGNATURE: , (15 glass) (6 hdIJe) 
Time Wtr Dpth Pump Purge Rate: Cumulative \Vater Specific pH ORP/Eh D.O. Ttirbidity COMMENTS 

(24 hr) below MP Selling (ml/min) Volume T<:mp Conductance (mVi mg/L NTl!s 
feet (Hz) Pur,1.:ed (Celsius) 

•lv/8: Z"i,<?7 J/4,2 12.}o /(,(,3 7i1:) •C/,'7 7iJ2.0 ?.ss /2, 7 
/.:,<".-Z zs.'17 /J.0,4 4-o"" 'SL /S-,77 77 r::;-, J-1 7.6),3 {;, 79 J.J7'3 
/5'Zs Z3,"17 //&, 1 4 "'"'" /::r,97 /00 3-,2z. Z,So/, -1 ,<,/7' z. 2{; 
1'5"28 23,"17 )/o.-1 700 J(,, 71 /03. -;::,, ZG. 25""'7,'7 (.',07 /.-:S-7 
/5',"? I 23,4'7 //D, ,5' 'foo "" i((,_ IC. "'/o /o<f S,2(;, Zs-£,o 6';:,o /4o 

_/.5.,, <. -<I Z3,"j' //o. -s f7? 0 /7,13 /0""' 5:2J? 'Z5".3,E: 6":CS' /, Z? 
/S-;J7 2'.3. '7.t:. /Jc, S- </t:1:J ~ J2L 17,zo /o.J 'i>. 21 2CZ,:J o.41 /, Js-
/5'-?o 23,<jk //<1,:, f-0<:> /1, 3 Z... /r?J 5',2-.&" Z-19. G s-; Z (,,. /... 17 

SAlvlPLE TAKEN AT: /'S·1 .$ +/- 3% +/-3% +/~ 0.1 unit +/· 10 mV +/-10% +/-1Qf;i, 

YSIJI: ofiE 7..311. 
NOTES: 

TURBIDITY#; (,offj/ 16 PU!'vIP - Grundfos Redit1ow II 



-
C NI well#: 43lvl-01-17XBR US Anny Corps of Engineers Door B4; -

abOm 6 paces SCREENED INTERVAL DEPTH: 47.5 -57.5 ft below top of PVC Groundwater Sampling Log Sheet from bottom step 

H20 LEVEL: PRE-PUMP INSERTION 11, 0 6 Proiect Name: Devens Areas 32/43A 
SAMPLE METHOD: EPA LOW STRESS METHOD 

POST-PUMP INSERTION ~ PCBs: 2 x I Lamber, ice Ammonia: I liter hdpe, H,SO, 
• 5" 

f)}._ I 
EPH: 2 x l L glnss amber, HCl COD: 250 ml hdpe, H,S0, 

DATE: {, /;3 / 0
TL'v!E: f44b SAlv\PLE DEPTH VOC: 3x40m1 vial HCl Total Metals: I x 500 ml hdpe HNO, 

SAlv\PLED BY: T;rlt{ SIGNATURE: Cf/4@,v.:-e,.9 ,?/t,._,,"~ VPH: 3x40ml vial HCI Sulfate, Alkalinity:500ml hdpe, ice 
TOC: 2 x 40 ml vial, H2SO4 Sulfide: IL hdpe, zinc acetate/NaOH 

RECORDED BY: filL SfGNATUR.E:/:i (I,~ 
Dislvd Gas: 3 x 40ml vial. HCl NO,.NO,, T. Phos: ! liter hdpe, H,SO, 

n (15 glass) (6 hdpe) 
Time Wtr Dptl1 Pump Purge Rate Curnulative Water Specific pH ORP/Eh D.O. Turbidity COMMENTS 

(24 hr) below MP St'ltmg (mllmin) Volume Temp Conductance (mVJ mg!L NTUs 
feet (HZ) Pure:ed (Celsius) 

1'3'1:-7 aS-.JS- {/{,q .Ibo /7.p) :;_ .J b -<.Sf, ::ZS9-S- ,5:E,,S' 'f. 'f 3 
I !;,,S-/ I '.l F, S""tf /1::J,O lbO !'1. /7 .77/ S-oc 2;~ s: }, -~. 'i'O [?,. ;;i 
/35'5' 12.5", ';';f, t!P,b 300 0-25,# ,' If,. ;),O 3 '-f't 'fJI ;.i. 31~-I =<- l 7 Je.o:r 
1&5'9 1.Jt,t,J; I If'", 7 J.f..ov IS:b'l 3'/-7 'f. J. 1) L/J'I. 15 J. 9;,, 8.75' 
t'/:{)J a,7.,s l(S-.7 300 o.754JJ I 'l. ,J'-/. 3t1 '-l•°?Jb l/i, / ,f,, /,'13 s: &''( 
l'iv'l :l 'l, </.'D 1/5'.7 25"0 11, al 3 I;,.. 4,qi '-lto.7 ,. rs- 'i,'60 . 
!'-ti/ -;,_ 'I_, !JD !1G'Jl J. '-/:-D /, Z;;o.P lfJ,99 3/i'!f ff. '7'/- '1-9'3,f? ! ""S ,o 1-- 05 
1'11:5 :?..7,'1-V flf,,f-[ l l/:D ['if.f/ 3 .;15' ',!'., <3 Sit>,[, I, g- I 3.SS-
Pl-I q· .77, '-/{) /If>, 7 :i.i./o /Cu<t..d-' Jf! .'f:J.. =s 3l.., ,j, 'f,:}, 53,D.o /.b5 ,;;,.65" 

f4J.. ?.! :?'l,'fO fl~,7 :Z '+O 
. 

I 'b,SS 33 c; 'f, '?, g SL/().{<, I, bO -? . a.s 
I t/-)fl J, '1-1./0 II S-.. 7 c{ 'f 0 /. 75"P~I ti. t,i, 3 'lb 'i-. '-I I 5EI. 'f 1,5"'3 ,7,}3 

'"""' a.1.l/0 }lh,7 ,, 'tD 
. 

l ½, ,::,:;:- 3!?'1- 'f, !J-0 t,c;7, I i, t,"f ,?, 50 

it{ ,r.; ).7.tl.o //{;; 7 -a, '-(;o J,C01..f. li,6Z... ? ,;·-7 1./-, f'S' 5"'5'3- 9 /',,../;,Z) .:?,3.5 

SAMPLE TAKEN AT: 1'-i,•1011 - +/- 3% ' +t- 3%) ;, r:r,f +/- O.l unit +1-10 mV +!-10'}b +/-10% 

TURBU)ITY!r: 3q57(? PUMP - Grundfos Rediflow II 



- ~---

C .,I well#: 43l\J-01-20XBR US Army Corps of Engineers 
SCREENED JNTERV AL DEPTH: 68.3 - 78.3 ft below lop <Jf PVC Groundwater Sampling Log Sheet 
l-!20 LEVEL: PRE-PU.fvlP INSERTION J.. ry t::,o I Project Name: Devens Areas 32/43A 

::: i ' 
SAMPLE METHOD: EPA LOW STRESS METHOD 

POST-PUMP INSERTION .l,a •CE 1 PCBs: 2 x 1 L amber, ice Ammonia: l liter hdpe, H,SO, 

I;,/ 13! o'S-j"J.ME: Ofl._5D 2 ~ I EPH: 2 x l L glass amber, HC! COD: 250 ml hdpe, H,SO, 
DATE: SAI,IPLE DEPTH __ L_ VOC: 3x40ml vial HCl Total Metals: I x 50/J ml ltdpe l-JNO, I 

VPH: 3x40ml vial HCl Sulfate, Alkalinity:500ml hdpe, ice P'.\ SIGNATURE: _QJ~ SA!v!PLEDBY: TOC: 2 x 40 ml vial, H2SO4 Sulfide: IL hdpe, zinc acetate/NaOH 

RECORDEDBY:f::i_ SIGNATURE: (}__c,,JL h Dislvd Gas: 3 x 40ml vial, HCI NO,,NO,, T. Plms: I liter hdpe, H,SO, 
(15 glass) (6 hdpe) 

Obstructed (bent?) at -12 ft de ,tb in Dec20()3; us~tl uerjstaltic 1nmm in Mav 2004 and October 2004 
11me WtrDpth Pump .f'urge Rate Cumulative Water Specific pH ORP/Eh D.O. Turbidity COMMENTS 

(24 hr) below MP Sr.11.ing (ml/min) Volume Temp O;:mducla.nce (mV) mg/L NTUs 
feet (II,,) Pur.2ed (Celsius) 

,'00(,,,. ~ S::,C:Q 
~,1:n?f!.11:r.. ;;oo Ji/,!/ -;, 'Jt> 7 {,,1f" -¾,(, A ---,r~ ?,37-',I;_..,,._,, U"..c,¾ 

') ,..,lje)-, ' 
:i_:{C, 1 , .. 0 /:j,<Jq 'J..~7L/ C-3·(; - /C?. 4 0,'-/7 'i•'iO .1£,1£..,2 

' /C,/!?. 1~:lf:J l.5,:) /'4,9q ?-873 C·8'-1 - 7, ,,,-- 0·38 1¥,,fa';;>. 
,o:,., 1<r,I./C, -,_ -,,::, r3,r9 ?-8'15 C.' 7?" l✓,O (),33 .b.1-::[ 
10J,';) J.:,,'-{ C,. '1.n) "J... .,,o_ 14,/3 J.3'-11 C,;;-' 3- c:,, I /''}II./ j 3~'7 7 

lf/'17.. 'J,5",'{C, ?-5'b ' ('1;,<j { ·J..?,J,7 C,5?"3 If, h o,3/ 3.'-/0 
"'?"" J.S,~i.. J.S-0 /3-1?--- :aoc.. {,, '8 J... I :i.. '-I 0,36 '"t; 1,5 
104?, _J5-d'r J.'f"O ., , ,,V /3,"}'-I ,__ 7 SJ. l, if I IC., "J. 0,?-7 .2,'1'7 
{() 'lie, 2"'i, 5"4 1{0 f 

/3, 'i)"', ?,(.l,(;, C,,~-3 S-,C. () ,;J." 5,1/6 
/()'![':, ,J.5",'f I ;i:_:,O fL/,o?-- "',,;,:;, G, '8 .'.L 3' '7' O,il-'7 ).,(,,. 7 

it:>5"?' "ls,L/'] :i,,D '-/ ,:,,[) 14, /) 1-. :,_ ,-01=, {,, 7C, 10, 9, 0,?)__ 7:,,0'I 
/ID"', Js,,1c; ?-50 ' /'f,o ( ·n?--1 ,:,7'-1 /S,7 O,"} 3, 3,t/-v 

" -SA_lv!PLE I AKEN AT:_U..,,/D~- +/-3% +/- O. l umt +/- IO tnV ' 

YSI #: oc £> o,;,qg Tl!R.HIDffY #:ft1~ ;;c7o PUivlP- Grundfos Rediflow fl 

NOTES: (A.;;vfAl0,v1T) S,l'tft-1'1'-: f,tu,., '!'Ol!NC-

\-!t~~ f\1Yi\1t<IJ{ CAiJJJ;;-'7 L-:;;/!CM51V6 /410/5·-fv,ttf /;v, Lb~/J o,v Tc-1,13,,f,,jy 11f/l(, d_,ff,cvlT "To keep c/e,,.,, 



-
( ,\;t1 well #: 431\'l-01-20XOB ,,, __ 
SCREENED lNTERVALDEPTH: 24.0- 34.0 ft below top of PVC 

H20 LEVEL: PRE-PUMP lNSERTJON J.H, Ir! I 

POST-PUMP INSERTION 7,4 IS-I - /I • 

DATE: r,,L,-,,l/Y; THvlE: Q:i/S-D SA!v1PL8 DEJYrH ?JO; 

I d!f:a ~ SAMPLED BY: ,.f'fZt.. SIGNATURE: ,~ 

RECORDED BY: /4!.f,._ SIGNATURE: J&.v.(..,___-

Time WtrDpth Pump 
(24 hr) below MP Setting 

feel (Hz) 

oJs-4 :Z"'1-·/% ///.7 

loo7 2-f, IY /"PS-:1 
/oo'9 z-1,;s- //o,S' 
J,:;,17 Z4, 1 -S- /70,S-

"/of 1 Z1, IS" //tJ,S 
j;;? zz 24, IS- //>:7, s 
/,:,:Z5"' z1.;,, 
/o3'7 z-1, l!:r jiz,.s 
J,:,4o Z4,ls /12,3 
/,c;,,f/ J Z4,/.S /12,3 
lc, f & '7-f,/t //Z.3 
/-c;, ?9 ::?4, /i. /JZ,3 
/0.:5< Zf,ll //2,J 
,./,;,_ 

Slu'v!PLE TAKEN AT:L<if'.S) 

YSI#: oo D06'?1.? 
NOTES: 

' 
Purge Rate Cumulative Water 

(ml!min) Volume Temp 
Pureed (Celsius) 

4,//A/IK,I,:.. /5;,.r,£ 
JZ• 7o,v2 

,,:Jo.,,, :?0,27 
1 t,1,: 2 0,08' 

:l""" /7,1(, 
;J .. o /7,o/8' 

J>c,o /7,/"' 
.,r;,"" ':J'&,f I, /,;. -;7;; 
?a- /L,-f< 
fo.;;, /t::,,fji 
L "'"" /7,/~ 

ys;,, /-:z/ F 

·r/- 3% 

TURBU)!TY #: ?"J5 7£,, 

US Anny Corps of Engineers 
Groundwater Sampling Log Sheet 

Project Name: Devens Areas 32/43A 
SAJ\iPLE METHOD: EPA LOW STRESS METHOD 
PCBs: 2 x l Lamber, ice Ammonia: I liter hdpe, H,SO, 
EPH: 2 x J L glass amber, HCI COD: 250 ml hdpe. H,SO, 
VOC: 3x40ml vial HCI Total Metals: I x 500 ml hdpe HNO, 
VPH: 3x40ml vial HCI Sulfate, Alkaliuity:500ml hdpe, ice 
TOC: 2 x 40 ml vial, H2S04 Sulfide: IL hdpe, zinc acetatetNaOH 
Dislvd Gas: 3 x 40ml vial, HCI NO,,NO,, T. Phos: ! liter hdpe, H,SO, 

(15 glass) (6 hdpe) 
Specific pH ORPIEh D.O. Turbidity COMMENTS 

Conductance. (mV) mg/L NTUs 

/S-7 S:J7 /9?,o/ /o,ol {,77 ,l_,=,.:s:r' fa(,;-/J 

le;-/ ·1,K'I 312.o g;.r.7 o./4 1?"..,,.r.,-;-:-!<,.t•~·.t(...).S/✓r./l 

/S-,(. 1:t1 3 7-1, 2 l?'cS-"'i z. 14 
lo-1 ,,,,, ss- 31£7 g ?",Ji? £= f't-,;:,--> /,,t),,.,,:,;..,,;; .. .s,,,4,r 

/:5-:3 5,7-{ -t':r7, I i?:S--& ZIZ 
/SZ .?,'90 4~C. 7 i?'.-1.-f 0.;9/ 

- /, =-r /,r=<-> J 
, ,<., · t _/ ?J{/1~~ .~ 

/77. 7',o~ o//,3 9,33 };Jg 
/">4 -~,/7? 522,'1 '?, -,:s-,.;;, -0, 7/ 
/54 3,77 :5-.SZ, ff "j, <'1 0,77 
/Ff f, 76 c;-37, o/ "!, 2.o o,1'7 
/53 3,t"o/ .<:",f;z, 0 .it' c?.5 0,-{} 

IS.3 5/'JS- ,::i-,.,;1', 0 i?, {?' s 0.73' 

+/-3% +/-0.( unit +/· IO mV +!~10% +/-!0% 

PU!\-1P - Grund fos Rediflow I! 



= .. -=========;========= 

U.S.ARMY CORPS of ENGINEERS YSI 60!JXL MULTIPARAMETER METER CALIBRATION LOG 

s1rE NAME: DedM-s :rnL- 02..J~:if\ 

DATE: \3 "'J'--N.. Zoo.5..J, 

SERIAL NO. ,Dlb D <:il.J, 01_ 1, 
MODEL NO. { o C>"' )< 1... I"\ 

DECAL NO. -----------------
calibration 

pre-calibration post oalbration 
standard PM Check calibration standard lot# and exp 

value reading reading 
. 

DO ~ na °' l\, i.\ c,_ c,_ . r ,,, /_,.,, saturated spon,ie 

oH 7.00 I.,,_ 17 , .. QC> h/!7 lot ii ... 1 «:i, exp ·7 . '2. q, '-"4--

□ 1-1 4.00 '1 I 0 -1 '{, '()O ·:f!t,"13 lot # i-J DC\. 1( exp 'ii' • i 8-,;;;5 

COND uS/cm \ (I QC:, \ \) <) \.p • \.Q('.)O 'M'S' lot# '11:sg.:S- exp '1-(/,-o& 

REDOX mv p..1,,~, 'L. '2. '{ ' i! ]... 2:? . ::s- :tu;;,e,(i) lot # o '-I C..I{ 'i 5'"-i': exp I.( ,oL, 

TEMP °C ;:;1.:1.r na 33,-i -
na 

SERIAL NO"-.-"o""o"'h"-"o..c;Gc...'>-'8'-------------
SITE NAME: MODEL N0"-. -~~'-0-0_--'-X.-''t/_,7.__ __________ _ 

DECALNOc...·----------------

calibration 
prn-ca\ibration post calbration 

standard PM Check calibration standard lot # and exp 
value 

reading reading 

DO ~ na 't~,. 1'3,"1 C.M_ 7 saturated sponge 

pH 7.00 t. tii '7. 'v \ 7,-..?/ lot# 4-,<;, exp -,,,..o, 

JH 4.00 1-(. 6'( l-j, ~t:, 3.20 lot ii 'f 0°,i ~XIJ 11.-tfrCf' 

COND uS/crn \ Q-(,-b 'l "Ii \ Ot>U /017 lot # L/ll'i ') exp u-1,:,-00 

REDOX niV ,,,,'),'/,~ lJ·Jt/rO -:J-110·0 ':2.17. "f CJ lot ii 64 oJ < '> .g 8XD t1, h(J 

TEMP °C /'/t,.,,. na na 13.2. ;l} q,111 

initials remarks 

::::m k bar. press. 7C\ ,;'' -::7.'>k,"l,..._ 

I P,A,,, ')_"!, 7'' 
-

'-\' 

initials remarks 

f•1 bar. press. '?1' e '= 7:,1, If¥~, -I.et 
-rpo o ,r.wc p,,pp;:.p 01"1" 

fc ,, ,- "- IV (UJ 6/f<''! ~f <.., 

P,/J!, 1.,"!. I,," e 75·1,;f',i,11'1 

- ' 



U.S.ARMY CORPS of ENGINEERS YSI 600XL MULTIPARAMETER METER CALIBRATION LOG 

SITE NAME: 'QeveM J\ oc... 3'!:)J:3A 
DATE: \;;, ::;rt-1/'\€,, Ze7<;;i,5 

SERIAL NO. 4:i½j Cl ;s:o 
MODEL NO. {,, o'tl)(l...(\l\ 

DECAL NO~·----------------

calibration 
pre-calibration post calbration 

standard PM Check calibration standard lot# and exp 
value 

reading reading 

DO _'i:i,& na \C)\,D., C\17. l> <[$,l saturated soonoe 

nH 7.00 ·7 , D'-\ /, "'"' {._ 95"' lot # i-\ S<l 7 exo 1-2.~·ol., 

initials 

9"'E"k 
I 

nH 4.00 L(,olJ '110.<!:. J, '?4!! lot # Ll,1Cl 't exp ,;,, " g. ,.,"$ ~ 
I 

COND uS/cm \ooc "-to.~ C\A,7 /of"! lot# Llxis- exp !./,![,-o(;, 
REDOX mV ,._1.,'1, 1\l/ :\ 'l . .'~ l . 1$ Jl1.\ ~35',S"°@ lot 1104 f' ..i-1 I\.~ 0XD 1.../' 0(,; rt 

'7 '7 ,. 
,.... / 

34.1., ' [/ TEMP °C na na 

SERIAL NO. '1$G3D5P,5' 
SITE NAME: Dl?\/c?A/5 1/;0C 2,7}q314 

DATE: / 5" .Tvo,J ~(..~5 

MODEL NO. /4 Qo ';(Or/ 

DECALNO~·----------------

calibration 
pre-caiibration post calbralion 

standard PM Check calibration standard lot # and exp initials 
value 

reading reading 

DO ;~ na ID?. r,, qq,/1 j,::14,3 saturated sponae p~ 
nH 7.00 'l,?-'o 7,&◊ 7,oz.. lot# ¥ '>'17 exp 7-?,8-oC ... I 

nH 4.00 :;_ '\L,\ •l, o o 3,, "76 lot if t/D~ 5 9XPl>-Jf-Of' 

COND uS/cm \ulll;) \tu\l, c, C\ "I /ao2, lot# 'l'ilS5 exp 1-1£-0" 

REDOX mV ,,_,'1,i'I 'J.'/'),( ?.:Yi, 'I 244.4 lot #0<1 or 1, ~ exp 'f•o& 
TEMP 'C /'~,)_ na na /],~ ;i3'J•81/ c-

remarks 

bar. press. 'Z"I. <£;""' ""7 ,,;,,o,,,,~ 
'-',If;;. 1."l, 7t 

remarks 

bar. press. 'Jo/,c, "" -;e;-1, q '/ ,,,,. 

P.11 ' 2 "'/. ( " 0 '7 S-/, !ir"f ,,,,., 



:=.,,.,===================== 

U.S.ARMY CORPS of ENGINEERS YSI-OO~MULTIPARAMETER METER CALIBRATION LOG 

SITE NAME: 'i.)evf:A s J:\DC.. ?,?:.f_lf:it1 
DATE: )3u',,N.rl ~-, 

SERIAL NO. Q $" .E: 23 CJ '2. 
MODEL NO. [,,OQ R 
DECAL NO. -----------------

calibration 
pre-calibration post calbration 

standard PM Check calibration standard lot # and exp 
value 

reading reading 

~'if:-- C ,~,,..;:- ' q 'l '(.,,. '13.'f DO na saturated sponqe 

pH 7.00 .h Iv C,,,'\'l t, ,fl"} lot# u,.c,'"1 exo,.T8 ,ol..-

initials 

-qiik. 

nH 4.00 '--/.1, Ll,Ot> 3,'f'J"'. lot# YO'i x- exo i, , ..,,,,,';"'~ 

1XmEhC t-Jc, (',.,, ,b~t.i.t't+~ >,,,, ku, .:p{~~ 
n.,.,-\-- !ff ,_,,. I lot# ·- exo " 

REDOX mV :121;'],5' ·;.1., J 'L 1- ;LJ.1.1 7.J'1,/;;;) lot# 0 1i<:.'t'1S<f exo 1-t, 01.,, 

TEMP 'C ;;t~ .. l~ - na na ';3,.G. I"'\ f 

SITE NAME: DS'!lrff/'J5 Ace )>}t~lf 

DATE: p]1ff-.. /!5" :fuv<J o'-<>V< 

SERIAL NOcc.. _O_/_:J7_C_l""8.c..S"-'-/ _________ _ 

MODELNO~.-~G_OV_~)<~C~/n"----------­

DECALNO~·----------------

calibration 
pre-calibration post calbralion 

standard PM Check calibration standard lot # ancl exp 
value 

reading reading 

DO~ na '77,/ '(6', 1 1o',I saturated sponge 

JH 7.00 '1 IO '7.00 7, /6' lot # 'i5"'/ 7 exo 'l~~ ..-~dJ 

P.H 4.00 "'\,13 i,\_ '- o"-;"J 4,o3 Jot# 4(i'ii exo s·l~·c-r 

COND uS/cm \ i)'l)c, Cj lt I) 10~0 /0/3 lot ii l/li5r exp ¥· tt,.· ac, 

REDOX mV 4-1, 'i .~ ~ ?.?,1-D ;I,",';, 'y -z::ts-;4 lot #t'l c,11n. exo '-/, Oh 

TEMP 'C /'ii,} na na !J.Z ;i.1,q ,';14 

initials 

P:i 

c;..., 

remarks 

" bar. press.:JC\.l "-"7,£.,, 

!'At::: 2.'f, 7" 

.(. :;,"'.:~;;:;,, , • .::i,1.~-" ~-, 
? b ;IJ ~ 

remarks 

bar. oress. 2<f .t,, , 7 5'/, o" h 

PA?= ?'!,G''• 7s:1.i?4,,,,.,, 



U.S.ARMY CORPS of ENGINEERS YSI 600XL MULTIPARAMETER METER CALIBRATION LOG 

calibration 
pre-calibration post calbration 

standard PM Check calibration standard lot# and exp 
I value reading reading 

DO 
.,,-;;,----

lvL I <\ ?i.'\ '17. 0 saturated sponge ~ na 

nH 7.00 '7, O'h,. 'l, O" 7,::,? lot# '-f :.f"17 exp,,,,.,. 0 1-

pH 4.00 '3, "I 't !,j, <:i<:, 3.c;s- lot#l/t'J~ exo !,./lf..o.~ 

COND uS/cm \o= \ Cl I :2-. I <rt> "' /PS-{, lot# '1 /S<t..::r exp it,11.,. ol..,, 

REDOX mV 2!..Jt.l,on. ·-:s,z..1,0 --Z"io.i, -Z"!?,s - lot # o'-1 C}-1 "I .<"X exp'{, ol, 

TEMP °C 13 0 na na r-1.r 

SITE NAME: Boom Post Ii, ,pMI t.raa 
SERIAL NO. 'i'fti)o.;;-o 1l' 

MODEL NO. {,,,;<>XL.. M 

DATE:~ (t, ,:r.....,_ 'l.<t~DEGALNO'-. _______________ _ 

' 
DO 

-l{J 

pH 

pH 

COND us/cm 

REDOX mv 

TEMP 'C 

calibration 
standard 

value 

na 

7.00 

4.00 

I O!:>o 

1 ,11,,1.rn 
P,. 1) 

i """' zut.,,,:i ., . 

pre-calibration post calbration 
reading reading 

I .:i7- :2.. 'Ii.'\ 
I. '1. "2.. I. Qt"> 

') "\-1 ,; . 0"' 

\021 I (> o., 
1)·t/. s- 'I, 'i (,., 7 

na na 

It, 0"">< 1 ,,,,,r­

j o 1' 0 "l5'-'l 
f,ot;} 
t.(. "" 

(,,97 
1*i)if 

\ I 3 2- I oo <i 

·7 ,r,. /j >.~(, ,Ip 

PM Check 

t1.r 
t.15' 
3_,Jo 
/ 0 33 
lf?, t ,f£} 

/<,., 
<><>P'Ol,"j~ 
L,001<1.. .... , 

'Iii', 7 
c;. '17 
3 'IZ 

calibration standard lot# and exp 

saturated sponge 

lot# ;5;' - exp 

lot# 
.....,_ 

exp 

lot# "\; exo 

lot# ?x"'. 
~ 

o/<l'!.f 
<4(, 7 /Q.J,j 9' 

initials 

initials 

remarks 

bar. press. rJCL er 1 l• 
.,,t'l,t,

0
~· '7:f"'/. ~-

/JP1, <?,{.. = 7f"I. P" .... ~ 

remarks 

•• bar. press.-::: '2.''U, "1,{, !I,""-,. . 
/'d1 ° cf, c = 7:f"I, if,,,~, 

W 1'"''5," 2c,.l,. ", 'IS] ,<J· ,-.,... 
p,t, 2"/. (,,'• C 7J I. ii/'.,.,,., 



.. 

U.S. Army Corps of Engineers FIELD INSTRUMENT CALIBRATION LOG 

INSTRUMoNT NAME: \\ ~ "Se.~-hJ"tc- D \2...-f- t s-c.e MODEL ~JO.: 

SERIAL NO,: (!;.,;;, 8 L -1 {, DECAL NO,: L)Q V./.¼5 lloC.. '2,2/t../]fl 

CALIBRATION 
INITIAL READING PROCEDVnE FINAL READIHG SIGNATURE COMMENTS 

DATE 

tJJ 0,/(:, o.o:Z STD ,;;,•, 0 < ;;a' 
, """ o.os. ll;ucl,.1J t;... (ti) 

;,); 3 /e,o:;z /=-~~ :S1,D /0,oe ~ 1:is ~.._,.I; ce.f,f,,."i ... © 

t/;s- 0,/3 -o. az :;:rn O.,o2. ,,J/lt - o, -::>4 1h,:,,rc,1u.£'47a<J HA 
--

[I!,;- j.&,(,""J /-<?. -,,- > :rz;, /-cJ. _,,,.,, ./!ll? I 9 • '"7 3 P-1C,r~,d l/!J ;Z-1-?7'"'1 Ut'!J 
r;,/11o -o.oo l,:, . cJo 'iTDl,k41ut6 {l),<JU P.il>~ (/, 04 $.,?e../(',:',{'(. /Ji) 

,,,. ,ttlf ,i 
(At. 

/""'-/0 g.,,,,1rq,. /:;2') 
..,,, 

"• 



U.S. Army Corps of Engineers FIELD INSTRUMENT CALIBRATION LOG 

IHSTRUMENT NAME: Jo-: \\f= ~~v,,~..\-·,Ji·,.s-Dli:..T •• / S .. C..~ MODEL NO.: 

SERIAL NO.: ?1"S7t;;, DECAL NO.: !)Q,~ ACX:.... -:;,,z../q-:;,q 

CALIBRATION 
INITIAL READING PROCEDURE FINAL RE/,DING SIGNATURE COMMENTS DATE 

{,j;3 - ,o, 2.§" 0.02. Sru, o,o'Z )M,.. :'.>;:;:ckcttl , .. ooi;.{,,1 
• .,o\>'\ 

p& . 
Jl,o) 

'-- C 

G//.J /o.•?t )t:?' 0<>5TJ) /c~ ,=>c, /1!!£. -~- 1,.-.! /1.o ,; 
/.;/2:;- '7.04 ,o:;, :Z.. $,O 0.:::>2, ~fC. 0 ,;;, 3 l>kl(C;ft.,,)f)f'A'JY,,,,;) (AZ) 

c/;r 
...__., 

/o,zo j,<J. N :rr.o /c ,;,~ Afl.t. 'o/, ,:f8' ./f k,fCAe.,,;fJ: $-/;17,j ~ 
' 

f_ I I(, - o _ o.4- 0,V t '>1 f) I .A, A-1001! 0.() L. P.1,1,~ O • /,0 /J,fc/(f,,t, ~ 
G/16 lo, 14 IV1l:C <; 1 O I k-l\ loo' Iv. C' I f.~ t>J 7 /°-lc/f',:;,h .. {g;J 

I 



.. 

U.S. Anny Corps of Engineers FIELD INSTRUMENT CALIBRATION LOG 

INSTRUMENT NAME: \-\y 'S. e..'1.tA,-\,'t, k\.L DR-(~ 1 ,,-c, i;:- MODEL NO.: 

SERIAL NO.: • '9/<J?✓-:90 DECAL NO.: S)-,, ✓~/1..$ floe. 

CALIBRATION 
INITIAL READING PROCEDURE FINAL READING SIGNATURE 

DATE 

£/'5 -o.o:Z 0, o,Z sro 0,0-<; ,,/J.L 

t/;3 
, 

/-0,/;fj' /0 ... 7 ..::> STD ·/o;:,"' )IL. IJ. g 

G/;'7' {J.-o7 .o.a,z s:ro 0.0<_ .,,../-1!/4 

( /;1o- J,o,-::J,6 /o,,~ ~:5;r;c, /o.oo ,4il. 

G {1& -o,oG o.,/1- 5-ro A\Uo'ii l ~ P.B"G. 
ro /1ro to ,ri,o lt> t)u <,'TO A-ll.l¢-

r •• ..,._ pi-, ,-,, . O\c.ro~ lo.QI P.i'JL..--. 

·11 •. 

-- - . - ,. .. . , _ Al., 1 Ii. - f.v1'17t..11,i) lS011U:.- 1$ D11l..T)' - us,1-lt A U,,+:;£ :,,P,-,11Z(_ 
r:2-:; fil.£. 

3 211-{3.-fl 

COMMENTS 

0.04 "'-. L- -lil, ® 
!l, '6 L,i~AI@ 

O.v,Z r:l /,e,t'e:;u&:i?,fJ7,,) (;i/;:) 
j-o,/3 1.i,1a(t: 4u Jr 1-jJ.,;J (~ 

0. o -;1 lf,t,,;r /" ~<-- U£:J 
(}Z) /,::7, 04' 

. 
l54orc4c, 
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GW!Vl well #: SHL-15 P"''J~ I o~ 1. US Army Corps of Engineers 
SCREENED INTERVAL DEPTH: 15.0 to 25J) fl be.low top of PVC Groundwater Sampling Log Sheet 
820 LEVEL: PRE-PUMP INSERTION $0 1\-- ro-

Project Name: Devens Area 32 
,q,;;> SAMPLE 1v!ETHOD: EPA LOW STRESS METHOD 

POST-PUMP INSERTION ~ t:'J_:j'[, le• 
Total Metals: I x 500 ml hdpe, !-!NO, 

DATE: _lo/!,~TIME: jJ.-~ SAMPLE DEPTH ·;: ~ / J EPH: 2 x I L glass amber, !-!Cl 
VOC: 3 x 40 ml vial, HCI 

SAMPLED BY: ~ SlGNATURE: ;T Jl,~lf VPH: 3 x 40 ml vial, HCI 

-~~~ 
RECORDED BY: "'ffW SIGNATURE: ';, ,ilr1P1-e'!(.: <'., t4rJ '-'Ai $11 -- "'7"' 

Time WtrDpth Pump Purge Rate Cumulative. \Y'otcr Specifi-:: ptl ORP/Eh D.O Tllrbidity 
(24 hr) bc!mv IvlP Setting (ml/min) Vo!Ulll;"! 'femp Conductance (mV) (mg/L! (NTUs) 

{feet) (Hz) Pt!rged (Celsius) fi,S/cm) 

1;!..~ W. 06 o/3.5' -;,,go I :i: &s 1$.,... 3,z\ I: .1,+'r U:, 4~-s-'1 
12../12', 'l-0 ,C'J "/zf. c; ,,,,. 

\ (s, ' $1::) \02.: i'!l,loD 32+ +_ \L -~ 1.,;,, l.-2."I-
J?,,;/./ ;11:>.1:>', "HL5 l.,t,D \6,.,$7" \33 s . .;. z. 2.. "! 1:l .+ \.I 3."lC 
I),, J..+ ).D. 0'1- Cj<c,.', 2..i',O !(? +"I I s>.--z. '2 ~· ~ Z 9.4.i;- \,o-', ~4t,.cl 

12,p,_ 'l J.o.oK 'l JL,;' :J,2,o It, !>4-- te-3 :', __ ,;,i 2GD .I o .. ·f'J +.1"{ 
1:l '!>o 1.n .0 t; "18,f; 2,00 le,,:(':,,, 1 03 ':,. to I 2,e,j' (, o.95 +. ,t.-;i.. 

1~3 J,.0,D£ "I 5.5 J,-e,c lo;,4 7- 18\4- 1 .. ~7- 2._4-1. G o .. ss -1"'.:; 
I 1--':,Ct, }.D,DS 'fB.5 ;2. )10 J(;,52.. t'iJ,1 3.i,,c, :2.?b-1 0.8G 1-. 1.8 

np, °I ... LP.1:>C 'I.IS-$ 1!,:i;o lb.s'"' 11:Y/. ',,e,J, '.2- :, 9 . 5" 0. 'i?>->' 'r.t, 
11.f/ }.0,05 "fS,s i.Bo 1,;,_ '1 liiJ+ 3.G,:, 2'r8.'r D.8,;, t-
J'k_# µ) .VS' Cifi) ,5 }.fio \1~.91 I e,1 ~-1·:L :l-5''\,6, D. t,·t o,.4:f' 

12.+'r- J,t, .o::, q~s ;l.Di'> \ 1-.30 \53 -::,,fp, 1. £,4.9 0.:1~ S.,:,,s~ 

,2.:;n, 7o.ol.. qfj,:( 200 l't.,\';2. IE,$ 3,., t 3 10~--t o.oc '2. '"}9 

N<"""'? ;,_o,tl {03 ,ev \lo .c,O 1 e 3 S.53 o,44,"l O,ls + 'L 'l'L 

I" ""'- Lo.lb J(J,'f, j}t,D I,. q / ,63 5.ol :,:571,. 'l 0,'11 1--
! J.'3"'i 1D~ 1J4 '78.!> ',00 +~,,.J 13. /Jt-f t f!; 2-- J.,;i,'l' 5,9- /. t- 0 '17 I.,., 

f~oJ- 1D,l)'t, "JB .G'" 4-f;)n 
. 

/4-,.G/7 I f}1., 2."t"I '3'6/'l.4 l .. n2- /.52 
l~V:> t1:1 ,ct, t,11z,, s 4-0o i:f, 1il re,i 3.'>'I' 5 g:,:"' I /,4-;3 
I ;;,o i> 1 T\.DC., qt,.5 1-00 /5'."10 ( II. '1 ·S.G'.s -Z,91 .S' D,°!5' /.S2. 

SAMPLE TAKEN AT:. ____ _ +/-3% +/-3% +/-0.l unit +/-lOmV 

YSl #: G,oo X:L.. -13 M 
NOTES: 

TURBJDITY #: ()j\.1·~16'Ce: PUMP - Grundfos Rediflow II 

COMMENTS 



GW1v1 well#: GH'-~is Pa7e 2. c,( 2 US Anny Corps of Engineers 
SCPJoENED INTERVAL DEPTH: ft below top of PVC Groundwater Sampling Log Sheet 

H20 LEVEL: PRE-PUMP INSERTION Project Name: Devens Area 32 
SAl\'1PLE "METHOD: EPA LOW STRESS METHOD 

POST-PUMP INSERTION 
Total Metals: J x 500 ml lldpe. HNO, 

DATE: TIME: SAMPLE DEPTH EPl-1: 2 x I L glass amber. HCI 

SA.MPLED BY: q,vJ SIGNATURE: ~..Iv\ VOC: .3 x 40 ml vial, 1-ICI 
VPH: 3 x 40 ml vial. HCI 

RECORDED BY: .W_ SIGNATURE:_,,J.1::::::. -~ <;"Ar~1riett: ', t/2N w,+LHI 

Time \Vtr Dpth Pump Purge Rate Cumulnlive Water Sped fie pH ORP!Eh 0.0. Turbidity COl\,iMENTS 
(24 hr) below MP Setting (ml/min) Volume Temp Conducl,tnce (mV} (mg/L) (NTlJs) 

(l'eet) (Hz) Pureed (Celsius.) (µSiem) 

i?,11. 'l-0 .b& 4i.s ,4ov 16','j9 \0"1- ':, . .,;- 41'3.lo 0. <13 \.3.s 
{!;,15: "1 O.bb (/J\3 . .5 4oO 1s,,.;q5 ! 'i, 2. c;_,r ,j-31.6 o.91.. I .:II;'!-

J':, !Z, ).0,0G, ,113.15'" ,4(:)0 '"'·" ~ 1e-z.. ~-'s.'1· 4'°-.5 o. "I.\- 1.2 2 

10,).1 ?r... Db "1~ +oO ts>:.1; I l?,2 ·:;. 2 'r +1-L3 0-"H· L\'L 

J3J.4· ")A. O'!" q~_,, 400 \6.0j(, I B:1.. ·:,. 11.. o/1,\_4 o,9S t- \C. 

l'::>2-1" -1n.,.o-,,. at) 6 < ?..o ,s-.44 {'e, 2- S. Jn 61:l'L D '\'\- o.<15" 
/1,:;,0 1,6.o} "17- > "',1'i \:5'.GJ2. I e, 2. 6~'2.i Sit.'} 0."75' 1-., 

)'1,;!,'3, ).o_<:;,:,. 113. <o "-:rs IS-. r. 4' 1e,1 3.{5' S-31.+ O,"li:.. o.8 
J ,!,,,!,. :i.o.o:i- Gil ?.Jb 51"', 1~("4,J 15". C,$" l fb2- 3.o"I ;\"'A-- b,91: <>.1-5"' 

SAMPLE TAKEN A T:_j_ 3 4-C> +/-0.J nnit +/- 10 mV +i-10% +/-IO% 

YSl#: TURBID IT{#: PUMP - Gnmdfos Redinow U 
NOTES: 



G\Vlv[ well #: 321\11-92-0lX US Anny Corps of Engineers 
SCREENED INTERVAL DEPTH: 13.7 - 23.7 ft below top of PVC Groundwater Sampling Log Sheet 
H20 LEVEL: PRE-PUMP lNSERT!ON 19,1'.J!.f-f t•ltc! Project Name: Devens A.rea 32 

B ,p,1.. t 1-ti 
SA!YlPLE IvlETHOD: EPA LOW STRESS METHOD 

POST-PUMP INSERTION I "f' I • ;/ (;11.::,. •f 
DATE: ;J ()c.t 

1
05 TIME: 

IM:;I Total Metals: l x 500 ml hdpe. HN03 

OC/'55' SAMPLE DEPTH.;;?:;/• 0 +:;. EPH: 2 x I L glass amber, !-!Cl 

SAMPLED BY: I~ SIGNATURE: ffEt.~&-~ 
voe: 3 "40 ml vial. HCJ 
VPH: 3 x 40 ml vial, HCI 

RECORDED BY: RJzLsroNATURE: .L<iltfc,£t~ 'SA,'\PL!Ef-: 1;eN l-0'1'. () 

Time Wtr Dpth Pump Purge, Rate Cmnuhitive Wat1,:r Specific pl-I ORP/Eh lJ.O. 'f'u1fodity COMMENTS 
(24 hr) below fvU>' Setti.n_g (mlimin) Volume Temp Conductance tmV) (111g/L} lNTUsj 

(feet) (Hz) Purged (Celsius) (r1Sicrl\J 
1035 Jo.31 9t.1 1-CO \5 2,g_ 1sr" 4't,--Z.., 4 Ic1,7- zn-t 5.o 

. 
1041 '.1055 9P, / 2,').C) 15, qi:; \,;-.I '~-.71 446,"7 G)J5°i ~L> 
Jof5 .::20; 61 7}),.J .,'J2D - I '2>"'1 1,;;,..12. I "5Ct 41;,Z 4 /. ;:;; . :;,, e,, A7 S:('> 
I O'l;il 20.r:.e,. "}?.., I 32.C? l~.I7 1.5"6 472,_ 4cfl5 __?.03 G. o 
105\ 2.0.GG 9/Z..1 '320 ---2~«, \ I -· ' :9 1 s-1- 4,73 sos, 7 S,56 {:;,7 b,-'-

1n,::;-4 20,:ec, 9zI. \ 3,20 \G..lb \5r.;, 4,(. 7 1::::i,-,7_6 s,o& c,cr 
to i::: 7 '.20,GC,, "}$, \ :S,?C, J::;,,"'Z.\ l1o1 '\.C4 S::tZ, ! 4.44 (,9 
I I(')('\ '2D.1or- q3_1 2, J_() ~3,,,,.-,,1 /G,,3,?:, \ G.G 4 <"'"l I=::,:,,- t ~--=- 4.!"'f 7,D 
116 :z, 2C) c,,,~ C/6,} 32.Cl If' ~ l..r 

J',:::;J,6,_.,; \ (d'\ 4 ,4'1 ->1· 7. 3' 3,7'7 70 
II0G · '20,(:,E, "/'3. \ 32-0 lG 12. 1;3 4 .4...., , .. ..,,. :5":=y· ,1.. 

\....-'1,~, l ""'-i.4-7 C() 
111'1'1 ').O, i;-,i; ~sZ,, I ~?--0 '-''-'1'?r,I \G ,'1'2 l 9.._,, A- 4 ,;e_ 

\, \ _, ~C::-b:, -:~.ll': 
t~ ,.. 
'""),~ 

It 12- ,(-.. .~ t., 
'l

" 
i 2:::0 rt, .. 47 '-bl 4 "":.'./ .7 74 ,", :z f,, 5.7 ~ ,,,(f"':""- ~ -1115 2_0,&f, 9 'iS, 1 320 16 ,47 rs 1 l1-,?::, 7 57'l,7 :;_,;f,') ,:::;·~~ 

111.0 20,CoG::, c1s.1 ,;:;_c, Ir;;,, ':,4 I c,,; -'-\ /J,7- C::. '9;5, 4 'l,17 s-_o 
II J._J ?0.(~Cc c\ 9, -i 3:.D ~·5, . .,,\ (~,(~2 \~6 "'r '-t2 S::,:} .S 2,71: ~ :1 /t 

SAMPLE TAKEN AT: -----
YS! ii: TURBIDITY ii: PUMP - Grw1dfos Rediflow JJ 
NOTES: 



GWMweH#: 32Z..99-02X (PJEZ01ltETERJ US Army Corps of Engineers 
SCREENED INTERVAL DEPTH: 14.5-29.5 ft below top of PVC Groundwater Sampling Log Sheet 
H20 LEVEL: PRE-PUMP INSERTION '(, Ft-s/ , G.D Project Name: DeYCllS Area 32 

To!lrN!'j 
SAMPLE METHOD: EPA LOW STRESS METHOD 

POST-~ NSERTJON 
Total Metals: l x 500 ml hdpe, HNO, 

DATE: G"oe:.:r 1/Jf,_ TIME: SAMPLE DEPTH EP!-I: 2 x I L glass amber. HCI 
voe: 3 x 40 ml vial. HCI 

SAMPLED BY: SIGNATURE: VPH: 3 x 40 ml l'ial. HCI 

RECORDED BY: SJGNATURE: ---
Time WtrDpth Pump Purge Rrtte Cumulative Water Specific pH ORP!Eh D.O. Turbidity COMMENTS 

(24 hr) below MP Setting (ml/min) Volume Temp Conductance (mVJ (mgil.) (NTUs) 
(feetl (Hz) Purged (Celsius) (µSiem) 

4--IJ,,,_ ...:/,v_,;} -n S::A-vl ~1e J,.-,._,' '-1-l..._ .c,_ ~).' ,).c,.-/ +-'1 ~ ~ ,- ( ,.__{/ i ~- } ,, . .,,. ...... ) ~ ~•1d ;-...&4, 
cL~e.. !,..._, 1-+.J_,= - . ) r ' ,. I\,.. = c:. b ),, c:s-t c-,,,"1 l/\1 .... ~ -Lr JO ,-,J ', < ",...,., - to \ ' .}.. ,. ·;+ c. ...,_ - ,0'1,.,-,,,.tt 

?''7n 
,,. of I , , 3 ' I / 

f\ 16 SA1.11 PLt::' '-... J,-.,y:._ 
-

Pv~ vs ff;£:> - I 5G;o } 0 ' ( s E:.,.v'1e;i 
) t ' I I ±!:. Za:,c. :"I I '2. "' • 'c- ) 

C 

SAMPLE TAKEN AT: ____ _ +1•0.I tmit +/- !OmV +/-JO% +i-10% 

YS! #: Obfi '?,bl.. Ct-ti•) 'l'/C.0?,J.~ AA TURBIDITY#: ,;;o 0 I 4 0 PU!v!P -PERISTALTIC GeoTech Model ll 
NOTES: c,,.,., 



-

GvVM well#: 32lvl-Ol-13XBR US Anny Corps of Engineers 
SCREENED lNTERVAL DEPTH: 13. 7 - 23.7 ft below top of PVC Groundwater Sampling Log Sheet 
mo LEVEL: PRE-PUMP INSERTION _l'l.1, ()' Pre:iecl Name: Devens Area 32 

SA.MPLE METHOD: EPA LOW STRESS METHOD 
POST-PUMP INSERTION .fl('':>j_ I 

DATE: Lfo, .. :/-. 't15" TIME: 
I 

Total Metals: I x 500 ml hdpe, HNO, 
SAMPLE DEPTH __ e(/4,0 EPH: 2 x J L glass amber, HCI 

VOC: 3 x 40 ml vial, HCI 
SAMPLED BY: . SIGNATURE: VPH: 3 x 40 ml vial, HCI 

RECORDED BY: SIGNATURE: --
Time WtrDpth Pnnip .Purge Rate Cumulative \\later Specific pH ORP/Eh D.O. Turbidity COMMENTS 

(24 hr) below MP Selting (mlfmin) Volume Temp Couductam:e (mV) lmgiL) (NTUs) 
(feel) /Hz) Purged (Celsius) (µSiem) 

t,5'ao ;1.0.;,, I /00.5' /~o 17, i7 'fqo f:,,ft, I "l/,l/- 3,'70 
Jf[t(2, ) o. ,,;;i. /f){),5~ !ho !"I.if( 'f g 'iS f:,,tP? ;;/07,/ '3,J,.":?, 

J 5' t') [, J.o, 3S lo I• G' 15 b "'-fz. qi(,,, /'7,55' 'f?;(f i,,5/; 2~(,.0 3, &S ;J.'f,'f 
/fj'(Jq ;zl), ?,g ID J. "li A, ·+ I) I 'l, 'fz.. 't:'3 3 I, -S'i d.'f't,!S' 'i5.G7 ;i_ o, .{;, 
I fl). ~b.'-/3 tJ;,l,.17 pr;, 0 /9,lb t/ 'Ai/. b,'f"b ;,,57, a 3,5"3 i'(; 1 
I 5/.t;' ;l1). LfrJ, // -;;.,7 .,. .:i.t; I 'l,'1tJ L/'63 I,, 59 ).t,b .. :J.. 3,5"0 1-;5,5 
~I fi I$ :J.() ,5"q I u -,v :2.VO ~a.cf[ lffi I ,. [f '/3 f/.7:i"•> 3- 3;;,_ j;;J, ,. '1 

'1 I ,ra_ t:: 'J. I. -;.,, '7 . . 

/dO z '{, qr,. {jqq (;,i,b ;i. 'ii I, s 1./, :i.t./ "6, { ,,,,,n 
tfi?, D ;/,I, '3 5' tU.Ji. ,-!-J,'" -"Z-0 -'.Yv I ,;,,,f/4,.,, ::2 </.J..1-, Lf'lq l,,t:,r; Q"'l,.f•? 'J,. '1b 

-/& 

' 10'17; 121 !5b I Jc,,"' -·4ro /7,YJ 557 (,,,"J..7 -i-1."' i,'17 -i .JO . 
!&51 :2.2..Co 11, 7, -I✓ "<;'.2-\:P /7.-t/--7 t;iPK G,24 -'2,(,'i ~ - "-1?([ f',--~1 J,.(l."' i ' 

,.., ,,.,,,, . ' f .... ~, ·.,, . no•~\ 
.. .. 

, 

SM!PLE TAK.EN AT: 1fXb 

PUMP - Gmndfos Rediflow 11 



GWrvl. well #: 32l'vl-01-14XBR US Army Corps of Engineers 
SCREENED INTERVAL DEPTH: 34.0 - 44.0 ft below top of PVC Groundwater Sampling Log Sheet 

f\.,,,.._.,,-f;;t Project Na.me: DeYens Area 32 1-120 LEVEL: PRE-PUMP INSERTION ;?$£.JS- ,f p· 

-!

() SAMPLE JVIBTHOD: EPA LOW STRESS lvlETl-10D 
POST-PUMP INSERTION ;;B,. ~9 lie ~ts~ 

D725 
VJe I Total Metals: I x 500 n,I hdpe, HNO, 

DATE:sod DS TIME: SAMPLE DEP1 H .39.tJ ' EPI-I: 2 x l L glass amber. HCI 
voe: 3 x 40 mi vial, HCI 

SAMPLED BY: SIGNATURE: VPH: 3 x 40 ml vial, HCI 

RECORDED BY: SlGNATliRE: ---
Time Wu Dpth Pump Purgt Rate Cmnulathe Water Specific pl-I ORP/Eh D.0. Turbidity COMMENTS 

(24 ht') below iv!P Setting (mlimin} Volume Temp Conductanl,.'.e (mV) lmg/Ll (NTUs) 
(foci) (Hz) Purged (Celsius) (it~fcm) 

10'.2;8 42,13 13'3.J<; -5::;o 1::2,E,8 /"'12_ ~.13 30<.:5 7,17 -412, 
_Jn=:il 42:\i.::: 140, I .3.2.D 13 .r-,r:;; r.:.. 9' z;; c~:n --=- 0. 7-4\ ~h ~. I ·, 

_J~ 4, J::/ .. 140 , l '2CO 13fl4 r 97 G,26 ,;;;(i:::.. 3 7, 5"' '7$,G 

SAMPLE TAKEN AT: +J-3% +/ .. 0.1 unit ··!- 1 O m V -----
YSl #: TlJRBlDJTY #: PUMP~ Grundfos Redinow ll 
NOTES: 

?e..+ f,; l'\f (!;; ~, •. !;I,; t , f "'"'? wJ;\ c!frtv •1 lll 41 ~j 
v~~@ 1,.:r (JLl(;i,\ ,,-li:ii--tl<v,-, f"'''V'~d I fu"-'Y (C7t-k (~ 31.o·fi· {i,v St1v.,pl"---1 

JI\. f A \ \ \ \ f,. -~ ':::: r- --; ~ 1 r, ,.,. I 1. 1 I-~- 7 f\ [ \ f· 1,,-. .\ \ 



G\Vlv1 well #: 321VI~Ol-14XOB US Anny Corps of Engineers 
SCREENED INTERVAL DEPTH: 19- 29 t1: below top of PVC Groundwater Sampling Log Sheet 

("' toe"~) Project Name: Devens Area 32 H20 LEVEL: PRE-PUMP INSERTION ,! 5, f; </ , t'l)c. 
SAl\lPLE METHOD: EPA LOW STRESS METHOD 

POST-PUMP INSERTION ;15,'{1) J'i', 'ifo ,., 
fJ, 1/,J,'1 Total Metals: I x 500 ml hdpe, HNO, 

DATE: 3 od- 't!f;,:.. TIME, O'f.!J.L SAMPLE DEPTH )'if. 1l +'J- EPH: 2 x I L glass amber, HCI 
VOC: 3 x 40 1111 vial, HCI 

SA.MPLED BY: SIGNATURE: VPH: 3 x 40 ml vial, HCI 

RECORDED BY: -·---- SJGNATURE: 

Time Wt1 Dplh Pump Purge Rate Cumulative \Vater Sped fie pH ORl'IEh DD. Turbidity COMMENTS 
(24 hr) below IviP Setting (ml/min) Volume Temp Conductance (mV) (mg/LJ (NllJs) 

I feet] {I-lz\ Purged (Celsius) (llS/cm) 

"( - \J"~t {)q.31 :)Q'iit6 w i-,1/"\ 2.CG '20,"l"l Q.. 5,,¥2 3)4,6 13,7/ q;-;i '" \ 

i"')q :,;4- ;;L.7,03 fl· ,10 "7¾2.0 [OJJ__G: 2.., 5."1/2 'Zll"I 1J e,,7G- e;m \.- ' -, ~i9""t _,\~ ' 

oq-;;,,7- '):;,_("{") { bCl,'lD 3::2.0 rt', m- 2 ,.,,4 L- 7C.o ,} :,r,.. ,..,_ \V'..,c-
t('l I '3 7).7,('Jfo f"J(')YJ It' '3/ 32.1 5q7 tcr"-> ~q7 23,/ - +: ,_;-,! T 0~ L-'e, s_...,s,~ 

4.,..,\:,-v--..~~R~\. 1...Ut;? 
i-,.~, ..,. ,,i, .• .J.> ' 

' ' 

'"'"" 

SAMPLE TAKEN AT: ----- +/-3% +;~ 0. l unit +/- 10 mV 

YS!/1: 
NOTES: 

,v<>-\( 

TURBlD!TY #: 

·t°'•''«,,\""·.J'- ~I:- -- 2-'V::C, \J4\\ °"''()' \..9\-" 

{" >t\ jeJ t, .t.r llih 

PUi'v!P - Grundfr,s Rediflow ll 

u..:,,\,,,. k .. ~'"-\ "'-\ 2,:,,£")... 

~l"h- \-,_"'t.\ ,,_ "l.5 • 3~' '70\'1.\l\.-," •,\-- !I:;,~ , lo~ f •,-p -to 2.''?J,7' 
n Ve..:,-. 



i 

G\V!Vl well#: 32M•Ol-15XBR Si,,.,t ! of I 
SCREENED INTERVAL DEPTH: 34.5 - 44.5 ft below top of PVC 

H20 LEVEL: PRE-PUMP INSERT[ON c!f{;)riffr__ 

POST-PU.Ml' INSERTION 

DATE: /22' /~s:--'nME: L<z..;}_CL_ SAMPLE DEPTH __Ii¢_ 

SAMPLED BY: ,w(, SIGNATURE: v -----
RECORDED BY: __ SIGNATURE: ____ _ 

Time Wir Dpth: Pump 
(24 hr) below MP Setting 

ifeet) (Hz) 

Purge Rate 
(ml/min) 

//;,~ ,!if;;?, 4''.r> ' 'f' 

J/9.Y~ 1,9_'.} ,.r.. .$' ftp(, ,7 
Q::, ,b 

,,,,., 0 .rl 

Cmm1lativc 
Volume 
Purged 

\Vntcr 
Temp 

(Celsius) 

1q,77 
.:::16 r p'C, 

;;?/,q')... 
-ij','3 / 

'tf;;' "f'( 
~~ l,(; Al ;I;, 

US Army Corps of Engineers 
Groundwater Sampling Log Sheet 

Project Name: Devens Area 32 
SAMPLE METHOD; EPA LOW STRESS METHOD 

Total Metals: I x 500 tnl hdpe, HNO, 
EPH: 2 x l L glass amber, HCI 
VOC; 3 x 40 ml vial, HCJ 
VPl:l: 3 x 40 ml vial, HCI 

Specific pH ORP/Eh 
Conducumcc {mV) 

(µSiem) 

fl/ f '.1_ , 
_.., ~,;J 

~-g 
&? <;,'" ( 
k:, ;:J 1.:. 

(i-:>"7( 

D,O. Turbidity 
lmgiL) t}fftJs) 

J/?,'l' :J<(,'i'f JI/,,, l • f ··;;'jft:,;J ~{) /4,)_. [c? n:rl /,., ,:;\(J 

COMMENTS 

('t,", ~ .A t.r-. ·-. 
- ff 

/(Lr [ J k/, [ r, I,> ,'t'f' ,;J:f 717 j-;.j I f/, 'f" 
1-l'!-t~T'.lfc>':c/-l--'u,;/rl4,_

1 
}{Li--. 7£,,' ':,L/----+------l-----+-4'c..;L.L.J--{4---L".':~f-------i'\ ()/ll ._:l._1/6/3 /i> p (. //, i,, q 

/li',9'5 ',,, ('1 ·r,.,.,.J , - .,,, AA r u1 ,;-,. i1 

/q,~7 f(,,, 

/J 1rQ :2 .'(, ·j'(:) I, <;,er __3.!f}l. , / St ::J (~ , 7-1/ I q, 3/ ,-,(~ 

1/,;J' ,'Js',.'ff / /1/ 3''72..8 "'J,,-/'if !9rl I q,1Jc; "' Alt/ 
t1 /rl. 1 j ,,/ 1; 
V V 

' 

• --SAM l' LE TAKEN AT:_j_,ko :;, __ +/- 3'/J{I +/-3% 

YSl #: TURBiDlTY II: PUMP - Gnmdfos Redillow ll 
NOTES: 



GWJ\,i well#: 32M.-0l-16XBR US Anny Corps of Engineers 
SCREENED INTERVAL DEPTH: 2.1.0-31.0 ft below top of PVC Groundwater Sampling Log Sheet 

.R;F; ,-.,, /7,J Project Name: Devens Area 32 l-120 LEVEL: PRE-PUMP fNSERTJON • ' /r~ 
SAMPLE METHOD: EPA LOW STRESS METHOD 

POST-PUMP I~SERTION _B ('} ,t f) (J !I!.," 
.:Y'D!J Total Metals: l x 500 1J1I hdpe, HNO, 

DATE: ~::;llME: ~ SA/vlPLE DEPTH 3' 6, 60 El'H: 2 x I L glass amber, HCI 

SAMPLED BY:-fti!;C SIGNATURE:~~ 
VOC: 3 x 40 ml vial, HCI 
VPH: 3 x 40 mi vial, HCI 

RECORDED BY: f:At:- SIGNATURE: ~'+!fw.c,,,ll 
1· ,1 "lf L!5A : f-'.c.1Jf.<(t.f';7 }(_rJoy;!,..e.S:. - / 

Time WtrDpth ·pump Pt1rge Rate Cumulative W:!ter Specific pH ORP!Gh D.0. Turbidity COMMENTS 
t24 hr) below MP Setting (ml/min) Volum.e Temp Conductance (mV) {mg/L) (NTIJsi 

f fcet) \Hz) Purged (Celsius) (µSiem) 
,t~ Ql(,r7:r, 1/~,r:; -3/&0 Jf(,y3 '3 0.f\ 1,.-,,Jlo/ #;r,<? '1,5/ 1.-Jl'~;," ~ 
'11 ~/l h7,n; J / £.,,t',/ 

,'.,!, - ,If' ('I./ ~) 0)f7 V I 
. 

. ,{,'\ :f d&, o", // C✓..,:,, J.,f,,oc} /7 ~y 4/ <,;' !,'.!)ry -;;t. "f,. ,,. '1'"J. l 
4 

.;, ' 6 ,.., 
.:1; 0 d/4 ,ti.J~ / ,)4f;n ,f,r,d :;;!/i?t~O /7,-J<f .I-/ ;;:11:, _.:;-::B9{ -! 7 . C' '/r/1/ ;:;. 'lo 

,!? I ::f' ,-9/c, I 07 ·,: f .;y ,.,, ff AO ';}{f,,;-.D I 'zi' ,.;c;, Lt2f;b.. (7;g,- ;? C, b ,&·, tl..111 . o<... 

c:;ib\ " _.., G, Jfi" I /3/,o IA~"' M. ,WJ /'?,;;, j../..,, ~ ,-'},<?/ ::;;2,/'i c:;,,n ;2 , <7( 

,,,. J,.,, }jJ 0-r-¥ d' ;, 
. 

... .:, ,.-- /) 
f4' Cef!e.-o ,/' 

, 
J 

~ 

Q "l .fj ;;?_ (,, (If v -f", 0 /'7J I Sl£J H.;?"3' 5-- .:z:=; .,..., 5 (.') ·.:s,7o ::10 - i /. 5", r, 'i'C!/J 
' ' , :r 

~q-?, &'0,/l _J_j_ ",, () 9,:,~ /7, Ja ij/_/;J,. .J'·,si<,; A,.,.?h -9,'Pc; oZ',. f.() 

.:)tf ':<. ;fll J'r '/'<:1/ti ~ e;'?", /Si ,"75"" l-/7;;J~ 5.wr )( I s;;· 'tA?Jv /. ':18 
0 /.r-;1 IJ.{z, /S-- J/'3 .. /? .9 .5('.? ('ii,Cf" t/7/2 :.t,rcr P.-s. /7-,,'3'? /, .f/)7 

~ 
;7 ~ ;Jc.,111 I f?;.c;: -0.:ru '//., I (1 () I 'j ,"if::. l-f7Cj L)-r'#i y. '1 ,3/,7' /xc3'-
~ (';<]// A tr rll> /,q.o--- :2,~.9 5i, """""2"' /'9/zJ lf.w ',). . 1','i,1 { /if, Jf .. rr 0·75 . V 

J'Jn~fA-'--"" A 

SAMPLE TAKE!{ AT:· Y •· r 'l /1 1 
' 0.,,-P/ {:! M 

/ +,-..,:-·p 
0f.._..e &~- f:.'-tr ... fl,,,A!.-{5-121?-

+I- 3% b'- 0.1 unit +!- 10 mV +/-10% +/-10% 

YSI #: hbo I a 'r" 
NOTES: l/ lY / 

TURBIDITY ii: PUMP - Grundfos Rediflow ll 



GWMwell#: 32JVI-01-liXBR US A . .rn1y Corps·ofEngineers 
SCREENED INTERVAL DEPTH: 41.4 - 51.4 ft below top of PVC Groundwater Sampl.ing Log Sheet 

H20 LEVEL: PRE-PUMP fNSERTION 
~ :V,755' , Project Name: Devens Area32 ~ 6,,//0,_'>!5-t,1~ 

SAMPLE METHOD: EPA LOW STRESS MJ?.THOD 

POST-PUMP [NSERTION ,$£ &le:,.' '2.7.(fc,' 
Total Metals: l x 500 ml hdpe, HNO, 

DATE: .t/1/t:!:b TIME: J;jjb__ SAMPLE DEPTH 1-S.o' EPH: 2 x I L glass amber, HCl 

SAMPLED BY: R,.];L_. SIGNATURE: ~~~~ 
VOC: 3 x 40 ml vial, HC] 
VPH: 3 x ,;o ml vial, HCI 

RECORDED BY:~ SIGNATURE:/::"~~ ~J S:/lMPl-1,F-: ~eN L.o'f D -
Time WtrDpth Pump Purge Rate Cumulative. \Vmer Specific p!l ORP/Eh D.O. Turbidity COJ\lMENTS 

(24 br) below MP Selling_ (ml/min) Volume Tt::m,p Conductimce (01V) tmgtl.) (NTUs) 
(feet) (HZ) Pu~.:;ed (Celsius} (i..tS.lcro) 

JD-\ .Zr,/7, 14,li -:i.G:,a 11::',6'/ ~JC> G,oq ?>C/6.7 :?.£!:; '3,.G,· 

~ 27-, I 9- iit\•.5 2E,6 IS,n7 t:;---i 4- L:;",24 47-\, "", 2 ;Qc• I,. 7 
f,0_7 :,_ 7; ! r Wt,G '2,;e::,U JB,~ i=;--2."i ' J.::; ,"'5l. ~-'1 l, ,:;::t::; i -z.25 
'/730 2-7; /?- tl4.7 .:Lf:_b - tt;,ql I 5,(,,5 l;-3:) D;'j-\ 4f;z,i /,/7 O.,.t::,5 

~3z, :z. 7-,17 [14,5 -::z_E:,O lf5}5E,, b30 5 42 4~1.1 f"; G::S 0,4-0 

-m 2:;,,~ I =r {14-,t:: 2.0£) /,C:,,(.5 530 /§,4(\ 4.14, 7 jh' I (';, -z.q 

/J.;?6/ '.l-c, \:i ll"r ,5' 2,GO - :::t~l fi:c:;,C.,2,_ 531 .c;-z.. °} Sn7.z [,lf-4 0·~7 r, 7· 

11'1-'1- '.2.r. \7- ll'\:·,5' 2.f::P \ 5 ,""'n "',-":,) -51= 513,9 { 42.. 6.~4-
·174""' ?-:r, I "'2. i 1,-. t.=; ?-G:,'C 11:5:,-,::: =~ 5,<)3 52tt-,7 I 4,") 0,3.<; 
!cl½\ 7+/7. /4, I:;' 2'° Jf, ,':9.l/ 1-:;,,f~ 4,T, c;·.40 "I / 44 035 

_i51 2.:r;\7 ,'\-,5 '2.C~o ~3~\ IS,;B') i:::; as 4,47 ,£!;cs I /."/? a. ":,,a. 

IP'+ 27, r:::z::::_ I 4,,; v.;s:J 1c- v\ t::;4 I 4,11 '5.ilJ? I -:; I, fl'., 01 zc 

/67 ..., .:z, I? /14,S- 20 )C,,'?-f 544 "3,")7 i;'i.fc<.t I . 'to/ 6, 3~ 
,,re '77:/t 114,:i 2,G,0 ~¾<II 15,7.,) 549, :>HO (" .D'?, '?, /it5 0.4b 

J,40-Z, ,17 [14.C: 
. 

It;;,,;£' t=::'M ....,. e,.- r: IC.. CJ {Z..C/ (', ·74 2. ""'2C0 
lilC)C. 2.:;z i ;t \ •4- r;: 2..c ... o - !!.::'.".~ 5~ -'2.24 ("'U. I f,1-2 (')_ z. 5 
14()"'1 'l-z:J7 1/Ll- Cf ..l.{~C> ...... _z;:,t \t5,GL\ 5½ ?,,_9? C:,].:7 , ;; I ,q. '5 D, ~s 

SAMPLE TAKEN AT: ff {(!) 
YSI#: TURBIDITY#: PUMP - Grundfos Rcdifiow ll 
NOTES: 



GvVJVf ,vell #: 321\!1-0.l-lSx~R 
SCREENED INTERVAL DEPTH: 14.0 - 23.0 i1 below top of PVC 

H20 LEVEL: PRE-PUMl' INSERTION 19.33 
I 

l'OST-PUMP INSERTION .J!L.06_! _ 
DATE: 't:_Ct,t 10.,zUl'vlE: J..P..'i'f__ SAMPLE DEPTH l.;;:/, D0(1 

SIGNATURE: {J~t ~?Xfb SA!viPLED BY: 1''1"M 

RECORDED BY: ::f:_i /1,! ,y/ ~· SlGNATURE: ~. , :, 

Time WtrDpth Pump Purge Rate 
[24 ht) below fulP Setting {ml/min) 

{feet) (Hzi 

jf)JJQ_ _Jq,io/ i~•,,"! aoD 
t, -~ - l~ if~ 
I I 00 tf, '-!:ti l'f'!?,<J 4-D 

, ,, ,,.._ .I I . . 
/10§ t"f,7( /t,(,,? -?'t·D 
I lb 'ff / 'i,(,$' /57),'ft 'lO 
-+l+J-= I"", 'e~ -

><H~ 

JI;}, t; /</,fio /1;-;J,,d WO 
IP 1-i Jo.to 1'{7, '6 /1.,0 
JJJ_t, 11, 7'f I{, 'f,/ JOO 
/I cl'f I 'fds:3 /iG.p,f I ;i. o 
I/ ? ;;i._ r'? ,'? ff I t,7,v 1)0 

JJ3!1 e(D • (),;i_ iG Li, 3 .;\00 

II ?i ,s I 9 • "Iii i:Fb/1 lo O 
i 1 '-i-l ;;/0.,:,;f It, J.J 300 

7146' /.q,q4 lf, (,f, i .l. 0 
Wfi /'l,'-/5 lb5,{;i' ;).D6 

1/S{ lb -~7 /C,O,f, .;/1£;0 
1'J''1A 

SAMJ'LETAKENAT: ~ /I~<> 
I 

/J • 

CumubtiYc Water 
Volume Temp 
Purged (Celsius) 

/7,, "z, 

:), 1:, • '{- ?:, 

;;/o. '-!Cf 

1v/,o,,,; J3,2v . 
:r:1.,1,tf 
rJJ.,(,G 
:?:2.,/3 

,:.. ,2,D "JfL\/ ;12,01:, 
;(2,D'6 

:?;l,.7/ 
2./.'{5 

A-;,. C ,;,.,_Q ~),, 35' 
;u_,,;,,3 
;i ~- 5tl. 

YSI/1: 0~,7 {:,;;;i.. Ct,N,) 
NOTES: 

TURBIDtTY ii: 'l:,'7 5 ?(,; 

US .Army Corps of Engineers 
Groundwater Sampling Log Sheet 

Project Name: Devens Area 32 
SAM.PLE METHOD: EPA LOW STRESS METHOD 

Total Metals: I x 500 ml hdpe, HN0.1 

EPH: 2 x I Lg.less amber, HCl 
voe: 3 x 40 ml vial, HCJ 
VPH: 3 x 40 ml vial, HCI 

;5AJ'-IVLefi!: ,u>I M,\«C o T'Tif 

Specmc pH ORP/Elt D.O. Turbicllfy COMMENTS 
Conductance lmYJ (mg;L) (NTlJs) 

(uS/crn) 

7r,;z S,'f! 5"?, g' z S-.-6 r-f., '? 3 

7[) Cf 5',?:7 3i,I ;;/, 5"<f -

1'/<I ,;, 8" g 2.'t, ( ;1, tr/, ·-

{,, 7.;i_ . .c;· '11 , • I ;;!, 5' ~- loC/ 
f, 7? s.r:i.. 21·3 :2, '17 

t~~s 5,?is ;//, '? :?•~$" Y., 13" .'.?. 
C:, , 2, "' ., 5:,77 _}_ 3,, 2- °3,,25 
t, 6 J... 5 .. T6 :?b,, 6 3,0;0 
c. e, I :;-, 7{:; ;i7,'7 3.55' 
fe.;fB ;f,7$' ;/',l.'l J,55' /,'-/,5 
05'/;' 5, 7,;1. 3 I ,!i 3, 1,S 0 ,?ff 
fo S- I 5,·)tf. 33', 0 - €6 :, , 0,93 

' t,§';;i._, !i,'75 33,o 3,, 7:J, i, 0 'f 
c.s- I 5',7~ --33,'LI 'f, 1-'{ 0,1JO 

+!~ 0.1 m1it +:~ l O m V +/~ I 0% +f-10% 

PUMP - Gnmdfos Rediflow II 



I 

EXAMPLE (Minirnun ,uirementa) 
Well PURGUlG-FIELD WATER ucmwITY ME!'.SLlP..RME!Wl'S FOF.M 

Location (Site/Facility Name) ~vi;:.vt.7 >')>-e"!. 3,:.. 
W~ll NuwJ:ier 32, tvl-~! ~ 15;<1;1<._Dat:e Sf o c..f o:'> 
Field Personner 
Sampling Organi00~~a~!t:~i~o~n------------------
Identif'y MP ... 

Clock Water Punr
1
,, Purge Cum. Temp. Spec. 

Time De1th Dia l Rate Volume cOnd. 2 

be ow Purged 
MP 

24 HR ft ml/min liters oc 108/ cm 

ii :i'f ;\ j). 0() /b;),,D i ;,o ,,.,. 3, '.f 1<l:. '1. l, 'fi'.( b'i 17 

Depth to ____ /~--- of screen 
(below MP) top bottom 
Pump Intake at (ft. below MP) _______ _ 
Purging Device; (pump type) ________ _ 

pH ORP/ DO Turb- Comments 
Eh' idity 

mv mg/L NTU 

S,1? 3 5",'{ if, 3). (),C,fj 

1. Pumo dial setting (for example: hertz, cycles/mu1, etc). 
2. /!Siemens per cm(same as µm.hos/cm)at 25 'c, 
3. Oxidation reduction potential (stand in for Eh) . 



U.S. Anny Corps of Engineers FIELD INSTRUMENT CALIBRATION LOG I 
11,STRUMENT NAME: i:l f 'SL-'; <---:::i: ·, -f« 'f:)P--:-1 lS,.,(.E MODEL ND.: 

SERIAL NO.: DECAL NO.: 

CALIBRATION 
INITIAL READING PROCEDURE FINAL READING SIGNATUl1E coMMENTs pµ. e.ir~J,Jt DATE 
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U.S.ARMY CORPS of ENGINEERS YSI SOOXL MULTIPARAMETER METER CALIBRATION LOG 

SITE NAME: 12,zv~ s {\ re a :, }-­

DATE: /0/?f/0 < 
calibration pre-calibration 
standard 

value 
reading 

DO % na le>(,, ,7 
nH 7.00 fl, I '1J 

pH 4.00 3,c:1c 

COND uS/cm /r:Jt:?0 '1'!7 
REDOX mV Ji!fl1l ,21.{,,7 

SERIAL NO. CJ/(! o f 7:i 
MODEL NO. t, O (J :;< (_ '._ 1} •• [>J\ 

DECAL NO.~·----------------

post calbration 
PM Check calibration standa;d lot#; 

7
and ~p 

reading 
. ..L~l~H£ Pd) /,? / q / /; '7 

Crf,,;,.3 ' le1,< saturated soonge 

/-;,6 i c;P..;i .. lot# exp 

¥. t?'O ;,~\ lot# exp 

/60 0 G.jq.g lot# exp 

;;z3 S, 2- 1..-::::1. J lot# exp 

TEMP °C I 'i,!J ' na na LI{ (a -z_. 
' 

SITE NAME: d)rD vC/?76 [t Y-e wp 
SERIAL No . ..;... _,_1-lq'--c-"-o.....C.1.....:.a....,3.____,_A_,__,rr"--, ____ _ 
MODELN0~._,,,.0~,0wh-'-"'x~L~-_.....6~-~Q.,_ _______ _ 

DATE: /p iufo'/ --'-"-+'r"'P+t, '-'--')..,,...... __ 
DECAL NO. '------------------

calibration 
pre-calibration post calbration 

standard PM Check calibration standard loi. and exp 
value 

reading reading 
!) ,., ,nu1 - 0 1 tl s/ tJ "" 

DO o, 
/0 na 10;2; 7 IO (, f,1 C\°\. \ saturated sponge 

pH 7.00 ...,..... n. '.) I /\ .Cl t,, L,,1t; lot# exp 

JH 4.00 Cf 1 t) fl. !f. , v I Lf.DO lot# exo 

COND uS/cm l vt9t, 11 0-0,Lf /00 0 Cj Int lot# exp 

REDOX mV J:J,q," '.] ,3 · ;J· (,,. , :J.39,D l... t...?f' ."( lot# exp 

TEMP 'C /f·Liv na na 1...l\,'bv 

initials remarks 
~:t// . 

'I ;• 
. ? 2.'11, ;l..1,U.., bar. oress. 'i< ... , .,, 

I 
J 

I 

1/ 

r:;1 

initials remarks 

L ;,.,L ' , . b a 'I I! ....., ,71 ~ ar. press. eJ,. .,.,. ,... "7: .. .;,., .t"> 
V ~ 

i 
I 

A / 



U.S.ARMY CORPS of ENGINEERS 

calibration 
pre-calibration 

standard 
value 

reading 

DO % na lo:1,?{ 

oH 7.00 : ?{ 

pH 4.00 ½i/if . 
COND uS/cm /C'JDO /077 
REDOX mV :J.31i ,i I ~31, o 
TEMP •c ' I q,:, na 

SITE NAME; J).iV!h-:; ~0.. 62.. 
DATE: ID) 5" IDS-

• I 

calibration 
pre-calibration 

standard 
value 

reading 

DO % na \0--0 .'-\ 
pH 7.00 l.' "\ 'ii' 
pH 4.00 '-1.1.<"' 
COND uS/cm \llo<, C\L \ 
REDOX mV '?. :i -rs11 '2'2."'. l 
TEMP "C C1q,'2 na 

YSI 600XL MUL TIPARAMETER METER CALIBRATION LOG 

SERIAL NO. Ii)- 3 ~ ~ oo f2 A (.,-
MODEL NO. (9(7~2!< [ 8 -/V1 ~-

DECAL NO. '-----------------

post calbration 
PM Check calibration standard lot# and exp 

reading A0:.--nu c,;,0 /,,, l:=i lo 5~ 

/0(,(,., Cfl-1,fv saturated sponqe 

7,o { 4:,Vo lot# exp 

./../,ov '1 ,D<l, lot# exp 

/ot?O C/;'lC\ lot# exp 

,;J,3'ld 71...:6 ,1...,. lot# . exp 

na -V-1, 'LI 

SERIAL NO. °z 'i GO p 2., 3 rl fl 
MODEL NO. l:, ooX L 
DECAL NO. ----------------

post calbration 
PM Check calibration standard lot# ai/4 exp reading 

.,-I<,~ tL. l ) ,; /.3 I I), , -

\C1J,, \Cfb:1 ' I 
-

saturated sponga 

'1.00 .-: 77 ,.,, lot# exp 
q oo 3.77 lot# exp 

\<lo<=> !Ow lot# exp 

c.::r 'S' ,[ - Z.11,'6 lot# exo 
na -i. 1 , t.J.S:-

initials remarks 

g.::7' L I 
,. 

bar. press. ffi' : •'7';::;',4,U<· 1 

I 
. , 

• 
i 
' ! 
I 

(V 
I 

initials remarks 

. Ji!!l.14:I 
'
1 '' bar. press. ::- ':, o -, -r)z:l r""' 
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Eighteen groundwater samples were collected from the AOC 32/43A site, Devens, MA on June 13, 
15 and 16, 2005. The samples were analyzed at Severn Trent Laboratories in Colchester, VT for 
volatile organic compounds (VOCs), volatile petroleum hydrocarbons (VPH), dissolved gases, 
extractable petroleum hydrocarbons (EPH), polychlorinated biphenyls (PCB), alkalinity, nitrate, 
nitrite, sulfate, sulfide, ammonia, chemical oxygen demand (COD), total organic carbon (TOC), 
total phosphorus, and total and dissolved arsenic, lead and manganese. See Annual Report Table 
4-2 for analytical results. 

The results were evaluated for acceptability in accordance with the laboratory's defined acceptance 
limits, with standard EPA SW846 guidance, guidelines provided in Appendix I "Shell for 
Analytical Chemistry Requirements" in EM200-l-3, dated February 2001 and/or EM 200-1-10 
"Guidance for Evaluating Performance Based Chemical Data Packages". 

Sample Shipment and Receipt 

All sample coolers were packed with sufficient quantities of ice in the field. The laboratory 
received sample shipments on June 14, 16 and 17, 2005. All samples were appropriately preserved 
as stated in Table I. 

Holding Times 

Samples were extracted and analyzed in accordance with the methods and holding time 
requirements cited in Table I. 

Volatile Organic Componnd (VOC) Analysis 

Eighteen groundwater samples were analyzed for VOCs using SW846 Method 8260B. In addition, 
the laboratory analyzed, one field duplicate (32M-0l-DUP, a duplicate of sample 32M-01-
l 8XBR), three trip blanks (dated 6/13/05, 6/15/05 and 6/16/05), and one equipment blank sample 
(32-43A-EQB, dated 6/16/05). 

A peristaltic pump was used to collect the samples from wells 32Z-99-02X and 43M-0J-20XBR It 
was necessary to use the peristaltic pump instead of the submersible pump due to the small 
diameter of the well casing at 32Z-99-02X and the slow recharge rate at 43M-0l-20XBR The 
wells were identified on the data tables as being sampled with the peristaltic pump. 

Laboratory Method Blank. Trip Blank and Equipment Blank Results: Target analytes were 
undetected at levels above the practical quantitation limit (PQL) for method blank, and trip blank 
samples. The equipment blank sample had detections of chloroform and methylene chloride above 

MACTEC ENGINEERING AND CONSULTING, INC. 
Dl-1 

P:\Projects\DEVENS\AOC 32_ 43Al2005 Annual Rpt\Final\32-43A-AnnRpt2005-final.doc 



2005 Annual Report, Areas of Contamination 32 and 43A 
Devens, MA 

Final 
March2007 

the PQL. There were no detections of either compound in the samples; therefore no data 
qualification was made due to the equipment blank contamination. The results for 1,2-
dichlorobenzene that were within five times the result in the equipment blank sample were 
qualified as tentatively not detected (UJ) at the reported concentration as a result of the blank 
contamination. Methylene chloride and chloroform were not detected in any samples other than 
the equipment blank sample. 

Field Duplicate Sample Results: The results of the VOCs for sample 32M-0l-18XBR, and its 
duplicate sample, showed less than 20% relative percent difference (RPD) for all detected 
compounds. 

Surrogate Results: All VOC sample surrogate recoveries were within the laboratory's stated quality 
control (QC) limits. 

Matrix Soike/Matrix Spike Duplicate (MS/MSD) Results: One set of MS/MSD samples was 
analyzed for this project. In both the MS and MSD samples, there was no recovery of the 
compound 2-chloroethyl vinyl ether. The laboratory report stated that the acid preservative added 
to the sample might have degraded the compound. Since they are not acid preserved, the 
acceptable percent of recovery of 2-chloroethyl vinyl ether from the LCS and LCSD further 
supported this theory. Since all of the samples were preserved with acid in the field and all of the 
sample results for 2-chloroethyl vinyl ether were less than the PQL, the results were rejected (R) 
due to the inability to determine if the compound existed in the samples. 2-chloroethyl vinyl ether 
is not a primary contaminant of concern at the site. 

Chloroprene and tetrahydrafuran were both high in the MS and MSD. 
1,3-Dichlorobenzene was marginally low in the MS 
4-methyl-2-pentanone was marginally high in the MSD, but ok in the MS 
Hexachlorobutadiene, Bromobenzene and 4-chlorotoluene were all low in the MS and MSD, 2-
chlorotoluene was low in the MS, but OK in the MSD. 

Chloroprene, tetrahydrafuran and 4-methyl-2-pentanone were not detected in any of the field 
samples, therefore no data was qualified due to the high matrix spike recovery percentages. 1,3-
dichlorobenzene was only marginally low in the MS and within QC limits for the MSD, therefore 
the data was not qualified. Hexachlorobutadiene, bromobenzene, 2-chlorotoluene and 4-
chlorotoluene reporting limit was qualified as estimated (UJ) in sample l 7XBR since the matrix 
spike recovery for those compounds was low in the MS/MSD sample (l 7XBR). 

All MS/MSD RPDs were within the laboratory's acceptance limits for VOC analysis. 

LCS/LCSD VOC results are acceptable. 

Volatile Petroleum Hydrocarbon (VPH) Analysis 

Eighteen groundwater samples were analyzed for VPH using the MADEP method. In addition, the 
laboratory analyzed, one field duplicate (32M-0l-DUP, a duplicate of sample 32M-0l-l 8XBR), 
three trip blanks (dated 6/13/05, 6/15/05 and 6/16/05), and one equipment blank sample (32-43A­
EQB, dated 6/16/05). 

Laboratory Method Blank, Trip Blank and Equipment Blank Results: Target analytes were 
undetected at levels above the PQL for method blank and trip blank samples. 
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Field Duplicate Sample Results: The RPD between positive VPH results for sample 32M-0l-
18XBR and its duplicate were within 20%. The duplicate sample results were acceptable. 

Surrogate Results: All VPH sample surrogate recoveries, for aliphatics and aromatics, were within 
the laboratory's stated acceptance limits except for 2,5-dibromotoluene in one LCS (E4LCS). The 
recovery was slightly high, 132¾ (70-130). The data was not qualified since none of the 
associated samples had VPH detected. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Results: One set of MS/MSD samples was 
analyzed for this project. All MS/MSD recoveries and RPD values were within the laboratory's 
QC limits. 

LCS/LCSD - All LCS and LCSD recoveries were within QC limits except Methyl tert-Butyl Ether 
was slightly high in one LCS/LCSD pair. The associated samples were trip blank samples (no 
VPH detected), therefore the data was unaffected. 

Dissolved Gas Analysis (Methane, Ethane, Ethene) 

Eighteen groundwater samples were analyzed for methane, ethane and ethene using the EPA 3810 
RSK-175 method. In addition, the laboratory analyzed one field duplicate (32M-01-DUP, a 
duplicate of sample 32M-0l-18XBR), and one equipment blank sample (32-43A-EQB, dated 
6116105). 

Laboratory Method Blank, Trip Blank and Equipment Blank Results: Target analytes were 
undetected at levels above the laboratory's reporting limit for method and equipment blank 
samples. 

Field Duplicate Sample Results: The results of the dissolved gas analysis for sample 32M-01-
l 8XBR and its duplicate sample had an acceptable RPD value of 9.8 for methane. Ethane and 
ethene were not detected in the sample or the duplicate sample. The field duplicate results are 
acceptable. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Results: One set of MS/MSD samples was 
analyzed for this project. The matrix spike recoveries and RPDs were within QC limits. 

Laboratory Control Sample/ Laboratory Control Sample Duplicate (LCS/LCSD) Results: All 
LCS/LCSD recoveries and RPDs were within the laboratory's acceptance limits for the dissolved 
gas analysis. 

Extractable Petroleum Hydrocarbon (EPH) Analysis 

Eighteen groundwater samples were analyzed for EPH using the MADEP method. In addition, the 
laboratory analyzed one field duplicate (32M-01-DUP, a duplicate of sample 32M-0l-18XBR), and 
one equipment blank sample (32-43A-EQB, dated 6/16/05). 

Laboratory Method Blank and Equipment Blank Results: No polycyclic aromatic hydrocarbons 
(P AH) target analytes or aliphatic and aromatic hydrocarbon ranges were detected at levels above 
the laboratory's reporting limit for the method blank and the equipment blank samples. 
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Field Duplicate Sample Results: The results of the EPH analysis for sample 32M-0J-l 8XBR and 
its duplicate sample showed less than 25 % RPD for C9-C18 aliphatic hydrocarbon range. No other 
hydrocarbon range or P AH analyte was detected. The field duplicate sample therefore showed 
acceptable comparative results. 

Surrogate Results: All EPH surrogate spike recoveries were within the laboratory's QC acceptance 
limits for both the aliphatic and aromatic fractions. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Results: One set of MS/MSD samples was 
analyzed for this project. All MS/MSD recoveries and RPD values were within the laboratory's 
acceptance limits for EPH analysis. 

Polychlorinated Biphenyl (PCB) Analysis 

Eighteen groundwater samples were analyzed for seven PCB aroclors using EPA SW846 method 
8082. In addition, the laboratory analyzed one field duplicate (32M-OJ-DUP, a duplicate of sample 
32M-0l-l 8XBR), and one equipment blank sample (32-43A-EQB, dated 6/16/05). 

Laboratory Method Blank, Trip Blank and Equipment Blank Results: Target PCB aroclors were 
undetected at levels above the laboratory's reporting limit for all method blank samples and the 
equipment blank sample. 

Field Duplicate Sample Results: Sample results for 32M-0l-18XBR and its duplicate showed 
acceptable comparative results in that no PCB aroclors were detected in either sample. 

Surrogate Results: All PCB sample surrogate recoveries were within the laboratory's QC 
acceptance limits. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Results: One set of MS/MSD samples was 
analyzed for this project. All MS/MSD recoveries and RPDs were within the laboratory's 
acceptance limits for PCB analysis. 

Target Analyte List (TAL) Metals Analysis 

Eighteen groundwater samples were analyzed for total T AL metals using SW846 method 60 I OB. 
In addition, the laboratory analyzed one field duplicate (32M-0J-DUP, a duplicate of sample 32M-
0J-18XBR), one laboratory duplicate (32M-0l-17X Duplicate), and one equipment blank sample 
(32-43A-EQB, dated 6/16/05). 

Laboratory Preparation Blank and Equipment Blank Results: Target analytes were undetected at 
levels above the Contract Required Detection Limit (CRDL) for preparation blank samples and the 
equipment blank sample. All results were acceptable. 

Field Duplicate Sample Results: The metal results for sample 32M-0l-18XBR and its duplicate 
showed less than 20 % RPD for all metals detected above the CRDL. The field duplicate results 
were acceptable. 
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Laboratory spike sample: Sample 32M-0l-14XBR was spiked-the% recoveries were acceptable 
for lead and manganese. The arsenic percent recovery was slightly high, outside QC limits 127% 
(limits 80-120%). Therefore the arsenic result for that sample was qualified as J+- possibly biased 
high as a result of the high spike recovery. 

Sample spike for 32M-0l-17XBR had acceptable spike recoveries for arsenic, lead, and 
manganese. 

Matrix Spike (MS) and Laboratory Duplicate Results: A matrix spike sample and a duplicate 
sample were analyzed for total and dissolved metals. All MS recoveries were within QC limits. 
The RPD values were also acceptable. (Two samples were run as spikes and duplicates - 32M-01-
l 7XBR and32M-0l-14SBR.) 

General Analyses 

Eighteen groundwater samples were analyzed for general inorganic and organic analyses, including 
alkalinity, nitrate/nitrite, nitrite, nitrate by calculation, sulfate, sulfide, total phosphorus, ammonia, 
COD and TOC. Refer to Table 1 for methods of analysis. In addition, the laboratory analyzed one 
field duplicate (32M-0l-DUP, a duplicate of sample 32M-0l-18XBR), and one equipment blank 
sample (32-43A-EQB, dated 6/16/05). 

Laboratory Preparation Blank and Equipment Blank Results: All target analytes were undetected at 
levels above the laboratory's reporting limit for the preparation blank samples. The equipment blank 
sample had a phosphorous concentration above the reporting limit. Phosphorous was reported at 
0.055 mg/L, which exceeded the reporting limits of 0.010 mg/L. All of the samples had 
phosphorous results less than five times the concentration found in the equipment blanks sample. 
Therefore the phosphorous results for every sample was qualified as tentatively not detected at the 
reported concentration (UJ) due to the contamination found in the equipment blank sample. 

Results for all other general analyses parameters were reported without qualification based on the 
blank sample results. 

Field Duplicate Sample Results: The results of the general analyses for sample 32M-0l-18XBR, and 
its duplicate, showed less than 20% RPD for all detected analytes, except ammonia. The sample and 
sample duplicate results for these ammonia were close to the reporting limit (within 5 times the RL), 
which could account for the higher RPD. The data was reported without qualification. 

Laboratory Duplicate Sample Results: Sample 43M-01-20XOB was analyzed in duplicate for 
phosphorous and TOC. The phosphorous results of 0.043 mg/L and 0.026 mg/L had an RPD of 49 
(limit 20%) The TOC results of 1.0 U mg/Land 1.9 mg/L had an RPD of 200. Laboratory duplicate 
sample of 32M-01-17XBR were run for alkalinity, ammonia, nitrate/nitrite, nitrite, phosphorous, 
sulfate, COD, TOC and nitrate (as N) by calculation. All RPDs were acceptable except for the TOC 
where the sample result of 1.6 mg/L was above the reporting limit and the sample duplicate result 
was less than the reporting limit, 1.0 U. The RPD cannot be calculated when one result is a detect 
and one is a non-detect. Since the sample result is within five times the concentration of the 
reporting limit, the duplicate data was acceptable. 

Sample 32M-01-16XBR was run in duplicate for sulfide. The RPD was zero since sulfide was 
undetected in both the sample and the duplicate. . 
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Laboratory Control Sample (LCS)Results: All LCS recoveries were within the laboratory's QC 
limits for accuracy and precision. 

Matrix Spike (MS) and Laboratory Duplicate Results: A matrix spike sample was run for 43M-01-
20XOB for phosphorous and TOC. The phosphorous recovery of 95% was acceptable. The TOC 
recover was 68%, outside of the 'control limit of 75-125%. The reporting limit for TOC in sample 
43M-01-20XOB was estimated (UJ) due to the low matrix spike recovery. Note: A matrix spike 
was not requested for sample 43M-01-20XOB. 

A matrix spike sample was also run for 32M-01-J 7XBR for alkalinity, ammonia, nitrate/nitrite, 
nitrite, phosphorous, sulfate, COD and TOC. The recovery for sulfate was high (177%) The sulfate 
data was not qualified because the spike added was not high enough (10.0) relative to the native 
concentration in the sample (55.2). The COD recovery was low (59%) limit (75-125%). The TOC 
recovery was low (34%). The COD and TOC results for sample 32M-0l-17XBR were qualified as 
potentially biased low (J-) due to the low recovery of the matrix spike from that sample. 

An MS was run for sulfide in sample 32M-0l-16XBR. The recovery was acceptable. 

Conclusion 

Laboratory reports were reviewed for adherence to acceptable laboratory practices. Based on the 
data evaluation elements reviewed (including holding times, blank sample results, surrogate 
recoveries, duplicate samples and MS/MSD recoveries), all data may be reported without 
qualification, except as summarized below. 

Volatile Organic Compound (VOC) Analysis 

• As a result of equipment blank contamination, results for 1,2-dichlorobenzene in samples 
32M-0l-14XBR, 32M-0l-15XBR, 32M-0J-16XBR, and 32M-0l-17XBR are qualified as 
tentatively not detected (UJ) at the reported concentration. 

• Due to low matrix spike recovery, hexachlorobutadiene, bromobenzene, 2-chlorotoluene 
and 4-chlorotoluene reporting limits were qualified as estimated (UJ) in sample I 7XBR. 

• All 2-chloroethyl-vinyl ether results were rejected (R) due to the inability to recover the 
compound from the MS and MSD samples. 

Target Analyte List (TAL) Metals Analysis 

• Laboratory spike sample: Sample 32M-0l-14XBR was spiked - the% recoveries were 
acceptable for lead and manganese. The arsenic percent recovery was slightly high; 
outside QC limits 127% (limits 80-120%). Therefore the arsenic result for that sample was 
qualified as (J+), possibly biased high as a result of the high spike recovery. 
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• Phosphorous results for all samples was qualified as tentatively not detected at the reported 
concentration (UJ) due to the contamination found in the equipment blank sample. 

• The reporting limit for TOC in sample 43M-0l-20XOB was estimated (UJ) due to the low 
matrix spike recovery. 

• COD and TOC results for sample 32M-0l-l 7XBR were qualified as potentially biased low 
(J-) due to the low recovery of the matrix spike from that sample. 
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Sample Preparation and Analysis Methods, Containers, Holding Times, and Preservatives 

Parameter Preparation Analysis Sample Preservative Holding 
Method1 Method1 Container2 Time 

(VTS)' 

voes 5030B EPA SW846 3 X 40 mL vials HCl to pH less 14 days 
Method with Teflon septa than 2 
8260B screw caps4 (No Headspace) 

4°c ± 2°c 
VPH MADEP MADEP 3 X 40 mL vials HCl to pH less 14 days 

with Teflon septa than 2 
screw caps4 (No Headspace) 

4°c ± 2°c 
Dissolved EPA Method EPA Method 3 X 40 mL vials 4°c ± 2°c 14 days 
Gas 3810 3810 RSK- with Teflon septa 

RSK-175 175 screw caps4 

EPH MADEP MADEP I -Liter amber HCl to pH less 14 days 
' . than 2 glass bottle with 

Teflon-lined 4°c ± 2°c 
screw cap 

PCB 3510 EPASW846 I -Liter amber 4°C± 2°C 7 days 
8082 glass bottle with 

Teflon-lined 
screw cap 

Metals 5 3010A EPA SW846 I-Liter HDPE HNO3 to pH less 180 days 
Method than 2 
6010B 

Alkalinity NA EPA Method 500-mLHDPE 4°C ± 2°c 14 days 
3 I 0.1 

Nitrate NA EPA Method 500-mLHDPE 4°C ± 2°c 48 hours 
Nitrite 353.2 
Sulfate NA EPA Method 500-mLHDPE 4°c ± 2°c 48 hours 

375.4 
Sulfide NA EPA Method 500-mLHDPE 4°c ± 2°c 7 days 

376.1 Add zinc 
acetate/NaOH 

Total NA EPA Method 250-mLHDPE H2SO4 to pH less 28 days 
Phosphate 365.2 than 2, 4 ± 2°C 
Ammonia NA EPA Method 250-mLHDPE H2SO4 to pH less 28 days 

350.2 than 2, 4 ± 2°C 
COD NA EPA Method 250-mLHDPE H2SO4 to pH less 28 days 

410.1 than 2, 4 ± 2°C 
TOC NA EPA SW846 250-mL H2SO4 to pH less 28 days 

Method 9060 Amber glass than 2, 4 ± 2°C 
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1. "Methods for Chemical Analysis of Water and Wastes", Cincinnati, OH, March 1979, EPA 
600-4-79-020. 
"Test Methods for Evaluating Solid Waste, Physical and Chemical Methods", U.S. EPA 
SW-846, 3rd Edition. 
"Characterizing Risks Posed by Petroleum Contaminated Sites: Implementation of the 
MADEP VPH/EPH Approach", MADEP, Boston, MA, October 31, 2002. 

2. Additional sample containers/volume is required for matrix quality control samples. 
3. VTS - Verified Time when the sample was collected. 
4. Three vials will be shipped to the laboratory; one will be measured for pH in the field to 

verify that the sample has been preserved correctly (i.e. pH less than 2). 
5. Select metals include Total and Dissolved Arsenic, Lead and Manganese. 

NA= Not Applicable 
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Nine groundwater samples were collected from the AOC 32/43A site, Devens, MA on October 3, 4 
and 5, 2005. The samples were analyzed at ESS Laboratory, Cranston, Rhode Island for volatile 
organic compounds (VOCs), volatile petroleum hydrocarbons (VPH), extractable petroleum 
hydrocarbons (EPH), and total arsenic, lead and manganese. See Table 2 for analytical results. 

The results were evaluated for acceptability in accordance with the laboratory's defined acceptance 
limits, with standard EPA SW846 guidance, guidelines provided in Appendix I "Shell for 
Analytical Chemistry Requirements" in EM200-l-3, dated February 2001 and/or EM 200-1-10 
"Guidance for Evaluating Performance Based Chemical Data Packages". 

Sample Shipment and Receipt 

All sample coolers were packed with sufficient quantities of ice in the field. The laboratory 
received sample shipments on October 4, 6, and 7, 2005. All samples were appropriately preserved 
as stated in Table 1. 

Holding Times 

Samples were extracted and analyzed m accordance with the methods and holding time 
requirements cited in Table I. 

Volatile Organic Compound (VOC) Analysis 

Nine groundwater samples were analyzed for VOCs using SW846 Method 8260B. In addition, the 
laboratory analyzed, one field duplicate (32M-01-DUP, a duplicate of sample 32M-01-18XBR), 
three trip blanks (dated 10/3/05, 10/4/05 and 10/5/05), and one equipment blank sample (32-43A­
EQB, dated 10/4/05). 

Laboratory Method Blank. Trip Blank and Equipment Blank Results: Target analytes were 
undetected at levels above the practical quantitation limit (PQL) for method blank. The equipment 
blank sample and one trip blank had detections of chloroform and methylene chloride above the 
PQL. There were no detections of either compound in the samples; therefore no data qualification 
was made due to the contamination. 

Field Duplicate Sample Results: The results of the VOCs for sample 32M-01-18XBR, and its 
duplicate sample, showed less than 20% relative percent difference (RPD) for all detected 
compounds. 
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Surrogate Results: All VOC sample surrogate recoveries were within the laboratory's stated quality 
control (QC) limits. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Results: One set of MS/MSD samples was 
analyzed for this project. All recoveries were within the acceptance range and precision between 
MS and MSD was acceptable. The laboratory spiked sample 32M-0l-13XBR in addition to the 
sample designated for matrix spike. 1,2,3-trichlorobenzene was under recovered from this spike, 
consequently, the result for this compound in sample 32M-0l-13XBR is qualified (UJ), tentatively 
not detected at the reporting limit value. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD): VOC results are 
acceptable. 

Volatile Petroleum Hydrocarbon (VPH) Analysis 

Nine groundwater samples were analyzed for VPH using the MADEP. In addition, the laboratory 
analyzed, one field duplicate (32M-0l-DUP, a duplicate of sample 32M-0l-18XBR), three trip 
blanks (dated I 0/3/05, I 0/4/05 and 10/5/05), and one equipment blank sample (32-43A-EQB, dated 
10/4/05). 

Laboratory Method Blank, Trip Blank and Equipment Blank Results: Target analytes were 
undetected at levels above the PQL for method blank and trip blank samples. 

Field Duplicate Sample Results: The RPD between positive VPH results for sample 32M-0l-
18XBR and its duplicate were within 20%. The duplicate sample results were acceptable. 

Surrogate Results: All VPH sample aliphatic and aromatic surrogate recoveries were within the 
laboratory's stated acceptance limits. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Results: One set of MS/MSD samples was 
analyzed for this project. All MS/MSD recoveries and RPD value·s were within the laboratory's 
QC limits. 

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD): All LCS and 
LCSD recoveries were within QC limits. 

Extractable Petroleum Hydrocarbon (EPH) Analysis 

Nine groundwater samples were analyzed for EPH using the MADEP method. In addition, the 
laboratory analyzed one field duplicate (32M-0 1-DUP, a duplicate of sample 32M-0l-l 8XBR), and 
one equipment blank sample (32-43A-EQB, dated I 0/4/05). 

Laboratory Method Blank and Equipment Blank Results: Naphthalene was detected in the method 
blank associated with samples SHL-15, 32M-92-0IX, 32M-0l-18XBR, AND 32M-0l-18XBR­
DUP. As a result, naphthalene results in these samples are qualified (UJ). No other polycyclic 
aromatic hydrocarbons (P AH) target analytes or hydrocarbon ranges were detected at levels above 
the laboratory's reporting limit for the method blank and the equipment blank samples. 
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Field Duplicate Sample Results: The results of the EPH analysis for sample 32M-0!-18XBR and 
its duplicate sample showed greater than 25 % RPD for C9-C18 aliphatic hydrocarbon range. As a 
result, both results are qualified as (J) estimated. 

No other hydrocarbon range or PAH analyte was detected. The field duplicate sample, except for 
C9-C18 aliphatic hydrocarbon range, therefore, showed acceptable comparative results. 

Surrogate Results: All EPH surrogate spike recoveries were within the laboratory's QC acceptance 
limits 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Results: One set of MS/MSD samples was 
analyzed for this project. All MS/MSD recoveries and RPO values were within the laboratory's 
acceptance limits for EPH analysis. 

Target Analvte List (TAL) Metals Analvsis 

Nine groundwater samples were analyzed for total TAL metals using SW846 method 6010B. In 
addition, the laboratory analyzed one field duplicate (32M-0l-DUP, a duplicate of sample 32M-0l-
18XBR), one laboratory duplicate (32M-0l-17X Duplicate), and one equipment blank sample (32-
43A-EQB, dated I 0/4/05). 

Laboratory Preparation Blank and Equipment Blank Results: Target analytes were undetected at 
levels above the Contract Required Detection Limit (CRDL) for preparation blank samples and the 
equipment blank sample. All results were acceptable. 

Field Duplicate Sample Results: The metal results for sample 32M-0l-18XBR and its duplicate 
showed less than 20 % RPO for all metals detected above the CRDL. The field duplicate results 
were acceptable. 

Laboratory spike sample: Sample 32M-0l-13XBR was spiked-the% recoveries were acceptable 
for arsenic and lead. The manganese percent recovery was low; outside QC limits 44% (limits 75-
125%). Therefore, the manganese result for that sample was qualified as ( J-), possibly biased low 
as a result of the low spike recovery. 

Matrix Spike (MS) and Laboratory Duplicate Results: A matrix spike sample and a duplicate 
sample were analyzed for total and dissolved metals. All MS recoveries were within QC limits. 
The RPO values were also acceptable. 

Conclusion 

Laboratory reports were reviewed for adherence to acceptable laboratory practices. Based on the 
data evaluation elements reviewed (including holding times, blank sample results, surrogate 
recoveries, duplicate samples and MS/MSD recoveries), all data may be reported without 
qualification, except as summarized below. 
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• The laboratory spiked sample 32M-0l-13XBR in addition to the sample designated for 
matrix spike. 1,2,3-trichlorobenzene was under recovered from this spike, consequently, 
the result for this compound in sample 32M-0l-13XBR is qualified (UJ), tentatively not 
detected at the reporting limit value. 

Extractable Petroleum Hydrocarbons (EPH) Analyses 

• Naphthalene was detected in the method blank associated with samples SHL-15, 32M-92-
01X, 32M-0l-18XBR, AND 32M-0l-18XBR-DUP. As a result, naphthalene results in 
these samples are qualified (UJ). 

• The results of the EPH analysis for sample 32M-0l-18XBR and its duplicate sample 
showed greater than 25 % RPD for C9-C18 aliphatic hydrocarbon range. As a result, both 
results are qualified as (J) estimated. 

Target Analyte List (TAL) Metals Analysis 

• Laboratory spike sample: Sample 32M-0!-13XBR was spiked - the % recoveries were 
acceptable for arsenic and lead. The manganese. percent recovery was low; outside QC limits 
44% (limits 75-125%). Therefore, the manganese result for that sample was qualified as (J-), 
possibly biased low as a result of the low spike recovery. 
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TABLE 1 
Sample Preparation and Analysis Methods, Containers, Holding Times, and Preservatives 

Parameter Preparation Analysis Sample Container2 Preservative Holding 
Method1 Metltod 1 Time 

(VTS)3 

voes 5030B EPA 3 X 40-mL vials HCl to pH less 14 days 
SW846 with Teflon septa than 2 
Method screw caps4 (No Headspace) 
8260B 4°c +!- 2°c 

VPH MADEP MADEP 3 X 40-mL vials HCl to pH less 14 days 
with Teflon septa than 2 
screw caps4 (No Headspace) 

4°C +/-2°C 
EPH MADEP MADEP I-Liter amber glass HCl to pH less 14 days 

bottle with Teflon- than 2 
lined screw cao 4°c +!- 2°c 

Metals 5 3010A EPA I-Liter HDPE HNO3 to pH 180 days 
SW846 less 
Method than 2 
6010B 

Alkalinity NA EPA 500-mLHDPE 4°C +/-2°C 14 days 

1. 

2. 
3. 
4. 

5. 

Method 
310.1 

"Methods for Chemical Analysis of Water and Wastes", Cmcmnat1, OH, March 1979, EPA 
600-4-79-020. 
"Test Methods for Evaluating Solid Waste, Physical and Chemical Methods", U.S. EPA 
SW-846, 3rd Edition. 
"Characterizing Risks Posed by Petroleum Contaminated Sites: Implementation of the 
MADEP VPH/EPH Approach", MADEP, Boston, MA, October 31, 2002. 
Additional sample containers/volume is required for matrix quality control samples. 
VTS - Verified Time when the Sample was collected. 
Three vials will be shipped to the laboratory; one will be measured for pH in the field to 
verify that the sample has been preserved correctly (i.e. pH less than 2). 
Select metals include Total and Dissolved Arsenic, Lead and Manganese. 
NA= Not Applicable 
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CHEMICAL QUALITY ASSURANCE REPORT 

LONG TERM GROUNDWATER MONITORING AT 
AOC's 32/43A (DRMO/POL Yard) 

DEVENS, MASSACHUSETTS 
JUNE 2005 SAMPLING ROUND 

One groundwater QA sample from Devens areas 32/43A Long Term Monitoring, 
Devens, Massachusetts project was analyzed by the QA laboratory, resulting in a total of I 19 
target determinations. In 3 7 of these determinations analytes were detected by one or both 
laboratories. Results from the analysis of QA samples were compared with results from analysis 
of the corresponding primary samples. 

All primary lab analyses were performed by Severn Trent Laboratories, Inc., Colchester, 
Vermont. Analyses performed were volatile organics, MADEP-VPH, PCBs; metals, arsenic, 
lead, manganese, TOC, ammonia, nitrate/nitrite, nitrite, sulfate, sulfide, alkalinity, total 
phosphorus, nitrate by calculation, and chemical oxygen demand (COD). QA laboratory 
analyses were performed by AMRO Environmental Laboratories, Me1Timack, New Hampshire. 

Comparability and agreement were evaluated and expressed in terms ofrelative percent 
difference (RPD). For all analyses, RPD values greater than or equal to 75% RPD constituted a 
data discrepancy. 

The primary and QA samples agreed overall in 111 (93%) of the comparisons. Primary 
and QA samples agreed quantitatively in 29 out of37 (78%) of the comparisons. Refer to Table 
I for a QA split sample data comparison summary. Quantitative agreement represents only those 
determinations where an analyte was detected by at least one laboratory. 

Primary laboratory QC was evaluated and reported in the data evaluation report. See that 
report for findings. QA laboratory data was evaluated for custody, holding times, and laboratory 
QC compliance and found to be within criteria except as noted: the Laboratory Control Sample 
(LCS) recovery for dichlorodifluoromethane, chloromethane, bromomethane, and 
trichlorofluoromethane were outside acceptance limits. Since these are primarily marginal 
outliers, the data remains unaffected. A matrix spike of the sample exhibited a high out ofrange 
recovery for 1,2-dichlorobenzene. The positive result for this compound has be qualified as (J+) 
for possible high bias. The EPH surrogate 1-chlorooctadecane was recovered below the control 
limits. All other surrogates were within acceptance limits, therefore the data is unaffected. None 
of the above noted QC issues significantly impact the usability of the QA data. All QA data is 
acceptable for its intended use except for results C5-C8 aliphatics and C9-Cl2 aliphatics. Due to 
dilution, the resulting elevated reporting limits for these two ranges are not usable to compare to 
MCP groundwater standards. Data comparison between laboratories exhibits mostly good 
agreement, except for metals, total dissolved gases, and VPH. 



Quality Assurance Split Sample 
Data Comparison Summary 
June 2005 Sampling Round 

Project: Devens Areas 32/43A (DRMO/POL Yard, Devens, Massachusetts 

Test Parameter Number Percent Number Percent 
voes 64/66 97 19/21 90 

VPH (targets) 517 71 0/2 0 
VPH ( carbon ranges) 2/3 67 0/1 0 

EPH (targets) 17/17 100 NIA NIA 
EPH ( carbon ranges) 3/3 100 Ill 100 

Total Dissolved 2/3 67 0/1 0 
PCBs 717 100 NIA NIA 

Trace Metals 1/3 33 1/3 33 
TOC III 100 1/1 100 

Ammonia III 100 III 100 
Nitrate/nitrite III 100 Ill 100 

Sulfate Ill 100 III 100 
Alkalinity III 100 Ill 100 

Nitrite III 100 Ill 100 
Total phosphorus Ill 100 NIA NIA 

COD III 100 Ill 100 
Nitrate (by calc.) 1/1 100 1/1 JOO 

Sulfide 1/1 100 NIA NIA 
Total 111/119 93 29/37 78 

NOTES: 

(I) Represents the number and percentage agreement of all determinations including analytes not detected by either 
laboratory. 

(2) Represents the number and percentage agreement of only those determinations where an analyte was detected 
by at least one laboratory. 
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Table 1 
Groundwater Analytical Results. June 13-16, 2005 Sampllng Event 

Devens Areas 32143A (DRMOIPOL Yard) 
(SHEET1 of2) 

WellNo, 

PARAMETER !METHOD) MCP Site.Specific 
GW-1 Cleanu" Goal 

voe 8260' ... ~ ... ~ 
Vo!atlle Omanlc Corii"nounds 
vm I chlorlde 'chloroe!hene' 2 2 
1rans-1.2-Dlchloroelhene 100 55 
cis-1 2-Dlchloroethene 70 55 
1,11-Trlchloroelhane 200 5 
Trichloroelhene 5 5 
1,3-Dlch!orobenzene 40 600 
1,4-Dlchlornbenzem1,· " 5 75 
1 2-Dlchlornbenzene 600 600 
Dlehlorodlnuoromelhane =reon 12 
Chloromethane 
Bromomethane 10 
Chloroethane 
Trlchloronuoromethane Freon 11 
Acrolein 
FreonTF 
1.1-Dichloroethene 7 
Acetone 3,000 
Meth--I lodlde 
Carbon dlsulllde 
AIMchlorlde 
Melh"lene chloride 5 
Flonitrlle 
1,2•D/chloroethene tote~ 
Meth"l-t•bUl"l ether 70 
1.1-0lchloroethene 70 
viij'.'.1 acetate 
Chloronrene 
2-Butanone 350 
Pro ionitrlfa 
Me!hac~·tonitrlle 
Bromochloromethene 
Tetreh'"'rofuran 
Chloroform 5 
Carbon tetrochlorlde 5 
lsobutvl alcoho! butane~ 
Benzene 5 
1.2-Dk:hloroethane 5 
1.2-Dlchloronronana 5 
Meth J Methacn•late 
Dlbromome!hane 
1.4-Dloxane 
Bromodlchloromethane 3 
2·Chloroetir-'Vlir-'E!her 
cls-1.3--Dlchlorij;;ronene 0.5 • 

-

4-meth''I•2•~entanone 
1,000 

ronene 0.5 • 

1 5 
Tetrachtoroethene 5 
2-Hexanone 
Dlbromochloromethane 2 
Chlorobenzene 100 
1.1.1.2-Tetraehloroethane 5 
E~lbenzene 700 
m•X"lene & "-X•"ene 10000 • 
X lene tota" 10000· 
o-Jflene 10000" 
§t=°ene 100 
Bromoform ' ls~ro= lbenzene 
cls-1,4-Dich!oro-2•btrtene 
1.1,2.2-Tetrechloroethane 2 
1,2 3--Trichloro=iirane 
trans• 1.4-Dlchloro-2-butene 
11)~~~:°mo-3--ehloropropane 

1.2.4-Trichlorobenzene 70 
Hexachlorobutadlene 1 
N"irhthalene 140 
2.2-Dlchloro~ ronane 
1,1•Dlchlor'iriirene 
1,3--Dlchlor'o=ron'ane 
Bromobenzene 
n-Pf6~;,benzene 
2-Chlorotoluene 
4-Chtorotoluene 
1,3,5-Trime!IY"lbenzene 
tert-Biit"benzene 
1.2 4-Trime!h"lbenzene 
sec-S benzene 
'-1sO"r0 oluene 
n-But !benzene 
1,2,3--Trichlorobenzene 

Bcld numbers indicateexeecdance of MCP GN,1 standard 

Ncmibers In shaded areas indicate rucceedance cf sijo-specific cleanup goals 
NR = Compound not report&d by the QA laboratOIY 
• RG11Ulat0ry ,ru,r)dard f>l f(){ 101111 1,3-<liehl010picpene nnd tctal ,:yt~nM 

U = Compound not deteetod at a =ntralion abD'le the reporting hmit. 

, .. -
Umll 32M.01-18XBR 0A ... ~ µ µ,~ 

1.0 1600 2.00 
1.0 1600 2.00 
1.0 1600 11 
1.0 160U 2.0U 
1.0 160U 2.0J 
1.0 590 580 
1.0 r:7 ,370 400 
1.0 ,4500 5300J+ 
1.0 160U 2.7 J 
1.0 160 U 5,0 UJ 
1.0 160U 2.0U 
1.0 1600 5.0U 
1.0 1600 2.0U 
5.0 ,oou NR 
1.0 160U 2.00 
1.0 160U 1.00 
5.0 800 U 10U 
1.0 160 U NR 
1.0 160U 2.0 U 
1.0 160 U NR 
1.0 160U 5.0 U 
1.0 160 U NR 
1.0 160U NR 
1.0 160U 2.0U 
1.0 160 U 2.0U 
1.0 160U NR 
1.0 160 U NR 
5.0 800 U 10U 
4.0 640U NR 
1.0 160U NR 
1.0 1600 2.00 
14 2200U 10U 
1.0 16DU 2.00 
1.0 160U 2.0U 
50 aooo u 2.0U 
1.0 160U 0.86J 
1.0 160U 2.0U 
1.0 160U 2.0U 
1.0 160 U NR 
1.0 160U 2.0 U 
50 8000 U 50U 
1.0 ,sou 2.0 U 
1.0 160UR NR 
1.0 160U 1,0U 
5.0 800 U 10U 
1.0 160 U 2.0U 
1.0 160 U ,.ou 
1.0 160U NR 
1.0 160 U 2.0U 
1.0 160 U 0.53J 
5.0 800 U 10U 
1.0 1600 2.0U 
1.0 410 400 
1.0 160U 2.0U 
1.0 160U 1.1 J 
1.0 160U 1.2J 
1.0 160U NR 
1.0 160 U 0.76J 
1.0 160 U 2.0 U 
1.0 160 U 2.0U 
1.0 160 U 3.0 
1.0 1600 NR 
1.0 160U 2.00 
1.0 160U 2.0U 
1.0 160U NR 

1.0 160 U 5.0U 
1.0 49J ,.1 
1.0 '7J 2.0U 
1.0 79J 2.6J 
1.0 160U 2.0U 
1.0 160 U 2.0U 
1.0 160U 2.0U 
1.0 160U 1,5J 
1.0 160U 1.9J 
1.0 160U 2.00 
1.0 160U 2.00 
1.0 160U 0.51 J 
1.0 160 U 2.0U 
1.0 160 U 1.9J 
1.0 160 U 1.2J 
1.0 160U 2.0 U 
1.0 160 U 2.0U 
1.0 65J 2.0U 

W "Compound ton1a~•ely no! do1m::ted at reported ecne,mlnllion due to blank contamlnati(){l or reporting limit is 'eSbmated 
J = Es~mated •nlue I= then the reportng Hmit or an n&tmatftd value rasultmo from data evaluallon 
J+ = Value may be brnsed high ba$ed (){l <!ala evaloo:ion of laW&ltHy resuna, 
R " RM<il.,.,.,.,. re)"cled t>esed on inabilrly to reca,er compound (0% ,ew,ery) from the matJix sPke and matrix spke duplicate, 
NC = Nol caleulalftd 

ru>O 

NC 
NC 
NC 
NC 
NC 
NC 

' 16 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
2 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

169 
NC 
167 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 



Table 1 
Groundwater Analytical Results - June 13-16, 2005 Sampllng Event 

Devens Areas 32143A (DRMO/POL Yard) 
(SHEET 2 of 2) 

r<eporung I¥•"•~ ,•,w._~,.• 

Welt No. Limit 3ZM-01-18X8R 

PARAMETERS MCP Site-Specific 

GW-1 Cleanup Goals 

µg/L µg/L 
VOLATILES PETROLEUM 
HYDROCARBONS (MA OEP) 
Ranges 

CS-CB AU hatic H11drocarbons 400 400 
C9-C12 Ali halic H11drocarbons 4000 4,000 
C9·C10 Aromatic Hydrocarbons 200 200 

VPH (MA DEP) Target VPH 
Analytes 

Me\hVI tert-but..l ether 70 
Benzene 5 5 
Toluene 1000 
Ellwlbenzene 700 500 
m,c--Xvlene • 10000 
c--Xvlene • 10000 
Naohthalene 140 

Extractable Petroleum 
Hydrocarbon Ranges 

C9 - C18 Allphatlc Hydrocarbon 4000 4,000 
C19. C36 Alinhalic H11drocarbons 5000 5,000 
C11·C22 Aromatic H11drocarbons 200 200 

Target PAH Analytos 
Nanh\halene 140 -
2-Me\h11lnanhthalene 10 -
Acenanhth11lene 300 -
Acenanhthene 20 
Fluorene 300 
Phenanthrene 300 
Anthracene 2000 
Fluoranthene go 
P11rene 80 
Benzo a anthracene 1 
Chrvsime 2 
Benzo b\fiuoranthene 1 
Benzo klfiuoranthene 1 
Benzo a roao 0.2 
!ndeno 1 ,2,3-cd "' 0.5 
Dibenzola,hlanthracene 0.5 
Benzo/o,h,l\oef'l lene 300 

TOTAL DISSOLVED GASES 
(method RSK175) 

Methane 1000 
Ethane 1000 
Ethene 100 

PCBs bv EPA8082 
Aroclor 1016 0.5 0.5 
Aroclor 1221 0.5 0.5 
Arocior 1232 0.5 0.5 
Aroclor 1242 0.5 0.5 
Aroclor 1248 0.5 0.5 
Arocior 1254 0.5 0.5 
Aroclor 1260 0.5 0.5 

ICP METALS 3010/60108 (Total 
metals) 

Arsenic 10 50 
Lead 15 15 
Manganese 3,500 

UNIT CHANGE 
TOC by SW846:9060 

Tota! Oroanic Carbon 
AMMONIA (350.1) 

Ammonia as N 
ALKALINITY, TOTAL 

as CaC03 
ANIONS (300) 

Nitrate/nitrite las NI b11 353.2 
Nitrite las NI bv 354.1 
Phosohonis fas Pl b11 365.2 
Sulfate bv 375.4 
Sulfide bv 376.2 
Nitrate (as NI bv c.alc 

COD (410,4) 
ChemicalO en Demand 

Bcld numbero lndicate exeeedance c,f MCP GW,1 slllridard 
Numbem in shaded areas Indicate exeeedanee cfs~e•!lpeclfic cleanu~gcals 
U = Compound net detected at a coneentrat,on above lhe reporting limlt 

µg/L µg/L 

3.00 4.6 
2.00 470 
1.0 260 

1.0 1.0U 
1.0 1.0U 
1.0 1.0U 
1.0 40 
2.0 2.0 U 
1.0 1.0 U 
1.0 1.0U 

60 1400 
80 42 U 

170 180 U 

10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10 U 
10 10U 
10 \OU 
10 10 U 
10 10U 

2.0 32 
4.0 4.0 U 
3.0 3.0 U 

0,50 0.52 U 
0.50 0.52 U 
0,50 0.52 U 
0.50 0.52 U 
0.50 0.52 U 
0,50 0,52 U 
0.50 0.52 U 

4.5 24.4 
2.7 6.6 
0.7 16,700 

mg/L mg/I. 

1.0 4.6 

0.024 0.D38 

1.0 199 

0.010 2.9 
0.0050 0.D36 
0.010 0.089 UJ 

5.0 25.1 
0.020 0.020U 
0.010 2.B 

20.0 34.9 

UJ = Compound tentatively not delecllW at reported concentration due to blank contaminahon er detecilcn I,mit eutimated 
due to row~plke 1ecovcrles 

J = Estimated value lcsG than \he rcport,ng llmt er an es~mated value resutti119 from data evnluaUcn 
J+ = Value may be biased high based en data evalua!icn of laboratory results 
NC= not calC1Jlated 

c, 
µg/L 

1000 U 
1000 U 
7,800. • 

\OU 
,0 u 
10 U 
10 U 
10 U 
10 U 
5.4 J 

1300 
100U 
100 U 

2.0 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
2.0U 
2.0 U 
2.0 U 
2.0U 
2.0U 
2.0U 
2.0U 
2.0U 
2.0 U 
2.0U 
2.0U 
2.0U 

103 
2U 
2U 

0.22 U 
0.22 U 
0.22 U 
0.22 U 
0.22 U 
0.22 U 
0.22 U 

54.7 
1.0J 

16,600 

mg/L 

5.5 

1.0U 

190 

2.2 
0.010U 
0.044 
27.0 
1.0U 
2.2 

25J 

ReD 

NC 
NC 
187 

NC 
NC 
NC 
NC 
NC 
NC 
NC 

7 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

105 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

77 ' 147 " 
1 ' mg/L 

NC 
18 
NC 
NC 
NC 
5 

NC 
27 
NC 
NC 
7 

NC 
24 
NC 
33 

' 
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,STL 
SEVERN TRENT lABORATORIES, INC. 

S1t Burlington 
208 South Park Drive, Suite 1 
Cole/Jester, VT 05446 Tel802 6551203 

Report to: Invoice to: 
Cornpany:_f;t$JiJ~'~Gc~------­

Address: t; Cff, ti, P.C-1 &II;\ 

Company:_IJ,_$,,,._,,/,..1('-"'1"'------­

Address: b t'U lJ I R. c- I bJI A fU) 

-+G tdr or,[) MA 
Contact: f Ar HY IA I l J. i;/1, 

Phone: -11..'t '11 ~ $ 7:'J I 
Fax: ___________ _ 

Conlract/, 

Quo\e: 

Contact /fA:n:i'( ooCC ;A/1,l<U t 

Phone: 'ht, ·,ti? 8 (, o 2-
Fax: ___________ _ 

- ' ' 

ANALYSIS 
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R1o!1rnJt1irh,1d tr;: \Signawr-.,J '
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Date Time R'ef:eived ~-: iS!R11ature F t,.!)r:,.)t A ,f._f, ,1 1. Dat" Time Remarks 

..eL ,tiJ JJ 1:/11.f"c.:. Jq4RJ /':'«.,~'?. 44-11 t;;.,u:, 1 
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Phone: q-,11, ··3 / 'l 81 q 1 

Fax: ___________ _ 

Contract/ 
Quote: 

Piel. f-ttl. Pr&j!:Ct Nariie 

• '"' !!!J\I s 
C 

Invoice to: , 

Company: _IJ.S;-,t\L.;;!:•,-------­
Address: G 'l6 ii 1B(rw1 fl R 9 

-fo►ilCt O O M A 
Contact:-r.~-n-1 '( Gu(( , ,JS !fl.! , 

Phone: 11~ 1 ULJ?:._(,._Q,...,,~--
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Sample-i"$ S1gnaturn 

4tt-/ ~ : 
No/Type of Conta\r.ets-1 

Matn1;' Oare Time 0 
'\ . - rr; 
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1 Lt m! 
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CHEMICAL QUALITY ASSURANCE REPORT 

LONG TERM GROUNDWATER MONITORING AT 
AOC's 32/43A (DRMO/POL Yard) 

DEVENS, MASSACHUSETTS 
OCTOBER 2005 SAMPLING ROUND 

One groundwater QA sample from Devens areas 32/43A Long Term Monitoring, Devens, 
Massachusetts project was analyzed by the QA laboratory, resulting in a total of 97 target 
determinations. In 16 of these determinations analytes were detected by one or both 
laboratories. Results from the analysis of QA samples were compared with results from 
analysis of the corresponding primary samples. 

All primary lab analyses were performed by ESS Laboratory, Cranston, Rhode Island. 
Analyses performed were volatile organics, MADEP-VPH, MADEP-EPH; metals, arsenic, 
lead, manganese, QA laboratory analyses were performed by AMRO Environmental 
Laboratories, Merrimack, New Hampshire. 

Comparability and agreement were evaluated and expressed in terms of relative percent 
difference (RPD). For all analyses, RPD values greater than or equal to 75% RPD 
constituted a data discrepancy. 

The primary and QA samples agreed overall in 92 (95%) of the comparisons. Primary and 
QA samples agreed quantitatively in 11 out of I 6 (69%) of the comparisons. Refer to 
Table I for a QA split sample data comparison summary. Quantitative agreement 
represents only those determinations where an analyte was detected by at least one 
laboratory. See Attachment A for Primary and QA laboratory data. 

• Primary laboratory QC was evaluated and reported in the data evaluation report. See that 
report for findings. QA laboratory data was evaluated for custody, holding times, and 
laboratory QC compliance and found to be within criteria except as noted: the Laboratory 
Control Sample (LCS) recovery for, dichlorodifluoromethane (low), chloroethane (low), 
naphthalene (high), acetone (low), 2-butanone (low), trichloroethene (high), 4-methyl-2-
pentanone (low), 2-hexanone (low), and 1,2-dibromo-3-chloropropane (marginally low) 
were outside acceptance limits. Analytes with low LCS recoveries are qualified (UJ). 
Dichlorodifuoromethane is qualifed (J-) for possible low bias. Since recovery of 2-
dibromo-3-chloropropane is a marginal outlier, the data remains unaffected. None of the 
above noted QC issues significantly impact the usability of the QA data. All QA data is 
acceptable for its intended use. Data comparison between laboratories exhibits mostly 
good agreement except for VPH targets, VPH carbon ranges, and EPH carbon ranges. 

Table 1 



Quality Assurance Split Sample 
Data Comparison Summary 

October 2005 Sampling Round 

Project: Devens Areas 32143A (DRMO/POL Yard, Devens, Massachusetts 

Test Parameter Number Percent Number Percent 
voes 62164 97 9111 82 

VPH (targets) 6/7 86 1/2 50 
VPH (carbon 213 67 Oil 0 
EPH (targets) 17117 100 NIA NIA 

EPH ( carbon ranges) 213 67 Oil 0 
Trace Metals 313 100 1/1 100 

Total 92197 95 1 Ill 6 69 

NOTES: 

(I) Represents the number and percentage agreement of all determinations including analytes not detected 
by either laboratory. 

(2) Represents the number and percentage agreement of only those determinations where an analyte was 
detected by at least one laboratory. 
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Table 1 
Groundwater Analytical Results - October 3-5, 2005 Sampling Event 

Devens Areas 32/43A (DRMO/POL Yard) 
(SHEET 1 of 2) 

Reporting 32M-01- 32M-01-
Well No. Limit 18XBR 18XBR QA 

PARAMETER (METHOD) MCP Site-Specific µg/L µg/L µg/L 
GW-1 Cleanup Goals 

voe (8260) µg/L µg/L 
Volatile Organic Compounds 
Vinvl chloride (chloroethene) 2 2 1.0 1.0 U 2.0 U 
trans-1,2-Dichloroethene 100 55 1.0 1.0 U 2.0 U 
cis-1,2-Dichloroethene 70 55 1.0 0.5 U 2.1 
1, 1, 1-Trichloroethane 200 5 1.0 1.0 U 2.0 U 
Trichloroethene 5 5 1.0 0.6 U 2.0 U 
1,3-Dichlorobenzene 40 600 1.0 209 190 
1,4~Dichlorobenzene ... ... 5 75 1.0 120 .. 100 
1,2-Dichlorobenzene - - , , . ·•··. 600 600 1.0 1450 1,500 
Dichlorodifluoromethane (Freon 12) - - 1.0 2.0 U 2.2 J-
Chloromethane - - 1.0 1.0 U 5.0 U 
Bromomethane 10 - 1.0 1.0 U 2.0 U 
Chloroethane - - 1.0 2.0 U 5.0 UJ 
Trichlorofluoromethane (Freon 11) - - 1.0 2.0 U 2.0 U 
1, 1-Dichloroethene 7 - 1.0 1.0 U 1.0 U 
Acetone 3,000 - 5.0 25.0 U 10 UJ 
Carbon disulfide - - 1.0 1.0 U 2.0 U 
Methvlene chloride 5 - 1.0 5.0 U 5.0 U 
Methvl-t-butvl ether 70 - 1.0 10 U 2.0 U 
1, 1-Dichloroethane 70 - 1.0 1.0 U 2.0 U 
Vinyl acetate - - 1.0 5.0 U NR 
2-Butanone 350 - 5.0 25.0 U 10 UJ 
Bromochlaromethane - - 1.0 1.0 U 2.0 U 
Tetrahvdrofuran - - 14 5.0 U 10 U 
Chloroform 5 - 1.0 1.0 U 2.0 U 
Carbon tetrachloride 5 - 1.0 1.0 U 2.0 U 
Benzene 5 - 1.0 1.0 U 1.0 U 
1,2-Dichloroethane 5 - 1.0 1.0 U 2.0 U 
1,2-Dichloroorooane 5 - · 1.0 1.0 U 2.0 U 
Dibromomethane - - 1.0 1.0 U 2.0 U 
Bromodichloromethane 3 - 1.0 1.0 U 2.0 U 
cis-1,3-Dichloropropene 0.5.,. - 1.0 0.5 U 1.0 U 
4-methv 1-2-pentanone 350 - 5.0 25.0 U 10 UJ 
Toluene 1,000 - 1.0 1.0 U 2.0 U 
trans-1,3-Dichloropropene 0.5 * - 1.0 0.5 U 1.0 U 
1, 1,2-Trichloroethane 5 - 1.0 1.0 U 2.0 U 
Tetrachloroethene 5 - 1.0 1.0 U 2.0 U 
2-Hexanone - - 5.0 10.0 U 10 UJ 
Dibromochloromethane 2 - 1.0 1.0 U 2.0 U 
Chlorobenzene 100 - 1.0 83.9 87 
1, 1, 1,2-Tetrachloroethane 5 - 1.0 1.0 U 2.0 U 
Ethvlbenzene 700 - 1.0 1.0 U 2.0 U 
m-Xvlene & p-Xvlene 10000 • - 1.0 2.0 U 2.0 U 
o-Xvlene 10000 • - 1.0 1.0 U 2.0 U 
Stvrene 100 - 1.0 1.0 U 2.0 U 
Bromoform 4 - 1.0 1.0U 2.0 U 
1, 1,2,2-Tetrachloroethane 2 - 1.0 0.5 U 2.0 U 
1,2,3-Trichloropropane - - 1.0 1.0 U 2.0 U 
1,2-Dibromo-3-chloroprooane (DBCP) - - 1.0 5.0 U 5.0 UJ 
1,2,4-Trichlorobenzene 70 - 1.0 1.2 1.1 J 
Hexachlorobutadiene 1 - 1.0 0.6 U 2.0 U 
Naphthalene 140 - 1.0 1.0 U 5.0 U 
2,2-Dichloropropane - - 1.0 2.0 U 2.0 U 

RPD 

NC 
NC 
NC 
NC 
NC 
10 
8 
16 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
2 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
9 

NC 
NC 
NC 



Table 1 
Groundwater Analytical Results - October 3-5, 2005 Sampling Event 

Devens Areas 32/43A (DRMO/POL Yard) 
(SHEET 1 of 2) 

Reporting 
Well No. Limit 

PARAMETER (METHOD) MCP Sit . µg/L 

GW-1 Cleanup Goals II 

1, 1-Dichloroorooene . - 1.0 
1,3-Dichloropropane - - 1.0 
Bromobenzene - - 1.0 
n-Proovlbenzene - - 1.0 
-Chlorotoluene - - 1.0 
-Chlorotoluene - 1.0 
,3,5-Trimethvlbenzene - - 1.0 

ert-Butvlbenzene - - 1.0 
,2,4-Trimethylbenzene - - 1.0 

sec-Butylbenzene - - 1.0 
-lsooronvltoluene - - 1.0 
-Butvlbenzene - - 1.0 
,2,3-Trichlorobenzene - - 1.0 

Bold numbers indicate exceedance of MCP GW-1 standard 
Numbers in shaded areas indicate exceedance of site-specific cleanup goals 
NR = Compound not reported by the QA laboratory 
* Regulatory standard is for total 1,3-dichloropropene and total xylenes 
U ;;; Compound not detected at a concentration above the reporting limit. 

32M-01- 32M-01-
18XBR 18XBR QA 

µg/L µg/L 

2.0 U 2.0 U 
1.0 U 2.0 U 
2.0 U 2.0 U 
0.8 J 2.0 U 
1.0 U 2.0 U 
1.0 U 2.0 U 
1.0 U 2.0 U 
1.0 U 2.0 U 
0.6 J 2.0 U 
0.5 J 2.0 U 
0.7 J 2.0 U 
1.0 U 2.0 U 
1.0 U 2.0 U 

RPD 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

UJ ;;;; Compound tentatively not detected at reported concentration due to blank contamination or reporting limit is estimated. 
J = Estimated value less than the reporting limit or an estimated value resulting from data evaluation 
J+ = Value may be biased high based on data evaluation of laboratory results. 
R = Result was rejected based on inability to recover compound (0% recovery) from the matrix spike and matrix spike duplicate. 
NC = Not calculated 



Table 1 
Groundwater Analytical Results - October 3-5, 2005 Sampling Even1 

Devens Areas 32/43A (DRMO/POL Yard) 
(SHEET 2 of 2) 

~ 32M-01-18XBR-
Well No. 

PARAMETERS MCP Site-Specific 
GW-1 Cleanup Goals 
µg/L µg/L 

IVOLA TILES PETROLEUM 
HYDROCARBONS (MA DEP) 
Ranges 

C5-C8 Aliohatic Hvdrocarbons 400 400 
C9-C12 Aliohatic Hvdrocarbons 4000 4,000 
C9-C10 Aromatic Hydrocarbons 200 200 

VPH (MA DEP) Target VPH 
Analytes 

Methvl tert-butvl ether 70 -
Benzene 5 5 
Toluene 1000 -
Ethvlbenzene 700 500 
m,o-Xslene • 10000 -
o-Xvlene" 10000 -
Nanhthalene 140 -

Extractable Petroleum 
Hydrocarbon Ranges 

C9 - C18 AH□hatic Hvdrocarbons 4000 4,000 
C19 - C36 Aliohatic Hvdrocarbons 5000 5,000 
C11-C22 Aromatic Hvdrocarbons 200 200 

Target PAH Analytes 
Naohthalene 140 -
2-Methvlnaohthalene 10 -
Acenaohthvlene 300 -
Acenanhthene 20 -
Fluorene • 300 -
Phenanthrene 300 -
Anthracene 2000 -
Fluoranthene 90 -
Pvrene 80 -
Benzo{a )anthracene 1 -
Chrvsene 2 -
Benzo b fluoranthene 1 -
Benzo k fluoranthene 1 -
Benzo a ·"'"rene 0,2 -
lndeno(1,2,3-cd'"'''rene 0.5 -
Dibenzo a,h\anthracene 0.5 -
Benzora,h,ltnervlene 300 -

ICP METALS 3010/60108 (Total 
metals) 

Arsenic 10 50 
Lead 15 15 
Manganese . '• . - 3,500 

Bold numbers indicate exceedance of MCP GW-1 standard 

Numbers in shaded areas indicate exceedance of site-specific cleanup goals 

U = Compound not detected at a concentration above the reporting limit. 

18XBR 

µg/L µg/L 

3.00 162 U 
2.00 686 
1.0 1,150 . 

1.0 1.5 U 
1.0 5.0 U 
1.0 5.0 U 
1.0 114 
2.0 10.0 U 
1.0 5.0 U 
1.0 5.0 U 

60 228 J 
80 200 U 

170 150 U 

10 0.6 UJ 
10 0.5 
10 0.2 U 
10 0.2 U 
10 0.2 
10 0.4 
10 0.2 U 
10 0.2 
10 0.2 U 
10 0.2 U 
10 0.2 U 
10 0.2 U 
10 0.2 U 
10 0.2 U 
10 0.2 U 
10 0.2 U 
10 0.2 U 

4.5 2.5 U 
2.7 2.5 U 
0.7 11,600 

UJ = Compound tentatively not detected at reported concentration due to blank contamination or detection limit estimated 
due to low spike recoveries 

J = Estimated value less than the reporting limit or an estimated value resulting from data evaluation 

J+ = Value may be biased high based on data evaluation of laboratory results. 

NC = not calculated 

QA 

µg/L 

100 U 
1000 U 
3,800 

1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.2 J 

920 
100 U 
100 U 

2.0 U 
2.0 U 
2,0 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
2,0 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 

5.0 U 
5.0 U 

12,000 

RPO 

NC 
NC 
107 

NC 
NC 
NC 
NC 
NC 
NC 
NC 

121 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 
3 
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Mann-Kendall Test on Selected Parameters from 32M-01-18XBR 

SUM: 
Total: 

SUM: 

-1 
-1 
-1 

-4 0 -2 -1 
S= -7 n= 5 

Conclusion: Significant decrease at 90% 

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

S= -2 n= 8 

Conclusion: Not significant at 90% 

-1 
-1 
-1 
1 
-1 
-1 
-1 

1 
1 
1 
-1 

2 

-1 
-1 
-1 

-3 

p= 0.< 0.1 (interpreted) 

1 -1 
-1 

0 -1 
p= 0.452 

SUM: -5 4 1 2 -3 0 -1 
S= -2 n= 8 

Conclusion: Not significant at 90% 

P:\Projects\DEVENS\AOC 32_ 43A\2005 Annual Rpt\App G\Mann-Kendall Analysis- Devens.xis 
7/21/2006 

p= 0.452 



Mann-Kendall Test on Selected Parameters from 32M-01-18XBR 

SUM: 

SUM: 

SUM: 

-1 
-1 
-1 
1 
-1 
-1 
-1 
-5 

S= 0 
4 3 

n= 8 

Conclusion: Not significant at 90% 

1 
1 
1 
1 

0 0 5 
S= 3 n= 6 

Conclusion: Not significant at 90% 

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

S= -10 n= 8 

Conclusion: Not significant at 90% 

2 

2 

1 
-1 
-1 

0 

-1 

-3 0 -1 
p= 0.548 

-3 -2 1 
p= 0.36 

-3 -2 1 
p= 0.138 

Prepared by: K. Winship, 07/06/06 
Checked by: S. Reed, 07 /10/06 

P:\Projects\DEVENS\AOC 32_ 43A\2005 Annual Rpt\App G\Mann-Kendall Analysis- Devens.xis 
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Monitoring Well Inspection and Maintenance Record 
Devens AOC 32/43A LTM 
October 3, 2005 

Well ID 

32M-01-04XBR 

32M-01-08XOB 

32M-01-13XBR 
32M-01-14XOB 
32M-01-14XBR 

32M-01-15XBR 

32M-01-16XBR 

32M-01-17XBR 
32M-01-18XBR 
32M-92-01X 

32-M-92-D3X 

322-01-0SXOB 

322-01-0SXBR 
322-01-07XOB 

322-D1-09XOB 

322-01-10XBR 

32Z-01-11XBR 

32Z-01-12XBR 

TOfal Depth 
(Feet below 
top of PVC) Problems Noted Recommendations Repairs made in January 2006 

Unable to locate well. Poss. covered by new pavement and Determine if well was properly 
? new electric gate or landscaping. abandoned. none. 

24.3 

23.3 
29.8 
46.22 

44.1 

30.93 

54.05 
23.88 
26.15 

35.55 

35.21 

28.7 
24.94 

33.2 

22.26 

17.11 

37.6 

No label; Old sample tubing dropped inside well 

No Lock; Abundant salt deposition inside road box 
No issues noted 
No issues noled 
Surface seal cracked & degraded. Abundant salt deposition 
within road box. 

Replace well ID; remove old 
tubing & discard. 
Replace lock, clean out salt 
deposits and make sure lid 
securely closed. 
None. 
None. 

Replace surface seal/road box 

none. 

Road box and surface seal replaced. Road box set slightly below grade. 
none. 
none. 

Surface seal heavily cracked and degraded; compression cap Replace road box/surface seal; 

Road box and surface seal replaced. Road box set slightly below grade. 
Road box and surface seal replaced. Well redeveloped using a whale­
pump to surge and pump. Initial purge water included sand sized material 
and off scale turbidity. Final turbidity 16 NTU's at 1.25 GPM. approx. 25 
gallon purged. 

shattered? Abundant black sedimenVdebris within annulus Redevelop well; Replace 
and well riser; some silt on bottom. compression cap. 

Some sign of siltation. 
No Lock 
slight siltation. No major issues noted. 

Missing well ID; Slightly silty on bottom 

No lock; No 10; No surface seal remaining. 

No label; Old sample tubing dropped inside well 
Faded ID. 

Minor snow plow damage, but seal and road-box intact; No 
lock or ID.I Snow plow sheared off 1/2 of lid and damaged 

Check amount of siltation and 
poss. need to redevelop. none. 
Add padlock. none. 
Check amount of siltation. none. 
Replace well ID; Check total 
depth to check amount of silt in 
screen. none. 
Replace road box and seal. Add 
lock & ID. Road box and suliace seal replaced. Road box set slightly below grade. 
Relabel; Remove old tubing & 
discard. none. 
Relabel. none. 

road-box frame. Interior annulus filled with road sand Replace missing lock & ID. Road box and surface seal replaced. Road box set slightly below grade. 

No lock; Surface seal heavily cracked & degraded. Heavy salt replace road box/ surface seal; 
deposition inside road box Replace lock. 

No Lock; No ID; Material in annulus to same height as well 
riser & running inside well; Surface seal cracked and loose 

Replace road box/surface seal; 
redevelop welt; replace lock & 
ID. 
Add well ID; use internal PVC 
cutter to cut flush end; adjust 
PVC elev. based on amount of 
PVC removed or resurvey 
elevation; remove old unused 

Road box and surface seal replaced. Road box set slightly below grade. 

Road box and surface seal replaced. Road box set slightly below grade. 

Missing well ID; No lock on compression cap; old sample 
tubing dropped inside well; compression cap does not seal 
well due to jagged top end. tubing none. 



Monitoring Well Inspection and Maintenance Record 
Devens AOC 32/43A L TM 
October 3, 2005 

Well ID 

322-99-02 

43M-01-16XOB 

43M-01-16XBR 

43M-01-17XBR 

43M-01-17XOB 

43M-01-2DXOB 

43M-01-20XBR 

Total Depth 
(Feet below 
top of PVC) 

31.15 

33.74 

56,92 

57.25 

32.98 

33.23 

77.6 

Problems Noted 

No cap on riser; slight siltation. 

Recommendations 
Replace riser cap; Check 
siltation amount. 

Replace road box and seal; 
Road box damaged; incorrectly labeled; No lock; surface seal redevelop well; replace lock & 
broken up; slight evidence of debris inside well riser. ID correctly. 

No Lock; slight siltation noted 

No lock; Surface seal broken up. 

No lock; Surface seal broken & degraded. 

Road-box & lid are broken and jammed shut. Unable to open 
to measure water level or assess well condition.Find -20XOB 

totally missing road box and top end of PVC riser. Road 
sand/salt and slush flowing down well from melting snow. 

There is a jagged vertical crack running down pvc. 

No lock or compression cap; Surface seal broken and road­
box damaged; some silt on bottom. 

Replace lock; Check amount of 
siltation and consider 
redevelopment. 
Replace surface seal and add 
padlock. 
Replace surface seal and add 
padlock.. 

Replace road box and assess 
well condition once open. 

Replace road box; Check total 
depth to check amount of 
siltation; replace missing 
compression cap and padlock. 
Replace lock, investigate who 

Found well unlocked (had been cut off?); found old tubing cul off old lock?; remove old 

Repairs made in January 2006 

none. 
Road box and surface seal replaced. Road box set slightly below grade. 
Well redeveloped using a whale-pump to surge and pump. Initial purge 
water opaque & off scale turbidity. Final turbidity= s·NTU's at 1.25 GPM, 
approx. 35 gallons purged. Final total well depth= 33.80 feet below top of 
PVC (0.3' sand and silt removed). 

none. 

Replaced damaged surface seal and reset road-box slightly below grade. 

Replaced damaged surface seal and reset road-box slightly below grade. 

Driller used internal PVC cutter to trim off top 0.33 feet of PVC and 
installed new compression cap. Replace surface seal and road box. Use 
whale pump to redevelop. Remove approx. 20 gallons of turbid water. 
Pumped dry numerous times and let recover. Final turbidity down to 11 
NTU's. Final tolal depth - 33.23 feet below top of PVC. 

Road box and surface seal replaced. Road box set slightly below grade. 

26.49 hanging inside well. tubing none. 
37.2 Old tubing hanging inside well. Remove old tubing & discard. none. 

-•ilaWJI-WL&MlML.........:::t~1fitl:!WIII 
Unable to locate well. Poss. covered by new pavement and or Determine if well was properly 

63809901 ? landscaping. abandoned. none. 
Unable to locate well. Poss. covered by new pavement and or Determine if well was properly 

63BO9902 ? landscaping. abandoned. none. 
Unable to locate well. Poss. covered by new pavement and or Determine if well was properly 

63BO9903 ? landscaping. abandoned. none. 
Unable to locate well. Poss. covered by new pavement and or Determine if well was properly 

63BO9904 ? landscaping. abandoned. none. 
Black text = generated from October 3, 2005 assessment. 
Red Text= Generated from December 2005/January 2006 assessment and repair activities. 
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WELL CONSTRUCTION LOG Pa;.: { d ll 
Btla 10: Ef:,IJi~~S DB.mo lnatalallon Dlleullios: 
WIii Number. 3'.;;l.t!i--9l.- 0 I l( .s ... • 

S'QID~S: a:! :C:b J:a•IClcu~ 
Jab Number. iz, !:fQ!:l:::!i 

(' 

'1i:lday'a Dalo: I o / ' :, / 9 ?-
Renwu: We fl ,. d: ,d: ds:,1~ °'~ Wtl ~ 1111•1-

1
, ,ii f'%l.. 

-2-.- 1 tri CJ. t~'.l I 
Choc:lt u approprlall, r8CCll'd doptha u bebw ground al.l1act (BC3S) 

!!!!!!!.= . 
Mlnlltacturor. fi.i E:ta .. u ~::,J "-II .l:J., p~I~ "' 
&c:1,-julo: ur. 

Type: ContinUOI.II Slot 
. • Pertoratod 

Louvre 
O!htr ~I izH: i.d ).:. Cl ... t ... ~•t 

Malllrlu: Slalnlt11 StHl 
PVC X 
Olhor 

l.tng,h: Ill 
1 

.. 

. Sctttntd ln11rval: 1.3,q. ~3.9 

.., 
. 'IS •• 

ii 
II. 1/) 

1,./ I I o• I ~fu,5' l-{ .£ I/ Diamtlor. (ID) (00) . . t(.O'!C 
V.; ., > 

Thlcknns: 

Slot: Slzt ~nc:hos): O· 0 It> 
I I .I, ,, 

Conr,gura\i,n: f:!2:t~ Mo:l: .. ~ !:i rl'f"•~ 
Open ,._ per Foot of Scr•on: 

2!!!!!ll 
S~ t:~blf £ Manufacturer: (l,ilEE: ~ .. p ~•J "lob 

Scllodula: '"'" 
,-

.. . Matoriai: Slainltu S\HI 
PVC ~ 
Other. 

)(: .... Ltng,h: 

Oiamtter. OD) 'i' (00) l-1,0S 

)-., " Thlc:knau: 

Jolnt(s): Dealgn fl s:r: I'(\ - 'F ~ E!Q ··n, ... "'"" 
Ccmpoollion 
Dtpth(sJ .· 

C.ntraliztr. Dtslgn -
Cornposllion 
~(•) 

Solvtnt. Glua&, Clean.rs: Manutaclurar -
U..(c) 

Protoaive Cui"ll: Material l.!:!ki ('_ 8 B flQ Cl .:r~~ I. 
mer Diameter /,JI 

uanb.a!r 
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BORING LOG GENERAL DATA 

Project:_"f+ t\, VC.."'--' ~~o Bomg;. •. -· ,r,,x P11ge: 1 of g 

1),1111,a~r: &-,;;. S<bc:. l:. -r:- ~ -
, J-.J\ _.I, t\'-· .I""\ 

Geologl&1,Logger& ~wj Q, .I-' s.ina1ure: AJ f-rf A 
DII• Bortng Stanec1: 10/n lci1... Con"f)llted: Jo/r,/q, v 
Wlltr Lewis (from Ground Su!!-) DIiiing Rig: LJ ~ I,( r! J ' Pl/)- -rr 

Flrll Encoun1o1'9d: N&b' IA. '::l.' Dato: I{),,-, q, 
Whlll Ddlllng: ,q _ LJ • Dato: II( 'I I r-, I . 

"3. Boring Co~lltion: It. I ' Dato: 101,~/q"I fos:~o~ 
Dr111ing Shift!: I , - , 

D,te Time DeP.!h of Drilling Date Time DeP.!h of Drilling 
PerShm ' Par Shift 

. Start End Start End Start End S1art End 

1{11J~ .. 11:15 u,:•1.!: O' 'l. '-I • 

) 

Abbreviations: Loeation Sl<etch: 
. II 

. tbbr. Meaning t ~ ';tX d-.• S f>I :-1- .rfa'" ~-C\~◊IX 
R A..c.c-o:~ 6\ 

HSA ':i,s-' . 
Ho 11 o I;.) S' .f.._ --.fl'o v 1 1 

:::r. f). -:r l",$: J."" D ~"" .,.,.,.. ....... ___ t 
f1tvv H~v lYlocl .. l P.:r·fo{ 

'F 

[)A.r<16 ~ !)Raj 
~ 1-.oh, i O l\,~:.v--.(~) 

.. ~ 0 .--

.s $ 0. rt. ~ ' t.-2 
-t-

S-~- Sri.'+ sroo"'- \ . 
·. -

·-

' 
58 

' ' 

• ---,.,.,,1.,~, ,,,u! ,•11,·irunnw1,1 
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Page: 2 of 3 
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'81!d:-<Jp" 1/4" Drwgo Pon 1 
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('1BOI~,) 
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P.c!< Top 'I. 0 tt. 

Top of Senton /3."1 h. 

Bottom ScrNn 43i:)ft, 
Bol!Dm DI ~h. 
Bollom <JI Floor 

0 0 Pack ~h. ~ ----t==::: __ __,_ ___ _ 

A-11 

1,,,,,1,,i,!_, 1111 ,1 ,.,,, ir,u1uwr1! 



. , 

... 

WeD Con&ttuction Log: 

8h ID Number. 

=y~u=:~ }:J&493C- QI)!, 

•• WSLL PROTECTION DIAGRAM 

Top of 
Piokets Top of • 

Pfotaetive 
Cuing ,3 IL 

-~~ 

?.7 IL ....,._r---+--1 

llonom of 
Proiectivt 
Cuing 

Bottom cf 
Pickots 

PLAN 

PROFILE 

A-12 

IL 

_IL 

Oround 
Surface 

t-----t-t--- Pn,IOCti;o 
Cuing 

'I 

Pago: 3 of 3 

ua&in!o:J.cdr 



Stone & Webster Boring 32Z-99-02X 

Engineering Corporation BORING LOG J.O. 0500032 

Sheet I of I 

Sit'e: AOC 43A & 32, Devens, Ma Logged by: Joseph Coyne 

Client: Army Corps of Engineers Date Start - Finish: 03/31/99 - 03/31/99 
Coordinates: Ground Elevation: ft 
Groundwater Depth: 23.1 ft on 04/01/99 Depth to Bedrock: NA ft Total Depth Drilled: 29.5 ft 
Contractor: Stone & Webster Driller: NH Boring Rig Type: 
Methods: Casing Used: 2.25 

Drilling Soil: Hollow stemmed augers 

Sampling Soil: 

Drilling Rock: 

Comments: 

Elev Depth Sample Blows SPT use 
(fl) (ft) or kl' !symbol 

"ype No. 
Recovery a Sample Description 

RQD I u e 
0.0_ 0- -. Light brown medium, well soned sand. PID = 0.0 ppm . .. 

. . 

. 
.5 - s - Light brown medium sand. PID = 0.0 ppm. -. . . 

. 
. 

-10 - t0-
Light brown medium sand. PID = 0.0 ppm . -. 

. . . 
-15 - 15· 

Light brown medium sand. PID = 0.0 ppm . -. . 
. . . 

-20 .. 20-
Light brown medium sand. PID = 0.0 ppm . -. . . 

. . 
-25 - 25-

Lighc brown medium sand. PID = 0.0 ppm 
. . 
. 
. . . 

-30 .. 30- -. . 
. . . 

. 
-35 - 35- -. 

. 

- . . .. . ·- ~ ------
40- 40- -. . 

. . 

. 

Legend/Notes 
• Datum is • Sample Type: 

:'g: indicates groundwater level. 

I indicates location of samples. 
• Blows = nwnber of blows required to drive 2" O.D. sample spoon 

6" or distance shown using 140 pound hammer falling 30". 
. ( ) = inches of sample recovery . 
• Recovery = % rock core recovery. 
• RQD = Rock Quality Designation. 
• SPT N = Standard Penetration Test resistance to driving. blows/ft. 
• USC = Unified Soil Classification system. rpproved 

I
Date 

* indicates use of 300 pound hammer. 06/21199 



NOTES: 
1. ALL DEPTHS MEASURED AS SGS. 

UNLESS OTHERWISE NOTED, 

2. DRAWING NOT TO SCALE. 

No1e: Wells will be surveyed 
prior to the next sampling round 

14.5 FT. 

DEPTH (TOP OF SCREEN) 

23.1 

DEPTH TO WATER (STATIC) --#_~!'is 

1 411199 1 

DA TE MEASURED 

MONITORING WELL LOG 
AOC 32 32Z-99-02X 

STOtlE & WEBSTER ENVIRONMENTAi. TECHNOI.OGJESAND SERVICES 

2.25 IN. 

BOREHOLE DIAMETER 

NATURAL SOIL 

BACKFILL 

PVC 40 

CASING li'PE SCHEDULE 

1.0 IN. ID. 17.0 FT. 

DIAMETER LENGTH 

NATURAL SOIL 

FILTER PACK 

PVC I 40 I 15 FT. I 
~i~i~~} ; ~,1~~Hc1~~~~~~~ slHEDULi~H I 

DIAMETER SLOT 

PROJECT: AOC 32 & 43A Devens, Ma 

J.O.: 0500032 CLIENT: USAGE 

CONTRACTOR: Stone & Webster 

DRILLER: New Hampshire Boring 

RIG TYPE/ METHOD: Hollow Stem Auger 
DEPTH (BOTTOM OF HOLE) 

STARTED: 3/31/99 COMPLETED: 3/31/99 



' BORING !..OQ .GENERAL DATA 

8'tojll(:I; Fe 11"":/- ,JS, I bfJ..Mo li!oJll>g:.1,Z♦,1-f,a..oJX..""ll•=· i or~ 

lll"lltr & Company: • / ~"~ /lk~/~ · vt:· ).,,,Li./~!! """'v,l=ES 
0so1og~••,. ~Y.ls,. '/J,.,~£1£,t,,,.,,,;6~ :A...- ' Qluni: ' ,,,""" /\ 

D<!lt BorklQ !hn.f!od: /()-/ B- 9 2- I , 
Ce~!ed: 10-1?-'! Z- # -

WIit.er Ltwil& (Imm llt'l!IIOO Sur'li.c.) ll)!llllng Rig: 1Lu- 111>2-
All Ene:otm!•r.od: 2,.f;,:;:. Date: /tJ•/F'I -9 Z-
Whl\\10r11ling: zg, 2.- Date: !Optl"/-4:t-

.. 

No Boring CQrrpllllion: Date: 

iirfflinl! Shift;: 

Dltt Time 0.P!h o! Drllling O•t• Time Depth Of Drilling 
Per Sh/It Per Shlt\ 

S1a" End S1an End Start End si.,1 End 

/6•/S•fl- CIM;i; I ):It:> 0 !ff,~J ,.~I''~:-~ ~:( f,f"! 

11··PJ"tl J:>f;l'f OBZfl 2/1' 1'}' c, fit "HS. r) 

' 

Al:br•vlalions: Locution Skotch: 

A::Jor. I Meanlna 

f riilE ~(ltil✓e J> 
/11 111 i!tb1W11 G,Je./trriJei> 
C!, Co~ G,1Ur/Nffi> 

)/SA- f/o!Mw S-rsY! lf«G Ii I?... 
.ss Sf/.../1'" SfOQJ SliPpiele.. 

2X z'5p,I~. 2- 1:S::_b 
ii.. P._€Cl) V 1£ A. j 

f-1>. 'ft) -r At.- l;tC f'T7I 

'';C'.\ i;ler, pi l}•!:; 

••uh•!!' ""II ni,1 ... 
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iMlalla!iotl l:lilficul!ills: _______ _ 

RomaJ!<.e: ------------! 

Cho<:it u ~. - ~ - 11$1ow ;n:rund -~ (BG$) 
llcttlGrt: 

~oror. n§4mt-o ¼1 s~-s 
Seheclulo: _~;;;:_,~"'------------'-'------------­
il'J'II: Continuous Slat -----------------------

P•rioratl!O' 
1..ouv,o 
Othor 

M•t•rials: $1.;nm•• Steel -,-,---
PVC K 
Olhor 

I, I 

!Anglh: -"-"'-------------------------
~3,2. '- '2-3,2. I 

Di&metar: {ID)_._• _________ {OD) 4-, oS " 
Thiclu'\• .. :....,·1-l ~------------------------
Slot: Si:z• (ir.chos): _.,:;~...;•..,O'-'/'-'o'--_____ Configuration: ----------

0;,on Arn por Foot cf .S0<o•n: _________________ _ 

Ca•lng 

M.nufa:turer: ·? u f,,:;.li"Zb iJ,u 3w..oL/e '::J 
Sch•dulo: ~?}:;;u.rL_'--_________ -,-;-.:..;.. _____________ _ 

Matorial: Stainle&; St&el ----
PVC -~X--­
Oth•r. 

u,ng1h: 7:5', 2, 
l.l 4/ ,I,[)/" ·!'.ll,ametor. (10)_ ... T:,_ _________ (OOJ_'Ff'"-'-"-'-',2._.,_ ________ _ 

/I. I II 
Thi::l<non: _ _,Vc...''t-..._ _____ ...,.. __ -=---------------
Joinl(t): tiuign Ji:51'/11 , F 4B& 'lk:..e~ 

Composhi6n _____ -:-------------------
0.t>lh{•l ------------------------

C..ntrnro:or: O.•ign _....,.;;___..,,,.--------------.;_------Compoehion _____________________ _ 

O.plh(•l -----------------------
Solv•n~ Gluo•, Cleanorn: Manml!ciuror _________________ _ 

UM(•l--------------------
l'n:,toclivo Ciis.ing: Mo!orlal 1-ot,J C/ll(t3t:;N ,Jrte L. 

fnner Oiamtter --'"'-~------------------

ut:i.:r.fu.o:l'.r 

A-21 
·-·· 

N~~.il~(frnj.n:Kl,™fi-li1 ! 



- TEST BORING REPORT 
Boring No.32Z-01--04XBI 

Project MONITORJNG WELL INSTALLATION AOC 32143A DEVENS, MA File No. 10884-056 
;tient MASSDEVELOPMENT/DEVENS COMMERCE CENTER Sheet No. I of 2 
Contractor EARTH EXPLORATION SERVICES, WRENTHAM, MA Start December 26, 2001 

Finish December 28, 2001 
casing Sampler Barrel Drilling Equipment and Procedures Driller I.Galvin 

Type SW s HQ Rig Make & Model: Mobile B-57 Trucl: H&ARep. o_ Velozzi 

Inside Diameter (in.) 6_0 I 3/8 2.5 
Bil Type: Roller Bit Elevation 261.5 
Drill Mud: None Datum NGVD<1929) 

Hammer Weight (lb. 300 140 . Casing: driven Location See Plan 
Hammer Fall {in.) 24 30 . Holst/Hammer. Winch Doughnut Hammer 

ci-:- E % ]l r.;ravel Sand FteldTest 

~ z.s - !!! Visual-Manual Identification and Description 
11>5. E ., .. E • .,- "' .. ~ 

i ! -=' i ,;- I m 0 "' ;,;. = ,5 1-- Q.d a..c ci -, 
1/J ~ i ! C 

~ g> a. E~ Ea. 

I t~ 0 (Density/consistency. color. GROUP NAME. max. particle size ..... :, ~ !!' .. 11. .. .... "' structure, odor. moisture, optional desaiptions, geotogic interpretation) a: ! 0 "' "'°" 0)0 -.,, ... ... ... ... ... '$. = •O W- ::, a t-

·O 
IJ,1-~•"' _fil,!_ Black silty SAND (SM) • 2 SI 0.3 I' • 0.3 GM I -TOPSOIL- 25 10 10 15 40 

8 12 2.0 Very dense brown silty GRAVEL with sand (GM). mps 1.0 in .. no 
65 odor. dry, tnce fill .. .. .. .. 
31 S2 2.0 GM -FILL- 5 10 5 30 50 

32 17 4.0 - Same as above 
35 
4 
91 S3 4.0 257.0 
89 18 6.0 4.5 SP- Very dense brown poorly graded SAND wilh silt (SP-SM}, mps 1.0 in., 5 5 15 25 40 10 

5 69 SM no odor. dry 
59 255.5 -OLACIOFLUVIAL DEPOSITS-

----------------------- - - -- - - -
24 S4 6.0 6.0 SP -OLACIOFLUVIAL DEPGSITS· 10 25 60 5 
37 IS 8.0 Very dense light brown poorly graded SAND {SP), mps 2.0 mm, no 
126 odor. moist 
150 - TOP OF BEDROCK AT 8.0 FT 

SEE CORE BORING REPORT FOR ROCK DETAil.S 

• 10 

' 

:a -15 

ii 
i 
~ 

" D 

i : 
g 
~ 
0 

~ •20 a 

" Water Level Data s•-le Identification Well • "~ram Summarv 

Date rune Elapsed ""'1h (ft.Ito: 0 OpenEnd Rod 
[DJ Riser Pipe Overburden (lin. ft.) 11.3 

Bottom Bottom [l,l] Screen 
~ rune (hr. Ju.,. Water T Thin Wall Tube D FllterSand Roel< Cored (fill. ft.) 25.0 

I 12/27/01 0700 16 11.0 21.3 20.0 u Undisturbed Sample ~ Cultings Samples S4,CS 
1111/02 0730 14 Days 3S.O 23.8 s Spli!Spoon - Grout - ~ Conaete Boring No. 32Z-Ol--04XBR 0 G Geoprobe ~ 8en1ootteSeal !l 
Fiek! Tests: Dilatancy: ~~~~-s-s~. ~~~ Plasticity:" N-Noaplastic, L-1.ow M-Med" Ii-High :;; • . •• .:., ___ i~• --·· "..., ... _~~~••• •i•-'- .. ,,_ .. •--·•"-h ~. - .OnT - t:---•-- ....._ __ -••"!' t.. -•--=-- __...,_._ -·- 1-\:... ..,_,__. _ _. L... _ _. ------- •• -... - ~- ,.s. __ _,_ ... _ ,._ -:-.....,__,\ 



- CORE BORING REPORT Boring No. 32Z-01-04XBR 
File No. 10884-056 
Sheet No. 2of 2 

I Drilling Recovery/RQO Well ElevJ 
splh Rate R~n Depth Weath- Dia- Depth VisualDesaiption 
(ft) . Min.lft No. (ft) in. % ering g ram (ft) and Remalks 

- SEE TEST BORING REPORT FOR OVERBURDEN DEfAILS --., TOP OF BEDROCK AT 8.0 Ff 
8.0 Note: Advanced borehole with roller bit to 11.3 ft. 

- JO -

s Cl 11.3 51 95 Fresh Cl: Very hard, slightly weathered 10 fresh, mottled white-gray fine 10 very 
16.3 ;, 62 to coarse grained granitic GNEISS. Gneissic foliation extremely thin at high 

4 Slight angles. Primary joint SCI at moderately to high angles, extremely close to 
moderate, smooth to rough, planar to stepped, oxidized, tight to open. 

s Secondary joints set at low angle, exrremely close to moderate, smooth to 
rough, planar 10 Stepped, oxidized, tight 10 open. 

t- IS - 5 
Note: 3.0 in. inclusion of Quartzite in top of the run. 

4 

1 C2 16.3 51 95 Fresh C2: Same as above, except joints very close to moderate. 
21.3 34 51 to 

8 Slight 
-BEDROCK-

1 (Possible Ayer Granite) 

1- 20 - 8 

8 
240.2 -------------------------15 CJ 21.3 53 88 Fresh 21.3 C3: Very hard, fresh 10 slightly weathered, gray, aphanitic to fine grained 26.3 31 52 ro QUARTZITE. Foliation ememely thin at high angle. Joinrs high angle, 

16 Slight close to moderate, smooth 10 rough, planar ro stepped, discolored, panly 
oxidized. tight to open. 

18 } 
r,.: 25 - 18 

i--:-:: ~ 7 

16 j F :: ~-
8 C4 26.3 53 88 Fresh ~ . C4: Same as above. 

31.3 33 55 .-. 

=I 
to 

j 1 Slight Noce: Sand infilling at approximately 27 .0 to 27 .3 ft. 

= -. 6 •,· . 

rn~ ~: -BEDROCK· 
6 (Possible Vaughn Hills Formation) 

t- 30 ~ \, :; 
s 8 ::: • 
:i ·-· cs 31.3 39 65 Fresh -.- CS: Same as above, except secondary joints set at Jow angle. very close to • 8 " 36.3 17 28 moderate, smooth to rough, stepped to planar, oxidized, tight 10 open. to -:· ., 

1 Slight 
:;] 

N01e: Oxidized zone from 32.6 to 33.3 ft. 

i 6 ~~~ 
9 

•BEDROCK-• 6 lrf ~r- 3S ,_ 
0 

~ 
8 :::;:;:;:: 225.2 0 

~ 36.3 BOTTOM OF EXPLORATION 36.3 Ff u 

~ 
ll INSTALLED PIEZOMEfER AT 35.0 Ff 

&l 
~ 
w g 
~ 

i 
w 
~ 
0 u 



- PIEZOMETER Piezometer 32Z-Ol-04XBR 

INSTALLATION REPORT Test Boring 32Z-Ol-04XBR 
Project MONITORING WELL INSfALLATION AOC32/43A Installation Date 28-Dec--01 
City/State DEVENS.MA Location See Plan 

Client MASSDEVELOPMENT/DEVENSCOMMERCECENTER 

Contractor EARTII EXPLORATION SERVICES, WRENTHAM, MA H&AFlleNo. 10884-056 

Driller J.GALVJN H&ARep. D. Velozzi 

Ground EL 261.S 

EL Datum NGVD(l929) r-::ype of protective cover/kx:k: Bolted Cover 

SOILJROCK BOREHOLE _ ..--' Depth of lop of roadway box below ground surface 0.0 It 

CONDITIONS BACKFILL 
(Numbet$ rdor lo elevation/depth from Sln)l.lnd su:face in feet> 

{not lo scale) '----Depth of lop or riser pipe below ground surface 0.4 ft 

-TOPSOIL- -CONCRETE- -Type of prolective casing: RoadwarBox 
0.3 .,.., ... • 

0.7 Length 0.8 ft 

-FILTER SAND- Inside diameter •, .. 6.0in 
-FILL-

l.rDeplh of bottom of roadway box 0.8 ft 
3.0 

I Seals: Depth to Thickness 
4.5 I Type lop (ft) (ft) 

I Concrete 0.0 0.7 
I Bentonite 3.0 20.0 

-GLACIOFLUVIAL 
I 
I 

DEPOSITS- -BENTONITE- . I 
I 

8.0 I ype of riser pipe: Sch 40 PVC Solid 

I 
I Inside diameter of riser pipe 2.0 in 

23.0 I 
I Type of backfin around riser: Seal 

I -
t--Diameler of borehole 6.0 In 

I I 
1-!r-Depth of lop of well screen 25.0 ft 

I • 
' Machine Slotted PVC -BEDROCK- • Type of screen or manufacturer: 
I 
I Screen gauge Of size of openings 0.010 in 

-FILTER SAND- I 
I 
I 

Diameter of well screen 2.0 in 

I Type of backfiH aroond screen Filter Sand 
I 

~th of bottom of well screen 35.0 ft 

I 
Depth of bottom of silt !rap I . 

36.3 36.3 i 
I 

__ -~Pih of bottom of borehole 36.3 It 

Bottom of Explora6on (Depths refer to ground surface) 

Rematks: Installed wide concrete J:!ad around roadwar box. 



- TEST BORING REPORT 
Boring No.3_22-01-0SXO 

. 

Project MONITORING WELL INSTALLATION AOC 32/43A DEVENS, MA File No. 10884-056 

1ient MASSDEVEWPMENT/DEVENS COMMERCE CENTER Sheet No. 1 of 2 
.:Ontractor EARTH EXPLORATION SERVICES, WRENTHAM; MA Start De,:.,mber 20, 2001 

Rnish De,:.,mber 21, 2001 
Casing Sampler Barrel Drilling Equipment and Procedures Driller R. Eastwood 

Type SW s . Rig Make & Model: Mobile B-57 Truck H&ARep. W. Rubik 

Inside Diameter (in.) 6.0 13/8 
Bit Type: Roller Bit Elevation 261.8 - Drill Mud: Datum NGVD (1929) None 

Hammer Weight (lb. 300 140 - Casing: driven Location See Plan 

Hammer Fall (in.) 30 30 - Hoist/Hammer: Winch Doughnut Hammer 

ci...-:-- E '§_ Ji ravel Sand F-.eldTest 

~ Z.E 
4t2 ~ E V1&ual-Manual Identification and Description 

! " E m .,- ., 
~ § ~ • ;;- • 

a.o C.£ 
.. 
~~ 

., 
" l l " I'! ?, C 

5 r-. a C 

~ ~ E ., Ea. U) (Oensity/consistency, color, GROUP NAME, max. particle size-, 
C £ • s= 

a. 

I 0 u:: 0 u. u. "iii ! <I> Q. .. a: ., ., 
"' structure. odor. moisture, optional desaiptions, geologic Interpretation) • g 

0 "' "'"" 
000 -.,, * * * * 

,,,, 
* 5 w- ::, a: U) 

0 -Blaok ASPHALT-• 4, 26l.3 
63 SI 0.S . 0.5 GM Very dense brown silty GRAVEL wilb sand (GM). mps 2.0 in., no 25 25 5 5 25 15 . 
124 s 2.0 odor, dry 
31 

28 S2 2.0 GM Same as above 25 30 5 5 20 15 

64 11 4.0 
71 -FILL-

43 257.9 

24 S3 4,0 3.9 SP- Vc.y dense brown poorly graded SAND wilh silt (SP-SM), mps 1.0 in.. 5 5 15 25 40 10 

26 13 6.0 SM no odor. moist -• 26 
19 255.8 

-GLACIOFLUVIAL DEPOSITS-
--L...-------------------- ~ -~ ·- ·- -

13 S4 6.0 6.0 SP Dense poorly graded SAND (SP), mps 3.0 mm, stratified, no odor, dry 25 70 5 
14 9 8.0 
17 -GLACIOFLUVIAL DEPOSITS· 
15 253.8 .__ ~------------------- --- ...... - I- ...... e-. ~- - -
16 ss 8.0 8.0 SP Medium dense brown poorly graded SAND (SP). mps 0.8 in .. stratified. 5 5 20 20 45 5 
13 9 10.0 no odor. wet 
11 
1l 251.8 -GLACIOFLUVIAL DEPOSITS-

•10 ---------------------- -I- - - - - - ~ -- - -
13 ,S6 10.0 10.0 SP Dense light gray poorly graded SAND (SP), mps 1.0 in., stratified, no 5 5 20 35 35 
18 13 12.0 odor, moist • • 
19 
22 -GLACIOFLUVIAL DEPOSITS-

13 S7 12.0 SP Same as above 5 5 2( 35 35 

18 14 14.0 
21 
27 

12 S8 14.0 SP Same as above 5 5 15 35 40 

IS 12 16.0 
-15 18 

22 245.8 ----------------------- - - e- . -- - -
19 S9 16.0 16.0 SP Very dense light gray poorly gnded SAND wilb gravel (SP). mps 1.0 5 10 30 40 15 

2 27 14 18.0 in .. stratified, no odor. moist 
0 43 e 

8 S8 -GLACIOFLUVIAL DEPOSITS-, 
I 29 S10 18,0 SP Same as above 10 10 3040 10 

~ 
46 10 20.0 

" 63 
0 

68 
~ -C 

~ Water Level Data 5 ......... , ... Identification Well D""'ram Summarv 

Dale Tune Elapsed Death Ill Ito: 0 Open End Rod EID RiserPipe Overburoen (lin. fl) 36.0 
rime(hr. 8ot!nm Bottom Water rn::J Screen - ... T Thin Wall Tube D FilterSand Rock Cored (6n. fl) . 

!l 12nl/01 1145 l.S 34.0 36.0 31.6* u Undisturbed Sample m Cuttings Samples S18 
~ 
~ 1/12102 1325 22 Days 3S.5 32.8 s Spli!Spoon -Groot . Q Concrete Boring No. 32Z.Ol-OSXOB 0 •l'un,j 

ed ""'· 
G Geoprobe ~ ~ Bentonit.e Seal 

2 FaeJd Tests: Oilalancy: R•Rapid, S-Slow, N-None Plasticily: N-Nonpla tic, L-1.ow M-Medi H-Hi h 
C t -••• •• 00,-L n._. - • . t..t~ i __. ~ • .. - . . um, u ._,,~ u¥"--· .... :~h :;, 

" ~lll!!nPler blows per 6 in. ~ oartide !lize fnvn\ is determined bv direct obserr.rtion within the limitations of samoler size fen miltimetecs). 



-
Boring No. 32Z--OHISXOB 

TEST BORING REPORT Rle No. 10884-056 
Sheet No. 2 of 2 

0--:- E t ]l Clravel Sand Field 1'-

1 Z.5 m5. e E Vtsual-Manual Identification and Description 

j 
., E • .. - "' .. ~ 

i i • ~ • 
?i' ,:; au a_,:: a e "' l ·! l ~ £ 

~ El Ei'i. ,: ., 
(Denslty/conslstency, color, GROUP NAME, max. particle size••, 

C r. ~ C. 

~ 
0 0 ::. ii: .!I 

! = ., Q. m<> .. --:- .. • ~ 0 "' i..s <110 -c: "' slruclufe, odoc, moisture, oplional descriptions, geologic interpretation) ll'- ll'- "' "' "' ll'- c f w- ::, 

20 
54 Sil 20.0 SP Same as above, cxcq,t gray-brown 10 15 25 35 15 
66 13 22.0 • 58 -GLACIOFLIJVIAL DEPOSITS-
58 

53 S12 22.0 SP Same as above. Poor recovery. 
59 3 24.0 
62 
78 

: 237.8 '----------~----------- - '- I- '- - I-'- '-. I-. ·- -19 Sl3 24.0 24.0 SP- Dense light brown poorly gt2ded SAND with silt (SP-SM), mps 2.0 10 30 50 10 
14 11 26.0 SM mm. in partings, no odor. moist ,25 
19 
30 -GLACIOFLUVIAL DEPOSITS-

19 Sl4 26.0 SP- Same as above 5 15 40 30 10 
23 IS 28.0 SM 
27 
24 

: 233.8 • --~---------------------I-I- '- - '- I- '- . ·- - -47 SIS 28.0 28.0 SW Very dense brown-gray well .gn.ded SAND with gravel (SW). mps 1.0 5 15 30 20 15 5 
69 16 30.0 in .. stratified. no odor. moist to wet 
SI 
52 

L30 
55 Sl6 30.0 SW Very dense brown-gray well graded SAND with gravel (SW). mps: l.O 10 20 30 25 15 
67 14 32.0 in., stratified, no odor, moist to wet • 42 
45 -GLACIOFLUVIAL DEPOSITS-

40 Sl7 32.0 SW Same as-above, except dense, wet 
'J:1 17 34.0 
19 
30 

: I= : 
67 S18 34.0 : : 227.3 -------------------- -- c... c... ------ - -6 J: 34.5 

.__ -16 36.0 SP DerlSe gray poorly graded SAND (SP), mps LO in., no odor, we, 5 10 45 40 35 13 ·c . 
23 -~~ 

:;:;:;: 225.8 -GLACIOFLIJVIAL DEPOSITS-• 36.0 BOTIOM OF EXPLORATION 36.0 Fr 

INSTALLED PIEZOMEfER AT 35.5 Fr 

~ 
fl s 
" ~ a 
~ 

" 
~ 
0 

" r-· 

'· ~ 
; 
;; 
i! 
~ 
ll 
~ 

~i -SPT •Samp\w blows 1>«1 kl. -1omuun pa.rticll, site Cmm) k detenn~ by dlnctobHNation withk1 the linlbtion$ ofumpCer T D--'-- ··- 32Z-01.@SXOB 



PIEZOMETER Piezometer 32Z-Ol-05XOB 

INSTALLATION REPORT Test Boring 32z.-Ol-CISXOB 

Pn,jed MONI'IORING WELL INSTALLATION AOC32/43A Installation Date 21-Dec-01 

City/State DEVENS.MA location See Plan 

Client MASSDEVELOPMENT/ DEVENS COMMERCE CENTER 

Contractor EARTH EXPLORATION SERVICES, WRENTHAM, MA H&AFUeNo. 10884-0S6 

Driller It EASTWOOD 

Ground El. 261.8 

El. Datum NGVD (1929) 

SOIVROCK BOREHOLE 

CONDITIONS BACKFIU. 
{Nl..ml«s refer to ~ from gound 5t.Wface k1 feet) 

(not to scak,) 

-ASPHALT- --CONCRETE· 
0.5 

0.7 

-FlLTER SAND• 
-FILL-

3.0 

3.9 

-BENTONITE-

23.5 

I 
-GLACIOFLUVlAL 

DEPOSITS-

-FILTER SAND-

36.0 36.0 I 

Bol10m of Exploration 

H&ARep. W. Rubik 

~ype of protective cover/lock: Bolted Cover 

....L . ,-Deplh of top of roadway box below ground surface 0.0 ft 

Deplh of top of riser pipe below ground surface 0.4 ft 

Type of protective casing: Roadway Box 

lenglh 0.8 fl 

Inside diameter 6.0 in 

Deplh of bollom of casing 0.8 ft 

I 
I 
I 
I 
I 
I 
I 
I 

Seals: Deplh to 
..,,... __ T..,ype.,__ __ top (ft) 
Concrete 0.0 
Bentonite 3.0 

i... ..... --'Type of riser pipe: 

I I Inside diameter of riser pipe 

I I Type of backfinaround riser: 

I 
l-4-Diameter of borehole 
I • 
I Deplh of top of wen screen 

-1--"Type of screen or manufacturer. 

I 
I 
I 
I 
I 
I 
I 

Screen gauge or size of openings 

Diameter of wen screen 

Type of baddill around screen 

I plh of bottom of well screen 

I 
L-&.o-1--Deplh of bottom of silt trap 

I ___ J+r'°""lh of bottom of borehole 

Thickness 
(ft) 

0.7 
20.S 

Sch 40 PVC Solid 

2.0 in 

Seal 

6.5 in 

25.5 ft 

Machine Slotted PVC 

0.010 in 

2.0 in 

FdterSand 

35.5 ft 

36.0 ft 

(Deplhs refer to grow,d sul!aoe) 



- TEST BORING REPORT 
Boring No.32Z-01-06XB1 

Project MONITORING WELL INSTALLATION AOC 32143A DEVENS, MA F~eNo. 10884-056 

1ient MASSDEVELOPMENT/DEVENS COMMERCE CENTER SheetNo. 1 of 2 

.:ontractor EARTH EXPLORATION SERVICES, WRENTHAM, MA Start November 13, 2001 

Finish November 15, 2001 
Casing Sampler Barrel Drilling Equipment and Procedures Driller I.Galvin 

Type SW s HQ Rig Make & Model: Mobile B-57 ATV H&ARep. A. Nichols 

Inside Diameter (in.} 6.0 1 3/8 2.5 Bit Type: Roller Bit J Elevation 260.8 
Drill Mud: None Datum NGVDH929} 

Hammer Weight (lb. 300 140 - casing: driven l~tion See Plan 

Hammer Fan (in.} 30 30 - Hoist/Hammer. Winch Doughnut Hammer 

d--:- E % .8 --~vel Sam! fleklTest 

i Z.E 
Q)s 

l'! E Visual-Manual Identification and Description 
~ :I] E m ., -:- "' 

., 
~ ~ m 

11' 
m 

m e "' :a ~ 2:- I % >--
a.g a.,s cl 8 ~ 'Ii m l C 3! 
~a: E c. t-:- "' (Density/consistency. color, GROUP NAME, max. particle--. 0 -'= !! "' 

1 0 u. 0 :. u. u. 1 ;;; ., "- .. ., 
"' structure, odor, moisture, opUonal desaiptions. geologic interpretation) 

m 
C "' "''° enc --= -;,. "#- -;,. -;,. "#- -;,. a .,. 

w~ ::, .... "- ., 
-• fil,!_ Medium dense darl: brown silty SAND (SM), mps 10.0 mm. oo • -· u.u A "' .......... o - y ,_ 

7 3 0.2 ' 0.2 SP suucture, faint grassy odor. moist. ltaCe moss 
6 S1A 0.2 A A 

7 13 2.0 -TOPSOIL-• • 
Medium dense light brown poorly graded SAND (SP), mps 5.0 mm. 

,7 S2 2.0 SP 
7 13 4.0 

faint stratification, no odor. dry 

11 -OLACIOFLUVIAL DEPOSITS-
31 Same as above 

15 SJ 4.0 256.3 {:- Same as above 
4.5 ----------------------- - - - - - ---- - -

46 4 4.5 Very dense light brown poorly graded SAND (SP), mps 5.0 nun, faint 
- 5 49 S3A 4.5 stratification, no odor. wet 

37 
6 6.0 -OLACIOFLUVIAL DEPOSITS-

36 S4 6.0 SP Very denso light brown poorly graded SAND (SP), mps 5.0 mm, faint 

146 4_ 6.5 253.8 stratification, no odor 

4 
b.O 7.0 SM Very dense brown silty SAND with gravel (SM). mps 40.0 mm, well 10 10 10 15 40 15 
7.0 

252.8 bonded, no odor. moist - " -GLACIAL TILL-72 ss 8.0 8.0 SP 
67 11 9.5 Very dellSe yellow-brown poorly graded SAND with gravel (SP). mps 

152 20.0 mm, weU bonded, no odor, moist 

.••.•. o 
-OLACIOFLUVIAL DEPOSITS-•10 

22 S6 10.0 SP Same as above 15 10 10 30 30 5 

137 8 11.2 
" .__ 

TOP OF BEDROCK AT 11.2 Ff 

SEE CORE BORING REPORT FOR ROCK DETAILS 

-15 

~ 

" • 
I 
9 

~ 
;: 
0 

s -20 

" Water Level Data Samn!eldentification Well Dia m Summa ... , p 

Date Tune 
Elapsed ""'th 1ft. \to: 0 Open End Rod on Riser Pipe Overburden (!in. ft.J 11.5 
ime (hr. Bottom Bottom [ID Screen 

" 1fCasi"" ''"""· 
Water T Thin Wal Tube □ Fitter Sand Rod< Cored (lin. ft.} 16.0 

~ 
lllt5/0I 0740 13 11.5 21.7 u Undistu!bed Sample 0 Cuttings Samples S6,C4 ; -
11/16/01 1300 1.5 11.S 24.1 s Spli!Spoon - Grout 

a - E3] Concrete Boring No. 32Z-Ol-06XBR u 11119/01 0710 60 11.5 22.2 G Geoprobe ~ • - e..-Seal 
" 
~1 

FIOld Tests: llilatancy: ~f:~.id:..~toyl. N:t;'~.- Plasticity: N-Nonplastic. L-Low, M-Medinm, H-High 
• .... _ . ... .:.._ •·•-·• •• • uu~k v.,, ... .,.,UI,,,h .. 'SPT= blows per6 in -Maximum partide size (mm) is detennined b\l direct observation within the timitatiocas of samolersize fen miff'lmetBfS). 
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- Dfilling 
• """ Rate 
(ft) MinJft 

11 

7 

6 

i-15- 7 

r- 20 -

7 

6 

6 

8 

10 

It 

6 

6 

6 

10 

30 

20 

CORE BORING REPORT . Boring No. 322-01-0GXBR 
File No. 10884-056 
Sheet No. 2 of 2 

Recovery/ROD Well Elev J 
Run Depth,1------.''---l Wealh- Dia- Depth 
No. (ft) in. % ering gram (ft) 

VISUal Oesaiption 
and Remarks 

Cl 11.5 

C2 

Cl 

16.5 

16.S 
21.S 

21.S 
25.S 

C4 25.S 
21.S 

57 
45 

60 
60 

44 
35 

23 
8 

95 
1S 

100 
100 

92 
73 

96 
33 

Fresh 

Fresh 

Fresh 
to 

Slight 

··= 
:::[;' 
·-= ( -:• 

·.· 

/: ~~ 
{~ !~ 
lt It 
·::: • 

/5 ~~ 
.:, . 

F~~h \ _:; 

Slight f · .": 
~-

SEE TEST BORING REPORT FOR OVERBURDEN DETAJLS 
~···" TOP OF BEDROCK AT 11.2 Ff 
I 1.2 Cl: Very hard, fresh. mottled white-gray line to coar.,c grained graniric 

GNEISS. Gneissic foliation cmemety thin to massive. at high angles. Joints 
at horizontal to low angles, close to moderate, smooth to rough, planar to 
stepped. oxidized. open. 

-BEDROCK­
(Possible Ayer Granite) 

C2: Same as above. except joints widely to moderately spaced. 

C3 to 22.S ft: Same as above. 
238.3 ...,. ______ --___ ------------
22.S C3 from 22.5 ft: Very hard. fresh to slightly weathered. gray. aphanitic to 

medium grained QUARTZITE, with gneissic zone from 23.8 to 25.1 ft. 
Foliation extremely thin at high angle. Joints extremely close to ~rare. 
smooth, planar. oxidized, open. 

-BEDROCK-
C4: Same as. above, except observed single venical joint. smooch, planar. 
oxidiud. 

233.31------~===-=========a------, 27.5 BOTTOM OF EXPLORATION27.S Ff 

INSTALLED P!EZOMErER AT 26.7 Ff 



- PIEZOMETER Observation Well 32Z-Ol-06XBR 

INSTALLATION REPORT T0$1Boring 32Z-01-06XBR 

Project MONrIORING WELL INSTALLATION AOC32/43A Installation Date 15-Nov-Ol 
City/State DEVENS.MA Location See Plan 
Client MASSDEVEWPMENT/DEVENS COMMERCE CENTER 

Contractor EARTH EXPLORATION SERVICES, WRENTHAM, MA H&ARleNo. 10884-056 

Driller J.GALVIN H&ARep. A. Nichols 

Ground El. 260.fi 

El.Datum NGVD(l929) r-:ype of protective covernock: Cover/Padlock 

SOIL/ROCK BOREHOLE Height of top of casing above ground surface 2.1 ft _,.., 
CONDITIONS BACKFILL 

(Nurroen;. rdttto MYlltioo/depthfrom ground surface In feet> . -(nol lo scale) ··_:,..ht of top of riser pipe above ground surface 1.9 tt 

-TOPSOIL- -CONCRETE- [+--Type of protective casing: Guard Pi~ 
0.2 2.0 

Length 5.0 ft 
-FILTER SAND-

Inside diameter 6.0 in 
3.0 

-GLACIOFLUVIAL i.r-Oepth of bottom of casing 2.5 ft 
DEPOSITS-

I I Seals: Depth to Thickness 
I I Type top (ft) (ft) 

7.0 I I Concrete 0.0 2.0 I I Bentonite Seal 3.0 11.7 
-GLACIAL TILL- -BENTONITE-

I I 
I I 

8.0 I 
I 

-ype of riser pipe: -GLACIOFLUVIAL 
I Sch 40 PVC Solid 

DEPOSITS- I 
I lnslde diameter of riser pipe 2.0 in 

11.2 I 
I Type of backfill around riser. Bentonite 

I 
14.7 ~Diameter of borehole 6.0 in 

I 
l+-1,-0epth of top of well saeen 16.7 ft 

I 
• Type of screen or manufacturer. Machine Slotted PVC • 
I 
I Screen gauge or size of openings 0.010 in 

-BEDROCK- I 
-FILTER SAND- I 

I 
I 
I 

Diameter of wetl screen 2.0 In 

I I Type of backfill around saeen F'dter San<! I I 
I I - th of bottom of well screen 26.7 ft I -r-r 
I I 

Depth of bottom of silt trap I . I -I I 
27.5 27.5 I ___ J._r--0ePth of bottom of borehole 27.5 ft 

Bottom of Exploration (Depths refer to ground surface) 
Remarks: 



- TEST BORING REPORT 
Boring No.32Z-01-07XOI 

·-·· 

Project MONITORING WELL INSTALLATION AOC 32143A DEVENS, MA File No. 10884-056 

Client MASSDEVELOPMENT/DEVENS COMMERCE CENTER Sheet No. I of 2 
Contractor EARTII EXPLORATION SERVICES, WRENTHAM, MA Start November 16, 2001 

Finish November 21, 2001 
Casing Sampler Barrel Drilling Equipment and Procedures Driller J.Galvin/T.Martine I 

·r. Type SW s - Rig Make & Model: Mobile B-57 ATV H&ARep. A. Nichols 

Inside Diameter (in.) 6.0 I 3/8 
BitType: Rc!ler Bit Elevation 258.0 - Drill Mud: Datum NGVD (1929) None 

Hammer Weight (lb. 300 140 - Casing: driven 

1 
Location See Plan 

Hammer Fall (in.) 30 30 - HoisVHammer. Winch Doughnut Hammer 
I 

'1 ° '2' '1 ,., 
,.. I _ I 

11 

Gravel Sand Field Test 

'-= I 
z__ = ll! I Visual-Manual lde~tification and Description ~:1 ~ii Eil I~ ·1 ·1 ~d ~~ !!? f:?.2 U) :fl>. 

i- ~ ~ ~ 1l ~ ~ ~ .E 15. i 
11 IE& IEc. i I ~sl 8 I (Density/consistency, color, GROUP NAM!::, max. paruc1e size•·. 

1°1~1°1~1 ~1~1~1~1 ~, ~ a. "' ., Q) ~ structure, odor, moisture, optional descriptions, geologic interpretation} (/J (/) o1S (/) CJ ***~~*25 ~ -£Im 
..... •O 

3 SI 0.0 SM Loose dark brown silty SAND with gravel (SM), mps 20.0 mm, organic 110 10 I 15 I I • • 
6 7 1.0 t:. 257.0 odor, dry 

• SW t.,__, ________ -FILL-- _________ 1 10 30130 25 .- . • I ·--1 .. 8 SIA 1.0 " 1.0 5 
16 B 2.0 : 256.0 

Medium dense yellow-brown well graded SAND (SW), mps 0.25 in., no 

" ;f SM 
odor, dry 

10 10 10 10 S2 2.0 .· 2.0 I -FILL- 10 40 20 
13 3 3.0 I~ 255.0 Medium dense gray-brown silty SAND with gravel (SM). mps 1.0 in., -18 S2A 3.0 ,! l 3.0 SP \ organic odor, moist 5 5 15 25 45 5 " 23 7 4.0 ,. ' -TOPSOIL-"· ... c 
12 S3 4.0 SP Dense brown poorly graded SAND (SP), mps 5.0 in., no odor, moist - -19 10 6.0 i 

-GLACIOFLUVIAL DEPOSITS-
- 5 ' Same as above 22 :, 

~252.0 
26 ft 

~ ,- - ---------------------- - - -- - ,- I-. f-- - -
45 S4 6.0 ~ ii 6.0 SW Very dense brown well graded SAND whh gravel (SW), mps 1.0 in., no 10 20 20 15 30 5 
25 IS 8.0 • " odor, dry 

" ~E -GLAC!OFLUVIAL DEPOSITS-250.S 
7.5 

16 ss 8.0 ML Medium dense yellow SILT with sand (ML), mps 2.0 mm, in partings, 20 80 
13 9 10.0 no odor. dry 

-GLACIOLACUSTRINE DEPOSITS-
10 • 9 S6 10.0 ML Same as above. except rnps 1.0 in. 5 5 15 75 

21 12.0 ·, 

246.0 
11)0 S7 12.0 12.0 ML Very dense yellow-brown sandy SILT with gravel {SM), mps 1.0 in., 5 10 5 10 20 50 N 
68 16 14.0 : .. well bonded, no odor, moist 
72 

115 

~~ 
-GLACIAL TILL-

" .. ML Same as above N 

3 14.3 i: 1S • 
.. 

Note: Drilled through a boulder from 14.3 to 18.0 ft. 

I 
!: i 

I . 

1-240.0 -- ---------------------- - - - - - ,- I- - -
20 S9 18.0 18.0 SM Very dense yellow silty SANO with gravel (SM), mps 1.0 in., no odor, 10 10 15 15 25 25 
27 7 19.9 

:~r\ wet 
27 

115/5" -GLACIAL TILL-
20 :-o:: 

Water Level Data Saml')le Identification Well Diaaram Summarv 

Date Elapsed De ,th (ft.) to: 0 Open End Rod 
[ill Riser Pipe Overburden (lin. ft.) 25.2 Time 

Time (hr. Bottom Bottom ~ Screen 
nf Casinr ,..f • ,_,. Water T Thln Wall Tube Filter Sand Rock Cored (lin. ft.) . 

11/21/01 745 43 14.7 20.2 17.7 u Undisturbed Sample ~ Cuttings Samples S10 
1/14/02 18.0 Split Spoon 

Grout 
1345 54 Days . 22.S s Q Concrete Boring No. 32Z-01-07XOB 

G Geoprobe ~ Bentonite Seal 
Field Tes1s: Dilatancy: R·Rapid, S-Slow, N-None Plasticity: N-Nonplastic, L-Low, M-Medium, H-High 

' 
I _I"''" M.f-Jl,..,,u, ,..,.. 1-1.1-H,..h r-,_, C" ♦rpnnth: N-Nnne °L-1 I'll.LI M-M-..t:..m H-Hir,h V-Van, Hinh 

•si:,r = samr ler bl r6 jn 0 Maxim11m narti c::i.,..,.tmm)I ... nnin bvdir • "bservatinn • hin the Jim! ·ons of moler size rin mi!lim..,,t<>rsl. 

NotaU,oll lc!0n\ificati.Qn b_asod on vlsual-manuRl methods of the Uses ac:: nracticod bv Halev & Aldrich Inc. 



- Boring No. 32Z.0!-07XOB 
TEST BORING REPORT File No. 10884-056 

Sheet No. 2 of 2 
ci--=- E 5 :s ,, vel Sand '"" T• • - Z£; l! 0. Visual-Manual Identification and Description § • ' CDS E 

i 
.. =- .. ~ "' ., 

~ 

!! • i!' • b 5 ag c..c .!! 0 "' l 8 1 .!l i C ! 5 t 0 -.,, 
"' ;g "' 

0. ~c: Eo. i-:- {Oensity/CO<lSlslency, coloc, GROUP NAME. max. particle s1ze-, s " C ! 0 0 u. u. • !l' • .. .. ., 
"' slruduf8, odor, moisture, optional desalptions, geologic interpretation) !! .!'; 0 U) 

"'"' cno ms ::, ';/1. ';/1. ,P. ,P. ';/1. ,P. a ~ 0.. "' -20 

Note: Boulder from 19.S 10 23.7 ft. 

-GLACIAL Tll.L-
• . 

' ill 
94 s10 24.0 i~~t 233.5 SM Same as above 
-85 

SIOA 
24.5 24.S ML Very dense yellow SILT (ML), - 0.1 mm, in partings, no odor, wet 

"' N ~25 '·- -· " 232.8 -GLACIOLACUSTRINE DEPOSITS-9 25.2 25.2 REFUSAL AT 25.2 Fr 

INSTAU..ED PIEZOMETERAT22.7 Fr 

s 
:i • " 
,1 
0 

" i : 
~ 

" 0 

~ 
0. r 

• a 

5 
0. 
~ 
~ 

~ 
!: ~. 

"SPT• ~Wows per I In. ~ particM> m:e{mm) ls deltrminMI by dflctobSarvdon \lrithln the~ ofnmp&er I .... ---"-- .,._ :tt7...01.mxOR. " 



8 -~ • 
2 a 
• 8 

I 
~ 

- TEST BORING REPORT 

Project MONITORING WELL INSTALLATION AOC 32143A DEVENS, MA 
Client MASSDEVELOPMENTIDEVENS COMMERCE CENTER 
Contractor EARTH EXPLORATION SERVICES, WRENTHAM, MA 

Boring No.32Z-01-08XOI 

File No. 10884--056 
Sheet No. I of 2 
Start December 10, 2001 

1-----------,c-----,-------,-------r--------------------l Finish December 10, 2001 

1----------,1---"--+---+---+--------------------lDrmer R. Eastwood 
Casing Sampler Barrel Orilrlng Equipment and Procedures 

Type SW 

Inside Diameter ~n.) 6.0 

Hammer Weight (lb. 300 

Hammer Fall (in.) 30 

0-:- E z.s 
4):E. 

f! .. - :il' a.[ii a.,s ... i5 
~a: Ea. a.. cl!l.3 ~ "' "' .. 

22 •• SI 0.0 
37 I' ,~ 14 2.0 
38 l> I~ 

42 IJ. o11 

1--+---+----,., I' 
19 S2 2.0 

s - Rig Make & Model: Mobile B-57 Truck H&A Rep. W. Rubik 

I 3/8 
Bit Type: Roller Bit - Drtn Mud: None 

Elevation 258.8 
Datum NGVD (1929) 

140 - Casing: driven Location See Plan 

30 - Hoist/Hammer: Winch Doughnut Hammer 

% ]j 
E Visual-Manual Identification and Description .. ~ e ., ., 

ii- (Density/consistency, color'. GROUP NAME, max. partide size-, 0 -c: ., structure, odor, moisture, optional desaiptions. geo1ogic interpretation) w- ::, 

lravel Sand Field Test 

ML Very dense mottled g,ay-brown sandy SILT wilh g,avel (ML), mps 1.0 5 10 5 10 20 50 
in .• disturbed, no odor, dry 

•FILL· 
ML Same as above 

23 
27 
14 

s 
S2A 
12 

3.0 
3.0 ' 

255
-
8 
~Jj;°m.cici5RcwiicsoiLiPLimi~-----------i::+++ii$.$c+:=J:=t=11=1 3.010U Blaclc ORGANIC SOIL (OUOII) 

255.S OH 1 -FORMER 10PSOlL- 5 5 20 70 

7 
12 

S3 
12 

- 5 +---,-23--,f---
S3A 

40 
21 
36 
41 
56 

32 
28 
40 
43 

4 

S4 
II 

ss 
9 

~ 10 +---,-22c--!-=----i 
S6 

15 

16 
21 
23 

IS 
21 
29 
32 

27 
27 
19 
22 

14 

51 
12 

S8 
14 

4.0 

4.0 
5.0 
5.0 
6.0 
6.0 
8.0 

8.0 
\0.0 

10.0 
12.0 

12.0 
14.0 

14.0 
16.0 

53 S9 16.0 
125 II 17.0 

3.3 ML Dense yeltow-brown sandy SU..T (ML), mps 3.0 mm, in partings, no 1- 1- 5 65 30 -
254.8 SM \odor, dry j 

4.0 - L. _ _ _ _ _ _ _ _ -WESS- _ _ _ _ _ _ _ _ ,,1-+-+-+-+-+--+--+->-+--f 
253.8 SP- Medium dense yellow silty SAND (SM), mps 2.0 mm, in partuigs, no 10 10 10 20 40 10 

S.O SM odor, dry 
SP-
SM -1.0ESS-

Very dense gray-brown poorly graded SAND with silt and gravel 

5 10 10 25 40 10 

250_8 (SP-SM), rnps 1.0 in., stratified, no odor. dry 

8.0 SP i1 Same as above 's 10 20 50 ~ 5 f-. - -

\_ _____ -GLACIOFLUVIAL DEPOSITS- _____ j 
Very dense gray-brown poorly graded SAND wilh gravel (SP). mps 1.0 

--

248.81--_ in.,noodor,wct J--1-1-,-----1-- __ 
IO.Osp~ . 

\ _ _ _ _ _ -GLACIOFUJVJAL DEPOSITS- _ _ _ _ 1 

Dense gray-brown poorly graded SAND (SP). mps 0.75 in., Slratificd. 
no odor, moist 

SP Same as above 

-GLACIOFLUVIAL DEPOSITS-

5 25 60 10 

5 5 25 55 10 

244.81---1--------------------- -.--- ..... --- --1-- __ 

14.0 SP Dense gray-brown poorly graded SAND with gravel (SP), mps 1.0 in., 5 20 35 30 10 
stratified, no odor. wet 

-GLACIOFLUVIAL DEPOSITS-

SP Same as above, except vczy dense 1015303010 5 

241.8 t--+----------------------+-++--1---1---1-+-+--!----'f----~ 
17.0 ML No«:: Boulder from 17.010 20.2 ft . 

-GLACIAL TILL-

g f-20 

~ ,__---,-~W4atrer=Leecvel=fD,eala"'-:::--::-::::-:--,----+--"S"'a"nn,.,,,nle,.,le,d,,en,,,tifi,,· "ca"ti,,,· o""n'--rrr,!,Wfe='l'::IO"'i"a"=.ara,,,m,,__t--___ s,,u,.,m'-'-"'m"'a'-'---rv _____ --f 

Ti 
Elapsed n.,, tl1 fft.lto: o Open End Rod OIi R"'°' Pipe 

une r, Bottom Bottom [ID Screen 
une (hr. >fCasi- ~u.,_ Water T Thin Wall Tube El Filter Sand 

~ t----+--+--1"--"""""l-"'-"""'l---l 0 ,.._..,~ 
a 1/14102 1300 3S Days - 21.7 19.0 U Undislurtled Sample liii!ill ==-,,• 

! s Spilt Spoon E:J ~ 
1j G Geopmbe ~ Ben!Onite Seal l---=:-,--,--,:,----'---'---~!--c--...1.~~'-,-,..~='--=~--'---~~',,-'l'=".,.-,-!,:=,e;,,e;,,~.,.L~=~-~=~------1 

Field Tests: Oilalancy: R-Rapid, S--51ow, N-Nane Plasticity:. N-Nonplastic, L-low, M-Mediurn, H-High 
I .I-•• •• " LI.U:-1,,, : •• ..:. f I_., ail 1•,.-'j"- U u:-"i. \J • 

Dale Overburden (lin. ft.) 22.5 
Roel< Cored (lin. ft.) . 

Samples S10 

Boring No. 32Z-OUl8XOB 

• 
1 ........ , as ·.. • • ! on 



1

t,t!II Boring No. 32Z-lll--08XOB 
TEST BORING REPORT Fde No. 10884-056 

Sheet No. 2 of 2 
o~ E £ :& "" vet Sand FrL1T. 

' Z.E 
in~ 

E Q. E V,sual-Manual Identification and Description .. i i • ;;. 
%g "' .. ~ 

i !I ji f j £ li,S -" 
~~ "' ! ;,_ 0 "' (Density/consistency, color, GROUP NAME, max. partide slze~, a. i: E o. = 0 0 

J!1 f • "' 0. .,., 
~ "' struciute, odor, moisture, oplional desaiplions, geologic inteq,retalioo) -,. -,. -,. "If' "If' m Jg 0 "' <no -.., 

11' 0: w- ::, 0 ... <I) 
~20 

49 S10 20.5 ML Very dense yellow-brown sandy SILT with gravel (ML), mps 3.2 ft, 
' 60 II 22.5 well bonded. no odor. wet 

30 
" 30 ~- -GLACIAL TILL-.. :- 236.3 

22.5 BOTIOM OF EXPLORATION 22.5 FT 

INSTALLED PIEZOMETER AT 22.0 FT 

:l 
,,; 

i 
o! 
:l ., 
0 ,. 
"' " i 
" ., 
~ 
0 

!:l 

-
9 

§ 
~ 

M 
" :: ~, 

-:iPT •Sampiw blowl per I In. -Muimwn ~slzil {mm) Is cklibtrffllltM bydlnct~ withkl ttM limitaUoM ofsampkr I Borina No. 32Z--01--08XOB • 
~ -- -···· .. 



- PIEZOMETER Piezometer 32Z-Ol-08XOB 
INSTALLATION REPORT Test Boring 3:ZZ.Ol-OSXOB 

Project MONflORING WELL INSfALLATION AOC32/43A Installation Date 10.-Dec-01 
City/State DEVENS.MA Location See Plan 
Client MASSDEVELOPMENT/ DEVENS COMMERCE CENTER 

Contractor EARTH 6XPLORATION SERVICES, WRENTIIAM, MA H&AFileNo. 10884-056 

Driller R.EASfWOOD H&ARep. W. Rubik 

Ground El. 258.8 

EL (!alum NGVD(l929) r--:ype of protective cover/lock: Cover/Padlock 

SOIL/ROCK BOREHOLE _ ~ Height 6f top of casing above ground surface 2.9 tt 
CONDITIONS BACKFILL 

(NtmbeB refer to de:vatioclfdeplh from ground SUfface k'I feei) 

(not to scaJe) •. :eight of top of riser pipe above ground surface 2.5 fl 

-CONCRETE- .,_ Type of protective casing: Guard Pi~ 
2.0 

-FILL- Length 5.0 fl 

-FILTER SAND- Inside diameter 6.0 in 

3.0 3.0 i..,_r-Deplh of bottom of roadway box 2.0ft 

-FORMER TOPSOIL- I Seals: Deplh to Thickness 
3.3 I Type top (fl) (fl) 

-BENTONITE- I Concrete 0.0 2.0 
-LOESS- I Bentonite Seal 3.0 7.0 

5.0 I 
I 
I 
I 

10.0 I 1ype of riser pipe: • Sch 40 PVC Solid 
I 

Inside diameter of riser pipe 2.0 in I 
I 
I Type of backfill around riser. Seal 

-01.ACIOFLUVIAL I 
DEPOSITS- I i,.---Diameter of borehole 6.5 in 

I 
._,!r-Deplh of top of well screen 12.0 fl 

-FILTER SAND-
! 

Type of screen or manufaciurer. Machine Slotted PVC I 

I 
I Screen gauge or size of openings 0.010 in 

17.0 I 
I 
I 

Diameter of weU screen 2.0 In 

I Type of backfill around screen Filter Sand 
-GLAClAL TILL- I 

~plh of bottom of well screen 22.0 ft n ! Depth of bottom of silt trap 

i I 
22.5 ft 22.S 22.S ___ J._r-OePlh of bottom of borehole 

Bottom of Exploration (Depths refer lo ground sutface) 
Remarks: Ground Ill. reflects estimated S!Ound surface at time of drillins,, erlor to gravel ~ elacement. 



- TEST BORING REPORT Boring No.32Z-01-09XOI 

Project MONITORING WELL INSTALLATION AOC 32/43A DEVENS, MA File No. 10884-0S6 
.ient MASSDEVELOPMENT/DEVENS COMMERCE CENTER Sheet No. l or 2 

..ontractor .EARTH EXPLORATION SERVICES, WRENnlAM, MA Start November 19, 2001 

Finish November 19, 2001 
Casing Sampler Barrel Drilling Equipment and Procedures Driller R. Eastwood 

Type -/SW s - Rig Make & Model: Mobile B-57 Trucl: H&ARep. W. Rubik . 

Inside Diameter (in.) 8.0/6.0 13/8 
Bit Type: Roller Bit Elevation 258.6 - Dnl!Mud: Datum NGVD(1929) None 

Hammer Weight (lb. 300 140 - Casing: 8" Casing to 34.0 ft. Location See Plan 
Hammer Fall (in;) 24 30 - Hoist/Hammer: Winch Doughnut l!anuner 

0 "'"7- E £ z •=vet Sand Field Test 

5. Z.E a,$ e a. E Visual-Manual Identification and Description 

I 
.. E • .,- "' 

., 
~ !! -" • /;' • .c a. 0 o..c a ~- "' ~ m -g ., 

~ l ;,;- j r- "' 8 .E " g 0. E ., Ea. (Denslty/conslstency, color, GROUP NAME, max. particle size-, ~ ., • Q. ,.o: .. ., I 0 0 ii: :::; u. u. 

E fl 
~ -.,; "' slructure, odor, moisture, optional descriptions, geologic inleq,retation) 

* * * 
-.,,. 

* 
-.,,. ls m 0 en en .. enO w- :::, ii: "' •O 

• 4 258.1 -Blacl:ASPHALT-
31 SI o.s 0.5 SM Very dense mouled brown-gray siliy S.AND with gravel (SM), once 10 10 10 20 30 20 
37 15 2.0 asphalt specks. mps LS in.. no odor. moist to wet 
46 

C 
25 S2 2.0 SM Same as above, except demc 
17 19 4.0 255.6 
II 3.0 

-, ·FILL-
12 

8 S3 4.0 SP Medium dense brown to light gray poorly•gradcd SAND (SP), mps 0.25 5 10 20 60 5 
13 10 6.0 mm .• stratified, no odor, dry 

s II SP Same as above PID = -GLACIOFLUVIAL DEPOSITS- ppm 
14 252.6 

'sP "'iii "'iii 'f5 '.iii 's f-. ~- ·- -17 S4 6.0 6.0 I\__ _ _ _ -G..!,A90FLUVIALJ)EPOSITS- _____ 20 
24 12 8.0 Dense light gray poorly-graded S.AND with gravel (SP). rnps 2.0 in .. 
16 sontifie<I. oo odor, drY 
15 • 250.6 t-- _____ -GLACIOFLUVIAL DEPOSITS- _ _ _ _ _ C -- -5 15 45 5 ~-L. ·- -10 S5 8.0 8.0 SP Medium dense light gray ro brown poorly-graded SAND (SP). mps 0.25 30 
II 10 10.0 in .• stratified. no odor. wet 
17 
17 248.6 • -GLACIOFLUVIAL DEPOSITS-

L1Q I- - -------------------- -!-I- f- - I- I- !-· ~- ·- -17 S6 10.0 10.0 SW Dense light brown well-graded SAND with gravel (SW), mps LS in.. 10 15 20 25 25 5 
20 II 12.0 stratified, no odor. wet ~ 
14 
18 

C 
17 S1 12.0 SW Same as above 
14 18 14.0 
19 -GLACIOFLUVIAL DEPOSITS-
24 

244.6 
SP -------------------- -!- - -- 50 's ~ ·- - -13 S8 14.0 14.0 Dense light brown poorly-graded S.AND (SP), rnps 3.0 mm., in 45 

15 13 16.0 partings, no odor, moist 
ts 18 

,. 19 242.6 
-GLACIOFLUVIAL DEPOSITS-• 

~ 's -· -- - -23 S9 16.0 16.0 SP Very dense brown poorly-graded SAND with gravel (SP). mp< 2.0 in., 10 15 15 25 
35 17 18.0 Stratified, no odor, moist 
77 
120 240.6 -GLACTOFLUVIAL DEPOSITS-

I- - ~------------------- • I- I- I- -1- ~1-- ~- ·- -51 SIO 18.0 18.0 SP Dense light brown poorly-graded SAND (SP), rnps 0.25 in., sontificd, 1 0 5 40 40 5 ~ 27 II 20.0 no odor, wet 3 
F. 19 
0 

27 -GLACIOFLUVIAL DEPOSITS-:; ~,o 
!l Water Level Data Samnle Identification Well Diaaram Summarv 

Date Tone Elapsed De th lfllto: 0 Open End Rod cm Riseff>;pe 
Overburden (lin. ft.) 34.0 

f-une (hr. Bottom Botto,- [ID Screen - LJ:Casi-· .... Water T Thin Wal Tube D Fitte<Sand Rock Cored (lin. It.) -!! 
11/20/01 0740 16 16.0 drY u Un<flSlulbed Sample IE:! CUttings Samples S17 .. 18.0 a 11128/01 0730 in well 28.9 s SplitSpoon - Grout 

~ - . 
E:J Concrete Boring No. 32Z-OU)9XOB u 1/12/(12 m 1300 5S Days . 33.5 30.0 G Geop(<>be ~ Ele<tt<riteSeal " 

,l Field Tests: pilatancy: R-Rapid, S-Slow. N--None,,.;;..:... Plaslicily:.. N-No lasti L-low M-Medium H-l-ligh :, I.•...... ... • u ... _. -- ·• • ,..'!. ___ c.l ..J -•• •--•~jotm 1 
1-l...J,,.1.,..i,,. V• 

u •c.-pr =~a i• - mm\ .. , rm nil(=-----' 
~ -· . - -- - ... .. 



- Boring No. 32z.lll-l19XOB 
TEST BORING REPORT File No. 10884-056 

Sheet No. 2 of 2 
0-:- E :s ~- "- Sand 

; Z§.., ~i I! % E Visual-Manual Identification and Description .. ., E .. ;:. 
~d 

a .. ~ 

i !! I I i ~ '5 t o..c .!!l 

~-:-
"' ~ 8 I j f;: i~ Ea. 0 fl (Density/consistency. Ollar, GROUP NAME, max. particle s1ze-, .c 

~ l 0 u.. l 
.. .... ., 

structure, odo,, molst..-e, optional desaiplioos, geologic inteq,retation) -;/1. -;/1. ~ 
g 0 "' "' o/1 f/10 --= -;/1. -;/1. -;/1. -;/1. i5 w- ::, 
<Jl ~20 

23 Sil 20.0 SP Same as above 
25 10 22.0 

' 19 -01.ACOFLUV!AL DEPOSITS-
18 

22 Sl2 22.0 SP Same as above, cxcq,t very dense. moist 5 5 ◄5 40 5 
24 13 24.0 
27 
42 

" Sl3 24.0 34 234.1 -- -IS 26.0 --~------------------- -· ~- -23 24.5 SW Very dense light brown wcll-gndcd SAND with gravel (SW), mps 1.0 10 20 20 25 20 5 1-25 45 in .• stratified.. no odor. moist to wet 
56 
29 Sl4 26.0 SW Same as above 
43 13 28.0 
35 -01.ACOFLUVIAL DEPOSITS-
43 : : 230.6 

' -~. --~-------------------- - - --•- ·- -40· SIS 28.0 =~: 28.0 GP Dense brown poorly-graded GRAVEL with S3l1d (GP), mps 3.0 in., no 30 25 25 15 5 
19 7 30.0 -~. 

odor. wet • =~: 
13 
17 :1::: -01.ACIOFI.UVIAL DEPOSITS· ~,o 

S16 30.0 No recovery. Pushing gravel. 13 
13 0 32.0 
14 
10 ; 226.6 - --

-Dense light brown poorly-graded SAND (SP), mps 0.5 in., stntificd, no ~ 5 ~- - ·- -21 Sl7 32.0 • 32.0 SP 5 25 40 
19 14 34.0 : odor, Wet 
22 
33 

:-:=::: 224.6 -01.ACOFLUVIAL DEPOSITS-

" 34.0 BOTTOM OF EXPLORATION 34.0 FT. 

INSTALLED PIEZOMETERAT 33.5 FT . 

• ~ 
2 
~ .. 
8 

I 
;=. 
C 

:; 
!; 

-
~ ; 
~ 
0 

3 
ll ~, 

-sPT•~Wows.,.rlicl. -Muimumpa~ake(min) .. CIMel1nk.-dbydnctob11 -•tionVftlhlnttM.~cf~ I Borina No. 32Z-Ol-(19XOB • 0 .. . ~ "I.~. •-• ,..,._ .. ,a--••• • ••' . . 



- PIEZOMETER Piez.ometer 32Z-Ol-09XOB 
INSTALLATION REPORT Test Boring 32Z-Ol-09XOB 

Project MONITORING WELL INSfALLATION AOC32/43A Installation Date 20-Nov-OI 

C"dy/State DEVENS.MA Location See Plan 

Client MASSDEVELOPMENT/ DEVENS COMMERCE CENTER 

Contractor EARTIIEXPWRATION SERVICES, WRENTHAM, MA H&AFlleNo. 10884--0S6 

Driller R.EASTWOOD H&ARep. W. Rubik 

Ground El, 258.6 

Et.Datum NGVD (1929) r-::ype of protective cover/lock: • Bolted Cover 

SOIUROCK BOREHOLE Depth of top of roadway box betow ground surface 0.0 tt 
- 14-' 

CONDITIONS BACKFILL 
~refet to dewtion/depth from ground strlace Inf~) 

(llOt lo sc:ak:) --Depth or top of riser pipe below ground surlace 0.4 It 

-ASPHALT- -CONCRETE- ,.__ Type of protective casing: Roadwa~ Box 
o.s 0.5 

Lenglh 0.8 It 
-FILTER-SAND-

-FILL- 2.0 Inside diameter 6.0 In 

.,._r-Oepth of bottom of casing 0.8 ft 

3.0 
I I -CEMENT GROUT- Seals: Depth to Thickness 
I I Type top {ft) (ft) 
I I Concrete 0.0 0.5 

18.S 
I Cement Grout 2.0 16.5 I Bentonite 18.5 3.0 I 

-BENTONITE- I 
I 

Sch 40 PVC Solid , 
21.S :rype of riser pipe: I 

I 
Inside diameter of riser pipe 2.0 in I 

I 
I Type of backfill around riser: Seal 

-GLACIOFLUVIAL I 
' DEPOSITS- ~Diameter of borehole 9.0 in 

I 
I ~ Depth of top of well screen 23.5 tt 

I . 
Type of screen or manufacbJrer: Machine Slotted PVC . 

-FILTER SAND- I 
I Screen gauge or size of openings 0.010 in 
I 
I Diameter of well screen 2.0 in 
I 
I Type of backfill around screen Filter Sand 
I 

~th of bottom of well screen 33.5 ft 

I 
Depth of bottom of sill Ira~ I . 

I 
34.0 ft 34.0 34.0 I ___ J._r---DePth of bottom of borehole 

Bottom of Exploration (Deplhs refer to ground surface) ! 

Remalks: 



- TEST BORING REPORT Boring No.3µ..01-10XBI 

Oroject MONITORING WELL INSfALLATION AOC 32/43A DEVENS, MA File No. 10884-056 
lien! MASSDEVELOPMENT/DEVENSCOMMERCECENTER Sheet No~ I of 2 

.;ontractor EARTII EXPLORATION SERVICES, WRENTIIAM. MA Start December 31, 2001 

Casing Sampler Bam,I . Drilling Equipment and Procedures 
Fmish Januacy 2, 2002 
Driller J.Galvin 

Type SW s HQ Rig Make & Model: Mobile B-57 A TV H&ARep. D. Vetozzi 

Inside Diameter (m.) 6.0 13/8 2.S 
Bit Type: Roller Bit Elevation 258.6 
Drill Mud: Nooe Datum NGVD(l929) 

Hammer Weight (lb. 300 140 . Casing: SW 109.0ft. Location See Plan 
Hammer Fall (in.) 24 30 . Hoisl/Hammer. Winch Dooghnut Hammer 

0-:- E t :& ,~ vel sand FJekl Test - Z.!: - e Visual-Manual Identification and Description 
i!! .!! s .,!$ E 

i!! 
.. .. - "' .. ~ 

~i ~ j ... ii d c..c .. 
~ 

U) 

£ 1! al 
.c t t- 0 8 u g> E ., Ee. U) (Denslly/cooslstency, coloc, GROUP NAME, max. particle s1ze-, i = 

~ 
n. .,a: .... ~ 

.. ...,. 0 0 :; u. u. ! .. 
! "' "'a!S <IJ Cl --= U) strudure, odor, mOlsture, optional descriptions, geologic interpretation) ,,. 'if. 'if. 'if. 'if. ,,. m w- ::, a ii: 

I- 0 
• ,. I~ 258.0 •Black ASPHALT-

L 110 SI 0.6 0.6 SM Very dense dulc brown silty SAND with gravel (SM), mp, 6.0 mm. no 10 10 15 25 ◄O 
93 IS 2.0 structu.re. no odor. moist 
90 
10 S2 2.0 SM -FILL- 10 25 15 30 15 20 
2S 12 4.0 Medium dense dark brown silty SAND with gra"el (SM}. mps 1.0 in .. 
20 no strueturc. DO odor. wet 
IS 

254.6 ---------------------- -I- I- '- - I- I- '-· ~- ·- -32 S3 4.0 4.0 GP Very deru.e dark brown poorly graded GRAVEL with sand (GP}. mps 30 30 20 _20 
28 6 6.0 3.0 in., DO structure. no odor, wet 5 70 
50 -FILL-. 
32 S4 6.0 SP Same as above 40 30 1! 15 
80 4 1.S 
120 

>--- TOP OF BEDROCK AT7.S FT 

SEE CORE BORING REPORT FOR ROCK DETAILS 

~, . 
• 
• 

~15 • 
" . 
• 
2 
0 .. 
8 ,,, 
" 9 

il L 
~ 
C 

Ii .. 
~ Water level Data Samele Identification Well Dia--- Summarv 

Date Tome Elapsed """"'/ft.) to: 0 Open End Rod 
OJ] Riser Pipe Ovetbtuden {lin. ft.) IO.0 

!rime (hr. - llottom HB Sa-eon ~ uc-:...~ ~'" _, Water T Thln Wall Tube FillerSand Rack Cored (lin. ft.) 17.0 
5 1/03/02 0700 16 9.0 27.0 21.0 u tJndisturbed Samplo 0 Cuttings samp1es S4,C4 I 1/11/02 0855 9Days 21.S 21.8 s Spli!Spoon 

11111 Grout . 
E.3] Concrete Boring No. 32Z-01-10XBR ~ G Geoprobe ~ --l!, 

Field Tests: Dilatancy: R-Rapid, S-Slow, II-None Plasticity:.. ; N-Nonp_,-, .,Iastic,~-.:.:-··, 0L-l.ow, M-Medium, ._;H-Hig, ·._.,::::.:· h I I ~•• ;. • • U LC-'- n.v -• • • -•• • V.\/on, u:-h .. -SPT= "' -Maximum Datticle size (mm\ is determined t:w direct observation 'Mthin the Jimitations of s:amnw- me fin milfimP.:fP.rn\ u 



-
'"" 10 -

... IS -

~ 20 

1- 2S -

Oriftfng 
Rate 

Min.lft 

3 

3 

4 

4 

4 

5 

3 

4 

5 

4 

5 

s 

s 

s 

4 

5 

4 

CORE BORING REPORT Boring No. 32Z-01-10XBR 
File No. 10884-056 

Recovery/ROD 
Run Depth,t---,.c'-----1 Weath-
No. (ft) in. % ering 

Well 
Dia­
gram 

Cl 10.0 
14.0 

C2 14.0 
19.0 

C3 19.0 
22.0 

C4 22.0 
27.0 

45 
4 

59 
23 

29 
13 

52 
30 

93 
8 

98 
38 

81 
36 

&7 
50 

Fresh 
to 

Slight :, 

Fresh :: •. 
to ':. I= ~-

Moder-.:; • 
ate 

Fresh 
to 

Slight :J '.: 
::F 
<F 
:: 
:::~ •: 
~::J; ~=-
·=·J;; •: 

FrCSh '.J~ .:: 
lO •:::F :: 

Slight ::: ::: ·.· ... 
::·F::· 

-· ~~ .. ~ ;~-
Fresh -:•e . 

to r.:-.-.-:=-. 

Slight ll!llll~!l 

:[l!I 
:-:->:-:-

ElevJ 
Depth 

(ft) 

=•·· 
1.S 

Sheet No. 2 of 2 

VISUal Description 
and Remarks 

SEE TEST BORING REPORT FOR OVERBURDEN DETAILS 
TOP OF BEDROCK AT 7.5 FT 

No<e: Advanced roller bit to 10.0 ft. 

-BEDROCK-
Ci to 12.0 ft: Very hard, fresh to slightly weathered. gray white aphanitic 10 
fine grained QUARTZITE. Foliation extremely thin at high angle. Joints at 

246.6 moderate to high angle. extremely close to close, rough, stepped to planar. 
12.0 \oxidize!!. fulht to_open . _______________ _ 

Cl from 12.0 ft: Very hard, fresh to moderately weathered, gray white. fine 
to coarse grained QUARTZITE. Foliation extremely thin at high angle. Joint 

244.6 sets at high angle. close to open. rough, stepped to planar. oxidized, tight 10 
14.0 open 

\ -BEDROCK- 1 
tlore: Cavities I.Oto 4.0 in~vygs..J.1iJl!.tly_weathered !!!!llrtZ veins. ___ ~ 
C2 from 14.0 ft: Very hard, fresh 10 slightly weathered, aphaoitic to fine 
grained QUARTZITE. Foliation extremely thin at high angle. Joints at high 
angle, extremely close to moderate, smooth to rough, planar to stepped. 
oxidized. tight to open 

-BEDROCK· 
(Possible Vaughn Hills Formation) 

C3: Same as above. except oxidized from 21.0 to 22.0 ft 

C4: Very hard, fresh to slightly weathered, gray white, aphaoitic to fine 
grained QUARTZITE. Foliation extremely thin at high angle. Primary join, 
SCI extremely thin at high angle, extremely close to close. rough, stepped to 
planar, oxidized, tight to open. Secondary joint set at low angle, moderate. 
rough. planar. oxidized, right to open 

231.61-----=========-='rn'-----1 27.0 BOTTOM OF EXPLORATION 27.0 FT 

INSTALLED PIEZOMETER AT 22.S FT 



- PIEZOMETER Observation Well 32.Z-01-l0XBR 
INSTALLATION REPORT Test Boring 32Z.01-10XBR 

PTojeet MONITORING WELL INSTALLATION AOC32/43A Installation Date 2-Jan-02 
City/Slate DEVENS.MA location See Plan 
Client MASSDEVELOPMENT/DEVENS COMMERCE CENTER 

. contractor EARTil EXPLORATION SERVICES, WRENTIIAM, MA H&AFlloNo. 10884-056 

Driller J. GALVIN H&ARep. D. Vclozzi 

Ground EL· 258.6 

El. Datwn NGVD (1929) ~ype of protective cover. Bolted Cover 

SOIUROCK BOREHOLE _L ,._r-Depth of top of roadway box below ground surface 0.0 ft 
CONDITIONS BACKFILL 

(Nurooer.. refer to dev.ltiOn/dcpth from ground surface in feet} 

(nee to scale) 

-ASPHALT- -CONCRETE-
0.6, ____ _ 

______ ,0.7 

-FILTER SAND• 

-FILL- -------'2.5 

-BENTONITE-

7.5. ____ _ 

______ 10.5 

-BEDROCK-

-FILTER SAND-

I 

1.--Depth of top of riser pipe below ground surface 0.4 ft 

,.__ Type of protective casing: 

Length 

Inside diameter 

..i-Depth of bottom of roadway box 

I 
I .. I 
I 
I 
I 
I 
I 

Seals: 
Type 

Concrete 
Bentonite Seal 

Depth to 

top (ft) 
0.0 
2.5 

---1 --a--. ype of riser pipe: 

I 
I 
I 
I 
I 

' 
Inside diameter of riser pipe 

Type of backfill around riser. 

!+-Diameter of borehole 

I 
~ Depth of top of well screen 

; Type of screen or manufacturer. 

I 
I 
I 
I 
I 
I 
I 

Screen gauge or size of openings 

Diameter of wen screen 

Type of backfiJI around screen 

~pth of bottom of well saeen 

! Depth of bottom of slit trap . 

Thickness 

(ft) 
0.7 
8.0 

Roadway Box 

0.8 ft 

6.0 In 

0.8 ft 

Sch 40 PVC Solid 

2.0 in 

Seal 

6.0 In 

12.5 It 

Machine Slotted PVC 

0.010 in 

2.0 In 

Ftlter Sand 

22.5 ft 

I 
__ __;2~7~.0:..... _ _.1 ___ .::,27::;.0::_ __ -1• ... ___ J._.r-DePth of bottom of borehole 27.0 ft 

Bottom of Exploration (Depths refer to ground SU!lace) 

Remarks: 



- TEST BORING REPORT Boring No.32Z-01-11XBI 

Oroject. MONITORING WELL INSTALLATION AOC 32143A DEVENS, MA File No. 10884-056 
;Jient MASSOEVELOPMENT/DEVENS COMMERCE CENTER Sheet "!o, I of 2 

Contractor EARTH EXPLORATION SERVICES, WRENTHAM, MA Start November 13, 2001 
Fmish November 13, 2001 

Casing Sampler Barrel Drilfing Equipment and Procedures Dfiller R. EastwOQd 
Type SW s HQ Rig Make & Model: Mobile B-S7 Truck H&ARep. J. Morey 

Inside Diameter [m.) 6.0 I 3/8 2.5 
Bit Type: Roller Bit Elevation 262.8 
Drill Mud: None Datum NGVD(l929) 

Hammer Weight (lb. 300 140 - Casing: driven Location See Plan 
Hammer Fall (Kl.) 30 30 - Hoist/Hammer. Winch Doughnut Hammer 

o~ E = .8 ~ el Sand Field Test 
2 Z.£ --0, l'! Q. E Visual-Manual Identification and Description ., 

~ 
.. .,- .,s "' 

., 
~ 11 J ! i,'; .. b 5 Q.ti a..c: i5 ~ 
u, 

g ~ al ! ,:: ~ ,g, 
Q. ... i~ Eli. u, 

(Density/consistency, cot0<, GROUP NAME, max. particle size-, ::, - - .. .c :g 
j Q. ., --0, 0 0 u. u. .; !l' .. ., ..... 

~ u, structure, odor, moisture, optional descriptions, geologic interpretation) m 0 <I) <I) o!S <JIO -.., 
11'. 11'. 11'. ,F. ,F. ,F. B {!. w- :, a: CJ) ~o 

• 4.1---J -Blatk ASPHALT-100/2" SI 0.3 0.3 SP- Very dense dark brown to black: SAND with silt and gravel (SP-SM). 5 10 20 30 20 10 33 12 1.5 SM mp, 1.25 in .. no sttucQlre, no odor, dry, particles and fra_.is of .. 
brick 

44 S2 2.0 SP· Same as above 
PID = 0.0/0,0 ppm 

39 14 4.0 SM 
PID = 0,0/0.0 ppm 66 

52 
' 258.8 •FILL-

24 SJ 4.0 4.0 
I-

SP 20 30 40 10 29 10 6.0 l Note: 6.0 in. cobble at 3.5 ft. 
5 35 f.;! Very dense brown to tan poorly..graded SAND with gravel (SP). mps 

' O.S in., homogeneous, no odor. wet 25 

10 S4 6.0 SP 
PID = 0.0/0.0 ppm 

10 30 50 10 
14 18 8.0 -GLACIOFLUVL\L DEPOSITS-
16 Dense to very dense light brown poorly-graded SAND with gravel (SP). 
49 mps O.S in .. homogeneous. no odor, wet 

' - PID = 0,0/0.0 ppm 
TOP OF BEDROCK AT 8.0 FT. 

SEE CORE BORING REPORT FOR ROCK DETA!LS 
~10 

' 
~ t-15 • 

:i • ~ 

.1 
!l 

I 
3 
~ 
0 

15 020 
0 

Water Level Data Sa=le Identification Well Oiaaram Summafll 

Date lime Elapsed De1 thUt.\to: 0 Open End Rod ~ 
Rise<Pipe 

Overburden (lin. fl) 11.0 ~ lrune (hr. Bottom Bottom Saeen ....... Water T Thin Wall Tube D Filll!rSand Rock Cored (lin. fl) LO.O s 
11/14101 1130 21.0 21.0 10.75 u Undisturbed Sample 0 Cuttings Samples S4,C2 " 

. -;; 
1/11/02 1200 S9Days 17.85 17.65 s Spit Spoon Groot 

~ - ~ Concrele Boring No. 32Z-Ol-11XBR u 
G Geoprobe ~ 

~ 

BeotoniteSeal ~ 

Field Tests: ~ila~ncy: R-Rapid, S-Slow, N-None Plasticity: N--Nonplastic.,, L-1.ow, M Medium, H-High :e 
' 

IJ-•• •• • uu~r.. • 1., , -·· ·•• • u u:...i. V.''--· 1-f'.nh ~· "$;.PT:~...,.....,_.~-~;.. .................. ...........i.....-1-\;...~..- .... -...------........:- ....... ~ _,, _ __.,._ -·- r- ....,us;__.._\ 



I 

I Drilling 
"spth Rate 
.fl) Min.Ill 

1- 10 -

20 • 

8 

6 

6 

s 
5 

6 

5 

7 

7 

6 

CORE BORING REPORT 
Boring No. 32Z-01-11XBR 
File No. 10884-056 
Sheet No. 2 of 2 

Recoveiy/RQO Well Elev.I 
Run Depth Weath- Dia- Depth 
No. (ft) in. % ering gram (ft) 

VISUal Desaiption 
and .Remarks 

Cl 11.0 
16.0 

C2 16.0 
21.0 

57 
54 

58 
58 

95 
90 

97 
97 

Fresh 
IO 

Slight 

Fresh 
to 

Slight 

=. 

... 
::1= 
:.-1= 
::•J;; 
::= ... 
.:::1= .. 
:::F ::· 
:--,:: 
-:•!= 
·.,= 
::-}; 
:J:: 

:;:: :: 
::: 

SEE TEST BORJNG REPORT FOR OVERBURDEN DETAil.S 
TOP OF BEDROCK AT 8.0 Ff. 

Cl: Very hard fresh to slightly weathered, gray with bid streaks, mediwn­
to coarse-grained gr.u,itic GNFISS, few joints, horizontal IO low angle. close 
spacing, rough, undulating, fresh, open, mioor garnet growth .. 

C2: Similar to Cl. 

-BEDROCK­
(Possible Ayer Granite) 

241.8 f-----'----==========c.-a=,------; 21.0 BOTTOM OF EXPWRATION 21.0 Ff. 

INSTALLED PIEZOMETER AT 19.0 FT. 



- PIEZOMETER Obse,vationWell 3:ZZ.01-IIXBR 

INSTALLATION REPORT Test Boring 3:ZZ.01-ll.XBR 

Project MONITORING WELL INSTALLATION AOC32/43A Installation Date 14-Nov-OI 

City/State DEVENS, MA Locallon Sec Plan 

Client MASSDEVELOPMENT/DEVENS COMMERCE CENTER 

Contractor EARTH EXPLORATION SERVICES, WRENTIIAM, MA H&AFlleNo. 10884-056 

Driller R.EASTWOOD H&ARep. J. Morer 

Ground El, 262.8 

El.Datum NGVD(1929) r-=:ype of protective cover/lock: Bolted Cover 

SOILJROCK BOREHOLE Depth of top of roadway box below ground sunace 0.0 ft _., 
CONDITIONS BACKFILL 

(Numbers refttto l!H!WUon/depth from ground SUfface in feet) -
(not to scale) -Depth of top of riser pipe below ground surface 0.6 ft 

-ASPHALT• -CONCRETE- - Type of protective casing: RoadwarBox 
0.3 

0.6 Length 0.8 ft 

-FILL- -FILTER SAND- Inside diameter 6.0in 
3.0 

4.0 .r-Oepth of bottom of casing 0.8 ft 
-CEMENT GROUf-

I I -GLACIOFLUVlAL Seals: Depth to Thickness 

DEPOSIT- 7.0 I I Type top (ft} (ft) 
I I Concrete 0.0 0.6 

8.0 
I I Cement Grout 3.0 4.0 

-BENTONITE-
I Bentonite Seal 7.0 2.0 I 
I 

. I 
-ype of riser pipe: Sch 40 PVC Soiid 9.0 I 

I 
Inside diameter of riser pipe 2.0 in . I 

I 
I Type of backfill around riser. Seal 

I 
.._Diameter of borehole 6,0 in 

I 
-BEDROCK- I Depth of top of well screen 9.0 ft 

I . 
Type of screen or manufacturer. Machine Slotted PVC • 

-FILTER SAND- I 
I Screen gauge or size of openings 0.010 in 
I 
I Diameter of weH screen 2.0 in 
I 
I Type of backfill around screen Filter Sand 
I 

~pth of bottom of well screen 19.0 ft 

I 
Depth of bottom of slit trap I 

I 
21.0 ft 21.0 21.0 I ___ .f...r"°"Pth of bottom of borehole 

Bottom of Exploration (Depths refer to ground surface) 

Remaiks: 



11,!II TEST BORING REPORT 
Boring No.32Z-01-12XBI 

Project MONITOJµNG WELL INSTALLATION AOC 32143A DEVENS, MA File No. 10884--056 

:::lient MASSDEVELOPMENTIDEVENS COMMERCE CENTER Sheet No. 1 of 3 
Contractor EARTH EXPLORATION SERVICES, WRENTHAM, MA Start November 15, 2001 

Finish November 15, 2001 
Casing Sampler Barrel Drilling Equipment and Procedures Driller R. Eastwood 

Type SW s HQ Rig Make & Model: Mobile B-57 Truck H&ARep. J.Morey/W.Rubik 

Inside Diameter (in.) 6.0 13/8 2.5 
Btt Type: Roller Bit Elevation 259.1 
DnllMud: None Datum NGVD(1929l 

Hammer Weight (lb. 300 140 . Casing: driven Location See Plan 

Hammer Fall (in.) 24 30 - Hoist/Hammer. Winch Doughnut Hammer, 

ci~ E t Ji ::,ravel Sand F.eld Test 

"" z.s - !! Visual-Manual Identification and Description E 
CD~ 

E I 
., ., .,- C, ., 

Ji ~ " ., i5' 
., 

t - ,,; 'ii.<: .!!! 0 

! I l l i!l 2> I r- a.., Q i~ ., 0 C .c " !:ia:: ea 
1 0 (Density/consistency, color, GROUP NAME, max. partide size••. (J (J u. u. .!! g, "' ., Q. ., ., .!!! 

., 
C f/J f/J.,, f/JO -.., "' structure, odor, moisture, optional descriptions, geologic interpretation) .,,, .,,, .,,, .,,, .,,, .,,, 

0 {!. €l. w- ::, "' eo 
.s 258.7 -ASPHALT-• 

39 SI 0.4 0.4 SP- Very dense dark: brown to black SAND with silt and gravel (SP~SM), 5 15 20 30 20 10 
> 35 12 2.0 SM mps 1.0 in., no structure, no odor, moist 

25 PID ~ 0.3/0.3 ppm 

14 S2 2.0 SP Medium dense dark brown to black SAND with gravel (SP), mps 5.0 10 15 40 30 5 
13 3 4.0 mm., no strucrurc, no odor, moist 
10 PID = 0.3/0.3 ppm 
6 255.1 
6 S3 4.0 4.0 

-FILL-
SP Medium dense brown to tan SAND with gravel (SP). mps 4.0 mm., no 10 10 50 30 

8 6 6.0 strucrore, no odor, dry 05 13 
17 

PIO = 0.1/0.1 ppm 

18 S4 6.0 SP -GLACIOFLUVIAL DEPOSITS- 10 20 40 30 
19 20 8.0 Dense light brown to mn SAND with gravel (SP). mps 4.0 mm., no 
22 suucture, no odor, dry 

24 PID = 0.110.1 ppm 

14 S5 8.0 SP Dense light brown SAND with gravel (SP), mps 5.0 mm., no structure, 15 20 40 20 5 
18 3 10.0 no odoc, wet, cobble stuck in head of spoon 
23 PID = 0.1/0.1 ppm 
40 

-10 
13 S6 10.0 SP Similar to above 15 2040 20 5 
18 6 12,0 PID = 0.1/0.1 ppm . 27 
26 247.1 ----------------------- -I- f- • -- - -
33 S7 12.0 12.0 SP Very dense light brown 10 tan SAND widt gravel (SP), mps 1.0in .. 10 15 30 30 10 5 
24 12 13.1 bonded, no odor, wet, sand-gravel mix 

'" PID = 0.1/0.3 ppm 
-GLACIOFLUVIAL DEPOSITS-

17 S8 14.0 SP Very dense light brown SAND widl gravel (SP), mps S.O mm., bonded, 10 5 30 30 10 5 
21 10 16.0 no odor, wet, sand-gra.vcl mix 

1--15 • 49 PID = 0.1/0.1 ppm 

~ 
50 

51 S9 16.0 Similar to above 10 15 30 30 10 5 
100/6" 6 17.0 242.1 PID. = 0.1/0.1 ppm 

17.0 -GLACIAL TILL-

Noo:: Gravel from 17.0 to 19.0 ft. Start to core 1.5 ft. 3.S ft. boolders. 

-
•o 

Water Level Data Sa= Identification Well Di~ram Summarv 

Date Time Elapsed Denth (ft.) to: 0 Open End Rod OJ] Risel'Pipe Overburden (lin. ft.) 29.5 
!rune (hr. Bottom Bottom Ill] Saeen , 

dCasi- ·•••·• 
Water T Thin Wall Tube □ Filter Sand Rock Cored (lin. ft.) 10.0 

i 11/15/01 U730 40 . 39.S 23.3 u l.lndisblrtledSample 0 Cutlings Samples S12, C2 
12/17/01 0650 32 Days 38.2 24.0 s SplltSpoon -Grout . E3] Concrete Boring No. 32Z-01-12XBR 

~ 1114102 1030 f,O Days . 38.0 34.2 G Geoprobe ~ -Seal 

ll Field Tests: Oilatancy: R..Rapid S-Sfow II-None Plasticity: N-Nonplastic, L-low, M-Medium, H-High 
:;, I .J - ~•.. - • U.LU"'h nn, • 1.1...M,,.""' i .J NU -,~ • ...A""tu.... U.Llinh V-V""~' H'r"' 

•~PT= C::,......a-~ .,._.,::_;., ...... ,.,: __ __..,,,,_,.._ 1-\i...--.-:-.. ...... ..-:.-.... ............ -,:_ •. .:.u.:... ...... ~- -.l ..... __ , __ ._ r.---=..:.-...._\ 



- Boring No. 32Z.01-12XBR 
TEST BORING REPORT Fote No. 10884-056 

Sheet No. 2 of 3 
o~ E -s ii r.:ravel Sand w T•• g Z.E ~ I'! Cl. 1 Visual-Manual Identification and Description ., .. E -.. -:- CD- "' 

., 
j i i -f -5 o.g "ii= a e 

l ~~ ~ 'fi ,5 ... "' "' g, Cl. Ea: E5i- I 
,. 

0 (Density/consistency, color, GROUP NAME. max. particle size-. <.J ::. u. u. ~ ! 
~ C> "- .,_ -g 0 <J) c,J.., "la - .. "' structure. odor, moistura, optional desaiplions, geologic interpretation) "if!. "if!. "if!. :I'- :I'-* = ~ 

w_ :::, 
C "' ~20 

29 SIO 21.0 SM Very deose brown silty SAND with gravel (SM), mps 1.0 in., 5 10j2( 20 30 15 S1 6 23.0 well-bonded. no odor. wet > 70 PID = 0.0/0.0 ppm 
38 

-GLACIAL TILL-

Note: Casing stopped at 17.0 ft. on 11/15101. 
19 Sil 24.0 SM 15 1 5 20 35 15 
22 20 26.0 Note: Removed 6• casing and replaced wilh 8" on 11/16/01. ~,s 
26 Dense brown silty SAND with gravel (SM), mps 5.0 mm.. wcll-booded, 
24 no odor. Wet 

> 
PID = 0.0/0.0 ppm 51 Sil 26.0 SM 10 5 5 60 20 

116 6 27.0 Very dense brown silty SAND with gravel (SM), mps 5.0 mm., bonded, 
~ no odor, wet 

PID = 0.010.0 ppm 
TOP OF BEDROCK AT27.0 FT. 

" SEE CORE BORING REPORT FOR ROCK DETAILS 

-30 

•35 

s 
"' " ~ 

~ -i 
ii 
" C 

li 
a 

~ 

~ 

i 
0 
0 
~ ~. "SPT1<S-o&.f'biawaDM&M'5, '"Ua,r---~ah,AI-\."' .... nnlo_..hv....,_......_.,.,..,_witt\lnth,o~,r,I__..._ I - . .. ".t'J7.J\1_1?VRD 



-Drill" 
)eptl ~ 
(ft) Min.llt 

- 30 -

r 35 • 

7 

4 

3 

3 

3 

3 

2 

2 

3 

2 

CORE BORING REPORT Boring No. 32Z-01-12XBR 
File No. 10884-056 
Sheet No. 3 of 3 

Recovery/ROD Well ElevJ 
Run Depth Weath- Dia- Deplh 
No. (ft) in. % ering gram (ft) 

Vtsual Desaiption 
and Remarks 

Cl 29.5 
34.S 

C2 34.5 
39.5 

50 
26 

57 
27 

83 
43 

95 
45 

Slight 
IO 

Fresh 

Slight 
IO 

Fresh 

=. 
•:• 

~i:~ \~ 
::-; 
::-~ 
::-~ 
::.~ :: 

~: 5 ~: 
:: I= :=: 

:~- ~ :~ 

j}) 
.:::::::::: 
:::::::::: 

~·-• 
27.0 

SEE TEST BORING REPORT FOR OVERBURDEN DETAil.S 
TOPOFBEDROCKAT27.0FT 

NOie: Advance borehole wilh roller bit IO 29 .5. 

Cl: Hard to ver:y hard, slightly weathered to fresh, mottled light gray to 
rusty-brown, aphanitic IO fine-grained QUARTZITE. Foliation extranely 
thin :u high angles, joints :U low IO high angles, extremely close to moderate, 
smoolh IO rough, planar, oxidized, open, some with sandY silt in-filling. 

-BEDROCK-

Cl to 38.7 ft.: Same as above, with thin oxidized shale layer. 

Note: Losing water while drilling, joints producing sandy silt. 

220.4 '-
38.7 C21rom 38.7 ft.: Coil.tact zone with possible CONGLOMERATE.- - -

219.6 
39.5 \ -BEDROCK. 

BOTTOM OF EXPLORATION 39.5 FT. 

INSTALLED PIEZOMETER AT 38.2 FT. 



- PIEZOMETER Observation Well 32Z..Ol-12XBR 

INSTALLATION REPORT Test Boring 32Z..Ol-12XBR 

Project MONITORING WELL INSfALLATION AOC32143A lnsblllation Date 19-Nov-01 

City/St.ate DEVENS,MA Location Sec Plan 

Client MASSDEVELOPMENT/DEVENSCOMMERCECENTER 

Contractor EARTH EXPLORATION SERVICES, WRENTIIAM, MA H&AFileNo. !0884-056 

Driller R.EASTWOOD H&ARep. W. Rubik 

Ground EL 259.1 

El. Datum NGVD (1929) ~ype of protective cover.llodc Bolted Cover 

SOIL/ROCK BOREHOLE _j_ ~ Depth of top of roadway box below ground surface 0.0 ft 

CONDITIONS BACKFILL 
~ refer k> elevation/depth from ground sud.cc in feel) 

(not kl scale) 

-ASPHALT-
0.4 ____ _ 

-FILL-

4.0 ____ _ 

-GLACIOFLUVIAL 
DEPOSIT-

17.0 ____ _ 

-GLACIAL TILL-

27.0 ______ , 

-BEDROCK-

-CONCRETE-

______ 0.5 

-FILTER SAND-

-------"2.0 

I 
I 
I 
I 

-CEMENT GROUT- I 
I 
I 
I 
I 

______ 25.0· 

-BENTONITE-

______ 2.8.0 

-FILTER SAND-
I 
I 
I 
I 
I 
I 

IL--I-Jepth of top of riser pipe below ground surface 

f+-Type of protective casing: 

0.4 ft 

Roadway Box 

Length 

Inside diameter 

i..,-Depth of bottom of casing 

I 
I 
I 
I 
I 
I 
I 
I 

Seals: 
Type 

Concrete 
Cement Grout 
Bentonite 

Depth to 
top (ft) 

0.0 
2.0 
25.0 

l+-o-
1

--S"-,ype of riser plpe: 

I 
I 
I 
I 
I 

Inside diameter of riser pipe 

Type of backfill around riser: 

i-Diameterof borehole 

I 
r-r-Depth of top of well saeen 

: Type of screen or manufacturer: 

I 
I 
I 
I 
I 
I 
I 

Screen gauge or size of openings 

Diameter of wen screen 

Type of backfill around screen 

~r----0!,i>'lh of bottom of well screen 

I,_., I __ !!-_Depth of - of sill trap 

0.8 ft 

6.0 in 

0.8 ft 

Thickness 
(ft} 

0.5 
23.0 
3.0 

Sch 40 PVC Solid 

2,0 In 

6.0in 

28.2 fl 

Machine Slotted PVC 

0.010 in 

2.0 in 

Filter Sand 

38.2 ft 

I I 
39.S fl __ __,3"'9"".s'----'----""39'-'.s=---__ _,,._ ___ ~th of bottom of borehole 

Bottom of Exploration {Depths refer to ground surface} 

Remarks: 



I 

I 
I 
r 
I 

' 

'·' 

' 

,J 

' J 

s 
re 
• 
;;: 
~ 
0 
0 

" m 
9 

I 
0 

6 
0 

~ 
C • , 
• ,; 
ra 
~ 
!I 
g 
•' C • , 

ill '' Boring No32M-01-13X8 TEST BORING REPORT 

Project MONITORING WELL INSTALLATION AOC 32/43A DEVENS, MA File No. 10884-056 
Client MASSDEVELOPMENT/DEVENS COMMERCE CENTER Sheet No, I of 2 
Contractor EARTH EXPLORATION SERVICES, WRENTHAM, MA Start December 26, 200! 

Finish December 26, 2001 
Casing Sampler Barrel Drilling Equipment and Procedures Driller R. Eastwood 

Type SW s HQ Rig Make & Model: Mobile B-57 Truck H&A Rep. W. Rubik 

Inside Diameter (in.) 6.0 I 3/8 2.5 
Bit Type: Roller Bi, Elevation 259.l 

I 
Drill Mud: None Datum NGVD (1929) 

Hammer Weight (lb. 300 140 - Casing: driven Location See Plan 

Hammer Fall (in.) 24 30 I - I Hoist/Hammer: Winch Doughnut Hammer I 
d-;- E ,g_ .8 i 11.:Jravel! Sand I / Field Test 

g z.s .,2 ~ JI Visual-Manual Identification and Description .,~ "' w I ~ I I ~I -~I I ,. ;, I ~ 1 ,_I " 
£ - " c..c: -~ e >- 0. w " 

I 
"'/ ~ I &I all ~, ~, CI.§ j 'tl J -E 15. > U) I (Density/consistency, color, GROUP NAME, max. particle size .. , 8a:::u~U:OC!!! o,::: g> 0. ~o:: CJ w CL ro w 

~ 
w--, 

U) . structure, odor, moisture. optional descriptions, geologic interpretation) 
'if._-;/.* ..,, * ~ ~ ~ i1 ~ 0 ,,, ,,, o,; mo ill:!:.. ::, 

r 0 

,:n.:l 258.3 

-CONCRETE- I 
> I jsjso I I 38 SI 1.0 :-i i:- 0.8 SP Very dense yellow poorly graded SAND (SP), mps 3,0 mm, no odor, 40 5 

38 16 3.0 
:'! I" 

dry 
38 

: (256.t 
~-

45 -FILL- + 
" ··--- -- -- ----------------- r-- ~- - - --r-

17 S2 I 3.0 3.0 SP l Very dense gray brown poorly graded SAND (SP}, mps 0.25 in., no 5 20 50 20 5 
23 18 5.0 ... odor, wet 

> 31 254.6 
48 ~ 

-FILL-4.5 
~ 5 

28 SJ 5.0 ML Very dense yellow sandy SILT (ML), rnps 0.25 in .. well bonded, no 5 5 5 25 60 
47 18 7.0 odor, moisc 
40 
52 ~252.1 

-GLACIAL TILL- • -100/1 = ,.v 7.0 \ No recovery. 
0 7.1 

' TOP OF BEDROCK AT 7.0 FT 

SEE CORE BORING REPORT FOR ROCK DETAILS 

10 

I 

-15 

I > 

> 
I I I ' 

e-20 I 
Water Level Data i Samele Identification Well Dia□ram Summarv 

Date 17 
I Elapsed i_ Depth /ft.) to: I 0 Open End Rod 

[II] Riser Pipe Overburden (Jin. ft.) 10.5 1me 1 

~~.ttom[ Water 
0,0 Screen Time (hr,bBotto.m 

• fCasmr T Thin Wall Tube D Filler Sand Rock Cored (lin. ft.) 15.0 

12/27/01 0700 : 16 7.0 25.5 20.0 u Undisturbed Sample 0 Cuttings Samples S4.C3 ' 
l/4/02 0755 ! 9 Days 20.6 s Split Spoon 

~ Grout - - Cl Concrete Boring No, 32M-01-13XBR 1/14/02 1220 l 19 Days - 23.5 21.1 G Geoprobe ~ Bentonite Seal 
Field Tests: Dilatancy: R-Rapid, S-Slow, N-None Plasticity: N-Nonplastic, L-Low, M-Medium, H-Hlgh 

I _] -· F\}[. • • • 1-1:.u:-i.. Orv ci..,,; ..... ~h: N-Nnn"'- L-Low M-Medium H-Hi,,h v.v--· Hinh 
•spT = ~amnler b!ow!:: rs in. ·•Maximum ide size rmm, is d rmil"I r hv dir rveition within the limitations of samnler si,e fin miltimeters1 

N0te: Soil Identification based on visual.manual methods.of th~_ U&~.S-~~ P.ta.e;~jc_!}Q.Q.'l..!:!alev & Aldrich Inc. 
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CORE BORING REPORT 
Boring No. 32M-01-13XBR 
File No. 10884--056 
Sheet No. 2 of 2 

Recove,y/RQD wen EJevJ 
Run 0ep111,1---...,..c.---1 Weath- Dia- Depth 
No. {fl) in. % ering gram (ft) 

V,sual Desaiption 
and Remarks 

Cl 

C2 

C3 

10.S 
15.5 

15.S 
20.5 

20.5 
25.S 

54 
33 

57 
15 

54 
9 

90 
55 

95 
25 

90 
15 

Slight 

Slight 

Slight 

Fresh 
to 

Slight 

·.· 
~~~ 

}~ ~~ 
:-: 

=~: 

:~ ~ :~ 
... ·.· 

;= -: " :-!:::;: -: 

~ ~! • 
:-'1= :-

::-~ :: 

SEE TEST BORING REPORT FOR OVERBURDEN DETAILS 
TOP OF BEDROCK AT 7.0 FT 

NOie: Advanced borehole with roller bit to 10.S ft. 

Cl: Very hard. slightly weathered, gray, apbanilic to fine grained 
QUARTZITE. Foliation ememety thin at high angle, undulating, 
microfaultcd. Primary join,s set at high angle, ememe!y close to moderate, 
smooth to rough, planar to srepped, ollidiwl to disiniegrated, right to open. 
Observed single horizomal joim, smooth, planar, oxidized, tighL 

-BEDROCK-
(Possible Vaughn Hills Formation) 

C2 to 17.5 ft: Same as above. 

241.6 
17.S ~C2 from I 7 .5: Very hard, slightly weathered, interbedded layers of gray -

aphanitic QUARTZITE and gray white, aphanitic to coarse grained 
GNEISS. Foliation extremely thin to thin at high angles. Primary joints set at 
moderate to high angle, CXlfemely close to close, smooth to rough, planar to 
stepped, oxidized, tight to open. 

238.6 h 
20.5 , -BEDROCK- ! 

C3: Ve,y hard, fresh to slightly weathered, mottled gray white, fine to 
coarse grained GNEISS. Gneissic foliation exuemely thin at high angles. 
Joints at high angle, extremely close to close, smooth to rough. planar, 
oxidized, tight to open. 

-BEDROCK-

233.61------============~------, 
25.S BOTTOM OF EXPWRATION 25.5 FT 

INSTALLED OBSERVATION WELL AT 23. 7 FT 

' 



- OBSERVATION WELL Observation Well 32M-Ol-13XllR 

INSTALLATION REPORT Test Boring 32M-Ol-13XllR 
Project MONITORING WELL INSTALLATION AOC32f43A Installation Date 27-Dcc-OI 

City/State DEVENS.MA Location See Plan 
Client MASSDEVELOPMENT/DEVENS COMMERCE CENTER 

Contractor EARTII EXPLORATION SERVICES, WREN'IHAM, MA H&ARleNo. 10884-056 

Driller R.E.ASTWOOD H&ARep. W. Rubilc 

Ground El. 259.1 

EL Datum NGVD (1929! r-=ype of protective covernock: Bolted Cover 

SOILJROCK BOREHOLE _ ,-.., Depth of lop of roadway box below ground surface 0.0ft 

CONDITIONS BACKFILL 
(Numbers refer lo fM'o'Btionldeplh from ~ swtK:e in feel} 

(not lo sc:al6> th of top of riser pipe below ground surface 0.4 ft 

-CONCRETE- -CONCRETE- 1+-Type of protective casing: Roadwa~ Box 
0.7 

0.8 Length 0.8 ft 
·FlL TER SAND-

Inside diameter 6.0 in 
-FILL- 3.0 

1-,.r""Oepth of bottom of roadway box. 0.8 ft 

4.5 I I Seals: Oeplh to Thickness 
I I Type top (fl) (ft) 
I I Concrete 0.0 0.7 

-GLACIAL TILL- -BENTONITE- I I Bentonite Seal 3.0 8.7 I I 
I I 
I I 

7.0 I I 
I I 

ype of riser pipe: Sch 40 PVC Solid 

I I 
Inside diameter of riser pipe 2.0 in I I 

11.7 I I 
I I Type of backfilt around riser. Seal 

I I 
I ~Diameter of borehole 6.0 in 

I I 
~Oeplh of top of well screen 13.7 ft 

Machine Slotted PVC -BEDROCK- • Type or screen or manufacturer. 
I 
I Screen gauge or size of openings 0.010 in 

·FlLTER SAND- I 
I 
I 

Diameter of well screen 2.0 In 

I Type of baddill around screen FdterSand 
I 

~pth of bottom of well screen 23.7 ft 

I 
Oeplh of bottom of silt trap I 

" 

25.S 25.5 I 
I 

__ -1..r-°""lh of bottom of borehole 25.S It 

Bottom of Exploration (Depths refer to ground surface) 

Remarks: 



- TEST BORING REPORT Boring No32M--01-14XO 

-oject MONITORING WELL INSTALLATION AOC 32/43A DEVENS, MA File No. 10884-056 
,ent MASSDEVELOPMENT/DEVENS COMMERCE CENTER Sheet No. l of 2 

Contractor EARTI! EXPLORATION SERVICES, WRENTIJAM, MA Start November 26, 2001 

Caslng Sampler Barrel Drilling Equipment and Procedures 
Finish November 29, 2001 
Driller T. Martinelli 

Type SW s - Rig Make & Model: Mobile B-57 ATV H&ARep. A. Nichols 

Inside Diameter (in.) 6.0 1 3/8 
Bit Type: Roller Bit Elevation 25S.2 -
Drill Mud: Datum NGVD(1929) None 

Hammer Weight (lb. 300 140 - Casing: driven Location See Plan 
Hammer Fall (in.) 30 30 - Hoist/Hammer. Cat-Head Safety Hammer 

0-:- E -5 :s r-;;rave1 Sane! F'eeldTest 
~ z" 

a> :E. f! C. E Visual-Manual Identification and Description 
~ 

m E M .,- 0 a, M 
.!!! e ~ 

I! -= C ;;- !l .?> .c -5 o.o li.t: 
., 

! ~ al la la I'- 0 C :Jl i5, E ., E 1i ii-:- l'.l (Density/consistency, color, GROUP NAME, max. particle size-, B s " C. 

i 0 :;; u. u. l 
C a, "- .,a: " .. m M 

~ Cl fl) fl) oil 11)0 -.,, "' structure, odor, moisture. optional descripUoos, geofoglc interpretation) .... .... .... .... .... .... a .!!! w- ::, 
Q. 

..... 
Very loose brown TOPSOIL with roots 2 SI 0.0 • 4 254.7 :~ 2 14 2.0 0.5 -TOPSOIL FILL- 5 5 10 60 20 

3 • • Loose brown silty SAND (SM), mps 1.0 in., no odor, dry I 

15 • 4 253.2 
-FILL-

IS S2 2.0 2.0 SM Mediwn dense black silty SAND (SM), tittle roots, mps 0.25 in .. 5 30 
4 2.S 252.7 

~ 

organic odor. dry 14 ML 10 30 60 
14 S2A 2.S 2.S .FQh•~R TOPSOIL-
14 

13 4.0 Medium dense brown sandy Sll.T (ML}, mps 2.0 mm, no odor. dry 
251.2 -LOESS-

10 S3 4.0 4.0 SP Medium dense brown poorly graded SAND (SP), mps. 1.0 in .. no odor, 5 5 10 30 50 
12 4 6.0 ' , moist 5 17 
17 ' 
14 S4 6.0 SP Same as above, except dense 5 5 10 30 50 
IS 10 8.0 
16 -GLACIOFLUV!AL DEPOSITS-
15 

' 8 ss 8.0 SP Same as above. except medium dense 
16 s 9.0 246.2 ' ~-~---------------------~ ~ ~- - - --·- - -20 SSA 9.0 9.0 SP Dense gray-brown poorly graded SAND with gravel (SP), mps 2.0 in .. 20 25 15 5 
14 4 10.0 no odor, moist '-10 
21 S6 10.0 SP Same as above 20 20 15 5 
16 II 12.0 
15 - -GLACIOFLUVIAL DEPOSITS-
12 

IS SI 12.0 SP Same as above, exccpc medium_ de~ 10 20 15 5 
IS s 13.0 242.2 ~- '----------------------- ~ --~ ~ ~ ~- - -12 SIA 13.0 13.0 SM Medium dense yellow-brown silty SAND (SM), mps 2.0 mm. in 5 80 15 
12 7 14.0 panings, no odor. moist 
7 S& 14.0 SM Same as above 5 80 15 
II 13 I6.0 

s 1-15. 
13 -GLACIOFLI/VlAL DEPOSITS-.. II 5 L 
II S9 16.0 SM Same as above 

~ II s 17.0 : 238.2 
0 

: 17.0 
--~---- -------------- ~ ~ 2i 30 '2s 's ..... I- - ·- -"' II S9A 17.0 SP Medium dense gray-brown poorly graded SAND with gravel (SP), mps 5 10 

8 15 s I8.0 : 237.2 1.0 in... no odor, moist • i L : 18.0 
~ 

h -GLACIOFLUVIAL DEPOSITS-9 SI0 18.0 ML 5 30 65 N 
~ 9 12 20.0 Medium <knsc yellow-brown Wldy SILT (ML), mps 1.0 mm, in 
8 L 

10 partings:, DO odor, moist :;: 
. 0 " : -GLACIOLACUSTRINE DEPOSITS-14 

~ 1-20 a 
? Water Level Data Samnle Identification WellD;=ram Summa~ 

Date Tme Elapsed rlPnth /ft.l to: 0 OpenEndRod 
[[]] Riser Pipe OVefburden (lin. ft.) 28.4 i< lrirne (hr. Bottom Bottom EID Saeen 

~ !...,.Casi_ -- .. Water T Thin wan Tube D Filter Sancl Rock Cored (lin. ft.) -!! 11/26/01 1225 o.s 19.0 18.0 u Uodis1utbed Sample If!::! CUllings Samples S14 :! 21.0 -~ 11/26/01 1426 0.3 19.0 25.S 2I.S s SplitSpoon Grout 
,I CJ Concrete Boring No. 32M-01-14XOB g 1/12/02 1345 44 Days - 27.6 24.9 G Geoprobe ~ BentoniteSeal ~ 

;;, F"'1d Tests: Dilatancy: R-Rapid, S-Slow, N-None Plasticity: N-Nonplastic,,L 0-Low,_f:A Medium, H,_,;-H_ig;h 
I I--• •• LI U!-L. - : N-N--- -·· • LI h V-V--• Hi,,h 

~ •SPT:: C::--i.....-.....,_.., ....... ~"' .... , ........... _ .. -.... ... ~ , __ , ... ~--......... -.... _.._ _______ --~ ... _ -=-:..--=--- _,I..----·---::- ,:_ -:ti=--~--· 



- Boring No. 32M-OH4XOB 
TEST BORING REPORT File No. 10884--056 

Sheet No. 2 of 2 
0-::- E 5 ~ ~- vel Sand ,_, T-

i z.s 
4)2 

.. Q. E Vasuaf.Manual Identification and Description G E ~ 

.!! :;; 
I;, ., 

~ j i -=' ~ i i .?;-
5 a.;; ,. e "' i il l l; i ~ Q.., a :,: "' (Density/consistency, «>la<. GROUP NAME. max. particle size-, "' Q. ~o:: E0. = 0 0 ::. IL IL :;; ;; ., 0.. .. ., 

f 
., --,. 

"' strudufe, odor, .,_, optional desaiptions, geologic inte,pretalion) ";11. "ii'- .. i a (/) <noiS cna -c: "ii'- ";11. ..,,. ..,,. 
ci ii: w- ::, 

-20 
: IA.J.J.£ 

20.0 
Note: Boolder Jrom 20.0 to 22.0 ft. 

-GLAC!OLACUSTRINE DEPOSITS-

•: 
19 Sil 22.0 ML Dense yellow-brown SILT wilh sand (ML). mps 0.25 in .. in partings, no 5 5 5 10 75 
16 9 23.5 

. 
odor, moist 

23 : 231.7 
2S SIIA 23.5 23.5 GM Dense yellow-brown silty GRAVEL with sand (GM). mps 2.0 in .• well 15 35 5 10 15 20 
2S • 24.0 GM bonded. no odor. wet 15 30 5 10 20 20 
21 S12 24.0 Same as above 

~25 24 
11 26.0 

2S -GLACIAL TIU,. 

32 S13 26.0 GM Same as above 
16 11 28.0 

L 
IS 
53 

L 
12 Sl4 28.0 ~- GM Same as above 

100/5" s 28.9 226.3 
28.9 BOTTOM OF EXPLORATION 28.9 FT 

INSTALLED OBSERVATION WELL AT27.3 FT 

s ., 
~ 
2 

;?_ 

: 
§ 
I 
~ 

2 
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0 

s 
0 

~ 
~ 
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~ -~ •' -sPT•Samokrblows aerli In. -thxlmwn oardc&e:SOimm,ia~hw.ut-.t~\Mfhln tha ~ r>I•~ I - . .. ~~KR1 1.tVOQ 



- OBSERVATION WELL Observation Well 32M-Gl-14XOB 
INSTALLATION REPORT Test Doting 32M-Gl-l4XOB 

Project MONITORING WELL INSTALLATION AOC32/43A Installation Date 27-Nov-Gl 
City/Stat& DEVENS.MA Location Sec Plan 
Client MASSDEVEWPMENT/DEVENS COMMERCE CENTER 

Contractor EARTII EXPLORATION SERVICES, WRENTiiAM, MA H&AFlle No. 10884--056 

Driller T. MARTINELU H&ARep. A. Nichols 

GroundEL 255.2 / 

El.Datum NGVD(l929) r-::ype of protective cover/lode Cover/Padlock 

SOIL/ROCK BOREHOLE _ ,.... Height of top of casing above ground surface 2.5 ft 
CONOlTIONS BACKFILL 

{Nmlbers tefer lo eleva~ from Ql"OU'ld surface ln (eet) 

(nol '° sc:ale} , ,_ight of top of riser pipe above ground surface 2.2 ft 

-TOPSOlL- ~ Type of protective casing: Guard Pi~ 
o.s -CONCRETE-

Length 5.0 ft 
-FILL-

2.0 2.0 Inside diameter 6.0in 

-FORMER TOPSOIL- i-..r-Depth of bottom of roadway box 2.0 ft 
2.5 

-GROUT- I I Seals: Depth to Thickness 
I I Type top (ft) (ft) 
I I Concrete 0.0 2.0 I I Bentonite Seal 12.0 3.3 I I 

Grout 2.0 10.0 I I 
I . I 

-GLACIOFLUVIAL 12.0 I l 
DEPOSITS- I I ype of riser pipe: Sch 40 PVC Solid 

I I 
Inside diameter of riser pipe 2.0 in I I 

-BENTONITE- I 
I Type of backfill around riser: Grout 

I 
15.3 f4-Diameler of borehole 6.5 in 

I 
18.0 I Depth of top of well screen • 17.3 ft 

-GLACIO-
! 

Type of screen or manufacturer. Machine Slotted PVC • 
LACUSTRINE I 

DEPOSITS- I Screen gauge or size of openings 0.010 In 
23.5 I 

-FILTER SAND- I Diameter of well saeen 2.0 In 
I 
I Type of bad<fil! around screen Filter Sand 

-GLACIAL TILL- I 

I ~pth of bottom of well screen 27.3 It 

I I 
Depth of bottom of silt trap I I . 

I 
---~thofboltomofbomhole 28.9 ft 28.9 28.9 I 

Bottom of Elq,lora6on (Deplhs refer to ground surface) 

Remalks: Ground El. refl<:c<s estinwcd ,,.,.,..i surface at lime of drill!!!s, prior to evcl 2!!! E!accmcnt. 



- TEST BORING REPORT Boring No32M-01-14XBI 

..,roject MONITORJNG WELL INSTALLATION AOC 32/43A DEVENS, MA File No . 10884-056 
ient MASSDEVEWPMENT/DEVENS COMMERCE CENTER Sheet No. 1 of 3 

\.Alntractor EARTH EXPLORATION SERVICES, WRENTHAM, MA Start November '1:/, 2001 
Finish November 29, 2001 

casing Sampler Barrel Drilling Equipment and Procedures Drtller T. Martinelli 
Type SW s HQ Rig Make & Model: Mobile B-57 ATV H&ARep. J.Morey/A.Nichol, 

Inside Diameter (in.) 6.0 13/8 2.5 
Btt Type: Roller Bit Bevation 255.1 
DnllMud: None Datum NGVD(1929) 

Hammer Weight (lb. 300 140 - Casing: driven Location See Plan 
Hammer Fall (in.) 30 30 - Hoist/Hammer: W'"tneh Doughnut Hammer 

ci---:- E % :& ..ravel Sand Field Test 
2 Z.E 

4) :!:$. i:l, E Visual-Manual Identification and Description 
~ ~ § .. .,- ., .. 

~ ~~ - i il' ~ "" .c % a. 0 'ii.,5 <I) 

~ l; m ~ 11 i- E., "' (Density/consistency, 0llo<, GROUP NAME, max. particle m-. 8 
C " g> E c. 0 0 u. :E u. u. ~ "' ';; .. 0.. ., a: m ., I "' structure. odor, moisture, optional desaiptions, geo)ogic interpretation) " m ~ a "' "'.,, enc -= "' "' "' "' "' "' 5 /?. w- ::, a: ·• • 4 254.6 -TOPSOIL-,. 

0.5 • • 
• '" 2S3.1 Note: Ouster well with Boring 32M-Ol-14XOB. No sampling required .. 

2.0 
1-- in overburden soils. 

r .. 
-FILL-

•5 

--

.. 
' .. 
• 

10 

.. 

f-15 • 

' -GLACIOFLUVIAL DEPOSITS-

' 

.. 

.. 
~20 

-· Water Level Data Samnle Identification weuo:-,.,ram Summarv 

.. 
Date Elapsed ""'" th (ft.) to: 0 Open End Rod 

[]]] Riser Pipe Overburoen (lin. fl.) 30.4 rnne 
- • tlOtTIJ('I lJlJ Screen ~ fr,me (hr. Water Rock Cored (lin. ft.) 

, 
r..,,,Casi-· ~- T Thin Wall Tube □ FlltetSand 15 

~ 12/17/01 0745 18 Days - - 24.4 u UndisturtJed Sample ~ Cuttings Samples C3 
~ l/t2/02 1400 46Days 42.S 24.1 s Spll!Spooo 11!1!1 Groot - E3] COncreto Boring No. 32M-Ol-14XBR 0 
0 G Geoprobe ~ BentooiteSeal , 
n Field Tests: Dilatancy: R-Rapid. &-Slow, N-None Plaslicity: N-Nonptastic, L-Low, M-Meilium, H-High 
i!! • • -· ~ - • s.t..J.n ... h. nn,- ~· ... , .:,,.. __ 1 , -·· •• 111 ... ..tj••- u u:...h V-V,. .... u: ... h ~· •C:OT::,~~h&r.woc:......-,::,"" .............. _.. ... ~....-,-\ ......... ·~a-4..._.~,.,__~~M-G~N .. ..........r-.,1,,a,r..,....,ai;mat......,\ 
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TEST BORING REPORT 

Visual-Manual Identification and Description 

(Density/consistency, color, GROUP NAME. max. particle &1ze-, 
structure, odor, moisture, optional descriptions, geologic inteqiretalion) 

-GLACIOFLUVIAL DEPOSITS-

,__ f L ______ .,_TO""'-P,a0,:P'-'B"Ea,D«R,s0e,C,,:K"2e,9c,.4!.PT!:..!.. ______ Jj 

SEE CORE BORING REPORT FOR ROCK DETAILS 

~--· _ "SPT sSamp&et blows. per6 ii\. -Mwmum particM dz:e ~) b dewtmJMd by~obsflvation 'Within the limitatioQs ol! sampler 

Boring No. 32M--Ol-14XBR 
File No. !08&4-056 
Sheet No. 2 of 3 

1 R,,,lnn lln 32M-Ol-14XBR 
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----------~-------------------,------------
11.Hii:1:l~\i j Boring No. 32M-01-14XBF 
1;,1!i1\~u,,s CORE ..,n..,, ... r- -coru::.T 
- "•-•• "' !"'.:.!'!.::: :-;_, '-'"' \ rue No. IU884-uoo 

Sheet No. 3 of 3 

Drilling 
Depth Rate 

(ft) Min.flt 

t- 30 -

:- 35 -

- 40 -

- 45 -

7 

5 

5 

4 

5 

5 

4 

5 

6 

5 

6 

7 

4 

4 

' Recovery/ROD Well 
Run Depth'----'---> Weath- Dia­
No. (ft) in. % ering gram 

Cl 

C2 

C3 

30.4 
35.4 

35.4 
40.4 

40.4 
45.4 

56 
48 

59 
58 

55 
46 

93 
80 

98 
97 

92 
76 

' 

Elev./ 
Depth 

(ft) 
Visual Description 

and Remarks 

SEE TEST BORING REPORT FOR OVERBURDEN DETAILS 
•• ,.7 TOP OF BEDROCK 29.4 FT 
29.4 CI to 33.3 ft: Very hard, fresh. gray, aphani1ic QUARTZITE. Foliation 

extremely thin at high angle. Joints at low angle. close to wide. smooth, 
planar, fresh, tight. 

-BEDROCK-

221.8 :_ 
33.3 Cl 33.3 to 35.4 fr: Hart;!. slfgfitly to moderate!y weathered. brown, aphanitic 

QUARTZITE. Foliation extremely thin, highly disturbed, microfaulted. 
Joints at low to high angle, extremely close to close. rough, stepped, 

219, 7 oxidized to disintegrated, open. 
35.4 'i 

1 _________ -BEDROCK- _________ . 
C2: Very hard, fresh, gray, aphanitic to medium grained QUARTZITE. 
Foliation extremely thin at high angle. Joints at horizontal lo low angle, close 
tn mnrirr.itt" <:mMth, r-!'!:-::'!.:-, ~:-::-;!.::::!, :":;~.: ;.:. .:.p ..... 

I 
-BEDROCK-

(Possible Vaughn Hills Formation) 

214.7 _______________________ _ 
40.4 C3: Very hard, fresh, light gray to white, aphanitic to medium grained 

QUARTZITE. Gneissic foliation extremely thin, moderately dipping. Joims 
at horizontal to moderate angle, very close to moderate, smooth, planar, 
fresh to oxidized, tight 10 open. 

-BEDROCK-

209.71--------a==========.,.,,~----45.4 BOTTOM OF EXPLORATION 45.4 FT 

INSTALLED OBSERVATION WELL AT 44.0 FT 

L.: 
~----.::::-... =·--··c-:c·===:I 



- OBSERVATION WELL Observation Well 32M-Ol-14XBR 

INSTALLATION REPORT TestB'oring 32M-0l-14XBR 

Project MONITORING WELL INSTALLATION AOC32143A lnstaltalicn Date 29-Nov-01 

City/State DEVENS.MA location See Plan 

Client MASSDEVELOPMENT/DEVENS COMMERCE CENTER 

Ccntractor EARTII EXPLORATION SERVICES, WRENTHAM, MA H&AFlleNo. 10884-056 

Driller T. MARTINEU.I H&ARep. A. Nichols 

Ground El. 255.1 

EI.Datwn NGVD(l929! r-=ype of proleclive cover/lock: Cover/Padlock 

Sotl.lROCK BOREHOLE Height of top of casing above ground surface 2.5 ft - .... 
CONDITIONS BACKFILL 

(Nurme!s """to elf:Yationf6epl from ground StJffaoe in fed) 

(noc 1osca1e) • 'eight of top of riser pipe above ground surface 1.8 ft 

-TOPSOil.r :4--Type of proleclive casing: Guard Pi!!!: 
0.5 -CONCRETE-

-FILL· Length 5_0 ft 

2.0 2.0 

-TOPSOIL- Inside diameter 6.0 In 

2.5 
-LOESS- .r-Depth of bottom of roadway box 2.0 ft 

4_0 
I I Seals: Depth to Thickness 

I Type top (II) (ft) 

-Gl.ACIOFLUVJAL 
I Concrete o_o 2.0 
I 

DEPOSITS- I Grout 3_0 25.7 
-CEMENT GROUT- I Bentonite Seal 28.7 3.3 

18.0 I 
I 

-ype of riser pipe: Sch 40 PVC Solid 
I 

-GLACIO- I 
1.ACUSTRINE I Inside diameter of riser pipe 2.0 in 

DEPOSITS-. I 
I Type of backfin around riser: Seal 

23.5 ·I 
~Diameter of borehole 6.0 in 

-GLACIAL TILL- 28.7 I 
29.4 I I Depth of top of well screen 34.0ft 

I 
-BENTONITE- • Type of screen or manufacturer: Machine Slotted PVC • 

I 
I Screen gauge or size of openings 0_010 In 

-BEDROCK- 32.0 I 
I Diameter of wen screen 2.0 in 
I 

~ 
! Typeofbad<fillaroundscreen Filter Sand 

-FILTER SAND• 44.0 ft ~pth of bottom of well screen 

! Depth of bottom of sill trap 

I 
I 

45.4 ft 45.4 45.4 - - _ J._r--DePlh of bottom of borehole 

Bottom of Exploratioo (Depths reier to ground surface) 

Remarl:s: Soil amditions based oo ao]ll<:Clll Clustt:rllorint; 32M-01-14XOB. Ground Et. Reflects estimated ground sur&ce at time of drill!!!. 



TEST BORING REPORT 
Boring No32M-01-15XBI 

Project MONITORING WELL INSTALLATION AOC 32/43A DEVENS, MA I File No. 10884-056 
Client MASSDEVELOPMENT/DEVENS COMMERCE CENTER Sheet No. 1 of 3 
Contractor EARTH EXPLORATION SERVICES, WRENTHAM, MA Start December 27, 2001 
t--------.---,----.---~------------------i! Finish December 31, 2001 

t--------,--.....c'-t--'-+----t------,-_;;__....:. ____________ ...;! Driller R. Eastwood 
I H&A Rep. W. Rubik 

Casing Sampler Barrel Drilling Equipment and Procedures 

Type SW s HQ Rig Make & Model: Mobile B-57 Truck 

Inside Diameter (in.) 6.0 I 3/8 2.5 
Bit Type: Roller Bit 
Drill Mud: None 

I Elevation 258.7 
j Datum NGVD (1929) 

Hammer Weight (lb.1 300 140 - Casing: driven 
Hammer Fall (in.) 24 30 . 

I 
Hc-ist/Hammer: Winch Doughnut Hammer 

i Location See Plan 

I f I Visual-Manual Identification and Description 
(/) 

13 \ (Density/consistency, color, GROUP NAME, max. particle size .. , 
~ structure, odor. moisture, optional descriptions, geologic lnlerpretalion) ~, 

0 
L I• l•fas8.2 

29 SI 0.5 1:: !:: o.5 
49 17 2.0 
80 256.7 
26 S2 2.0 

. 
2.0 

37 9 4.0 
28 
33 : 254.7 
3.1 ~ 4.0 ' 4.0 . -

5 I 
.. 

-Black ASPHALT- I I I I I I I I 
SM Very dense dark brown silty SAND with gravel (SM), mps 1.0 in., no i10k0 101·101'40

6 
'o / ' ~, 

~~ , I 
-SM-- --- -- ____ -F[LL·---------,--;

1 
15 -5_,-51-6512011 -- --Very dense mottled yellow t.1vv.n :.illy SAND (S~.1}, :-:.~;:-:: O.:!:t" !:-:. .. 

layered, no odor, dry. Trace roots 
-FJLL· 

SP - Very dense yellow brown poorly graded SAND (SP). mps 4.0 mm, in I 
partings, no odor, wet _1,-+-+--+-+--+--+-+--+-->-~ 

-GLACJOFLUVJAL DEPOS[TS- ii 
TOP OF BEDROCK AT 4.7 FT 

SEE CORE BORJNG REPORT FOR ROCK DETAILS 

' 

I 

! 

i 

I I I 
I I I 

-15 • I I I I 
I i I I I I 

I 
i 
i 

i ! 
! ' i I 

' . ! i 
' ' 

I 
-2n i ! 

...,; 

§ f:..1Q..:::::=:::::::::;:;:;=':=:;::::::::::~==='==='========================::;::==='==:::==='==='=====I 
" l-----.-.:,_WJ. .. !!.at!"e!Lr.hL!::e~veeJl.!De,a!!Jt!!a-:---,-----..;'---'S1,a!Im[!Jmsl!ll~e.1ldgJe~ni]]l![ifi!.,1C@aQtiOsJ!n!L,hdW~e~l11__I!!D!!!ia!I'°'!Ir,._am'!L_..,.. ___ .,.;;,S!!.um!!!!lmclla.,,ru,._ ______ 7 ~ I rT!7 •· ! r· : Elapsed' De• th (ft.) to: o o E d R d cL.!..i Rise, Pipe Overburden (lin. ft.) 9.5 
~ Date ime T , Bottom Bottom pen n ° ~ Screen 

I i ime (hr.bfCasin'"' ... • Water T Thin Wall Tube Q Filter Sand Rock Cored (Jin. ft.) 35.5 

j 1/4/02 [ 0750 \ 4 Days I - - 23.7 ! U Undisturbed Sample ~ ~:~~gs Samples S3, C8 

~ l/11102 ; 1035 -1 11 Days I • 44.5 24.3 ll SG Splil Spoon Q concrete !_ Boring No. 32M-01-15XBR 
3 !--:::--:-:--=-.:__ __ .:,· ---=cc· ,c---...L-=~,.L,.~""'d-_::;.,.,,;G;:•:o:!'.p'.:ro:b::• __ -=,.J,~~@4.-!B'!!e!In!!!to'/:n~ite~S!!!ea,µ1,-'::-:;:--..,===-=;:;;;:;;--------j 
" Field Tests: Dilatancy: R-Rapid, ~.Slow, N:~one ~l~s}!7ity; N-Nonplastic, ~•Low, M-~~dium,.!1,-!--Jigh : .... i 
:=: T I .1 -w M.· •• M.u:-i. nnth· N-"1"""' I-LOW. M-M iu- 1-1.i.-iinh V-V,.,_.._. Hi h 

M1 
·SPT = Sampler b!pw_§....P_e!.§.in. 0 M£1ximum particle size (mm) Is determined by direct observation within the limitations pf sampler size {in millimeters},.__, __ _ 

..J Note: Soil identification base~ on visual-m~nual m ... ~odce of the USCS as cra,.ticed bv Halev & Aldrlch Inc. 



-Drillir.g 
Depth Rate 

(ft) Min./ft 

• 5 -

- to -

'- 20 -

:... 2.5 -

8 

8 

8 

15 

7 

8 

8 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

15 

7 

7 

7 

7 

8 

CORE BORING REPORT 
Boring No. 32M-01-15XBR 
File No. 10884-056 
Sheet No. 2 of 3 

Recovery/ROD I Well 
Run Depthl---....,...C--l We_ath- Dia­
No. (ft) in. % enng gram 

Elev./ 
Depth 

(ft) 
Visual Description 

and Remarks 

Cl 9.5 
13.0 

C2 13.0 
18.0 

C3 18.0 
23.0 

C4 • 23.0 
• 27.5 

CS 27.5 
32.5 

30 
0 

60 
15 

30 
24 

54 
24 

54 
24 

71 
0 

100 
25 

50 
40 

100 
44 

90 
40 

Fresh 

Fresh 
to 

Slight 

Fresh 

Slight 

-

,,,., .... u 

4.7 

SEE TEST BORING REPORT FOR OVERBURDEN DETAILS 
TOP OF BEDROCK AT 4.7 FT 

Note: Advance borehole with roller bit to 9.5 ft. 

-BEDROCK-

~

Cl to 11.U a: ·v·c:1y ll,;lrct, fresh, mottled gray white. fine to very coarse 
grained GNEISS. Gneissic foliation extremely thin moderately dipping. 

247.7 Joints moderately dipping, extremely clo~e to close, smooth, planar, 
11.0 oxidize.Qi tight tO_QPAf\. ________________ -· 

~ l.J. 1rom li.V fr. V..;11 liu.ict, s:l;,;t:!y ·::z::!.:!':.~:-~d. zr~~, ~:'himitic to fine 
~] grained QUARTZITE. Foliation extremely thin at high angle. Joints at 
·.,r 245.7 moderate t.o high angle, extremely close to close. smooth to rough, planar to 
~ 13.0 ~stepped. oxidized, open. 

T I 
'c 1 ·-BEDROCK-

C2: Very hard to luu J, :.lightly to moderately weathered, gray brown. 
aphanitic to medium grained QUARTZITE. Foliation extremely thin. 
moderately dipping. Primary joints set at low angle, extremely close to 
moderate, smooth, planar, oxidized, open. Secondary joints set at venical 
angle, close to moderate, smooth, planar to stepped, oxidized, tight to open. 

-BEDROCK· 
(Possible Berwick Formation) 

C3 to 20 ft*: Same as above, except fresh, joints not described due to 
overcoring and poor recovery. 

238.7 i-- _______________________ _ 

20.0 C3 from 20.0 ft"', depth estimated: Very hard, fresh, mottled gray white fine 
to coarse grained GNEISS. Gneissic foliation evident. Joints not described 
due to overcoring and poor recovery. 

-BEDROCK-

C4: Very hard, fresh to slightly weathered, mottled gray white, aphanitic to 
very coarse grained GNEISS. Gneissic foliation extremely thin at high 
angles. Primary joints set at low angles, extremely close to close, rough, 
planar, oxidized, open to tight. Secondary joints set at high to venical angle, 
close to moderate, smooth, planar, oxidized, tight. 

DIA _______________________ _ 

27•3 CS to 31.5 ft: Very hard, fresh, gray, aphanitic to fine gr.i.ined homfelsed 
GNEISS. Foliation extremely thin at high angles. Joints at high angles, very 
close to moderate, smooth, planar, oxidized, tight to open. 

-BEDROCK-

-BEDROCK-
ID2 _ -·-

31.s C5 from 31.5 ft: Same as above, except slightly weathered, extremely 
226.2 fractured. 
32.5 

· -BEDROCK- _ _ _____ .. _ 
C6: Very ha'rl."""fresh,gray:a,phanitic to fine grainedGNEISS. Foi1auon 
extremely thin at high angles. Primary joints set at high angles, close to 
moderate, rough, planar, oxidized, tight to open. Secondary joints set at low 
angles, smooth to rough, planar, oxidized, tight to open. 

C7: Same as above. 

-BEDROCK­
(Possible Berwick Formation} 

...... 



-I . OriHing 
pth Rate 

.4) Min./ft 
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CORE BORING REPORT 
Boring No. 32M-01-15XBR 
File No. 10884-056 
Sheet No. 3 of 3 

Recovery/ROD Well Elevl 
Run Depth Weath- Dia- Depth 
No. (ft) in. % ering gram (ft) 

Visual Description 
and Remarks 

OI 42.S 0 0 
45.0 0 0 

:::; :: 
::,; =: 

}~ ~~ 
·'.· 

::. :: 
::: :: 
2·e:2 

C8: No recovery. Rock pulled out from the core barrel. 

~- 213.71-----~===========------I 
45.0 BOTTOM OP EXPLORATION 45.0 Ff 

INSTALLED OBSERVATION WELL AT 44.S PT 

' 
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- TEST BORING REPORT 
Boring No32M-01-16XB 

Project MONITORING WELL INSTALLATION AOC. 32/43A DEVENS, MA File No. 10884-056 

:1ient MASSDEVELOPMENT/DEVENS COMMERCE CENTER Sheet No. 1 of 2 

\Antractor EARTH EXPLORATION SERVICES, WRENTHAM, MA Start January 3, 2002 

Finish January 4, 2002 
Casing Sampler Barret Drilling Equipment and Procedures Driller R. Eastwood 

Type SW s HQ Rig Make & Model: Mobile B-57 Trucl:: H&ARep. W.Rubik/D. Veloz, 

Inside Diameter(in.) 6.0 13/8 2.5 
Bit Type: Rotter Bit Elevation 258.S 
Drill Mud: None Datum NGVD(l929) 

Hammer Weight (lb. 300 140 - Casing: driven Location See Plan 

Hammer Fall (in.) 24 30 - Hoist/Hammer: Winch Doughnut Hammer 

ci~ E £. .& 
...., vel Sand Field Test 

5. Z£ 
4)g 

~ 0. E Visual-Manual ldentificaUon and Desaiption .. ., § ~ .. -: "' 
., -"' 0 iJi i I 1 -ii' I .?;- "' £ -u a.-= i5 ~ l l ~ 0.., 

Ei5. 
--, fl) (Denslty/consistency, color, GROUP NAME, max. particle size-, 

C u g> 
Cl. ~I>'. > 0 0 il: 0 u. u. .. g, "' ., Q. .. "' ~ "' ,.,. ~ -~ 0 "' "'"" rn Cl -.,, fl) structure. odor, moisture, optional descriptions, geologic interpretation) * * * * * * {:. m 

W- ::, ii: 
0 

• ~ 258.0 -Black bituminous ASPHALT-. n< 0.5 SM Very dense brown silty SAND with gravel (SM), mps 3.0 in .. no odor. 10 10 10 15 30 25 
4 0:9 Wet 

256.S -FILL-

7 S2 2.0 2.0 SP- Medium dense mottled yellow-brown poorly graded SAND with silt 5 25 60 10 
6 12 4.0 SM (SP-SM), mps 3.0 mm, in partings, no odor. dcy . s -GlACIOFLUVIAL DEPOSITS-
s 254.5 ------------------------- - - - - - -
22 S3 4.0 4.0 SW Dense brown wetl graded SAND wilh gravel (SW), mps 1.0 in .. 5 20 25 30 20 
20 II 6.0 stratified, no odor. wet 

5 20 
22 -GlACIOFLUVIAL DEPOSITS-

42 S4 6.0 SW Same as above. except very dense • 10 15 25 30 20 
29 14 8.0 
38 
36 250.5 ----------------------- - - ~ ·- - -
22 S5 8.0 8.0 SP Dense light brown poorly graded SAND {SP). mps 2.0 mm. in partings, 50 50 
16 to 10.0 no odor, moist 
20 
22 -GLACIOFLUVIAL DEPOSITS-

10 
10 S6 10.0 SP Same as above, except medium dense 15 55 30 
13 II 12.0 247.5 
34· 11.0 --~--------------------- - - ---- --·- ·- -
41 

Poor recovery of ORA VEL 

33 S7 12.0 GP -GLACIDFLUVIAL DEPOSITS- 50 20 15 10 5 
49 10 13.0 Very dense brown poorly graded GRAVEL wilh sand (GP). mps 0.25 

'"""" 
in .• stratified. no odor. dry 

-
39 S8 14.0 SP Same as above, except mps 1.0 in. 15 40 1515 10 5 
44 10 IS.8 

-15 6S 
100/3" 242.7 

IS.8 -GlACIAL TII..L-

241.5 -
,w,. I ~, 17.U 17.0 No recovery. 

0 17.1 I TOP OF BEDROCK AT 17.0FT 

' I SEE CORE BORING REPORT FOR ROCK DETAD.S 
I 

-20 I 
Water Level Data Samnle Identification Well Di"'"'ram Summ!llrv 

Date Tnne I Elapsed Der 1h lftl to: 0 OpenEndRod 
CTI] Riser Pipe Overburden (Un. ft) 21.0 

Bollom 8ottom rn::J Screen inme (hr. "Casi-- _ .... ,. Water T Thin Wall Tl)be □ Filte<Saod Rock Cored (lin. ft) 10.0 
1/4/02 0700 16 18.S 31.0 27.4 u Undisturbed Sample IE:! Cuttings Samples S9.C2 
1/11/02 0935 7 Days • 31.0 27.6 s Split Spoon 

R Grout 

l - ~ Conaele Boring No. 32M-01-16XBR 
G Geoprobe ~ BentoniteSeal 

fleld Tests: Dilatancy: R-Rapid, S-Slow, N-None ;,::Plasticity:; N-Nonplastic. L--1.ow, M-Medium, H-High ~. ' 
• 1 •-·· ~. • uu:-L. : ·• J -·· -. • • • 0 1..r.-~ v.v--· u:-h 

-SPT = samo1er blows oer 6 in. . . __ -- •- .. .. 
ll 
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Boring No. 32M-01-16XBR - CORE BORING REPORT File No. i 0584-056 
Sheet No. 2 of 2 

Drilling I Recovery/ROD 
Depth Rate Run Depth . We_ath-

(ft) Min.lit , No. (ft) in. % enng 

1- 20 -

'- 25 -

._ 30 -

s 
I;; 

~ 
2 
0 
• 8 
ti 
~ 
a 
0 

0 
0 

g 
" • 8 , 
m 
'5 
m 

~ 
0 • , 

i 
w • 0 u 
' < x 

IO 

6 

6 

5 

5 

6 

7 

6 

5 

7 

I 

Cl 

C2 

21.0 
26.0 

26.0 
31.0 

i 

I 

56 
20 

57 
18 

93 
33 

95 
30 

Well! Elev./ 
Dia- Depth 
gram (ft) 

Visual Description 
and Remarks 

- f-I --+--'S"'E"'E'--'T'-"ES=T-"B"'0!.1RIN~G'"RE~Ps'iOaiRs.T~F5-0a,R-',Oc,.VERB~',iURD~"'E"-N'--'D"'E""T'-"A"'ILS""---l 
TOP OF BEDROCK AT 17 .0 Fr 

Note: Advanced borehole with roller bit to 21.0 ft. 

-BEDROCK-

f 
Cl to 22.0 ft: Very hard, fresh, gray, aphanitic to fine grained 

236.S QUARTZITE. Foliation extremely thin at high angle. Joims at moderate to 
22.0 low_!!!lg~t.£l~eJ._oggh.J._s~QI!~dJ!gfil to 0~11.... ________ -·· • 

Cl from 22.0 ft: Very hard to hard, slight to moderate weathering, mottled 
~my-white, fine to coarse grained QUARTZITE. Gneissic foliation 

I extremely thin at high angle. Primary joint sets at high angle, extremely 
clo~~ to ck~e, !:!IlOOth to rough, planar to stepped, oxidized, open to closed. 
Secondary joint set at moderate to low angle, extremely close to close. 
rough, planar to stepped, oxidized, tight to open. 

-BEDROCK-
(Possible Vaughn Hills Formation) 

C2: Same as above. 

227.51--------============~------1 
31.0 BOTTOM OF EXPLORATION 31.0 Fr 

INSTALLED OBSERVATION WELL AT 31.0 Fr 

. 



- OBSERVATION WELL Observation Well 32M-Ol-16XBR 
INSTALLATION REPORT TestBo<ing 32M-Ol-16XBR 

Project MONITORING WELL INSTALLATION AOC32/43A Installation Date 4-Jan-02 
City/Stale DEVENS, MA ' Location See Plan 
Client MASSDEVELOPMENT/DEVENS COMMERCE CENTER 
Contractor EARTII EXPLORATION SERVICES, WRENTHAM, MA H&AAleNo. 10884-056 
Driller R.EASJWOOD H&ARep. W. Rubik 

~round El. 258.S 

El.Datum NGVD (1929) - r-:ype of protective cover: Bolted Cover 

SOIUROCK BOREHOLE _ ,._. Depth of top of roadway box below ground sunace 0.0ft 
COl)IDmONS BACKFILL 

(NtKnbets relet to tiev.aUonldepth from gmood suface n feet) 

(llOt to scak,} ~Depth of top of riser pipe below ground surface 0.2ft 
-ASPHALT-

0.5 -CONCRETE-
0.7 

~ Type of protective casing: RoadwarBox 

-FILL- Length 0.8 ft 
2.0 -FILTER SAND-

Inside diameter 6.0in 
3.0 

i.,r-0epth of bottom of roadway box 0.8 ft 
-OLACIOFLUVIAL 

DEPOSITS- I I Seals: Depth to Thickness 
I Type top (fl) (ft) 
I Concrete 0.0 0.7 I Bentonite Seal 3.0 16.0 

lS.8 -BENTONITE- I 
I 
I 

-GLACIAL TILL- I 
I . ype of riser pipe: Sch 40 PVC Solid 

17.0 I 
I Inside diameter of riser pipe 2.{Jin 

19.0 I 
I Type of backfill around riser.. Seal 
I 
..._Diameter of borehole 6.0 In 

I 
I I Depth of top of well screen 21.0ft 

! 
Type of screen or manufacturer. . Machine Slotted PVC 

-BEDROCK- I 
-FILTER SAND- I Screen gauge or size of openings 0.010 in 

I 
I Diameter of wen screen 2.0 In 
I 
I Type of backfill around screen Filter Sand I 

4--o-pth of bottom ·of well screen 31.0 ft 

I 
I Depth of bottom of s,lt frap . 
I 

31.0 .31.0 I ___ ~lh of bottom of borehole 31.0 ft 

Bottom of Exploration (Depths refer to ground sunace) 
Remarks: 
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-- TEST BORING REPORT 

Project MONITORING WELL INSTALLATION AOC 32I43A DEVENS, MA 
Client MASSDEVELOPMENT/DEVENS COMMERCE CENTER 
Contractor EARTH EXPLORATION SERVICES, WRENTHAM, MA 

i File No. 10884-056 I Sheet No. 1 of 3 
, Start November 29, 2001 

1-------~-----~--------------------~I Finish December 5, 2001 
Sampler l-------+-C_a_si_n:cg+--'--1'-B_a_r_re_l +---D_n_·n_in.:g:..E_q.:..u...:ip:..m_en_t_a_n_d_P_r_oce_d_u_re_s ___ --< Driller T. Maninelli 

Type SW HQ Rig Make & Model: Track H&A Rep. A. Nichols s 
1318 Inside Diameter (in.) 6.0 2.5 

Bit Type: Roller Bit I Elevatibn 257.1 
Drill Mud: None , Datum NGVD ( 1929) 

140 Hammer Weight {lb. 300 - Casing: driven I Location See Plan 

Hammer Fall (in.) 24 - HoisVHammer: Cat-Head Safety Hammer j 
o~ 
z..i::. 

"s Q) '"'. 

>- "§.g ii~ 
ffi 0:: 

E c. 
Cl. ., Q) 
(/) en"" (I) Cl 

- 0 
6 Sl 0.0 
8 4 1.0 

10 SlA 1.0 
8 7 2.0 

4 S2 2.0 
16 22 4.0 
30 
19 

17 S3 4.0 
27 12 6.0 

- 5 20 

E 
~ 
c5 
~ 

30 

t 
Q) 

~~ -e w-

:s 
E 
~ 

(/) 
(/) 
(.) 
(/) 
:, 

I 

Visual-Manual Identification and Description 

(Density/consistency, color, GROUP NAME, max. particle size••, 
structure, odor, moisture, optional descriptions, geologic interpretation) 

SM Medium dense gray~brown silty SAND (SM), 10% roots, mps 1.0 in., 
256 t slight organic odor, dry 

4 4 
l :o ~hL,~-~-~,,.-----=.·T!.!O,<Ps;Sa,O,!!Ie,J....,:_~--~~----

Medium dense yellow-brown silty SAND (SM), mps 0.2 in., stratified, 
no odor, dry 
Same as above, except dense SM 

... 

SM Same as above 

-GLACIOFLUVIAL DEPOSITS· 

5 5 5 i41:·11;-! 

, 
5 15 55 15 

I , 5 5 10 60 15 I" 

5 5 15 60 15 

I 

I 
' 

20 251.l L......_L...... ________________ ------1- _ -i-- ,--•1-- __ 

11 S4 6.0 
24 

6.0 SP- Mediumdenseyellow-brownpoorlygradedSANDwithsilty(SP-SM), 5 5· 15 65 10 
11 8.0 
9 
9 

6 S5 8.0 
7 11 9.0 

::. 

" /. 248.1 
8 SSA 9.0 
10 10 10.0 

!2 ~6 10.0 

f 9.0 
:f 

, 10 -1-:.::......J-.~-1-=::...i.~ 

15 12 12.0 
, , ,. 

14 . 
20 

. • .. 
,, 245.1 

7 . S7 12.0 ' r 12.0 

" 4 13.0 ,v • "· 244.1 
15 S7A 13.0 
20 7 14.0 

~ 13.0 ~ , 
12 SB 14.0 
16 16 16.0 

a 
" ti 

' r 15 14 
15 

15 S9 16.0 

;; , 
~ 24Ll 
., 16.0 

19 8 17.0 ;\ 
' 240.1 , 

20 S9A 17.0 s 17.0 
22 6 18.0 ~, 
21 SlO 18.0 . C 

20 10 20.0 ~ ' 
24 -
21 • 

-20 
Water Level Data 

Date 

88 32.0 

SM mps 0.25 in., stratified, no odor, dry 

-GLACIOFLUVIAL DEPOSITS-

SP· Same as above 5 5 15 65 10 

SM I 
ML Medium dense yellow SILT with sand (ML), mps 2.0 mm, in partings. I 5 10 85 R M 

no odor, dry 
ML Same as above 5 10 85 R M 

-GLACIOLACUSTRINE DEPOSITS-

SM Medium dense brown silty SAND with gravel (SM), mps 1.0 in., no i 5 110 20 35 15 15 
odor, wet I I 

~ ,I I ML -GLACIOFLUV!AL DEPOSITS-
5 10 85 s M 

Dense yellow SILT with sand (ML), mps 2.0 mm, in partings, no odor. I I ML 5 10 85 s M 
dry 

I I I 
-GLAC!OLACUSTR!NE DEPOSITS- ! 

Same as above 
SW Dense brown weU graded SAND with gravel (SW), mps 1.0 in., no • 10 10 30 25 20 5 

odor, wet -- - -· - f- -· ---- -GLAC!OFLUV!AL DEPOSITS• 
SP- ·----- -----i 5 10 75 10 

SM 
SP· 
SM 

34.0 

Dense yellow-brown poorly gtaded S1\ND with silt (SP-SM), mps 3.0 
mm, stratified, no odor, moist 
Same as above 

-GLACIOFLUV!AL DEPOSITS· 

Samele Identification 

0 Open End Rod 

Well Dianram 
[ill 
[ID 

Riser Pipe 
Screen 

0 FilterSand 
U Undisturbed Sample ~-" Cuttings 

~ Grout 

T Thin Wall Tube 

; 

! 5 10 75 10 

Summarv 

Overburden (!in. ft.) 41.5 
Rock Cored (!in. ft.) 10.0 
Samples S20, C2 

N 

N 

N 

N 

I 
--1-· 

12/04/01 
1112102 

0710 
1430 38 Days 

26.7 
26.3 S Split Spoon ETI Concrete 

G Geoprobe ~ Bentonite Seal 
Boring No. 32M-01-17XBR 

Field Tests: 

"SPT = Si:amr ler bl 
Note: 

Dilatancy: R-Rapid, S·Slow, N-None Plasticity: N-Nonplastic,_ L-Low, M-~e,dium, H-High 
T .... ,.hn - . 1 .1 · .•. lA.u.., • 1-1.u:,.l. 0"' ,...~r"'n"'fh: N-.. •-n~ 1 .1 ow u.M j··- H-H; ... .., V-V-- Hinh 

r 6 in. ....Maximum i r si ..... 'mm' i"' de• .. rmin diret"'.t ob11:Arv i n wi'..,in the limitations ,.,f s ,J,,.r 11:ize fin mlllimete 
Soil identification.based ctn visµal-manual methods ofth.-. uses as nrac+foed b" Hale" & Aldrich. Inc. 



- Boring No. 32M-Ol-17XBR 
TEST BORING REPORT File No. 10884--056 

Sheet No. 2 of 3 

0-:- E a Ji "ravel Sand F'~•- -r-. 
z.s. 

tJ>g f! E V1Sual-Manual Identification and Description ., 
~ ~ • ;. .,- m ., • ., 

~~ 
G; j - ii' !! 2:- 5 .c ao Q..C iS ~ 8 I ~ ~ 1i ~ i~ E1i ., 

(Dens!ty/conslstency, color, GROUP NAME. max. parllde sw,••, C s= ;g I l!! 
c!l 0.. .. ., i 0 u.. 

.!! !!' -en en ..s enc -c: ., structure. odor, moisture. optional descriptions. geologic Interpretation) 

"' "' "' "if/. "' "' ~ 
m w- ::, a ii: 

·20 
10 Sil 20.0 SP- Same as above~ except medium dense 5 15 70 10 
19 6 21.0 236.1 SM -OLACIOFLUVIAL DEPOSITS-

'sw ~------------------- - - 5 -.; .... .... '-. 0- - -19 SIIA 21.0 21.0 Dense brown well gnded SAND (SW), mps 0.5 in., no odor, wet 5 30 20 
20 10 22.0 235.1 '-- .... '- '-I-~ ~~ . - ·- -IS S12 22.0 22.0 SM 

~- . _ _ _ -OLACIOFLyv!AL DEPOSITS- _____ 
5 5 75 15 

13 14 24.0 Dense ycilow-brownsili;y SAND (SM). mps 1.0 mm. in paniogs, no 
21 odor, Wet 

24 
-GLACIOFLUVIAL DEPOSITS• 

23 SI3 24.0 SM Same as above. except with a single layer of well graded sand. 5 5 75 15 
23 17 26.0 

c25 
18 
26 

231.1 
10 Sl4 26.0 26.0 ML Dense red-brown Sll.T with sand (ML). mps LO mm. in partings, no 20 80 s M N 
II 10 28.0 odor, Wet 

L 
25 
IS 229.1 

-OLACIOLACUSTRINE DEPOSITS-
L 

21 SIS 28.0 28.0 SP Very dense red-brown poorly graded SAND (SP), rnps 0.25 in., no 5 45 35 15 5 
33 15 30.0 odor. wet 
32 
30 

227.1 
-GLACIOFLUVIAL DEPOSITS• 

LJO 
12 S16 30.0 30.0 ML Mcdiwn dense red-brown SlLT(ML), mps 0.1 mm, in partings. no 5 95 s M N--L 
10 18 32.0 odor, wet L 
17 
17 -GLACIOLACUSTRINE DEPOSITS· 

IS SI7 32.0 ML Same as above, except dense 10 90 s M N 
14 25 34.0 
21 
30 

223.1 
IS SIB 34.0 34.0 SM Dense yellow-brown silty SAND with gravel (SM), mps 1.0 in .• 5 10 1~ 20 25 30 
20 12 36.0 moderately bonded. no odor. wet 35 21 
34 -GLACIAL Tll.L-

' 23 Sl9 36.0 SM Same as above 5 10 10 20 30 25 
22 16 38.0 

' 19 
22 

219.1 L--
100/0" S20 38.0 38.0 TOP OF BEDROCK AT 38.0 Fr 

0 
L SEE CORE BORING REPORT FOR ROCK DETAll.S . 
~ .. 

• 
L 

2 
0 

I 
~ 

"' ~ 1-45, 

~ 
0 
0 

ll, 
~ 

!! 
:1 
m 
il 
II ' 
~ 

~ 
m 
~ ... ~•Slalpl«blaw$ perfi kt.. ~ parti$siuCmmlbdetennlMdbvdnctobMrvationWlthlnthelmbtioft&otcamoler I - . .. '1'1M..ll1-11YR.D 



- CORE BORING REPORT 
Boring No. 32M-01-17XBR 
File No. 10884-056 
Sheet No. 3of 3 

.. DriDing Recove,y/RQD Well Elev.I 
·oth Rate Run Depth Wealh- Dia- Depth VISUal Description 
I) MinJft No. (ft) in. % ering gram (ft) and Remarks 

SEE TE.ST BORING REPORT FOR OVERBURDEN DEI'AILS 

219.1 
38.0 TOP OF BEDROCK AT 38.0 FT 

I- No<c: Water loss noted below 38.0 ft. Advanced widt roller bit to 41.S ft. 
~ 40 - ;: 

-BEDROCK-

~-1:;::.;, 

s Cl 41.5 56 93 Fresh ::· I: :- Cl: Very hard, fresh to slightly weathered, gray, ophanilic to fine grained . ,., .· 
46.S 42 70 to :: I: ·'.· QUARTZITE. Foliation cxm:mely thin, at high angle, diswrbcd, 

4 Slight_) i::;;;.:: occasionally microfaulled. Primary joint set at low angle, exm:tnely close to 
wide, smooth to roogh. stepped. oxidized, tight to open. Seconda,y joint set 

5 

111 

at high angle. close to wide, smooth, planar, oxidized, light to open 

1- 4S • 4 -BEDROCK-
(Possible Vaughn Hills Fonuation) 

s 
s C2 46.S 58 97 Fresh C2: Same as above, except fresh 

S!.5 46 77 ::: :· 
4 

Ie \ s 
- so~ 4 { t 

Note: Water loss in Bedrock during drilling is approximately 2800 gallons. ]~} s 
205.6 -· si, ,; 
51.5 BOTTOM OF EXPLORATION 51.5 FT 

INSTALLED OBSERVATION WElLAT 51.4FT 

-. 

::, 
"' ~ 
i 
2 
~ 

i 
i g 
Ii 
ti m 
~ 

~ 

;;, 

" ~ g 
" 
:l 
I 
~ 
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- OBSERVATION WELL Observation Well 32M-Ol-17XBR 
INSTALLATION REPORT Test Boring 32M--Ol-17XBR 

Project MONITORING WELL INSTALLATION AOC32/43A Installation Date 5-Dcc-01 
City/State DEVENS, MA Location Sec Plan 
Client MASSDEVELOPMENT/DEVENS COMMERCE CENTER 
Contractor EARTII EXPLORATION SERVICES, WRENTHAM, MA H&AFlleNo. 10884-056 
Driller T. MARTINELLI H&ARep. A. Nichols 

Ground El. 257.1 -El.Datum NGVD (1929) r-:iype of protective coverAock: Cover/Padlock 

SOIUROCK BOREHOLE Height of top of casing above ground surface 2.9 ft - ..., . 
CONDITIONS BACKFILL 

{Nl.lmbef3 mer to elevallon/de¢1 from ground sumce 1n feel) 

(not 10 scale) 1.-Height of top of riser pipe above ground surface 2.4 ft 

-TOPSOIL- i.-Type of protective casing: Guard Pi~ 
1.0 -CONCRETE-

1.8 Length 5.0 ft 

-FILTER SAND- Inside diameter 6.0in 
-INTERBEDDED 4.0 

GLACIOFLUVIAL J,....r-Depth of bottom of casing 2.0ft 
AND -BENTONITE-

I I GLACIQ. 8.0 Seals: Depth to Thickness 
LACUSTRINE I I Type top (ft) (ft) 

DEPOSITS· I I Concrete 0.0 1.8 I I Bentonite Seal 4.0 4.0 
-CEMENT GROUT-

I I 
Cement Grout 8.0 27.0 I I BentonitC- 35.0 4.5 I I 34.0 I 

:rype of riser pipe: Sch 40 PVC Solid I 
-GLACIAL TILL· 35.0 I 

I Inside diameter of riser pipe 2.0ln 
38.0 •BENTONITE- I 

I Type of backfill around riser. Seal 
39.5 I 

~Diameter of borehole 6.0 In 

I 
Depth of top of well screen 41.4 ft 

I 
I Type of screen or manufadllter: Machine Slotted PVC 
I 

I I Screen gauge or size of openings 0.010 In 
-BEDROCK- •FILTER SAND· I 

I Diameter of well sa-een 2.0 In 
• I 

. I Type of backfill around screen Filter Sand I 
~th of bottom of well screen 51.4 ft 

I Depth of bottom of slll lrap . 
• 

I 51.S I 51.5 ___ ~th of bottom of borehole 51.5 ft 
Bottom of Exploration (Depths refer to ground sulface) 

Remalks: Ground El. reflects estimated llround surface at time of drillinll, 2rior to j!lace[l)Cllt of !E:!Vel ~-



- TEST BORING REPORT 
Boring No3.2M-01-18XB 

"roject MONITORING WELL INSTALLATION AOC 32143A DEVENS, MA File No. 10884-056 
,ient MASSDEVELOPMENT/DEVENS COMMERCE CENTER Sqeel No. I of 2 

t,;ontractor EARTH EXPLORATION SERVICES, WRENTHAM, MA Start January 2, 2002 

Casing Sampler Barrel Drilling Equipment and Procedures 
Finish January 2, 2002 
Driller R. Eastwood 

Type SW s HQ Rig Make & Model: Mobile B-57 Truck H&ARep. W. Rubik 

Inside Diameter (in.) 6.0 I 3/8 2.5 
Bil Type: Roller Bit Elevation 259.4 
Drill Mud: None Datum NOVO /1929) 

Hammer Weight (lb. 300 140 - Casing: SW to 10.0 ft. location See Plan 
Hammer Fall (in.) 24 30 - Hois11Hammer: Winch Doughnut Hammer 

ci--:- E £ :& =~vel Sand Field Test 

$ Z.5 a,!$ i! C. E Visual-Manual Identification and Description 

i 
.. § m .. - .. .. ~ ~ -a.g o..s .!l e "' ~ ! li ~! il' 2;, .c 

t • a (/) (Density/consistency, coior, GROUP NAME, max. patticfe size~, 
C 

~ ~ g, I- !~ E c. = ~~ 0 0 "- 0:::; "- "- .!l a> a. ca a> 
~ "' structure, odor. moisture, optional descriptions, geologic Interpretation} m 

.!l ~ 0 "' (1)0 -c: :fl. :fl. 'if. 'if. 'if. 'if. 5 {!. w_ :::, 
Q. "' co 

-Oray CONCRETE SLAB-• 
258.5 

L 
0.9 31 SI 1.0 SM Very dense brown silly SAND with gravel (SM}, mps 1.5 in., no odor, 20 20 15 15 15 15 

40 17 3.0 dry 
"16 
53 -FILL-

"16 S2 3.0 SM Same as above 
57 9 4.5 

L 
100 

5 
Note: Frequent cobbles from 4.S ft. 

141 SJ 5.5 SM Same as above, except wet 
110 9 6.6 

"~" Note: Most of material appears to be blastedfcrushe.d BedrocL 

250.9 
8.5 

26 S4 9.0 ML Very dense yellow sandy SILT with gravel (ML). mps t.O in., well 10 10 5 10 15 50 
37 9 10.1 bonded_ no odor. moist 

1-10 • 10012· 
..._ 

-OLACIAL TILL-
TOP'OFBEDROCKAT IO.0Fr 

SEE CORE BORING REPORT FOR ROCK DETAILS 
L 

~ 

L...15 

20 
Water Level Data Sam-'-ldentffication WeU Di"""ram Summarv 

Date rune Elapsed De, th lftl to: 0 Open End Rod ITO Riser Pipe Overburden (fin. It.) 14.0 
irome (hr. Bottom Bottom [II] Sa,,en 

:.;Casi-· _ .... _._ Water T ThinWanTube D Filte,Sand Rock Cored (lin. It.) 10.0 
1/11102 1100 9Days - 24.0 21.6 u Undlstu<bed sample 0 Cuttings Samples S4,C2 

s SplitSpoon -Grout 
~ f3J Cooaete Boring No. 32M-01-18XBR 0 G Geoprobe -~ ~ BentooiteSeal 
~ F"teld Tests: Oilatancy: ~~i<l,_S-Slo_W, N~L r1a_sticity: ~-. ~~--~rum, utl;!ia,.~ v.v,.,.,u ... I! ~· "'SPT = Samoler blows OM6 in -lknimttm~cbalmm\krkit~hu,a;__.. .............. ~~"--s: ·• 1· .. ~ .. _____._ r--:.1~, 



- CORE BORING REPORT 
Boring No. 32M-01-18XBR 
File No. 10884-056 
Sheet No. 2of 2 

Drilling Recove,y/RQO wen ElevJ 
pth Rate Run Depth Weath- Dia- Deplh VJSUal Description 

,It) MinJII No. (ft) in. % ering gram (ft) andRemaiks 

1.. 10 ~ 
SEE TEST BORING REPORT FOR OVERBURDEN DETAil.S .. , .. TOPOFBEDROCKAT 10.0FT 

10.0 

- No<e: Advanced borehole with roller bit to 14.0 fi. 

~ ~ 
7 Cl 14.0 39 55 Fresh :-·~ 

i 
Cl: Very hard, fresh to slightly weathered. gray, aphanitic to fine grained 

19.0 16 27 to -: I= QUARTZITE. Foliation cmcmely thin at high angle, distwbcd. Joints at L. IS - ·.~ 
Slight •,•1= 

high angle. extremely close to close. smooth. planar~ oxidized, light to open. 7 :-:i=: 
.;,I= :: 

7 ... -BEDROCK-
(Possible Berwick or Vaughn Hills Formation) 

7 :( I 7 r 7 C2 19.0 57 95 Fresh ,:. C2: Same as above; except frcs_h. Joints close to wide. 
L- 20 - 24.0 57 95 

-:1= 
7 ·,•1= 

:::1= :: 
7 !~: 

:::: :: 
= :• 

7 
= ::: 

7 
I= :: 23S.4 ..:.:.- - 24.0 BOTTOM OF EXPLORATION 24.0 FT 

INSTALLED OBSERVATION WELL AT 24.0 FT 

s 
"' • ~ 

;;'. 
:;; 
§ 
I 
;t 
8 
;;: 
0 

:; 
ti 
~ 

t; 
p 

~ 
" ~ g 
~ 

I « 
0 u 



- OBSERVATION WELL Observation Well 32M.Ol-18XBR 

INSTALLATION REPORT Test Boring 32M.01-1SXBR 

Project MONITORING WELL INSTALLATION AOC32143A Installation Date 2-Jan-02 

City/State DEVENS.MA location See Plan 

Client MASSDEVELOPMENT/DEVENS COMMERCE CENTER 

Contractor EARTII EXPLORATION SERVICES. WRENTHAM. MA H&AAleNo. 10884-056 

Driller R.EASIWOOD H&ARep. W. Rubik 

Ground El. 259.4 

El.Datum NGVD(!929) r-:ype of protective cover: Bolted Cover 

SO!lJROCK BOREHOLE _ ,._, Depth of top of roadway box below ground surface 0.0 ft 

CONDITIONS BACKFILL 
(Nllt'tbeB refe:r1o elevation/depth from ground surlace lo feet) 

(not to.scale) I - pth of top of riser pipe below ground surface 0.3 ft 

-CONCRETE- -CONCRETE- ,.__ Type of protective casing: RoadwarBox 

0.7 
0.9 Length 0.8 ft 

-Fll..TER SAND-
Inside diameter 6.0 in 

2.0 
.,.r-Depth or bottom of roadway box 0.8 ft 

-Fll..L-
I I Seals: Depth to Thickness 
I I Type top (ft) (fl) 
I I Concrete 0.0 0.7 
I I Beotonite Seal 2.0 10.0 
I I 

8.5 -BENTONITE· I I 
I I 

-GLACIAL Tll..1..- I I 
I I 

::'fype of riser pipe: Sch 40 PVC Solid 

I I 
Inside diameter of riser pipe 2.0 in 10.0 I I 

12.0 I I 
I Type of backfill around riser: Seal 

I 
~Diameter of borehole 6.0 in 

I ,. 

f4-r-Depth of top of well screen 14.0 II 

: Type of screen or manufacturer: Machine Slotted PVC 

-BEDROCK- I 
-FU.. TER SAND- I Sa-een gauge or size of openings 0.010 in 

I 
I Diameter of weft screen 2.0 In 
I 
I Type of backfiU around saeen Filter Sand 
I 

4-°"pth or bottom of well saeen 24.0 II 

I 
Depth of bottom of sill trap I 

I 
24.0 II 24.0 24.0 I __ -l+r°"Plh of bottom of borehole 

Bottom of Exploration (Depths refer to ground surface) 

Remari<s: 



- TEST BORING REPORT 

Project MONITORING WELL INSTALLATION AOC 32/43A DEVENS, MA 
:rient MASSDEVELOPMENT/DEVENS COMMERCE CENTER 

Boring NoA-3M-01-16XO 

File No. 10884-0S6 
Sheet No. 1 of 2 
Start December 11, 2001 

l--------.---.---....----,-------------------1 Finish December 14, 2001 
Contractor EARTH EXPLORATION SERVICES, WRENTHAM, MA. 

Sampler Barrel Drilling Equipment and Procedures 1-------+=:.::_f--'----<1----1---_;:_:__:c__:__ ________ --IOriller R.Eastwood casing 

Rig Make & Model: Mobile B-57 Trucl: Type SW s - H&A Rep. W. Rubik 

Inside Diameter (in.) 6.0 13/8 
Bil Type: Roller Bit - DriltMud: 

Elevation 257 .9 
Datum NGVD (1929) 

Hammer Weight Ob. 300 140 -
None 

Casing: driven Location See Plan 
Hammer FaU (in.) 24 30 - HoisUHammer. Winch Doughnut Hammer 

5 

f;: 
CJ) 

8 
12 
20 

9 
14 
14 
14 

8 
22 
42 
31 

39 
38 
32 
30 

20 
22 
34 
34 

0-:­z C: .,= 
Q.d E ., 
., 0:: 

"'"° 

Visual-Manual Identification and Description 

(OensitylC<Jnsistency, color, GROUP NAME, max. particle size••, 
structure, odor, moisture, optional desaiptions, geotogic interpretation) 

SI 0.2 • • 257.4 •Blackbirumioous ASPIIALT-
14 1.7 0.5 SM Dense black-brownsiliy SANDwilhgravcl (SM), trace aspba)tspecl'.s, 10 15 10 20 25 25 

mps 1.0 in .. no odor, wet 

S2 2.0 255.4 -FILL-
16 4.0 2.5 OU Black ORGANIC SOIL (OUOII) 

255.2 ~ -FORMER TOPSOIL-
2.7 Medium dense red~brown silty SAND (SM), mps 0.25 in .• no odor, dry 

253.9 
,__ 

S3 4.0 
4.0 SP -LOESS--17 6.0 

Very dense yellow poorly graded SAND with gravel (SP). mps 2.0 in., 

5 5 15 45 30 

10 15 15 40 15 5 

no odor, dry 

S4 6.0 SP Same as above, except yellow-brown 
IS 8.0 

10 15 20 40 15 

-GLACIOFI.UVIAL DEPOSITS-

S5 8.0 SP Same as above, except gray-brown 
9 10.0 

15 20 15 40 10 

LjQ +---1--~+-­
ll 
19 
22 
31 

S6 

12 
16 
18 
26 

9 
14 

~ i-1s- 17 

b ~20 
0 

20 

17 
23 
29 
36 

22 
22 
20 
23 

Date 

10.0 
14 12.0 

S7 12.0 
17 14.0 

S8 14.0 
II 16.0 

S9 16.0 
II 18.0 

SIO 18.0 
10 20.0 

SP Same as above. except dense 

SP Same as above 

243.9 --------------------- ---1---1-- --f---1---1-- ·- -
14.0 SP Dense gray poorly graded SAND with gravel (SP), mps 1.0 in., 5 40 40 15 

stn.tified. no odor,' wet 

SP Same as above. except very dense 

-GLACIOFI.UV!AL DEPOSITS-

SP Same as above, except dense 

10 40 40 10 

10 40 10 10 

Water Level Data S Identification Well • "•"ram Summa ... , 

Tune i.!:1a~ ~ ~o: o Open End Rod BB =.,Pipe overburden (!in. ft.) 35.0 
me( "bf''•-~1 ..... _,_ Waler T ThinWallTube Q FillefSand RockCored(lin.ft.) -

~ _ .t, l!I:J Cuttings $ mples o 12113101 0830 - in clUSler, •• 28.S U Undlsturbed Sample li!l!iill a SIS 

~ 1112102 1105 29 Days - 33.8 28.9 s Spit Spoon E:;J =... Boring No. 43M-Ol-l6XOB 
~ l----'---'--~f-,--..L...--'--,,~-=1--=-G=Geop__:_robe ___ __.,,-'l~---=;,e·=Seal=,_--~--------1 

:;: k=Field.,· =T:::es=tsc;:==,,.-,,=,.)O[l;i!lllagjla!llnl!:cy:~.~JR,,1-Rapid~I.-1,'l:S-S~i!lowillff, !--N-None-l:l,,~IJ,...~__,.,.J '-Plasticity:l!;,'.-.ll·~-~-d!N-Noo!L,J.J'!, __ plaslic,_ll!!J',l.·-J._~L:1,'.-Low~-•!.lM-Medl:M~ll!iunm.,.J:!H!c!-H:ji!liig~h,.Y~-El'.1~L-1 .. , I f ...... • • • • • • .. _._ • '_!IUI........ I Au, •• 11.-.Aj....... H Llj ... i. v_ 
!'? .. SPT-==Samolerbkwr,;,nP-rfiin '""t..l::t,Yirnlwnn::amrl,pcri,..,.(mm\;,..~h..t""'-"'t~~..-..._~,...,..........i-....._r_..-ill~\ 



-
. r20 

-25 

f;: 
(/) 

26 
19 
21 
37 

12 
18 
18 
12 

30 
20 
20 
20 

12 
18 
20 
23 

d)~ 

0.£ E a. mm 
u,c, 

Sil 20.0 
8 22.0 

S12 22.0 
8 24.0 

,· 
E 

S13 24.0 1: 
0 26.0 ; 

Sl4 26.0 
II 28.0 

19 SIS 28.0 
24 0 30.0 
23 
23 

~30 +--+---!--

. 

TEST BORING REPORT 

V,sual-Manual Identification and Description 

(Density/consistency, color, GROUP NAME. max. partido -~­
structura, od0<, moisture, optional desaiptioos, geologic inlerprelation) 

1-•·• SP Dense gray poorly graded SAND with gravel {SP), mps 1.0 in., 
lO.O stratified. no odor. wet 

SP 
Same as above 

-01..AC!OFLIJV!AL DEPOSITS-

No recovery. Attempted twice. 

SP Dense gray poorly graded SAND {SP), mps 5.0 mm, stntificd, no odor, 
wet 

No recovery 

Boring No. 43M-Ol-16XOB 
File No. 10884c056 
Sheet No. 2 of· 2 

"- vel Sand ,:...i.. T ... .. .. E -• s !! " • t !! 2' £ i 8 I 11 la m "' 
.,, go u.. u.. :;; .. 'ii; 

* * * "' "' * ~ .!!! ~ 0 D.. "' 
5 10 30 40 10 5 

10 10 35 35 10 

5 1! 65 15 

'. 227.9 
; 30.0 l--+-,N7 o_te_:""Soe,.-,B""onng-.,-.,-Lo-g-4°'3::-M"°-O""lcc•1'"6XB=:=R-:fuc-r-so....,,il-:de-,-cr"°ip""ti,..oo-:-bec,lo-w~30=-."o1'.ft-. !-t-+-+-+-++-t-,1-+---, 

-OLACIOLACUSTRINE DEPOSITS-

: 225.91-+-------------------+-t-H-t-t-t-,l-l-t-l : j2.o 

-GLACIAL TILL-

t--35 • 1lli 222.91--t--'----,==========-;,-;:=,-----t-+-+-+-+-++-t-,l-t---1 35.0 BOTTOM OP EXPLORATION 35.0 FT 

INSTALLED OBSERVATION WELL AT 34.0 FT. 

l! ~========================~~========I 
;, -sM'• 5-npWt,lows pH l in. -MadmuM partlde she (mm)ls dlCINlnhed~ ~obMfvation within ttM lknltaUons ofAmplw f Anftnn iJn 43M..Ol-16XOB 



- TEST BORING REPORT 
Boring No43M-01-16XB 

Prnject MONITORING WELL INSTALLATION AOC 32/43A DEVENS, MA FIie No. 10884-056 
;nent MASSDEVELOPMENT/DEVENS COMMERCE CENTER Sheet No. I of 3 

Contractor BARTH EXPLORATION SERVICES, WRENTHAM, MA Start December 12, 2001 

Finish December 13, 2001 
Casing Sampler Barrel On11ing Equipment and Procedures Dn11er R. Eastwood 

Type SW s HQ Rig Make & Model: Mobile B-57 Trucl: H&ARep. W. Rubik 

Inside Diameter (in.) 6.0 1318 2.5 
Bit Type: Roller Bit Elevation 257.8 
Drill Mud: None Datum NGVD (1929) 

Hammer Weight (lb. 300 140 - Casing: driven Location See Plan 

Hammer Fall (in.) 24 30 - Hoist/Hammer. Winch Doughnut Hammer 

ci--::- E ,5 .8 =vel Sand FaeklTest 
;;;- z C: mS. f! Q. E Visual-Manual Identification and Description 

j i 
E m .. - l .. ~ -" ~ g i ;,;, c.g 0.5 ~ "' £ j £ ! = % f;: "' £i g' !:lo:: E <>-

~ 
0 (Density/consistency, cotor. GROUP NAME, max. particle size-. (.J I ;;; a, .. ., ., ...,. ., structure, odor, moisture, opliona1 desaiptions. geotogic interpretation) ,r. ,r. 'i'- ';/!. £ i a "' "' .,, (/)Q - .. 'i'- 'i'-w- ::, ... 

·• A A 

c 
Note: No sampling required to 30.0 ft. See Boring Log 43M-01-16XOB 
for soil descriprioos from 0.0 to 30.0 ft dcp<h. 

f- -FILL-
255.3 

2.S -FORMER TOPSOIL-
255.1 -LOESS-

2.1 
253.& 

4.0 
f- 5 

-· 

f-10 

-GLACIOFLUVIAL DEPOSITS-

g 15 ,_ 
N • ~ 
2 

i 
" ~ :;; 
C 

~ 20 
~ Water Level Data Samoleldentification WeUOi=ram Summarv 

Date rune Elapsed ""'th lft.\to: 0 Ope,,EndRod 
OJ] Riser Pipe Overburden (!in. ft.) 48.3 

Bottom Bollom Ill] Screen ,. .. rune (hr. ,t Casi~ ...I..·-·· Waler T Thin Wall Tube D Filte<Sand Rock Cored (!in. ft.) 10.0 
5 

12/13/01 0815 17,5 34.0 38.0 28.S u Undislurtied Sample 0 CUttings Samples S4,C2 0 

i 1/13/02 0900 31 Days 57.2 28.8 s SplitSpoon 
11111 Grout 

~ - E'J Coocrete Boring No. 43M-01-16XBR g G Geoprobe ~ -Seal ~ 

:;: F"tekl Tests: Dilatancy: R-Rapid, S-Slow, N-None Plasticity: N-Nonplastic, l-1.ow, M-Medium, H-l-ligh 
:;, • I t -..., • U u-.... t.. n,,. • -.1 ri:1-... 1 , -u• '"'" • LI u:..h V-' f,,.,,., L.r.-i.. 

•$::PT= S_,,,_. Ni,,,,.,c, n.ar ~ in. ........ .,;._,_~.;.,,.,,1.,.,.,,,.\;,,. ➔~· ............ ,_,_~~....t+w, ........ ,-... 1· nenf~a.,...r .... ~, 



- TEST BORING REPORT 
Boring No. 43M-Ol-16XBR 
FIie No. 10884-056 
Sheet No. 2 of 3 

ci--:- E i I "'· vel Sand fi•• ~--

' z.s 
0S 

I!! Vosual-Manual Identification and Desmption .. E -., .;. .. -,., "' .. - lit ! i • ! -.!! e ., 
.E f = i r- ao o.c<: 0 l !! !! l!' E., Eo. ~~ 

., 
(Density/consistency, color, GROUP NAME, max. particle s1ze-, 8 = 0 ::; u:: u:: l .. 0.. ,.a: ., .. 

f ., structure, odo,, moisture, optional desaipli011$, geologic lnterpn,talion) ~ 1: 0 "' "''° r/JO ms. ::, ;fl. ;fl. .,. "/I!. .,,_ ;fl. 
"' ~20 

-GLACIOFLUVIAL DEPOSITS-

c2s 

' 
' 

., 

• 

L 

-30 227.8 
45 SI 30.0 30.0 SM Very dense light brown silty SAND (SM). mps 3.0 mm. in partings. no 5 5 65 25 
44 17 32.0 odor, moist 
62 

'. 
' 

90 ' 
; 

-GLACIOLACUSTRINE DEPOSITS-1• 225.8 

' 
32.0 Note: Boulder 32.0 to 33.5 ft. 

' ,1 
' . ~ 

Poor recovery of GRAVEL lodged in tip of the samples 
100/0" 2 33.8 

Note: Numerous cobbles and boulders from 33.8 to 39.0 ft. Unable to 
C35 obtain sample. 

L 

-GLACIAL TILL-

93 Sl 39.0 SM Very dense yellow-brown silcy SAND with gravel (SM), mp, 1.0 ft. 5 10 10 10 40 25 N H N 
30 16 41.0 well bonded. no odor. moist 

L◄O· 29 
63 216.8 ~- ,1..._ _____________________ 

~ ~ ~ -~ ~ ~- '. ·- -82 S4 41.0 41.0 SM/ Very densc yellow-brown layered silty SAND (SM} and SILT (ML), 5 5 10 60 25 N H N 
91 10 42.2 ML mps 0.5 in .. no odor. wet . 

Note: Boulder from 42.2 to 4S,4 ft. 

-GLACIAL TILL-

.. 
45 

~ 

TOP OF BEDROCK AT 45.5 Ff 

SEE CORE BORING REPORT FOR ROCK DETAILS 

L 

ii 
£ 
a 

:; ~. 
~ ~T•Sampki'"blowap,HI kl. -.iau:num patk:MalUl(mm)is dNmlkMd bydnctobMrvationwlthin tbttlimbtktns of~ I n-...:-- ._,_ .t-:t.M..ll1.16YRR 



- CORE BORING REPORT 
Boring No. 43M-01-16XBR 
File No. 10884-056 
Sheet No. 3 of 3 

I DrtUing Recovery/ROD Well ElevJ 
1117 Rate Run Depthi--.----t Weath- Dia- Depth Visual Description 

and Remarks .-<) Min./ft No. (ft) • in. % ertng gram (ft) 

7 

- so - 6 

7 

7 

7 

7 

.... ss" 7 

7 

7 

7 

::: 
~ 
i 
o! 
0 .. 
§ 
i! 
i 
" d 

~ 
0 

ti 
m 
:;; 
l,! 

:a 
m ::, 
m 

" ~ " 
i w 
l'i 
" 

Cl 48.3 
53.3 

C2 53.3 
58.3 

55 
45 

59 
45 

92 
15 

98 
15 

Fresh 

Fresh 

. 
r.:· ~ 

!lilt 
{ 

jil! 
"' :: I=·. 

::, 
::: 

J~ I ·-=-~ -:­
i;:_:I::: r.:: 
::::=::::: 

SEE TEST BORING REPORT FOR OVERBURDEN DETAILS 
TOP OF BEDROCK AT 45.5 FT 

Note: Advanced borehole with roller bit to 48.3 ft. 

Cl: Very hard fresh gray apbanitic to fine grained QUARTZITE. Foliation 
extremely thin at high angles. Joints at high angles, parallel to foliation, 
extremely close to moderate, smooth to rough, planar, fresh to oxidized, 
tight to open. Observed numerous calcite veins parallel to fo1iarion. 

CZ: Same as above 

-BEDROCK­
(Possible Berwick Formation) 

199.5 f------.,,==,c;,-,...,.-.;.;,;;:,,,;=,...,;..-;,;;-a-..,,------1 
58.3 BOTTOM OF EXPWRATION 58.3 FT 

INSTALLED OBSERVATION WELL AT 57.5 FT 

, 



- OBSERVATION WELL Observation Well 43M-OI-l6XBR 

INSTALLATION REPORT Test Boring 43M-Ol-16XIIR 

Project MONITORING WELL INSTALLATION AOC32/43A Installation Date 14-Dec-01 

City/State DEVENS.MA Location See Pian 

Client MASSDEVELOPMENTIDEVENS COMMERCE CENTER 

Contractor EARTII EXPLORATION SERVICES, WRENTIIAM, MA H&AFlleNo. 10884-056 

Driller R.EASTWOOD H&ARep. W. Rubik 

Ground EL 257.8 

El. Datum NGVD(1929) r-=:ype of protective cover/lock: Bolted Cover 

SOIL/ROCK BOREHOLE _ ,._, Depth of top of roadway box below ground surtace 0.0 ft 

CONDITIONS BACKFILL 
[Numbers ttler ID deVationfdeplh from ground suc1ace in feet) 

(not to scale) plh of top of riser pipe below ground surface 0.3 ft 

-ASPHALT-
0.S -CONCRETE- - Type of protective casing: RoadwarBox 

0.6 
Lenglh 0.8 ft 

-FILL- -FILTER SAND-
2.0 Inside diameter 6.0 in 

2.S 
-FORMER TOPSOIL- .,-Depth of bottom of casing 0.8 ft 

2.7 
I I -LOESS- Seals: Depth to Thickness 

4.0 
I I Type top (ft) (ft) 
I I Concrete 0.0 0.6 

-GLACIOFLUVIAL 
I I Cement Grout 2.0 39.5 

-CEMENT GROUT-
I I 

Bentonite Seal 41.5 4.0 DEPOSITS- I I 
I I 

30.0 I I 
I I • ype of riser pipe: Sch 40 PVC Solid 

-GLACIO· I I 
LACUSfRINE- I I Inside diameter of riser pipe 2.0in 

DEPOSITS- I I 
32.0 I Type of backfill around riser: Seal 

I 
41.S f<---Diameter of borehole 6.0 in 

-GLACIAL TILL- l 
-BENTONITE- i---r--Deplh of top of well screen 47 .5 ft 

' Type of screen or manufacturer. Machine Slotted PVC 45.S 45.5 • 
I 
I Screen gauge or size of openings 0.010 in 
I 
I Diameter of well screen 2.0 in 

-BEDROCK- I 
•FILTER SAND- I Type of backfill around sereen Filter Sand 

I 
~th of bottom of weft screen 57.5 ft 

! Depth of bottom of Silt trap 

58.3 58.3 I 
I 

:.., __ ~th of bottom of borehole 58.3 ft 

Bottom of Exploration {Depths refer to ground surface) 

Remarks: Soil conditions from 0.0 to 30.0 ft based on adjacent Cluster Boring 43M-01-16XOB. 



- TEST BORING REPORT Boring No43M-01-17XO 

""oject MONITORING WELL INSTALLATION AOC 32143A DEVENS, MA File No. 10884-056 
ient MASSDEVBLOPMENT/DEVENS COMMERCE CENTER Sheet No. 1 of 2 

U>ntractor BARTH EXPLORATION SERVICES, WRENTHAM, MA Start December 20, 2001 

Casing Sampler Barrel Drilfing Equipment and Procedures 
Finish December 20, 2001 
Driller R. Eastwood 

Type SW s . Rig Make & Model: Mobile B-57 Truck H&ARep. W.Rubik 

Inside Diameter fm.) 6.0 • 13/8 Bit Type: Roller Bit Elevation 259.4 . 
Datum NGVD fl929) DnllMud: None 

Hammer Weight (lb. 300 140 . 
Casing: driven Location See Plan 

Hammer Fall (in.) 24 30 . Hoist/Hammer. cat-Head Doughnut Hammer 

a~ E ,5 :s =-vei Sand Field Test 
:;:;- Z.E 

_.,. e a. Visual-Manual Identification and Description "§ .,s E i; i ·I .. - "' 
., 

~ ;;-= - 0 c..c i5 ; ., 
8 ! I ! I ;,.- 5 r- a.., 

Ea. 
., 

(Density/consistency. color, GROUP NAME, max. panicle size••, la ~ .,, g, a. ~n:: 0 0 E 
~ 

~ 
ll. mm 

~ 
m _.,. ii ~ g "' Cl)"" WO -.., ., strudU<e, odor. moistU<O, optional descriptions, geologic lnteq,retation) "$. "if. "if. "if. "if. "if. i5 .!! w- :, 

Q. ., 
~o 

• 6 258.9 -Blad; ASPHALT• 
0.5 

Noce: No sampling required. See Boring Log43M-01•17XBR for soil 
descriptions. 

·FILL-

5 

' 
253.4 

6.0 

' 

10 
-GLACIOFLUVIAL DEPOSITS-

.. 

~,. 

L 

241.S 
17.9 

i -GLACIOLACUSTRINE DEPOSITS-
~ • 

20 ,. Water level Data s•-ftleldentification WeU Oi;uiram Summarv 

"Date Tune Elapsed n.ntt, /ft. Ito: 0 Open End Rod [IlJ RiserPipe Overburden (fin. fl) 34.0 .. lrme(hr. - Bot1001 [ID Screen 
~ .. Water T Thin Wal Tube D F111erSand Rock Cored (lin. fl) . 

1/0002 0848 IS Days . . 30.0 u Undistulbed Sample 0 CUttings Samples . ri lill m 1/14102 1105 25 Days . 33.5 30.5 s SplitSpoon Grout 
ii E3J Concrete Boring No. 43M-Ol-17XOB s G Geoprobe ~ -Seal 

~I 

Field Tests: Dilatancy: R-Rapid, S-Slow. N-None ~~ ":ff.~. ~~.-~wn.u~h v.· .. • -·· "' - ~ u_u-.,,.i.. 
"SPT - Samder blows. nA1'"6 in -M.::lvimcmnMfitiPc:i7,a,/mrn\ic~hu"""'-+.-.ho-..........,....a+.;.,,..__1; ·1,.1· .. ..s---...t-..;._r...,...:ic;_......,\ 



- Boring No. 43M-41-17XOB 
TEST BORING REPORT File No. 10884-056 

Sheet No. 2 of 2 
ci---=- E 5 :s "'vet Sand Fo-" T., 

1. z C: 
,.,. 

!'. 0. E Vosual-Manual Identification and Description § • .,s 
~ 

.. .. - "' .. ~ e • ~ • .. e "' I ~ ;,:. j 5 f;: Q.d c.5 0 
(Density/consistency, colo<. GROUP NAME. max. particle slm-. 8 ! rl 11 la g E"' E a. ii-:- "' .!!! " a. .,o:: = 0 ii: 0 lL lL !l' • !'. 

.. .... f "' structure. odor, moisture, optional desaiplions. geologic inlefprelalioo) .. .. C "' (l)o0 (1)0 -= "' "' "' "' "' "' a ~ 0 w- :, 
ii: 

020 

. 

-GLACIOLACUSTRINE DEPOSITS-

: : 

c2S 

: 231.4 
211.0 

30 
-GLACIOFLUVIAL DEPOSITS-

. ., . 
-~. 
:1::: 

" £ 225.4 
34.0 BOTTOM OF EXPLORATION 34.0 Fr 

INSf ALLED OBSERVATION WELL AT 33.S FT 

,I_ 

" • 
§ 

I 
:; 
0 

t 
~ 

~ 
~ 

~ 
! 
~ 
l! ~. 

-sfJT•SampietblowafM!liln. -Maximum partic:a ■lno(mm)b.~b-fdnct cbs watio.owrittlktthe~ofmphr I a-..:-- .-,_ 4.'\M..fll.-t7XOR '1 



- OBSERVATION WELL Observation Well 43M-Ol-17XOB 

INSTALLATION REPORT Test Boring -43M-Ol-17XOB 

Project MONIIDRING WELL INSTALLATION AOC32/43A Installation Date 20-Dcc-01 
City/State DEVENS.MA location See Plan 
Client MASSOOVELOPMENTIDEVENS COMMERCE CENTER 

Contractor EARTH EXPLORATION SERVICES, WRENTIIAM, MA H&AFilaNo. 10884-056 

Driller R.EASTWOOD H&ARep. W. Rubik 

Ground El. 259.4 

El. llatum NGVD(l!J29) r-::ype of protective cover/lock: Bolted Cover 

SOIL/ROCK BOREHOLE Depth of top of roadway box below ground surface 0.0ft _...., 
CONDITIONS BACKFILL 

(Numbers rf:Wto ~ fuxn gtX.ind 9.riacein MA) 

(not lo scale} -Depth of lop of riser pipe below ground surface 0.5 tt 
-ASPHALT-

0.5 -CONCRETE- ~ Type of protective casing: Roadwal Box 
0.7 

Length 0.8 ft 
-FILL- -FILTER SAND-

Inside diameter 6.0 in 
3.0 

i.r-Depth of bottom of roadway box 0.8 ft 

6.0 I Seals: Depth to Thickness 
I I Type top (ft) {ft) 
I I Concrete 0.0 0.7 I I Bentonite Seal 3.0 18.0 . . I I 

I 
-OLACIOFLUVIAL I 

DEPOSITS- -BENTONITE- I . 
:ype of riser pipe: Sch 40 PVC Solid - I 

I 
Inside diameter of riser pipe 2.0 in I 

I 
17.9 I Type of backfill around riser: Seal 

I 
-GLACIO- i-----1:iiameter of borehole 6.5 in 

LACUSTRJNE I 
DEPOSITS- ~ Depth of top of well screen 23.5 ft 

21.0 I 
I • Type of screen or manufacturer: Machine Slotted PVC • 

28.0 I 
I Screen gauge or size of openings 0.010 in 
I 
I Diameter of wel1 screen 2.0 in 

-OLACIOFLUVIAL -FILTER SAND- I 
DEPOSITS- I Type of backfift around screen Filter Sarui I 

~th of bottom of wen screen 33.5 It 

! Depth of bottom of silt trap 

I 
34.0 34.0 I ___ ~lh of bottom of borehole 34.0 ft 

Bottom ot Exploralioo (Depths refer to {ll'OUlld sunace) 

Remail<s: Soil CO!lditions based on adjacent Cluster Borinj! 43M-Ol-17XBR. 



- TEST BORING REPORT 
Boring No.43M-01-17XB 

"roject MONITORING WELL INSTALLATION AOC 32/43A DEVENS, MA File No. 10884-056 

:Kent MASSDEVELOPMENT/DEVENS COMMERCE CENTER Sheet No. I of 3 
Contractor EARTH EXPLORATION. SERVICES, WRENTHAM, MA Start December 17, 2001 

Finish December 19, 2001 
casing Sampler Barrel Dtllling Equipment and Procedures Dtlller R. Eastwood 

Type SW s_ HQ Rig Make & Model: Mobile B-57 Truck H&ARep. W.Rubik 

Inside Diameter (in.) 6.0 1318 2.5 
BttType: Roller Bit Elevation 259.3 
Drill Mud: Nooe Datum NGVD /1929) 

Hammer Weight (lb. 300 140 . 
Casing: driven Location See Plan 

Hammer FaU (in.) 24 30 . Hoisl/Hammer. Winch Doughnut Hammer 

o~ E ,5 ~ '.;ravel Sand Field Test 
2 z.s 

4>5. 
e g. E V,sua~Manual Identification and Description ., ., E -.,- "' ~ la le! .;a -r;' - 2' m 

~ "' 1! = .t:: • a.o ci.,S 6 ! :'l al :!! ~ " "' 
.,, 

8' a t: E., Eo. "' (Density/ronsistency, coto,-, GROUP NAME, max. pa!1lde size-, 8 u::: u:: I "' ., .. 0:: """ I ~2 0 0 ::. ! m 
~ 0 "' (/).., (1)0 "' structure, odor, moisture, optional desaiptions, geologic Interpretation) #. "if. "if. "if! "if! "if. 15 

.. 
W- :, l[ "' co 

-Black ASPHALT-4 4 258.8 

L 19 SI 0.5 0.5 SM Very dense gray-brown silty SAND wilh gravel (SM), mps 1.0 in., no 5 10 15 25 30 15 
'El 14 1.7 odor, moist to dry 

10 S2 2.0 SM Same as above, except dcMC 5 10 15 25 30 15 
14 10 4.0 
19 -FILL-
16 

7 S3 4.0 SM Sarne as above. except medium dense. wet 
6 3 6.0 

C5 
9 
II 253.3 
12 S4 6.0 6.0 SP Medium dense light brown poorly graded SAND (SPI. mps 2.0 in .. 5 30 60 5 
12 17 8.0 suatifiOO. no odor. moist 
13 
12 -OLACIOFLUVIAL DEPOSITS-

26 S5 8.0 SP Same as above. except denie. mps S.O mm 5 5 30 55 5 
21 13 10.0 

L 
27 
24 

L10 
20 S6 10.0 Same as above 
20 10 12.0 

L 
22 
26 247.3 ~-1..-..---------------------~ ~ ~ - ~ ~ ~-~- -- -
17 ST 12.0 12.0 SW Very dense light gray well graded SAND with gravel (SW), mps 1.0 in., 10 10 25 25 25 5 
'El 16 14.0 stratified. no odor., moist 
38 
29 -OLACIOFLUVIAL DEPOSITS-

25 S8 14.0 'iNI Same as above. except gray•brown 10 10 3030 20 
32 9 16.0 

. 
1S 28 

• 24 

34 S9 16.0 SW Same as above 10 10 25 30 20 5 
32 16 I8.0 242.3 L 
28 

L- . ~------------------- ~ ~ ~ ·- ·- -17.0 SP Very dense gray-brown poorly graded SAND (SP). mps 2.0 mm, 3065 5 
24 241.4 L-- stratified. no odor, moist 
20 S10 18.0 17.9 SM -OLACIOFLUVIAL D--s- 80 20 
14 9 20.0 Medium dense light gray silty SAND (SM), mp, 1.0 mm, ill partings, no 

0 
;: 21 odor, moist 

26 -OLACjOLACUSTRINE DEPOSITS-
o' 20 
0 

Waler Level Data Sa le Identification WeHOiaoram Summan• 

Date Elapsed n.. 1h lft.1 to: 0 Open End Rod ITO Riserl'ipe 
Overburden (lin. ft.) 48.0 rune 

lrmie (hr. ~~,,~ Water rnJ Screen 5 T Toin Wal Tube !:ill Rock Cored (Jin. ft.) 10.0 Filts<Sand 
!'I 

12/19/01 0700 16 44.0 29.8 u UndistJ.KoolSample 0 Cuttings Samples S22,C2 " 45.0 

! 1/4/02 0855 16 Days 29.4 s Spli!Spoon - Groot - - E:;] Concrete Boring No. 43M-Ol-17XBR ll 1/14/02 1100 26Days - 57.S 26.8 G Geoprobe ~ --~ 

ll F>eld Test<: Oilalancy: ~~.S-Slow.~ Plasticity: N-Nonplastic, L-1.ow, M-Medium, H-High ~. • I.I i:1--- ·1 I-•• • • 1._, t.r.-"i. \#.~•--• U~I-. 

ll -s?T =Samokvhkwr.,i hl'lf'I.; in -...O.WN .... ~.;._.t.n#ft\;.. l I ...... 1-, - --------~ ..__ c-.:.-&:.--- ~ - -·-- - ·- ,.., -- . 



- ... ~--•-- .. , ... ~ .... ,, "'~ 1-.~-,...T" I 
UVIUl!:j t•V4 .,,..,., ... -v.1.·,., • .,...,.~ 

TEST BORING REPORT File No. 10884-056 . 
Sheet No. 2 of 3 

ci --=- E £ 2 r.:ravel Sand Fi"'ld Tesf 

g 'Z,5 ..., 
~ C. E Visual-Manual Identification and Description E w 

.,$ "' ~ .,- C> Q) 
J, ~ -" w il' 

w 

% o.o 0.:5 5 e " m "C "' ~ ~ ;,;. -" ;.. E" t~ U) {Density/consistency, color, GROUP NAME, max. particle size*'", & .£: 0 "' C C -" ~ 15, 
E c. 

l '-' '-' u. '-' :; u: u: ~ C> C 
Ql o.; ., ~ "'w U) structure, odor. moisture, optional descrjptlons, geologic interpretation) " m i!! c:, (/) CJ) .,, CJ) c:, - "' .... .... ........ .... .... {:. w- ::, Q 0: Iii 

-20 
2\ Sil 20.0 ... SM Same as above, except dense 80 20 I I 

:r I 22 15 22.0 ,, 
" 

., 
23 ., 

I I I 31 .. 
" 

SM Same as above, except light gray-brown, very dense 
I 

80l20I I I I 
30 Sl2 22.0 

I 30 13 24.0 ., ,, 

30 I ·. •: C--bbh--A;1--29 ' 235.3 
,. 24.0 ---------------------- -'-- '--

30 S\3 24,0 ' ML Very dense tan sandy SILT (ML), mps 1.0 mm, in partings, no odor, ' 32 9 26.0 dry to moist I i -25 • 30 .. 
31 -GLACIOLACUSTRINE DEPOSITS-

' 
29 S\4 26.0 ' 
31 0 28.0 
33 .. r 
30 

·' 231.3 
" 

30 S15 28.0 
, 28.0 SW I Very dense brown well graded SAND (SW), mps 1.0 in, scratified, no 5 5 30 30 30 

31 ,; 
130.0 odor, moist 

" 22 
, 

1 /( 

27 ,, -GL'.CIOFLUV!Al. DEPOSITS-
•30 

10 Sl6 30.0 ; SW Same as above 5 5 30 30 30 . 

14 10 32.0 ' " 21 
26 '· f 227.3 a ------ - ----------- ----- -- -- - - - C- -- - - -· 
13 SI7 32.0 ; 32.0 SP Dense tan poorly graded SAND (SP), mps 1.0 in., no odor, wet 5 5 10 30 50 
19 II 34.0 .. ' ; 

I 
~2 ,. -GLACIOFLUV!AL DEPOSITS-
27 : 

' ;: ; 
26 S18 34.0 ' SP Same as above, except very dense 5 5 20 30 40 

29 15 36.0 ., 
•35 25 ' 

34 
i; :i 

} , 223.3 
f-.------------------------ - - - - - -- - - -

28 Sl9 36.0 
' 

·,: 36.0 SP Very dense tant poorly graded SAND (SP), mps 0.25 in., in panings, no 5 10 15 70 
30 14 38.0 ' !! odor, wet - .. ., 
36 ~ 45 ~ 221.3 -GLACIOFLUYIAL DEPOSlTS-

' r------------------------ - - - - - - -· -- - -
24 S20 l 3s.o ... ~ 38.0 SP Very dense tan poorly graded SAND with gravel (SP), mps 3.0 in., in 20 80 

I 

38 9 i ~0.0 ., 

I 
partings, no odor, wet 

104 i !.: 
39 

I

. 219.3 -GLACIOPLUVIAL DEPOSITS-
-40 ' 57 S:?l . 40.0 

, 
40.0 SM Very dense yellow~brown silty SAND with gravel (SM). mps 2.0 in., 10 10 15 20 20 25 

125 3 j 41.0 ' well bonded, no odor, wet ,, 
I 

I I ·, 
I 

~ 
·GLACIAL TILL- I I I 

I 

~ ~ I I l j ~ ~ Note: Boulder from 41.0 to 43.4 ft. 
I 

. 
i I !§i ::§! 

I I ' ~~ 
" I ' ~~ !sM i i 195 I S22 44.0 ~~ Same as above 

' I .. ; 44.5 
\ 

-, TOP OF BEDROCK AT 44.5 Ff I 

-45 J ' I 
' I ' ; i SEE CORE BORING REPORT FOR ROCK DETAILS i 
! ; ! : ' i ! 1 
i 

' 
i I 

I I i I 
! ' ! I 

' 

• ' 
i 
'' 

I: 

I i ' I 

' ' ; ' I ' 

•SPT = Sampler blows per 6 In. ..Maximum putlcle size (mm) ls determined by direct observation within tho- llmitatlons of sampler Boring No.43M-0l-17XBR 
T\27'1TE: Soil identification based on visual-manual methods of the uses as nractlced bv Halev & Aldrich Inc. I 



• 
" . 
~ i g : , 

- '!Drilling 
Depth Rate 

(ft) ' Min.lit 

- 45 -

10 

9 
- 50 -

9 

10 

9 

8 

9 
~ ss -

9 

9 

9 

. 

,, 

Run Depth 
No. (ft) 

Cl 48.0 
53.0 

I 

C1 53.0 
58.0 

I 

I 
; 

I 

-- Boring No. 43M-01-17XBR 
CORE BORING REPORT File No. ~ ... ,..,. . ,.__,:: 

'...,...,_,..., .......... 
Sheet No. 3of 3 

Recovery/ROD Well Elev.I 
Weath- Dia- Depth Visual Description 

in. %. ering gram (ft) and Remarks 

SEE TEST BORING REPORT FOR OVERBURDEN DETAILS - ,i4;g- TOP OF BEDROCK AT 44.5 FT 
44.5 

u Note: /• .. dvnnced bC"rehole with roller hit from 44.S to 48.0 ft in bedrock. 

60 100 Fresh Cl: Ye:y hard, fresh, gray, aphanitic to fine grained QUARTZITE. 
60 100 ::::~::: Foliation extremely thin at high angles, disturbed along joint axes. Single 

joint at high angle, moderately close to wide, smooth, planar, oxidized, tight. 

11111 

Observed possible vugs above joints, pos~!':'!y separation on a healed joint. 

-BEDROCK-
(Possible Berwick Fonnation) 

i!iJ!lii 
57 95 Fresh C2: Same as above. except joints at low angles, close to wide~ smooth, 
54 90 piatIBr lo :,u:vvcct, oxkl.h::cd, tlgh! to cpen. 

r r 
j=} 
;:.;: ~~ 
:•:•:•:•:• 201.3 

58.0 BOTTOM OF EXPLORATION 58.0 FT 

INSTALLED OBSERVATION WELL AT 57.5 FT 

I 

' 



- OBSERVATION WELL Observation Well 43M-411-11XBR 

INSTALLATION REPORT Test Boring 43M.01-11XBR 

Project MONllORING WELL INSI'ALLATION AOC32/43A Installation Date l~Dec-01 
City/Stale DEVENS, MA Location Sec Plan 
Client MASSOOVEWPMENT/DEVENS COMMERCE CENTER 

Contractor EARTH EXPWRATION SERVICES, WRENTilAM, MA H&AFlleNo. 10884--056 

Drlller R.EAS1WOOD H&ARep. W. Rubik 

Ground El. 259.3 

El.Datum NGVD(l929) 

r-=:

. ype of protective cover/lock: Bolted Cover 

SOIUROCK BOREHOLE _ ,.._, Deplh of top of roadway box below ground surface 0.0 tt 
CONDITIONS BACKFILL 

(tbnbefs Cfflf' to-elevatioot'depth from ground surface n teecJ 

(not &o ,cale) 1h of top of riser pipe below ground surface 0.3 tt 

-ASPHALT• 
0.5 . -CONCRETE- i.-Type of protective casing: Roadwar Box 

0.7 
Length 0.8 ft 

-Fll.TER SAND-
-FILL- 2.0 Inside diameter 6.0 in 

-BENTONITE- .r-Deplh of bottom of roadway box 0.8 ft 
4.0 

I I Seals: Oeplh to Thickness 

6.0 I I Type lop (fl) (fl) 
I I Concrete 0.0 0.7 

-OLACIOFLUVIAL I I Bentonite Seal 2.0 2.0 
DEPOSITS-

I I Cement Grout 4.0 37.S I I 
Bentonite"Seal 41.S 4.0 I 

I 
17.9 -CEMENT GROUT- l , ype of riser pipe: Sch 40 PVC Solid 

I 
Inside cfiameter of riser pipe 2.0 in -GLACIO- I 

LACUSTRINE I 
DEPOSITS- I TYJ)e of backfill around riser. Seal 

28.0 I 
.._Diameter of borehole 6.0 in 

-GLACIOFLUVIAL I 
DEPOSITS- r-r-Oeplh of top of well screen 47 .s ft 

40.0 
Machine Slotted PVC 41.5 -, Type of screen or manufacturer: 

-GLACIAL TIU.- I 
44.5 -BENTONITE- I Saeen gauge o,r size of cpenings ' 0.010 in 

I 
45.S: I 

I 
Diameter of well screen 2.0 in 

I I Typeofbaddill around screen Filter Sarni 
-BEDROCK- I I 

-FILTER SAND- I 
~lh of bottom of well screen S7 .S ft I 

I ! Deplh of bottom of sill trap I . 
58.0 58.0 ~ I 

___ ~lh of bottom of borehole 58.0 ft 

Bottom of Exploration (()eplhs refer to ground surface) 

Remades: 



- TEST BORING REPORT 
Boring Noi13!'1(-01-20XO 

Project MONITORING WELL INSTALLATION AOC 32143A DEVENS, MA File No. 10884-056 
;fient MASSDEVELOPMENT/DEVENS COMMERCE CENTER Sheet No. 1 of 2 
Contractor EARTH EXPLORATION SERVICES, WRENTIIAM, MA Start November 21, 2001 

Casing Sampler Barrel Drilling Equipment and Procedures 
Finish November 26, 2001 
Doller R. Eastwood 

Type SW s - Rig Make & Model: Mobile B-57 Truck H&ARep. L. BaelJl'I 

Inside Diameler (in.) 6.0 13/8 
BttType: RoUerBit Elevation 258.7 - DrtU Mud: Datum NGVD/1929) None 

Hammer Weight (lb. 300 140 - Casing: driven location See Plan 
Hammer FaU (in.) 24 30 - Hoist/Hammer. Winch Doughnut Hammer 

0--:- E t :ll r-ravel Sand Field Test 

~ Z.5 
4>~ 

!! E V1Sua1-Manual Identification and Description 
" 

., E .. .. - .. ., 
~ 5 !! " ft g i ,.. .. ~ Cl) '2 ,g. ,5 ... o,.U o..c ci ~ !! .!! .!! .,, 

E~ Eli t-:- Cl) (Oensily/oonsislency, coloc, GROUP NAME. max. parlide size-, 0 .. 0. = 0 0 u:: 0 ::; u.. u.. ;; C ., Q. tJl oil 
., ., 

~ Cl) structure, odor, moisture, optional descriptions, geologlc interpretation) ~ .. !; a "' (J)Q -= "' "' "' "' 'if. "' {:! w- ::, ii: U) 

~o 
• ", ...... -.1.0 -AS u.:r:r-

27 SI 0.S 0.1 SP Very dense ligbt brown poorly•grul,:d SAND (SP}, mps 30.0 mm., no 5 5 10 20 60 • 33 13 2.0 000£, dry 
14 

10 S2 2.0 SP- Mc<liwn dense r:ed-brown poorly-graded SAND wilh silt {SP-SM), mps 5 5 40 40 10 
7 16 4,0 SM 13.0 mm., no odor, dry 
11 
7 254.7 

-FILL• 

IS S3 4.0 4.0 SP Dense tan poorly-graded SAND (SP), mps 21.0 mm .. faint panings, no 4 6 2 3 80 
29 16 6.0 odor, dry ~. 10 
II -GLACIOFLUVIAL DEPOSITS-

-
IS S4 6.0 SP Dense tan poorly-graded SAND {SP). mps 22.0 mm .. no odor. dry 2 3 5 5 85 
16 18 8.0 
20 
24 250.7 --~--------------------- - - --I- - --I- - ·- -16 ss 8.0 8.0 SW Dense light brown well-graded SAND (SW), mps 16.0 mm .. no odor. 5 30 35 30 
17 10 10.0 dry 
21 
19 248.7 -GLACIOFLUVIAL DEPOSITS-

Ho ----------------------- ~ -- ·- - -6 S6 10.0 10.0 SP Dense light brown poorly-graded SAND with gravel {SW), mps 20.0 10 10 10 35 35 
13 12 12.0 mm .• no structure, no odor, dry C 
19 
20 -GLAC!OFLUVIAL DEPOSITS-

19 S4 12.0 
17 14 14.0 

" 19 
24 244.7 ---------------------- -I- I---I--- f- - ·- -22 S8 14.0 14.0 SW Very dense light brown well-graded SAND wilh gravel {SW). mps 21.0 15 30 30 25 
24 !l 16.0 mm.. no structure, no odor. dry 15 32 . 

• 28 -GLACIOFLUVIAL DEPOSITS-

"' 30 S9 16.0 SW Dense light brown well-graded SAND with gravel {SW), mps 20.0 mm., 152 5 30 30 
19 14 18.0 no suucture, llO odor• dry • 
21 
26 240.7 .. ---------------------- - I- I- f-- - I- ~ f--. I- - ·- -

9 14 S!O 18.0 18.0 SP Dense fish! brown poorly-gr,dcd SAND (SP), mps 8.0 mm., no 10 45 45 : 17 10 20.0 structure. no odor, dry 2 C 
~ 20 ., 

24 -GLACIOFLUVIAL DEPOSITS-
~ 20 0 ., 

Water Level Data Samole Identification Well Dianram Summa"' 

Date rime Elapsed no. tt, lft.lto: 0 OpenEndRod on Rise(Pipe Overburden (fin. ft.) 34.0 
-ime(hr. -,=,,w (ID Screen 5 ~ Casi~ .. .u_, .. ,. ater T Thin WaUTube !'.:ill Fillef Saod Rock Cored (lin. ft.) -; 11121/01 1400 . 24.0 24.0 19.9 u Undistuibed Sample m Cuttings Samples S17 

i 11/26/01 1500 121 ell sere p 34.0 29.S s Spli!Spoon -Grout 
E:;J Concrete Boring No. 43M-01-20XOB l;: 1/11/02 1250 46Days . 34.0 30.2 G Geoprobe ~ BentooiteSeal " Field Tests: Dila!ancy: R-Rapitl. S-Slow, N-None Plasticity:' N-N plastic. L-1.ow M-Med' !Hf h :;i • l_l_., •• • UUt..1-. ... -· • ··. -~"·· -. • ---- •.. _ium, •.• .,~ ''~V,,. .. .,u~h ;, -st>T = Samder bkJNS. oer6 in -U::nnmimniwtin,co<:i7Almm\ic~....,~...s-,.,,._.._,..........,..,.........,_..._1,; ·• •· .J---'! .... • r--ai..-...._, 



~ ;. 

TEST BORING REPORT 
Boring No. 43M-0l-20XOB 
File No. 10884-056 
Sheet No. 2 of 2 

f;: 
U'J 

ci ~ E .c B ".lrave!I Sand 
~ :§. (I.) E. ~ g. -~ Visual-Manual Identification and Description i I I E 
-·- ••O., ~ ~-2~~ 
o,O c,.c i:5 --. n:i g l'i:I "g C: ... 

~~ §'g, ~ it;~ B (Density/consistency,color,GROUPNAME,max.particlesize .. , 8ju:18:: u: ~ 
cn olS en o ;:: jjj e ~ structure, odor, moisture, optional descriptions, geologic interpretation} '#-I'#- ';f!.. '#- ~ :,. 

Field Test 

20 S11 120.0 ~"1§ SW Very dense light brown well-graded SAND (SW). mps 18.0 mm., no 10•
1
30 30 30 

28 14 22.0 f§I ~ structure, no odor, dry 

~ I u u -GLAC!OFLUVIAL DEPOSITS· I I 
3

26

1 

SW Very dense light brown wetI•graded SAND with gravel {SW). mps 42.0 25 15115°120 20 5 I S12 22.0 
mm., uu sU11crure, no odor, dry 

~~ I I I 
;! : t SW Dense light brown well-graded SAND with gravel (SW), mps 25.0 mm., 10 10i25,25 25 5 I I 

12 24.0 

Sl3 24,0 

;~ ~:~;:·
232

·
7

1--:equempartings,sweetodor,dry tlLI b~~t·· ·- --
66 :: 26.0 SP Very dense light brown poorly-graded SAND (SP), mps 21.0 mm., 

1

5 'i15 40 40 
33 frequent partings, faint sweet odor, dry I I 
23 

18 26.0 

S14 26.0 
15 28.0 

:~ SP Medium dense light brown poorly-graded SAND (SP), mps 5.0 mm., no IJ35150 S15 28.0 
17 structure. faint sweet odor. wet 6 30.0 
10 
13 : ~ .: 

228 7 
-GLAC!OFLUVIAL DEPOSITS· 

~-+~~+~,-1:t::•: . 1--------------------------------------- ---- ·- -
17 : i;:: 30.0 SW Dense brown well-graded SAND with gravel (SW), mps 20.0 mm., no 10 30 30 20 10 S16 30.0 
18 : 5:,: structure, no odor, wet 10 32.0 
24 
34 

44 
23 
15 

Sl7 32.0 
7 34.0 

SW Dense light brown well-graded SAND with gravel (SW). mps 30.0 mm,, 20 25 30 20 5 
no structure, no odor, wet 

16 -GLACIOFLUV!AL DEPOSITS· 
J--+---l----l""'-1224.7 e-----1------~==~========-----+-+-+---l--+++--+--l-l---l 

34.0 BOTIOM OF EXPLORATION 34.0 Fr. 

INSTALLED OBSERVATION WELL AT 34.0 Fr. 

'SPT "'Sampler blows par 6 ln, .. Maximum particle sil:& (mm• Is detennlned by dl~t observation within the limitations of sampler 

"'0 rE: Soll id~ntlfication based on visual-manual metl),ods of the USCS as practiced by Halev & Aldrlch. Inc. 

I I I I I 
I I 

I 

I 

\ Boring No,43M-Ol-20XOB 
i 



- OBSERVATION WELL Observation Well 43M-01-lOXOB 

INSTALLATION REPORT Test Boring 43M-Ol-lOXOB 
Project MONnORING WELL INSfALLATION AOC32/43A Installation Date 26-Nov-01 

City/Slate DEVENS.MA • Location See Plan 

Client MASSDEVELOPMENT/DEVENS COMMERCE CENTER 

Contractor EARTH EXPLORATION SERVICES, WRENTIIAM, MA H&A File No. 10884-056 

Driller R.EAS1WOOD H&ARep. L. Baerga 

Ground EL 258.7 

EI.Datwn NGVD(i929) r=ype of protective cover/lode Bolted Cover 

SOIUROCK BOREHOLE _ ~ Depth of top of casing below ground surface 0.0 ft 
CONDITIONS BACKFILL 

(~ m«to ~ rrom ground surlaeek\ feet) 

(not 1o scale) plh of top of riser pipe below ground surface 0.2 tt 
-ASPHALT-

0.1 -CONCRETE- f,,t-Type of protective casing: Roadwar Box 
0.6 

Lengtt, 0.8 ft 
-FILL- -FILTER SAND-

2.0 Inside diameter 6.0in 
4.0 

-CEMENT GROUT- i.i-Deptn of bottom of casing 0.8 It 

18.0 I Seals: Deptn lo Thickness 
I Type lop (ft) (fl) 
I Concrete 0.0 0.6 

-BENTONITE-
I Cement Grout 2.0 16.0 I Bentonite 18.0 3.0 I 

21.0 I 
I 
I 

ype of riser pipe: Sch 40 PVC Solid 

I 
Inside diameter of riser pipe 2.0 In I 

I 
-OLACIOFLUVIAL I I Type of backfiU around riser. Bentonite/Grout/Cement 

DEPOSITS- I 
!+-Diameter of borehole 6.5 in 

I 
~ Deptn of top of well screen 24.0 ft 

-FILTER SAND- I 
• Type of screen or manufacturer: Machine Slotted PVC • 
I 
I Screen gauge or size of openings 0.010 in 
I 
I Diameter of wen screen 
I 

2.0 in 

I Type of backfill around screen Filter Sand 
I 

,.._}-----oeptn of bottom of well screen 34.0 ft n ! Deptn of bottom of silt trap 

34.0 34.0 I 
i 

___ J._r--DePln of bottom of borehole 34.0ft 

Bollom of Exploration (Deptns refer to ground surface) 

Remall<s: 



~2,liJ Boring Noll3M-01-20XBI 
TEST BORING REPORT . 

Project MONITORING WELL INSTALLATION AOC 32/43A DEVENS, MA File No. 10884-056 

Client MASSDEVELOPMEI\T/DEVENS COMMERCE CENTER Sheet No. 1 of 4 
Contractor EARTH EXPLORATION SERVICES, WRENTHAM, MA Start November 26, 200! 

Finish December 5, 2001 
C:asing Sampler Barrel Drilling Equipment and Procedures Driller R. Eas,wood 

Type SW s HQ Rig Make & Model: Mobile B-57 Truck H&A Rep. L.Baerea/W.Rubik 

Inside DiameJer (in.) 6.0 I 3/8 2.5 
BitType: Roller Bit Elevation 258.7 
Drill Mud: None Dat:.:::-: ~~~ .... 'D (15':!~) 

Hammer Weight (Jb.1 300 

I 
140 - Casing: driven Location See Plan 

Hammer Fall /in.) 24 30 - Hoist'Hammer: Winch Doughnut Hammer 

I ci..., E .c /:g 'Graveli Sand I Field Test 
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Cl en en"' enc, - "' u, structure, odor, moisture, oplionaf descriptions, geolog!c interpretation) "' ~ *] *. 5 {:. 5: &3 w- :, 
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.. 
Note: Cluster well with 43M-01-20XOB. No sampling required to 34.0 
r,. 

254.7 
See Boring Log 43M-Ol-20XOB for soil descriptions. 
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Water Level Data Samnle Identification Well Dianram I Summarv 

Date Time ! Elapsed Deoth (ft.) to: 0 Open End Rod OTI Riser Pipe Overburden (lin. ft.) 64.5 
;'rime (hr. Bottom r Bottom Water 

[ID Screen 
f Cas\nnl M' ,_,_ T Thin Wall Tube CJ Filter Sand Rock Cored (lin. ft.) 13.8 . 

1216/01 0700 160 64.0 68.3 15.4 u Undisturbed Sample ~ Cuttings Samples SI4, C2 

12mo1 64.0 78.3 28.5± s Split Spoon 
&;;;;I Grout . . E3J Concrete Boring No. 43M-01-20XBR 

1111102 1245 37 Days . 78.3 30.0 G Geoprobe ~ Bentonite Seal 
Field Tests: Dilatancy: R-Rapid, S-Slow, N-No .... n,~•. Plasticity: N-Nonplastic, L-Low, M-Medium, H-High 

Tnr1nh----· I -• ·w ·u.••-..i:.,_ 1-1. , I'"\.::~-,.;.,r_- --'h• N-N'""M ·1 -1 ow M-M""rli11m H-Hioh V-v~-· Hinh 
•spr == Sa,!lnl""r blows rB in. ••Maximum rticle .. ! .. e 'mm\ i" termin b ;, rvation within thR limit~tions of samr ler ci?R firi millimeters\, 

Noto: Soil identifieatinn ba"'=od on visual-manual ma"hods .... fthe USCS as nracticed nv Hafev & Aldrich Inc. 



_m TEST BORING REPORT 
Boring No. 43M-0l-20XBR 
File No. 10884-056 
Sheet No. 2 of d 
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No recovery. Drilling action indicates cobbles from 34.0 to 36.0 ft. 25 St 34.0 ([ 
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15 . ,. 
130 27 S2 )6.0 ., GW Dense brown weU graded GRAVEL with sand (GW), mps 2.0 in., no 30 20 10 10 

15 6 38.0 . 
:~ odor~ wet .. 

20 
I ' ' IJ.JJn 29 l Note: Drilling accion indicates cobble from 37 .0 to 38.0 ft. 

S3 
-., ., 

GW Same as above 20 I 38.0 J ., ,).J .,., ,.., ·- 5 

34 5 , 40.0 i 
15 ' -GLAC!OFLUVIAL DEPOSITS-i ·; ' 15 ~ 218.7 

•40 ' --'---------------------T - -- - - -- - - -
20 S4 I 40.o ; 40.0 SP Dense light brown poorly graded SAND (SP), mps 2.0 mm, faint and 10 90 
23 11 i 42.0 ' frequent panings, no odor. wet 
19 ! i .. 
20 ' j a -GLAC!OFLUV!AL DEPOSITS-' ' ·1 

. 
16 S5 ; 42.0 

' ~-
., SP Same as above I 10 90 

20 12 ; 44.0 '!.' .. ·, 1• I 25 ! :: 
21 ' ; 214.7 ' • t-. 

+-Medium dense light brown poorly graded SAND (SP), mps 2.0 mm, '. 
'- C- - -

~5, 

- ·- -· 
12 S6 ; 44.0 • ! 44.0 SP 5 

12 14 \ 46.0 !• :' frequent partings, no odor, wet ~., 
13 ., 
16 • ~ : • 
10 : S4 . 46.0 ,' ;, SP Same as above 00· 

• 
9 14 l 48.o ' i • -GLAC!OFLUVIAL DEPOSITS-14 i ' 
15 i 

., 
0 • ' ., 

13 i S8 48.0 SP Same as above 00 

11 ' 15 50.0 ; ' 

i i ' 13 
' ,.: :t ' 

'SPT • Samplor blows per6 In. .. Maximum partlclo sizfl (mm) Is dotonninod by direct observation within U,11 !Imitations of sampler I Boring No. 43M-Ol-20XBR 

NOiE: Soil ldentlflcation based on visual~manual methods of the uses as riraeticed b" Hale" & Aldrich. Inc. I 



~ Boring No. 43~1-0J-Z0XRR 
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Visual-Manual Identification and Description 

(Density/consistency, color, GROUP NAME, max. particle size••. 
structure, odor, moisture, optional descriptions, geologic interpretation} 

,1G~••,,.v~e-1l -;S~•~n,.d_, Field T-· t 

§ * 
i~lftft 
~~~a~c\:oo 

17 , • 208.7 , 

1 15 S9 50.0 • SO.O SP--Dense light bro;;; j;or1y graded SAND (SPi mpsl.o in.-.-frequ;-c - - -1010 20 60 ~ -~ - 7-· 
~~ 10 52.0 t faint partings, no odor, wee j 

27 ' , -GLACIOFLUVIAL DEPOSITS- I 
f-.,-~g,-t-,s"~h""o-+"";"'!:""g-l~A ~ SP Same as above, except very dense 5 10 30 55 

1 

I 

>-~-:-1---+--➔<li ~ 1v-t.l f--!------------------------i-l -+-t-t-!-i-+-;.-1;-,!--1 
SO Sll 54.0 .. • 54.0 GM Very dense yellow-brown silty GRAVEL with sand (GM), rnps 1.5 in., 140 30 5 5 5 5 I ! 
69 6 55.3 J well bonded. no odor, rno1'st I 

-ss •. t 1 µ'Lllll""'l.L~"!---/---l~ ~~ 

, " -GLACIAL TILL- I I I I I 
1 

~ Note: Boulder from 55.3 to 58.0 ft. 

f--=--+--cc~i ! 200.7 e- -e---- ------------ _____ 1_1 _l _ e-+-1 - I -
32 S12 58.0 ~ 58.0 SM Very dense yellow silty SAND with gravel (SM), rnps 2.0 in., no odor, 10 20b 15 20 25 
93 18 60.0 ~ ·f. moist 
70 
87 

~ \ 

'! .• 
:, ~ -GLACIAL TILL-

r 60 +---+--+----<" 
60.0 
62.0 

SM Same as above 10 15 5 20 25 15 

r 

r65 

f--70 • 

-

C75 

52 
38 
35 
44 

S13 
16 

100/3" S14 
*50/3'' 0 

64.0 
64.5 

Note: Boulder from 62.0 to 63.5 ft. 

~ Very dense yellow silty SAND with gravel (SM). mps 1.0 in., no odor, 
dry 

TOP. OF BEDROCK AT 64.5 FT 

SEE CORE BORING REPORT FOR ROCK DETAILS 

5 10 10 15 30 30 
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NnTE: Soll Identification based on visual-manual methods of the uses as nracUced bv Halev & Aldrich. Inc. 1 



- CORE BORING REPORT 
Boring No.43M-01-20XBR 
File No. 10884-056 
Sheet No. 4 of 4 

Drilling Recove<y/RQD Well ElevJ 
pth Rate Run Depthl---r'---1 Weath-- Dia- Depth Visual Description 

andRema!l<s ,II) MinJft No. (fl) in. % ering gram (ft) 

... 65. 

f- 70 ~ 

"'"" 15 -

I 
i « 
0 u, 

4 

4 

3 

3 

6 

6 

5 

6 

7 
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Cl 68.3 
73.3 

C2 73.3 
78.3 

39 
16 

58 
29 

65 
27 

97 
48 

Slight 
to 

Fresh 

:_.:: 
::: 

till 
:;: _-

•.• ·-· 

:::= 
::: ·-· 

::: 
~1::t:_: 

SEE TEST BORING REPORT FOR OVERBURDEN DETAILS 
,,...2 TOP OF BEDROCK AT 64.5 Fr 
64.S No<e: Advanced borehole with roller bit to 68.3 ft prior to coring. 

Cl 10 69.6 ft: Very hard, fresh, light grny, aphanitic lo very coa,sc grained 
CONGLOMERATE. Bedding or gneissic foliation extremely thin at high •:·! hangle, disturoed. Joints at low angle, extremely close 10 close, smooth, 

• flanar, oxidized with clayey coating, tight 10 open 

I -BEDROCK• 
Cl from 69.610 72.7 ft: Same as above, except very hard 10 hard, slightly 10 
highly weathe~ rusty brown. extremely fractured withjoints at various 

186.0 orientations, oxidized, disintegrated to decomposed, some with up to 1.0 in. 
72.7 l1hick clayey infillings, open. Loss of core recovery. . 

I ; 
\ _________ -BEDROCK· _________ _: 
Cl from 72.7 and C2: Very hard, slightly weathered IO fresh, gray, 
aphanitlc to coarse grained CONGLOMERATE. Bedding or gneissic 
foliation extremely thin at high angle. disturbed, sometimes microfaulted. 
Primary joints set at low angle. extremely close to moderate. smooth to 
rough, planar to stepped, oxidized, light to open 

-BEDROCK-

I~~-~ h Mote: ToraJ water loss annroximatelv 1200 2allons. 
• BOTTOM OF EXPLORATION 78.3 FT 

INSTALLED OBSERVATION WEIL AT 78.3 FT 



- OBSERVATION WELL Obsecvation Well 43M~l-20XBR 
INSTALLATION REPORT Test Boring 43M~!-20XBR 

Proje<:t MON110RING WELL INSTALLATION AOC32/43A Installation Date 7-Dec-01 

City/State DEVENS.MA Location See Plan 

Client MASSDEVELOPMENT/DEVENS COMMERCE CENTER 

Contractor EARTH EXPLORATION SERVICES, WRENnrAM. MA H&AFlleNo~· 10884-056 

Driller R. BASlWOOD H&ARep. L.BacrgalW .Rubik 

Ground El. ·258.7 

El.Datum NGVD (1929) r=ype of protective covernod<: Bolted Cover 

SOIL/ROCK BOREHOLE Depth of top of casing below ground surface 0.0 ft _,.. 
CONDITIONS BACKFILL 

(Numt>e:fs refer to ~ from ground sudace in feet) 

(not to SC!Ne) - pth of top of riser pipe below ground surface 0.6 ft 
-ASPHALT-

0.1 -CONCRETE- f+--Type of prot,,ctive casing: Roadwal Box 
0.6 

-FILL- length 0.8 ft 
-FILTER SAND-

2.0 Inside diameter 6.0 in 

4.0 
-BBNTONITE- ....--Depth of bottom of roadway box 0.8 ft 

6.0 
I I Seals: Depth to Thickness 

I Type top (ft) (ft) 
I Concrete 0.0 0.6 
I Bentonite Seal 2.0 4.0 

-GLAC!OFLUVIAL 
I Cement Grout 6.0 55.0 I 

DEPOSITS· I Bentonite 61.0 5.0 

I 
Sch 40 PVC Solid -CEMENT GRO:oT- I 1ype of riser pipe: 

I Inside diameter of riser pipe 2.0ln I 
I 

Type of backfill around.riser: Seal I 
I 

54.0 ~Diameter of borehole 6.0 in 

I 
...,!I-Depth of top of well screen 68.3 It 

-GLACIAL TILL- I I 
61.0 • Type of screen or manufacturer: Machine Slotted PVC • 

I 
64.5 ·BBNTONITE- I Screen gauge or size of openings 0.010 in 

66.0 I 
I Diameter of wen screen 2.0in 
I 
I Type of backfill around screen Filter Sand 

-BEDROCK• -FILTER SAND- I 
~pth of bottom of well screen 78.3 ft 

I 
Depth of bottom of silt trap I 

-

78.3 78.3 I 
I 

___ ~th of bottom of borehole 78.3 ft 

Bottom of Exploration (Depths refer to ground surface) 

Remarks: Soil conditions from 0.0 to 34.0 ft based on adjacent Cluster Borin11, 43M-Ol ·20XOB. 
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RESPONSE TO COMMENTS ON 
DRAFT 2005 ANNUAL REPORT 

AREAS OF CONTAMINATION 32 AND 43A 

DEVENS MASSACHUSETTS 

Massachusetts DEP Comments Dated November 9, 2006 
(Note: The following comments are excerpted from the text ofMassDEP's letter.) 

DEP Comment No. 1. The 2006 Annual Report for AOC 32 and 43A highlights maintenance 
activities performed on monitoring wells, repair of road boxes, replacing one riser, and 
redeveloping three wells that attended to earlier concerns raised by EPA and MassDEP. However, 
the recommendations listed in this Annual Report on page ES-2 and Section 6, do not address 
other key points made in the EPA Technical Memorandum and a MassDEP comment letter dated 
January 12, 2006. 

Response: The Army provided responses to MassDEP's January 12, 2006, comments on the 
2004 Annual Report in February 2006. In addition, comments on USEPA's Technical 
Memorandum were provided in September 2006, and the CSM was updated in the updated 
LTMP for the site (HGL, 2006). All three of these documents have considered and responded to 
MassDEP's comments. 

DEP Comment No. 2. The recommendations in this AR are to continue with the sampling plan, 
whereas both EPA and MassDEP have emphasized the need to monitor groundwater closer to the 
source areas and to expand the network of monitoring wells. MassDEP recommend including 
areas abutting the property and improve the capacity to track contaminant load in bedrock (letter 
Jan 12th, 2006). • 

Response: The adequacy of the existing monitoring well network was assessed during the 
preparation of comments on the USEPA's Technical Memorandum and development of the 
updated .CSM in the LTMP for this site; however, it was concluded that additional monitoring 
wells were not needed. 

DEP Comment No. 3. Construction of the Webvan building has changed groundwater level and 
flow at AOC 32 and 43A. Blasting, filling, paving parking lots, storm-water detention and 
drainage alterations, have altered (generally raised) groundwater elevations. Shifted groundwater 
flow paths due to building construction mean that wells are no longer in the primary flow paths 
and that adjustments need to be made. With the exception of well 32Z-09XOB there is a lack of 
monitoring points located along primary flow lines. 

Response: Although the earthwork and regrading at AOCs 32 and 43A were thought to have the 
potential to affect groundwater flow patterns, comparison of groundwater elevation contours 
plotted and presented in the Remedial Investigation Report Functional Area II, (E&E, 1994), the 
Monitored Natural Attenuation Assessment Report, AOC 43A POL (Stone & Webster, 2000), 
and in the 2003 and 2004 Annual Reports show consistent groundwater flow potential. At the 
UST 13 location, groundwater flow potential is to the east with slight variations to the northeast 
and southeast. Near the AOC 43A source area, groundwater flow potential is to the southwest 
with slight variations to the north and south of southwest. This southwest trend is consistent with 
the distribution of TPH contamination in soil as mapped in the Rl. The TPH would have 

Page 1 of 4 
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migrated downgradient along the water table, and mapped TPH contamination provides 
confirmation of historical groundwater flow patterns. 

Figures prepared as part of the Army's comments on USEPA's Technical Memorandum show 
overburden and bedrock aquifer groundwater contours based on April 1999, July 1999, June 
2005, October 2005, and July 2006 which support the conclusion that there have not been 
significant changes in groundwater flow directions as a result of redevelopment activities. The 
figures do not show significant changes in flow paths. Based on these figures, monitoring well 
32Z-09XOB appears to be cross-gradient to historical sources at AOC 43A. 

DEP Comment No. 4. In addition to well location issues, there is also the concern of well 
performance. As stated in the EPA Technical Memorandum May 2006 "none of the wells in close 
proximity to the former source area are screened across the top of the water table." Water tables 
are periodically above the top of the screens at wells 32M-01-13XBR and 32M-01-18XBR, and 
32M-0l-15XBR is screened below the water table. Under these conditions and given the 
chemical nature of the contaminants, groundwater contamination may go undetected. 

Response: Comparison of screened interval elevations for 32M-Ol-13XBR (235.4 to 245.4 feet) 
and 32M-0l-18XBR (235.4 to 245.4 feet) to tabulated water level data shows that the water table 
was within the screened interval at each well for 12 of 13 measuring events spanning January 
2002 through June 2006, indicating that these two wells are screened to monitor the water table. 
In March 2003 groundwater elevations were slightly above the screened intervals for these wells. 

The screened interval for monitoring well 32M-0l-15XBR (214.2 to 224.2 feet) is screened 
approximately 14 to 24 feet beneath the water table. This well monitors bedrock groundwater 
east of the UST area. 

DEP Comment No. 5. The overall LTMP for AOC 32 and 43A must incorporaie new locations 
for monitoring wells. Please refer to locations for proposed new monitoring wells in Figure 25 of 
the EPA Technical Memorandum, Analysis of Bedrock Structure, Implications to LTM 
Optimization for AOC 32-43A, May 2006. 

Response: Please refer to the response to MassDEP Comment No. 2. 

DEP Comment No. 6. On page 2-2 of the CSM section in this AR, it is stated that "Impacts to 
the bedrock competency as a result of blasting and excavation are unknown" and "mechanical 
fracturing due to blasting may have increased the local permeability." The 4th recommendation in 
this AR, pages ES-2 and 6-2, is to prepare an updated LTM Plan for the combined sites to reflect 
post-warehouse conditions. This should involve an updated Conceptual Site Model that addresses 
warehouse construction site alterations as described in Section 2 of this report. 

Response: The updated LTMP contains an updated CSM for this site. 

Page 2 of 4 
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DEP Comment No. 7. Earlier recommendations for AOC 32 and 43A made by EPA and 
MassDEP include removing obsolete wells, installing monitoring wells in both source areas and 
along abutting property, and analyzing for perchlorate; a potential residual contaminant the result 
of blasting and the redevelopment of this parcel. However, perchorate sampling is still not 
included in the list of recommendations made in this report. Likewise, the recommendation to 
discontinue sampling for chemical analysis at SHL-15 and 32M-92-01X needs to be discussed 
with the BCT. 

Response: The Army agrees that wells that do not provide useful data should not be sampled, 
and the updated L TMP contained recommendations to streamline the LTM program. Wells that 
are no longer considered useful for monitoring groundwater elevations and/or characteristics will 
ultimately be removed from the LTM program. The adequacy of the existing monitoring well 
network was assessed during the development of the CSM in the LTMP for this site; however, it 
was concluded that additional monitoring wells were not needed. 

As stated in response to MassDEP comments on the 2004 Annual Report, 

" ... the Army is aware of the potential perchlorate and related constituents issue related to 
blasting agents, this activity postdates the DOD related activity that is being monitored by 
the LTM activities and is not the DOD's responsibility. The Army is authorized to 
sample for perchlorate only under specific circumstances, which are not met at this site." 

Monitoring well 32M-92-01X is located approximately 600+ feet upgradient of the historical 
source areas at AOC 43A and 500+ feet cross-gradient of the UST 13 excavation and is unlikely 
to be influenced by either of these historical source areas. In addition, LTM data do not indicate 
groundwater contamination at this well. SHL-15 was installed as part of the Shepley's Hill 
Landfill RI and is located in a separate flow regime at greater distances from AOCs 32 and 43A 
than 32M-92-0 lX. It is unlikely to be influenced by either of these historical source areas. 
Elevated concentrations of arsenic and manganese in samples from this well are attributed the 
influence of Shepley's Hill Landfill and not to AOCs 32 and 43A. These wells seem to fit the 
description of "obsolete wells" mentioned in the comment, and the Army sees no reason to 
continue chemical monitoring at these wells as part of the LTMP for AOCs 32 and 43A. 

The recommendations to discontinue monitoring will continue to be discussed with the BCT. 

DEP Comment No. 8 Many questions remain concerning the adequacy of the monitoring well 
network, gaps and coverage, and well integrity. 

Response: The Army continues to monitor groundwater and assess conditions at AOCs 32 and 
43A. This assessment will continue as new data become available (e.g., data from small-diameter 
points installed by USEPA). 

Page 3 of 4 
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