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ARCADIS 
Infrastructure, environment, facilities 

Ms. Hui Liang 
Massachusetts DEP 
Central Regional Office 
627 Main Street 
Worcester, MA 01608 

Subject: 

Draft Demonstration of a Remedial Action Operating Properly and Successfully, AOC 
50, Devens, Massachusetts, December 2006 

Dear Ms. Liang: 

ARCADIS U.S., Inc. (ARCADIS) on behalf of the U.S. Army has the following 
responses to the Massachusetts Department of Environmental Protection (MADEP) 
comments on the subject report. The MADEP comments from January 31, 2007 are 
numbered below as they were in the comment letter and the ARCADIS responses 
follow the comments. 

1. Several monitoring wells have indicated increasing trends in PCE 
concentrations: G6M-02-01 X increased from 24 to 1300 ppb and G6M-04-
03X from 440 to 2600 ppb at Area 2 within two years, G6M-02-05X 130 to 
350 ppb at Area 5 within two years. This highlights a concern identified 
during the FS in which plume bulging was evaluated and determined not to 
be a problem. Is it possible that bulging is occurring? MassDEP 
recommends additional monitoring wells in critical locations to evaluate this 
concern. In addition, G6M-02-03X at Area 2 that serves as a plume 
perimeter-monitoring well seems no longer valid due to final delineation 
around G6M-02-01X. Additional monitoring is needed here, as well. 

ARCADIS Response 

Well G6M-02-01X is located on the edge of the plume outside the area of 
influence of the Area 2 injection wells, and therefore fluctuations in 
concentrations in this well are likely not a result of injection activities. Rather, 
the increase in PCE from 24 to 1,300 ppb may reflect natural plume changes. If 
increasing trends continue in wells outside the area of influence of the 
injections, it is not a result of molasses injection activities. Data from the 
transducer study in 2004 indicated that the small injection volumes used would 
not significantly change the aerial extent of the plume. If monitoring data 

Imagine the result 
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ARCADIS 

indicate continued increasing trends, then the remedy can be expanded to 
address this area, i.e. additional injection well can be installed along the 

existing Area 2 injection well transect should increasing trends in G6M-02-01X 
continue. 

Contaminant fluctuations within the center of the plume, such as in well G6M-
04-03X, are also not a result of molasses injection activities due to the large 
distance between the monitoring well and the nearest injection wells. G6M-04-
03X is located approximately 200 ft downgradient of the injection transect in 
Area 2, corresponding to approximately 800 days of travel time. Since there 
have only been approximately 730 days since injections began, we would not 

expect to see a reflection of PCE treatment at G6M-04-03X to date. Again, the 
trends in G6M-04-03X are more likely a result of natural plume changes. The 
increase in PCE from 130 to 350 ppb in G6M-02-05X, located in Area 5, is not 
considered a significant change. Ongoing monitoring will be performed to 
evaluate long term trends in these wells as the remedy continues. 

We agree that well G6M-02-03X is no longer needed as a perimeter monitoring 
well and should be removed from the long-term monitoring program. 

2. The PCE influent concentrations are still very high (about 200 ppb), 
especially at IWS-2 after more than 2-yrs of IWS system operation that has 
achieved about 30-lb PCE removal. Additional monitoring wells, northwest of 
IWS-2, are needed. 

ARCADIS Response 

Influent PCE concentrations at IWS-2 will not change until the concentrations 
upgradient of the IWS wells begin to drop as a result of the ERD remedy. In 
other words, the influent PCE concentrations at IWS-2 are not a reflection of 
treatment by the IWS system, but rather are a reflection of groundwater quality 
in the portion of the plume upgradient of the IWS system, which is influenced 
by IRZ treatment upgradient as well as natural plume changes. 

IWS system performance is evaluated by the total mass recovered by the IWS 
system and decreasing PCE concentrations downgradient of the IWS wells. To 
date, the system has removed approximately 30 lb of PCE from the 
groundwater, and data from downgradient wells G6M-04-06X and G6M-04-07X 
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ARCADIS 

show declining PCE concentrations. These results indicate that the IWS 
system is successfully meeting its Remedial Action Objective to provide a 
polishing step at the downgradient end of the plume to reduce the potential for 
CVOC and arsenic migration to the river. 

Regarding the need for additional wells northwest of IWS-2, a series of 
Microwells were installed (in 2000) to define the plume boundary in this area 
(XSA-00-SSX, -89X, -and -90X). These wells indicated that PCE concentrations 
northwest of the existing IWS wells were relatively low (from non-detect in 
most wells/intervals to 39 ug/L at one depth interval at one location). In 
addition, performance data collected at upgradient sentinel wells G6M-03-08X, 
G6M-03-09X, G6M-03-1 OX, and G6M-04-05X support the vertical and horizontal 
PCE delineation upgradient of the IWS system. It is ARCADIS' position that the 
plume boundary northwest of IWS-2 has been adequately delineated and that 
the existing monitoring well network is sufficient to adequately monitor the 
plume boundaries and the effectiveness of the IWS system. 

3. Monitoring Wells G6M-03-04X and G6M-03-01X have not been included in 
L TM network. Since high PCE concentrations were detected historically 
MassDEP would like to request they be sampled once every three years, 
starting with the next sampling round. 

ARCADIS Response 

The Army is agreeable to sampling Wells G6M-03-04X and G6M-03-01X once 
every three years, but since they were last sampled in May 2006, we would 
recommend sampling them beginning in September 2007 and every three 
years thereafter. 

4. The sampling results from G6M-94-18X provided little support of IRZ 
establishment at the Drum Storage Area, few daughter products, low TOC 
concentration and positive ORP. Additionally, data from G6M-04-1 0A 
showed some daughter products, but far less than the 35 µM/L of PCE 
concentration recorded June 2006. Additional monitoring in this location is 
needed to determine that the ERO is working. 
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ARCADIS 

ARCADIS Response 

Historical data collected from well G6M-94-18X indicate that although PCE 
concentrations have been high at this location, these concentrations have 
been steadily declining since March 2005 (6 events). The lack of daughter 

products and TOC concentrations at this well suggest that the observed PCE 
decline is most likely attributed to groundwater flushing and physical 
attenuation local to this well. 

Based on the location of G6M-04-1 0A, it is more likely that fluctuations in PCE 
are a result of the molasses injection activities. While a complete mass 
balance between PCE and degradation products is not observed, it is rare to 
observe this in field systems. Although natural hydraulic fluctuations will 
always occur, the decline in PCE at G6M-04-10A is consistent with increased 
TOC and production of cis-DCE at this location. Also, the declines in nitrate 
and sulfate and increases in ferrous iron, sulfide, and methane indicate a shift 
to strongly reducing (methanogenic) conditions at this well. At the same time, 

production of end product ethene (even at low concentrations) indicates that 
complete dechlorination is occurring. 

At this point we recommend continued monitoring at existing wells within the 
area to verify current data trends and document the ongoing degradation 
activity. Based on new data from these wells, it will be determined whether 
evaluation of additional injection wells is necessary at some point in the future 
to accelerate the degradation process; however, the current monitoring 
network in this area is adequate. 

As observed in Area 5, CVOC concentrations downgradient of injection wells 
have fluctuated periodically since injection activities began. Because of these 
fluctuations, it is difficult to assess IRZ progress on a quarterly basis. Rather, 
long-term trends are more indicative of overall remedial progress. Operational 
parameters (TOC and pH) are used on a more frequent basis to support IRZ 
operations, while less frequent performance monitoring data are used to 
evaluate long-term trends. Well G6M-04-1 0A has only recently (June 2006) 
shown release of adsorbed mass (significant increase in PCE) due to the 
molasses injection activities, indicating that the ERD process is still continuing 
to develop. It is ARCADIS' position that the existing monitoring wells are 
adequate to monitor the ongoing development of the IRZ in this area. 

G;\A..PRJCTS'FOl1 lleYen,\AOC fo0\Cooelj)ordoncal2007~S Lett« OPS.doc 

Ms. Hui Liang 
March 2, 2007 

Page: 

4/8 



ARCADIS 

5. Please evaluate the decreased concentrations in G6M-04-09X and G6M-04-
31 X, which are about 100-ft downgradient of wells G6M-94-18X and G6M-
04-1 OA. The PCE concentration decreased in G6M-04-09X from 7 400 ppb 
to 190 ppb without any daughter products, and G6M-04-31 X from 1900 ppb 
to 600 ppb. 

ARCADIS Response 

Due to the observed length of the plume, the remedy at wells between the IRZ 
areas is physical attenuation via clean water flushing and dilution of the plume. 

Therefore, decreasing PCE concentrations in the absence of daughter 
products at these locations between the IRZ areas is expected and is a very 
positive trend. For example, wells G6M-04-09X and G6M-04-31X are outside 
the direct influence of the IRZ, and decreasing trends are a reflection of 
treatment upgradient. Based on the data available at this time, the trends in 
these wells are consistent with what would be expected downgradient of an 

IRZ in the early stages of development. ARCADIS recommends continued 
monitoring of these downgradient locations as the IRZs in the Former Drum 
Storage Area (FDSA) and Former Drywell (FDW) areas continue to develop. 
Due to the relatively slow groundwater flow in the source areas, ARCADIS feels 
that annual sampling is appropriate to monitor these changes. 

6. HRC injection in June 2000 may have promoted faster IRZ establishment 
and supplemented the ERO. It should be taken into consideration in the 
estimation of degradation rates of ERO remediation. 

ARCADIS Response 

The initial HRC injection in 2000 may have decreased the microbial acclimation 
timeframes for carbon utilization, but would not have enhanced the rates of 
degradation presented in the report. Area 5 pilot study data were used to 
estimate the initial degradation rates based on a flow path analysis of data 
collected during a single sampling period, conducted almost two years after 
HRC injection. In other words, data collected following HRC delivery were not 
used in the rate calculations and therefore do not impact the results. These 
calculated rate values were then applied in the model to estimate overall site 
clean-up times. Similar analyses were conducted on Area 5 data from 2004 
and 2006, as reported in the September 2006 OPS Report. Again, rates 
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ARCADIS 

calculated for these subsequent events do not include data from the period of 

time around the HRC delivery and thus are not reflective of any impacts 
attributable to the HRC. 

As presented in the OPS Report, the rate of degradation in Area 5 is currently 

faster than initially calculated, which is consistent with ongoing development 
of the IRZ. Therefore, the original degradation rate used in the model was a 
conservative estimate of the necessary remedial time period. 

Similar analyses were completed with the data from the other ERD areas 
(documented in the OPS report), but the variable CVOC concentrations and 

travel times in the early stages of IRZ development make it difficult to apply a 
general site-wide degradation rate downgradient of all injection transects. Due 
to the fact that the other areas are still in the early stages of IRZ development, 
qualitative ERD trends at the IRZ areas were compared to historical data from 
Area 5 as described in the OPS report. Long-term performance monitoring 
data will be necessary to calculate and refine a site-wide rate estimate. 

7. With full-scale implementation of molasses injection for 2-yrs and based on 
the data from Area 5, additional data analysis in other areas should provide 
more site-specific biodegradation estimates to use to extrapolate for the 
whole site. 

ARCADIS Response 

See Response #6. As the ERD operation and monitoring periods continue, 
more monitoring data will be available for calculation of degradation estimates 
for each of the individual IRZ transects. 

8. Dissolved oxygen saturation through IWS seems not effective at the deeper 
zone, which is more impacted by PCE. MassDEP is requesting that there be 
an evaluation for addressing this deeper zone with additional IWS. 

ARCADIS Response 

The primary goal of the IWS system is to capture and treat impacted water. 

Groundwater is captured via extraction from the lower zone, and is sparged as 
it moves up the casing to the upper zone, stripping VOCs from the water 
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ARCADIS 

column and increasing the dissolved oxygen content. This oxygenated 
groundwater is then discharged into the upper zone. Dissolved oxygen levels 
up to 10 mg/Lare observed in the shallow zone. Dissolved oxygen is therefore 
not delivered directly to the deeper zone since the re-injection of sparged 
water occurs in the upper zone (as described above). However, elevated 
dissolved oxygen levels (up to 5.5 mg/L) are observed in the deeper zone of 
the aquifer due to recirculation from the shallow zone. These data indicate that 
the IWS system is functioning effectively. 

The delivery of oxygen as a by-product of the stripping treatment has no effect 
on PCE concentrations in groundwater outside of the well (water must enter 
the IWS well in order to remove PCE via stripping), but forms an aerobic buffer 
to prevent the flux of reduced metals and TOC downgradient. 

9. The pH at G6M-04-06X is about 9 and elevated arsenic concentrations have 
been detected historically. An increase in the pH to an alkaline condition will 
cause both arsenite and arsenate to desorb. 

ARCADIS Response 

Operation of the IWS cannot generate high pH levels in groundwater. Also, 
high pH is only present at G6M-04-06X, and all other wells in Area 5 have 
normal pH. It is more likely that the high pH is a result of grout from well 

installation activities. Both the decreasing trend in pH values since September 
2004 and the normal pH values observed in the adjacent monitoring well 
support this argument. Because elevated pH is only present in one well, any 

elevated arsenic will be localized to the area around this well. Additional 
discussion regarding site-wide arsenic behavior was presented in Section 4.4 
of the OPS Report. 

10. G6M-02-11X may be sampled quarterly instead of annually to ensure ERO 
zone doesn't go beyond the established reducing zone in Area 5. 

ARCADIS Response 

Low levels are arsenic have been detected sporadically in Well G6M-02-11X as 
it appears to be near the downgradient edge of the IRZ. However, since the 
ERD injections have been on-going in this area since December 2001 (greater 
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ARCADIS 

than 1,825 days) and the groundwater travel time from the injection wells to 
Well G6M-02-11X is approximately 200 days, we feel that the sampling 
frequency is adequate for its intended purpose. Furthermore, the Sentinel 
Wells downgradient of this location are being sampled quarterly to detect the 
migration of arsenic and trigger the contingency remedy in this area, if 
necessary. 

11 . Comments from MassDEP legal group about Land Use Control are 
forthcoming. 

ARCADIS Response 

ARCADIS will address comments from the MADEP legal group when they 
become available. 

Sincerely, 

Principal Scientist 

Copies: 

Robert Simeone, U.S. Army 
Lynne Welsh, MADEP 
Mike Daly, USEPA 
Ron Ostrowski, MassDevelopment 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 1 

1 CONGRESS STREET, SUITE 1100 
BOSTON, MASSACHUSETTS 02114-2023 

March 26, 2007 

Mr. Robert J. Simeone 
BRAC Environmental Office 
30 Quebec Street, Box 100 
Devens, MA 01432 

Re: U.S. Army Demonstration that AOC 50 Remedial Actions are Operating 
Properly and Successfully under CERCLA §120(h}(3}(B), Former Fort Devens, MA 

Dear Mr. Simeone: 

Your letter, dated March 21, 2007, conveyed the U.S. Army (Army) determination that 
the Area of Concern (AOC) 50 remedy at the former Fort Devens, Massachusetts is in 
place and operating properly and successfully. Transmitted along with your letter was 
the technical demonstration document that contained the objective data and the weight 
of evidence used to support the Army determination and demonstrate to EPA that the 
AOC 50 remedy is operating properly and successfully (AOC 50 OPS Demonstration). 
Based on our evaluation of the AOC 50 OPS Demonstration and consultation with the 
Massachusetts Department of Environmental Protection (MassDEP), EPA-New 
England hereby approves of the Army demonstration that the AOC 50 remedy is in 
place and functioning in a manner that is expected to adequately protect human health 
and the environment when the remedial actions are completed. The specific aspects of 
evaluating whether a remedial action is operating properly and successfully and when 
to approve a federal agency demonstration have been delegated to EPA-New England. 

The determination that a remedy is operating properly and successfully is a 
precondition to the deed transfer of federally owned property in accordance with 
Section 120(h)(3) of the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA), 42 U.S.C §9620(h)(3). A federal agency can transfer real 
property subject to Section 120(h)(3) by deed once a remedial action has been 
constructed and installed but before the cleanup objectives have been met, provided 
that the federal agency can demonstrate to EPA that the remedial action is operating 
properly and successfully. 

EPA-New England's approval of the AOC 50 OPS Demonstration is made without any 
independent investigation or verification .of the information used to support the AOC 50 
OPS Demonstration. EPA-New England expressly reserves all rights and authorities 
relating to information not contained in the AOC 50 OPS Demonstration, whether or not 

Toll Free• 1-888-372-7341 
Internet Address (URL)• http://www.epa.gov/region1 

Recycled/Recyclable• Printed with Vegetable Oil Based Inks on Recycled Paper (Minimum 30% Postconsumer) 



such information is known as of this date or discovered in the future. Further, EPA-New 
England's approval of the AOC 50 OPS Demonstration is solely for the purpose of 
allowing deeded transfer of property and does not imply that all cleanup actions are 
completed. The Army is still obligated to complete remedial actions for AOC 50 as 
specified in the January 2004 AOC 50 Record of Decision. EPA-New England and 
MassDEP will continue its involvement and oversight of the Army's environmental 
restoration of AOC 50 and other identified sites at the former Fort Devens, as required 
by the Fort Devens Federal Facility Agreement dated May 1991. 

EPA-New England would like to congratulate the Army for preparing a detailed, high­
quality OPS demonstration that meets the intent of EPA's interim guidance for OPS 
demonstrations. This OPS Demonstration will allow the 4.3 acres of Army property to 
be deeded to MassDevelopment. As always, we look forward to working with you, 
MassDEP and MassDevelopment in continuing the environmental cleanup and 
economic redevelopment successes at Devens. 

Sincerely, 

mes T. Owens 111, Director 
ffice of Site Remediation and Restoration 

cc: Ron Ostrowski, MassDevelopment 
Lynne Welsh, MassDEP 
Hui Liang, MassDEP 
Bryan Olson, EPA-NE 
Ginny Lombardo, EPA-NE 
Mike Daly, EPA-NE 
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Jon Forbort, P.E. 
Project Engineer 

Charles Castelluccio 
Project Manager 

John Horst 

Technical Director 
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1.0 INTRODUCTION 

1.1 Purpose 
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The purpose of this report is to document that remedial actions are "Operating Properly 
and Successfully" (OPS) for Area of Contamination 50 (AOC 50) at the Devens 
Reserve Forces Training Area (RFTA), Devens, Massachusetts. This OPS document is 
a precondition to the deed transfer of federally-owned property, as required in Section 
120(h)(3) of the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA). A successful OPS demonstration to the United States 
Environmental Protection Agency (USEP A) allows for the deeded transfer of property 
undergoing long-term remedial actions prior to the attainment of all environmental 
cleanup objectives. Demonstration of OPS is one facet of the deed transfer process for 
federally-owned property. 

AOC 50 (Site) is located on the northeastern boundary of the former Moore Army 
Airfield (MAAF), within the former North Post portion of the Devens RFTA, Devens, 
Massachusetts (Figure 1). The AOC 50 Source Area comprises less than 2 acres and 
surrounds Buildings 3803 (the former parachute shop), 3840 (the former parachute 
shakeout tower), 3824 (a gazebo), and 3801 (the former 10th Special Forces airplane 
parachute simulation building). Sources of groundwater contamination within AOC 50 
include a drywell formerly connected to the parachute shakeout tower and the 
tetrachloroethene (PCE) drum storage area; these sources are collectively referred to as 
the Source Area (Figure 2). Although these sources have been removed or taken out 
of commission, groundwater underlying AOC 50 contains elevated concentrations of 
volatile organic compounds (VOCs ), most notably PCE. The primary area of 
groundwater contamination at AOC 50 is referred to as the Southwest Plume, which 
extends from the Source Area approximately 3,000 feet downgradient to the Nashua 
River. 

The approved remedy for AOC 50 includes soil vapor extraction (SVE) in the Source 
Area, an In-Well Stripping (IWS) system at the downgradient end of the Southwest 
Plume and in-situ treatment of the remainder of the Southwest Plume using enhanced 
reductive dechlorination (ERD) technology coupled with groundwater monitoring and 
institutional controls. Contingency remedies have also been reserved for both the 
North Plume (oxidation) and the downgradient end of the ERD treatruent area across 
the Southwest Plume (iron addition for inorganics mobilization). 

G:\A_PRJCTS\Fort Devens\AOC 50\Reports\OPS\final\OPS-2-19-07 .doc 



1.2 OPS Definition 

The USEP A guidance document on OPS (USEP A 1996) defines operating 
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properly and successfully as two separate concepts. A remedial action is operating 
"properly" if it is operating as designed. That same system is operating "successfully" 
when its operation indicates it can achieve the cleanup levels or performance goals 
delineated in the decision document, and the remedy is protective of human health and 
the environment. The USEP A guidance document on OPS thus interprets the term 
"operating properly and successfully" to mean that the remedial action is functioning in 
such a manner that it is expected to adequately protect human health and the 
environment when completed. 

1.3 Applicability 

Demonstration of operating properly and successfully is made to the USEP A 
Administrator and is applicable when a federal agency is implementing an ongoing 
remedial action and desires to transfer the property before the remedial objectives are 
met. 

This OPS document for AOC 50 will be used as part of the transfer documents for 
Parcel A5 shown on Fignre 3. A complete description of the A5 parcel can be found in 
Appendix A. CERCLA, Section 120(h)(3) requires that deeds which transfer 
federally-owned property where hazardous substances were known to have been 
stored, released, or disposed of, shall contain a covenant warranting that "all remedial 
action necessary to protect human health and the environment with respect to any 
[hazardous] substance remaining on the property has been taken before the date of such 
transfer." CERCLA, Section 120(h)(3) was amended in October 1992 to add language 
stating that all such action has been taken "if the construction and installation of an 
approved remedial design has been completed and the remedy demonstrated to the 
[USEPAJ Administrator to be operating properly and successfully." 

The U.S. Army, upon compliance with the requirements of Section 120 ofCERCLA, 
transferred various parcels at the Devens RFTA to Massachusetts (Mass) Development 
and the US Fish and Wildlife Service. The deeded property included Parcels 4 and 1 e 
but excluded the property identified as Parcel H (active RFTA) and Parcel A5 on 
Fignre 3 of this OPS document. Upon demonstration of the remedial actions 
established in the Record of Decision (ARCADIS 2004a) to be operating properly and 
successfully, the excluded Parcel A5 will be transferred to Mass Development by 
quitclaim deed. This OPS document addresses only the actions taken at AOC 50. 
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Sources of contamination within AOC 50 include a former drywell and the former PCB 
drum storage area. These sources are briefly discussed below. 

2.1.1 Drywell 

In 1969, Building 3840 was constructed and attached, via an enclosed walkway, to 
Building 3803. In addition, two large sinks and a janitors' room were added to 
Building 3803. The design drawings for Building 3840 indicate that a floor drain was 
constructed in the center of the concrete floor. This floor drain, the additional sinks in 
Building 3803, and the roof drains for Building 3840 were piped to a drywell located 
approximately 20 ft northeast of Building 3840 (Figure 2). The concrete drywell was 
approximately 5 ft in diameter and 8 ft deep, with an open bottom and a cover on the 
top. This drywell received wash water, rainwater, and PCB waste associated with 
parachute cleaning activities. 

The drywell near Building 3840 and associated piping were removed for the Army by 
Roy F. Weston Corporation between November and December 1996 (Weston 1997). 
The resulting excavation was approximately 9.5-ft deep and covered an area 
approximately 21 feet (ft) by 30 ft, equating to approximately 225 cubic yards (cy) of 
soil (in-place). In addition, sanitary waste from Building 3803 was collected in a 10-
foot diameter, 9-foot deep cesspool. This cesspool was removed concurrent with the 
drywell associated with Building 3840. During the cesspool removal activities, a total 
of 25 CY of soil, sludge, and concrete were excavated and taken offsite for treatment 
and disposal. Details regarding the removal activities are documented in a September 
1997 report titled Removal Action Report; Dry Well, Cesspool, and Fuel Oil 
Underground Storage Tank (UST); Area of Contamination (AOC) 50, Moore Army Air 
Field, Devens, MA (Weston, 1997). 

In addition to the removal of the drywell and cesspool, a 750-gallon fuel storage UST 
associated with the Building 3840 heating system was also removed. In connection 
with the tank removal, approximately 787 gallons of oil, water, and residual sludge 
were recovered from the tank and approximately 25 cy of contaminated soil were 
excavated. Solid and liquid wastes generated during removal of the drywell and fuel 
storage UST were taken off-site for proper treatment and disposal. 
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A PCE drum storage area east of Building 3801 was identified during field 
investigation activities completed in 1992. Historical records and interviews with 
former Fort Devens personnel indicate this area was used to store single drum 
quantities of PCE (HLA, 2000a). The PCE was used by Anny personnel in Buildings 
3803 and 3840 for spot cleaning of parachutes. Parachute cleaning was performed 
only as needed to maintain the integrity of the parachute material. Unused PCE was 
either reused or may have been washed down into the drywell system associated with 
Buildings 3803 and 3840. This information was supported by a review of the historic 
hazardous waste manifests, which did not include the removal of waste chlorinated 
solvents from AOC 50 (Mott, 1997). The use of this area for drum storage was 
discontinued in 1992. The length of time or total number of drums stored in this area 
of AOC 50 is unknown. 

Based on the results of various field investigations, PCE was detected in vadose zone 
soils beneath the former drum storage area and was likely contributing to PCE impacts 
in groundwater. An interim removal action for PCE-contaminated soil at the former 
drum storage area was planned and implemented as a source-control measure while 
additional investigation activities were conducted across the site. An in-situ soil vapor 
extraction (SVE) system was installed adjacent to the former drum storage area in 
December 1993 and January 1994. Five soil vapor extraction wells (SVE-1 through 
SVE-5) were installed, one in the center of the presumed PCE source and four on the 
periphery (Figure 2). 

Operation of the SVE system began in February 1994 and continued through July 
1996. Operation & Maintenance (O&M) data collected between February 1994 and 
July 1996 indicated that approximately 240 pounds (approximately 18 gallons) of PCE 
were successfully recovered in the vapor phase. Details regarding the installation, 
operation, and performance of the SVE system between February 1994 and July 1996 
are documented in a November 1996 report titled Summary Report, SVE Monitoring, 
AOC 50 (ABB, 1996a). 

The SVE system was operated again for brief periods in December 1998, May and 
June 1999, and October and November 1999. The brief periods ofSVE system 
operation after the 1996 shut down were conducted to evaluate the concentration of 
PCE in the soil vapor, under equilibrium conditions. In general, recovered vapor 
concentrations were either below the detection limits of a photoionization detector 
(PID), or after a brief peak observed when the system was restarted, quickly attenuated 
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within minutes. No appreciable mass of PCE was recovered during the brief Revision: Final 
periods ofSVE operation between 1998 and 1999. ARCADIS reactivated the 
SVE system in September 2004 with the addition of one new extraction well to 
address sorbed PCE in vadose zone soils in the former Drum Storage Area. Based on 
low mass removal rates the system was shut-down permanently in November 2005. 

2.2 Site Characterization 

A variety of contractors have completed site work and investigation at this facility and 
the AOC 50 area. The salient conclusions from these various investigations are 
summarized in the following sections. 

2.2.1 Geology 

The lithology beneath AOC 50 and the former MAAF can be subdivided into three 
principal geologic units: bedrock, till, and unconsolidated glacio-fluvial deposits. The 
unconsolidated sediments are variable in thickness and are draped across metamorphic 
bedrock, which tends to be massive and extensive. Each of these units is described in 
more detail in the following subsections. 

The bedrock has been described as being consistent with that of the Oakdale formation. 
The Oakdale formation is a siltstone that has been altered to a meta-siltstone to phyllite 
grade metamorphic rock. The competency of the rock, as measured by Rock-Quality 
Designation (RQD) calculations, is very good and increases with depth. The shallow 
bedrock was fractured and subsequently filled and re-cemented with calcite and other 
precipitates. 

Bedrock reaches its lowest elevation within a bowl shaped depression below the 
runways of the former MAAF. In this area, bedrock elevations dip to 60 feet NGVD. 
Depth to bedrock at the site ranges from approximately 60 feet bgs (near Building 
3840) to approximately 200 feet bgs (at the western end of the former MAAF). 

Samples collected at the overburden/bedrock interface at some locations have been 
categorized as ice contact deposits (till). Till differs from other glacial deposits in that 
it is subglacial in origin and transported from its place of origin by glacial ice. Due to 
the weight of the overlying ice, sub glacial deposits can be very dense and have low 
permeability. The thickest deposit of till is approximately 19 feet at G6M-97-28X but 
is typically Jess than 5 feet. The occurrence or absence of till appears to correlate to the 
elevation and topography of the bedrock. The till is absent or very thin above 
topographic bedrock highs, while deposits are generally thick in depressions and at 
lower bedrock elevations. 
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The geologic deposits overlying the bedrock and till have been classified as glacio- Revision: Final 
fluvial sediments. Lacustrine deposits, outwash plains, and deltaic deposits are 
collectively referred to as glacio-fluvial deposits. The fluvial deposits that were 
laid upon, within, or laterally in contact with glacial ice are referred to as karne 
deposits. Because the fluvial sediments were deposited by moving water, the finer 
sediments have been preferentially sorted out. As the ice retreated, these deposits were 
left behind as elevated plains or terraces within the river valley. These deposits rise 
above the surrounding topography and form flat plains at approximately 265 feet 
NGVD. The thickest kame deposit is approximately 200 feet (below the former 
MAAF where the bedrock elevation drops to 60 feet NGVD). 

Northeast of the former MAAF, towards AOC 50, the ground surface elevation drops 
quickly to approximately 225 feet NGVD. This change in elevation represents a 
change in the depositional origin of sediments. Ground penetrating radar returns and 
exposures within excavations have documented inclined bedding planes within the 
sediments at AOC 50 and to the north. These features, in conjunction with the ground 
surface elevation change, have been interpreted as indicating the sediments of AOC 50 
were laid down within a deltaic enviromnent originating from an ice-dammed lake. 
These sediments are not as thick as those of the kame and decrease in thickness to the 
north and west where bedrock rises. 

Numerous monitoring wells, Microwells™, and boreholes have been installed at the 
former MAAF and AOC 50 to characterize the groundwater conditions. The following 
section describes the hydro geologic enviromnent based on a review of the data 
presented within the RI report (HLA, 2000a). 

2.2.2 Hydrogeology 

A single water table aquifer occurs within the overburden deposits below the former 
MAAF and AOC 50. Low permeability confining units were not encountered during 
the previous investigation programs and no confined aquifers have been identified. 
Restrictions to vertical groundwater flow, such as silty clay layers, are not common in 
boring logs within the kame deposit or along the Nashua River. However, some silty 
clay layers were reported to be present within the soils below AOC 50 (Source Area). 
These thin, silty clay layers reduce the vertical permeability, contribute to a slight 
increase in the water table elevation, and increase the difference between shallow and 
deep water levels. 

Groundwater is encountered at approximately 10 feet bgs in the AOC 50 Source Area 
and approximately 65 feet bgs at the western end of the former MAAF. Groundwater 
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elevations within deeper wells at and to the North of AOC 50 typically have lower Revision: Final 
heads indicating that there is a downward hydraulic gradient within this area. 

The Nashua River is the controlling hydrologic feature of AOC 50 and the former 
MAAF area. As groundwater beneath AOC 50 moves downgradient toward the 
Nashua River to the southwest, vertical gradients become neutral. Vertical gradients 
reverse and become upward along the Nashua River, as would be expected near such a 
discharge feature. These changes in gradient demonstrate that groundwater is 
recharged near AOC 50, travels below the former MAAF, and discharges into the 
Nashua River. 

2.2.2.1 Groundwater Recharge 

Recharge to the aquifer below the former MAAF and AOC 50 occurs predominantly 
by infiltration of precipitation. Average rainfall within this region is approximately 44 
inches per year (in/yr) (National Climatic Data Center, 2002). The recharge rate is 
based on precipitation minus surface water runoff and evapotranspiration. Basin-wide 
recharge to the aquifer can be computed from base flow stream discharge within the 
aquifer basin. By definition, the base flow discharge in a stream equals the rate of 
groundwater recharge within the local drainage basin. 

The aquifer below AOC 50 and the former MAAF discharges to the Nashua River and 
its tributaries. The Nashua River is a regional discharge point for groundwater and 
surface water flow and is the dominant hydrological feature within the study area. The 
Nashua River is approximately 80 to 100 feet in width, 5 to 6 feet in depth, and its 
surface is at an elevation of approximately 200 feet NGVD within the study area. 

2.2.2.2 Groundwater Travel Time 

The groundwater travel time from AOC 50 to the Nashua River was computed using 
hydro geologic data collected at the site. The hydraulic gradient is computed by 
dividing the difference in water levels between AOC 50 and the Nashua River by the 
travel distance. The length of this travel path is approximately 2,950 feet. The 
difference in water levels was calculated using average water level data collected from 
June 1997 through October 200 I. The average water level elevation near the 
Merrimack Fire Pond is approximately 214 feet NGVD (G6M-96-21A - 213.92 feet, 
G6M-96-23A- 213.95 feet and G6M-96-24A- 213.54 feet). The elevation of the 
Nashua River within the discharge area is approximately 200 feet NGVD. The 
horizontal hydraulic gradient (i) is therefore calculated as follows: 

. dh change in water level 
/=-= 

ds distance 
(214 - 200 

2,950 
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Hydraulic conductivity estimates for the aquifer are available from slug tests Revision: Final 
conducted in the monitoring wells installed in the overburden. These tests estimate 
the horizontal hydraulic conductivity (Kh) by measuring the time it takes for a 
displaced water column to return to static levels. Near AOC 50 Source Area, where 
the soils have a higher silt content, the hydraulic conductivities are lower 
(approximately I to 2 feet per day, [ft/day]). Towards the river and in the western 
portion of the former MAAF, the hydraulic conductivities increase as the soils become 
cleaner (less silty) and coarser. Slug tests in this area predict hydraulic conductivity 
values higher than 50 ft/day. The compacted till and bedrock underlying the sands 
have the lowest measured hydraulic conductivity values at the site all on the order of 
less than 3 ft/day or one to two orders of magnitude times less conductive than the 
overburden materials. 

These site-specific conductivity data, with an estimated value of effective porosity, can 
be used to compute groundwater velocities using Darcy's law. Effective porosity is the 
measure of that portion of the total porosity in which active circulation or movement of 
groundwater occurs. The effective porosity was estimated from soil textural 
classification. The typical effective porosity values for these soil classifications are 
from 15 to 20%. These values are considered to be appropriate for mixtures of sand 
and silt at AOC 50 and the former MAAF. 

Given an estimate of effective porosity, hydraulic gradient, and hydraulic conductivity, 
the Darcy seepage velocity can be calculated using the following equation: 

K i 
V = 

n ' 

where: 

K = the hydraulic conductivity (approximately I to 50 ft/day in the sands) 

11c = 0.2 

i = 0.00475 

(2-1) 

Substitution of values results in a calculated seepage velocity in the sands ranging from 
approximately 0.024 to 1.19 ft/day. This range is representative of possible seepage 
velocities and not the average bulk value for groundwater movement. The average of 
these two values is approximately 0.60 ft/day. 

2.2.3 Nature and Extent of Groundwater Contamination 

The recent groundwater analytical data for AOC 50 is presented in Table 1, and the 
iso-concentration contours for PCE in groundwater are shown on Figures 4 through 7. 
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Groundwater data indicates the AOC 50 groundwater plume contains Revision: Final 
concentrations of PCE, trichloroethene (TCE), 1,2-dichloroethene (1,2-DCE), and 
vinyl chloride (VC) above their Maximum Contaminant Levels (MC Ls). The 
extent ofVOCs in groundwater can generally be delineated by the PCE 5 µg/L contour 
line as shown on Figures 4 through 7. On-going active remediation has lowered these 
PCE levels and is expected to continue to do so. 

2.2.4 Nature and Extent of Soil Contamination 

Potential sources of soil contamination within AOC 50 include a drywell and the PCE 
drum storage area which are located in the Source Area. Subsurface investigations and 
extensive characterization of the soil contamination in the Source Area have been 
completed dating back to 1992 with well installation and sampling associated with the 
initial Site Investigation. Since that time, nine deep soil borings, 14 groundwater 
screening points (screened auger and Microwell™), 13 monitoring wells, and three 
piezometers have been installed. These subsequent investigations were conducted over 
the course of several years and presented as part of the Supplemental Site Investigation 
in 1993, Phase III Site Investigation in 1994 and 1995, and the various phases of the RI 
from 1996 through 1999. 

More recent investigations and analyses did not identify any evidence of drainable or 
residual non-aqueous phase PCE in the Source Area. These conclusions are supported 
by the documentation presented in the Supplement Investigation Report, dated 14 June 
2002 (ARCADIS 2002a) and the Final Remedial Action Work Plan (ARCADIS 
2005a). 

These previous investigations indicate that there were only limited impacts to vadose 
zone soil in the source area, and the impacted soil was removed during closure 
activities to prevent further impacts to groundwater. A limited amount of adsorbed 
phase PCE was apparently present in the vadose zone soils in the former drum storage 
area and this was targeted for removal with the operation of the SVE system as 
described in the Remedial Design (AR CAD IS, 2004b ). The SVE system operated 
during two different periods to remediate soil in this area, and removed the final mass 
of PCE and was shut down in November 2005. This was documented in 
communication between ARCADIS and the USEPA and MADEP confirming that the 
SVE system had completed remediation in this area. Final remediation of the vadose 
zone soils in the former drum storage area with SVE remediated the last known area of 
impacted soil in the Source Area. 
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Based on the site history, geology, hydrogeology, surface water hydrology, and 
contaminant distribution, a conceptual site model was developed for AOC 50 and is 
outlined in the following section, and the groundwater modeling report (ARCADIS, 
2002b ). The original source of chlorinated solvents in groundwater is believed to be 
the former drywell and former PCE drum storage area. This area is considered the 
AOC 50 Source Area. The Army discontinued drum storage of PCE in 1992 and 
removed the drywell (and related soils) in 1996. PCE released from these two areas 
would migrate vertically through the vadose zone to the aquifer. 
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PCE has been detected in groundwater (dissolved phase) north of Route 2A (North 
Plume), and southwest of the Source Area (Southwest Plume). Known activities at the 
site indicate that limited amounts of PCE were released to the drywell and to the 
ground surface at storage/handling locations. The releases would be expected to 
dissipate through dissolution by infiltration to groundwater. Adsorption of aqueous 
phase contaminants onto soil occurs as a function of equilibrium partitioning as the 
groundwater plume migrates with the natural groundwater flow direction. The higher 
silt content of soils in the Source Area provides for higher adsorptive capacity and 
slower groundwater flow rates in the Source Area. 

In addition to partitioning into the aqueous ( dissolved) and adsorbed phases, the 
possibility exists for chlorinated solvents such as PCE to remain in a non-aqueous or 
free phase depending on a number of factors including the amount and duration of 
material released and the fraction of organic carbon in the soils. Since free phase 
chlorinated solvents, including PCE, are typically denser than water, the non-aqueous 
phase of PCE and other chlorinated solvents are collectively referred to as dense non­
aqueous phase liquids (DNAPLs ). The presence of a free or DNAPL is important to 
consider when planning a groundwater remediation program because this phase can 
present a large percentage of the total contaminant mass (as compared to the dissolved 
phase) and also presents a source of ongoing dissolved impacts. However, as outlined 
previously, extensive investigation and analytical testing in the Source Area do not 
suggest that a DNAPL exists at the site. Numerous soil borings, soil samples, and 
screening groundwater samples have been collected in the Source Area locations and 
the concentrations of PCE in these samples are generally lower than would be 
associated with DNAPL. The length of the PCE plume (over 2,000 feet) and the 
historic presence of milligram per liter concentrations of PCE in three monitoring wells 
in the Source Area (G6M-93-14X, G6M-94-18X, and G6M-96-13B) indicate that 
adsorbed phase PCE is present below the water table in the Source Area. 
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The distribution of PCE and other VOCs follows the hydraulic gradients at the site. Revision: Final 
The bulk of the dissolved impacts moves away from the Source Area and migrate 
with groundwater to the southwest (Figure 4). The downward hydraulic gradients 
in the Source Area were demonstrated by water elevation measurements in well pairs. 
Groundwater monitoring data indicate that a minor northward component of flow is 
present or has been present in the past. 

The average groundwater velocity is estimated to be approximately 0.6 ft/day (212 feet 
per year [ft/yr]). The groundwater flow direction is generally southwest across the site. 
The contaminant plume has migrated with groundwater southwestward to the Nashua 
River. Based on the estimated groundwater velocity and a minimum sorption and 
attenuation for PCE, a maximum of 28 years would be required for the PCE to reach 
the river. Although the groundwater plume discharges to the Nashua River (based on 
water level elevation measurements collected in well pairs in this area), the 
concentrations of contaminants in the river would be significantly lower due to mixing. 

3.0 REMEDY SELECTION 

On January 2, 2004, the US Army and USEP A, with concurrence from the MADEP, 
and in accordance with the CERCLA, 42 USC § 9601 et seq., issued the Record of 
Decision (ROD) for AOC 50 Devens RFTA Site (ARCADIS 2004a). The ROD which 
was signed in March 2004, focused mainly on selecting in-situ remedies designed to 
restore groundwater at AOC 50. As documented in the ROD, the following activities 
were to be implemented at AOC 50: 

• Soil Vapor Extraction (SVE) in the Source Area; 
• Enhanced Reductive Dechlorination (ERD) throughout the site; 
• In-Well Stripping (IWS) along the downgradient portion of the Southwest Plume; 
• Contingency for Chemical Oxidation in the North Plume; 
• Contingency for evaluation and manipulation of aquifer chemistry for re-

precipitation of solubilized inorganics associated with the ERD process; 
• Long-term monitoring; 
• Institutional Controls; and, 
• Five-Year Site Reviews 

In accordance with the ROD, the Remedial Design (ARCADIS 2004b) includes four 
major elements including; ERD, IWS, SVE, and contingency remedies. These are 
described in detail in the Remedial Design (RD) and summarized in the following 
sections. 
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Enhanced reductive dechlorination (ERD) is an in situ reactive zone (]RZ) strategy 
that modifies an aquifer's microbial community to induce dechlorination of solvents 
and other chlorinated organics. The process relies on the injection of a dilute solution 
of potable water and a source of degradable organic carbon into the aquifer, to achieve 
four process goals: 

1. Heterotrophic Respiration: This involves overcoming the aquifer's supply of 
"aerobic" electron acceptors, including oxygen, nitrates, various iron and 
manganese minerals, and sulfate. There is continuous electron acceptor supply 
for every contaminated aquifer segment, arriving in groundwater from 
upgradient, through recharge from above and from the aquifer matrix minerals. 

2. Fermentation: This involves generation of intermediate fermentation products 
such as alcohols and ketones, along with biosurfactants. In conjunction with 
increased concentration gradients and the increased solubility of degradation 
intermediates, these fermentation products help to increase the rate of non­
aqueous contaminant mass dissolution (sorbed and residual) from the aquifer 
matrix. This is a critical element of all successful solvent cleanups and is often 
overlooked in the remedy design process. 

3. Hydrogen Generation: Hydrogen is a terminal fermentation product that serves 
as an electron donor in microbial metabolic dechlorination reactions. 

4. Achieve Complete Reductive Dechlorination: The primary degradation 
pathway supported by the technology is dehalorespiration. Early-stage 
dechlorinating bacteria use organic carbon or hydrogen as an electron donor 
and PCB or TCE as an electron acceptor. Late-stage dechlorinating bacteria 
use hydrogen as an electron donor and cis-DCE or VC as electron acceptors. 

In addition to the above, the microbial activity stimulated via ERD technology can 
support parallel mechanisms for solvent destruction, including abiotic dechlorination 
through heterogeneous reductive reactions (e.g., reactions with reduced iron minerals) 
and anaerobic oxidation reactions (many bacteria species can use chlorinated alkenes 
as electron donors, especially cis-DCE and VC). 

The application ofERD to the entire footprint of a large plume is typically impractical. 
In most cases, source remediation is coupled with a series of downgradient reactive 
zone barriers oriented perpendicular to groundwater flow. These barriers are 
configured as treatment transects across the width of the plume and break the plume 
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into smaller sections. This configuration accelerates the attenuation of mass in the Revision: Final 
area that falls outside the active treatment zones between each transect. This 
approach was adapted for the source area and southwest plume at AOC 50. 

The design presented in the RD is based in part on an updated version of the 
groundwater flow model presented in the Final Feasibility Study (FS) for AOC 50 
(ARCADIS, 2002b) and the empirical results of the long-term pilot test in the ERD 
Area 5 transect. Based on these results, in addition to data collected from the Area 5 
Pilot Test (Figure 7), the ERD technology was implemented across the Site. 

It is expected that reagent injection will continue for approximately IO to 15 years 
(based on the groundwater modeling results) for successful treatment of the CVOCs by 
the ERD remedy. Following the ERD application period, the inorganic data collected 
during the long-term monitoring will also be evaluated to assess that adequate 
restoration of natural aerobic conditions and re-precipitation of inorganics has been 
achieved (inorganic compounds are solubilized within the reducing zones created by 
ERD technology). If warranted, the re-precipitation of inorganics will be expedited 
through manipulation of groundwater chemistry and/or application of other treatment 
technologies along the length of the plume utilizing the existing ERD injection wells. 

3.2 IWS Well Transect 

The AOC 50 remedy includes the installation of an in-well stripping (IWS) system in 
the downgradient portion of the Southwest Plume, up gradient of the Nashua River. 
IWS is an innovative variant of conventional air sparging in which a specially 
designed, two-screened well is employed to remove VOCs from groundwater via the 
physical removal process of air stripping. Two screened intervals (inlet and recharge 
screens) are separated by a smaller-diameter inner casing (eductor) and a packer. 
Compressed air is injected inside a smaller-diameter inner casing, which, when 
released creates a density driven air lift pump, which forces the groundwater in the well 
up through the eductor to the top of the well. As the water is drawn up the eductor, the 
injected air also aerates the groundwater, which strips VOCs from the groundwater and 
saturates treated groundwater with oxygen. In this application for AOC 50, a small 
well pump and packer system is used to assist in the pumping process and pump 
groundwater from the lower screen to the top of the eductor, where the air lift pumping 
and stripping action takes place. 

When the air/water mixture reaches the top of the eductor the mixture is released into 
the larger diameter outer casing, resulting in a rapid decrease in air and water velocity. 
This sudden change in velocity causes the mixture to separate, with the air rising to the 
top of the casing, and the groundwater falling to the bottom of the casing outside the 
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eductor. The separated air is discharged from the well and vented to the surface Revision: Final 
and the treated groundwater flows back into the aquifer through the upper screened 
interval (recharge screen). 

The inlet (lower) screen interval of the IWS wells are positioned to intercept the zone of 
highest CVOC concentrations, with the recharge (upper) screen interval positioned at 
the upper limit of the impacted zone (to prevent potential cross-contamination of 
unimpacted zones). The lower screen will also intercept the zone of potential reducing 
conditions where the highest potential for solubilized inorganic compounds exists 
should this condition present itself. The IWS will create aerobic conditions conducive 
to the precipitation of solubilized inorganic compounds and the oxidation of daughter 
products of PCE reduction. 

3.3 Application of SVE in the Source Area 

The existing SVE system formerly operated in the Source Area at AOC 50 was 
refurbished for use in the preferred alternative based on the results of the pre-design 
investigation which is documented in the Remedial Action Work Plan (ARCADIS 
2005a). The SVE system applies vacuum to wells completed within the unsaturated 
soils, capturing VOC mass in the vapor phase as soil gases are withdrawn. The soil 
gases extracted from the subsurface are treated as needed with activated carbon prior to 
being discharged to the atmosphere. Operation of the SVE system in the Source Area 
provides indirect remediation of groundwater impacts if recoverable CVOC mass is 
present in the unsaturated zone. Specifically, the removal of adsorbed phase mass 
from vadose zone soil eliminates a potential continuing source for groundwater 
contamination. One new SVE well (SVE-6) was installed as part of the pre-design 
investigation and was incorporated into the system during the start-up. 

The SVE system was operated for about six months out of a one-year period, operating 
between September 2004 and November 2005 when soil conditions were relatively dry 
and sufficient soil vapor could be extracted. Some additional PCE mass was removed 
with the additional operation, but ARCADIS recommended to the USEP A and the 
MADEP in correspondence (November, 2005) that the system be shut down due to the 
limited mass removal and the achievement of appropriate soil standards. The USEP A 
and MADEP agreed with this assessment, and the SVE system was decommissioned in 
2006. As the SVE system is no longer operational, the system performance will not be 
considered further in this OPS evaluation. 
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The primary method of groundwater remediation for the low levels of CVOCs 
observed in the North Plume area will be the application ofERD in the AOC 50 
Source Area. However, the ROD noted that in the event that PCE or its daughter 
products exceed their respective maximum contaminant levels (MCLs) in the North 
Plume one year after ERD implementation in the Source Area, a direct application of 
in-situ chemical oxidation should be utilized to treat the CVOCs in the North Plume. 

Continued monitoring of the groundwater in this area indicated that the remedial 
goals were close to being met through natural attenuation mechanisms and that the 
trends indicated that this could occur within a two to four year period. ARCADIS 
recommended that the area continue to be monitored to allow for natural attenuation 
effects to continue. ARCADIS presented this request along with site information and 
data trends to the USEPA and MADEP, and it was agreed that this area should just 
be monitored and natural attenuation allowed to continue instead of active 
remediation. Analytical data from March, June, and September 2006 indicate that 
PCE concentrations for all wells in the North Plume Area are within MCLs; 
however, these wells will continue to be monitored for a period of time to confirm 
recent data. 

3.4.2 Secondary Water Quality 

Inorganic compounds including iron, manganese and arsenic are solubilized within the 
reducing zones created by ERD technology. Inorganics solubilized within the reducing 
In-situ Reactive Zones (IRZs) are also not expected to migrate beyond the boundary of 
the zone of reducing conditions, and are not expected to persist once the prevailing 
aerobic groundwater environment is restored. Outside of the zone ofreducing 
conditions (i.e., under the naturally aerobic conditions present in the groundwater at 
AOC 50) the inorganic constituents will be oxidized and subsequently immobilized 
through precipitation and/or adsorption. However, if groundwater monitoring data 
indicate that the inorganics have not attained remediation goals (if dissolved arsenic 
fails to re-precipitate) following completion of the ERD application, then a 
contingency remedy would be implemented. 
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A contingency remedy associated with dissolved inorganic compounds Revision: Final 
downgradient of the final ERD transect (i.e., up gradient of the IWS system) will be 
implemented in the event that elevated arsenic concentrations are detected in the 
Sentinel Wells located upgradient of the IWS wells. The contingency remedy to be 
implemented in that case may consist of the addition of amendments into the aquifer 
such as a supplemental dissolved iron source or other amendments if needed to re-
precipitate dissolved arsenic. The amount and type of amendments would be 
determined based on the groundwater geochemistry and performed on an as-needed 
basis to establish and maintain the necessary conditions for arsenic precipitation. Field 
parameter measurements and inorganic groundwater samples will be collected in 
accordance with the Long Term Monitoring Plan (ARCADIS 2006) for the site to 
confirm the desired conditions, and the monitoring of the Sentinel Well network will 
be conducted to assure the success of the contingency remedy. 

In addition, after the ERD remedy is completed within sections of the plume and 
injection transects are phased out (which is expected to be approximately 10 to 15 
years based on the groundwater modeling prepared in the Feasibility Study (FS) and 
updated as part of the 60% remedial design), the inorganic data collected during the 
long-term monitoring will be evaluated to assess that adequate restoration of natural 
aerobic conditions and re-precipitation of inorganics have been achieved. If warranted, 
the re-precipitation of inorganics will be expedited through manipulation of aquifer 
chemistry or application of more effective treatment technologies along the length of 
the plume utilizing existing ERD injection wells as transects are phased out following 
the treatment ofVOCs. 

4.0 DEMONSTRATION OF OPS 

The components of the full-scale remedial system were installed between July and 
September 2004 following approval of the Area of Contamination (AOC) 50 Remedial 
Design (RD) in July 2004. In September 2004, all components of the full-scale remedy 
at AOC 50 including the enhanced reductive dechlorination (ERD), in-well stripping 
(IWS), and soil vapor extraction (SVE) systems were in operation. Details supporting 
the proper and successful operation of these systems are included in the following 
sections. 

4.1 Remedial Action Objectives 

The remedial action objectives (RAOs) are site-specific clean-up objectives established 
to protect human health and the environment. The qualitative RAOs for the site as 
described in the ROD include: 

G:v\_PRJCTS\Fort Devens\AOC 50\Reports\OPS\final\OPS-2-19-07.doc 16 



• Minimize, stabilize or eliminate further migration of the groundwater 
contaminant plume within AOC 50 (containment); and 

• Reduce the concentration of chemicals of concern (COCs) in groundwater to the 
chemical-specific cleanup levels, within a reasonable timeframe (aquifer 
restoration). The chemical-specific cleanup levels are defmed in the following 
sections. 

The specific RAOs for AOC 50 are described in the ROD and the RD for the various 
components of the remedy as follows: 
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ERD System: The objective of the ERD implementation is to expedite the degradation 
of CVOCs in the groundwater by stimulating microbial activity via electron donor 
addition. Sustained organic carbon concentrations are supplied during ERD activities 
to serve as the electron donor supporting biological CVOC degradation within the 
treatment area. 

IWS System: The IWS application is intended to reduce the potential for migration of 
elevated concentrations ofVOCs downgradient towards the Nashua River, thereby 
mitigating potential future ecological risk. In addition, the IWS application will provide 
an aerobic and oxidizing barrier capable of curtailing the potential downgradient 
migration of dissolved inorganic compounds and PCE degradation products that could 
be associated with the ERD application. 

SVE System: Operation of the SVE system in the Source Area should provide indirect 
remediation of groundwater impacts by the removal of recoverable CVOC mass in the 
unsaturated zone. Specifically, the capture of adsorbed phase mass potentially present 
in the vadose zone soils removes a potential continuing source for groundwater 
contamination. As noted previously, the SVE system achieved these remedial 
objectives and was shut down in November of 2005 with concurrence from the Base 
Cleanup Team (BCT). The SVE system will not be considered further in this OPS 
demonstration. 

4.1.1 Groundwater Restoration Goals 

Groundwater cleanup levels were established in the ROD for all COCs, which in most 
cases is based on applicable or relevant and appropriate requirements (ARARs ). 
Because the aquifer under the Site is a Class I aquifer, which is a potential source of 
drinking water, MCLs established under the Safe Drinking Water Act and any more 
stringent state groundwater quality standards are ARARs. The groundwater restoration 
goals are therefore considered the MCLs (with several exceptions). Table 2 presents a 
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complete summary of the cleanup levels for all of the COCs in groundwater as Revision: Final 
well as risks and hazards associated with cleanup levels. Primary MCLs have not 
been established for iron and manganese. Risk-based concentrations were derived 
in Table 2 for these constituents based on default exposure assumptions for child 
residents (i.e., the most highly exposed and susceptible receptor), published reference 
doses, and a target hazard index of one. 

Cleanup levels at this Site must be met throughout the contaminated groundwater 
plume, which extends from the North Plume and Source Area along Route 2A to the 
Southwest Plume and the Nashua River. The boundary of this plume is shown on 
Fignres 4 through 7. Attainment of groundwater cleanup levels will be determined 
through a long-term monitoring program that has been implemented as part of the 
remedy and are expected to be achieved within approximately 23 years after 
implementation of the full-scale remedy. 

4.1.2 Porewater Cleanup Levels 

Cleanup levels have been established for porewater for COCs that pose an ecological 
hazard quotient for benthic invertebrates greater than 1, including 1,2-dichloroethylene, 
lead, manganese, and PCE. cleanup levels for porewater have been set based on 
chronic freshwater ambient water quality criteria (USEP A 2002), final chronic values 
(MDEQ 2002), and chronic Tier II values (Suter 1996) (in descending order of 
preference). These concentrations reflect levels reported in the scientific literature to be 
without deleterious effect on aquatic organisms. Because these cleanup levels are 
specific to porewater, the point of compliance may be either; a) groundwater located as 
close as is practical to the Nashua River and downgradient of the In-well Stripping 
remedy orb) the porewater within the uppermost six inches of sediment of the Nashua 
River. Cleanup levels for porewater are presented in Table 3. These porewater 
cleanup levels must be met at the completion of the remedial action at the points of 
compliance. They are consistent with ARARs for surface water, attain USEP A's risk 
management goals for remedial action, and are protective of the environment. 

4.2 Remedy Performance Criteria 

Federal agency sites undergoing remediation under CERCLA are considered to be 
operating properly when they are "operating as designed". This definition was 
developed by the Office of Solid Waste and Emergency Response {August, 1996) 
when applied to federal sites involved in the transfer of property. This definition is 
further explained as applying to the constrnction, operation, and monitoring 
components of the remedial system. This guidance was used to develop the remedy­
specific criteria listed below for the primary remedial technologies. 
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A summary of the criteria to demonstrate both "proper" and "successful" operation of 
the ERD and IWS remedies are presented in Tables 4 and 5, respectively. These tables 
include the supporting evidence needed to demonstrate that the criteria have been met. 
The site- and process-specific supporting details are provided below. 

4.3 ERD System Proper Operation 

The proper operation of the ERD system is demonstrated by the successful 
implementation ofERD activities at Area 5 (the initial ERD pilot test area) and the 
implementation and current development of ERD processes at the other ERD/IRZ 
areas. As proposed, over 40 injection wells were installed across the site and used for 
the injection of carbon substrate into impacted groundwater zones. Since the 
installation, injection infrastructure has been utilized to effectively deliver 
approximately 10,000 gallons of substrate on a monthly basis. In addition, an ongoing 
long-term groundwater monitoring plan was developed and implemented for site-wide 
wells. A complete summary of these activities is presented in the following sections, 
and summarized in Table 4. 

4.3.1 Construction of ERD System 

The proper as-built construction of the ERD system is documented in the Remedial 
Design (ARCADIS, July 2004b) and the O&M Manual (ARCADIS, July 2005b). As 
presented in Table 4, injection infrastructure ( 43 injection wells, injection trailer, 
storage area) were constructed as designed to facilitate injection of the carbohydrate 
solution. 

4.3.2 Operation ofERD System 

Full-scale injection events at AOC 50 began in September 2004 and have been 
conducted on a monthly basis. During each event, 10,000 gallons of substrate is 
delivered to 43 injection wells as detailed in regular quarterly and yearly O&M reports. 
Table 6 presents a summary of the monthly injection events including the solution 
content, injection flow rates, and well head pressures. As shown, the well-specific 
injection flow rates and corresponding well head pressures have remained consistent 
during the period of operation. This indicates that the formation can receive the design 
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injection volume. Additionally, it demonstrates that the formation has remained 
unaffected by the TOC injection program. 

As demonstrated in the Area 5 (former pilot test) ERD zone, sustained total organic 
carbon (TOC) delivery supports the development ofbiostimulation effects and the 
creation ofERD/IRZ zones. Since the initiation of the full-scale program, 
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carbohydrate injections in each treatment area have resulted in TOC distribution within 
the subsurface, thereby facilitating the development of additional ERD/IRZ zones. 

Figures 8 through 10 present the aerial distribution ofTOC in each of the ERD areas. 
In addition, Figures 11 through 16 provide summary plots of the TOC data (along with 
other standard ERD operating data) for each of the ERD areas and demonstrate the 
distribution ofTOC within the ERD/IRZ. The 10% dilute molasses solution was 
selected for AOC 50 such that TOC concentrations would be available downgradient 
of injection locations. During propagation of the IRZ, bioavailable TOC 
concentrations (above background TOC levels) are anticipated to exist within 100 ft 
downgradient of the radius of influence from the injection well. This distance 
corresponds to the maximum approximate distance which sucrose (molasses) can be 
maintained in the subsurface. As shown on Figure 12, TOC concentrations within the 
Former Drywell (FDW)-NE Area are approximately 3,000 mg/Lin well G6M-02-08X, 
10 feet downgradient of the injection well. Additionally, wells G6M-03-02X and 
G6M-96-13B show that TOC concentrations are still elevated at distances of 15 and 25 
feet, respectively. 

This trend is apparent in other IRZ areas, as shown by the Former Drum Storage Area 
(FDSA) well G6M-04A-IOA (Figure 13), Area 2 well G6M-97-08B (Figure 14), Area 
3 well G6M-03-7X (Figure 15), Area 4 well G6M-02-13X (Figure 16), and well MW-
3 in the pilot study area (Figure 11). As shown in the Area 2, 3, and 4 performance 
monitoring wells (Figures 14-16), peak historical TOC concentrations have been 
observed between 250 and 300 mg/L at a distance of 60 feet downgradient. These 
concentrations are similar to the maximum values observed within the most active 
ERD regions of the plume (Area 5). This indicates that monthly injections are properly 
supplying TOC within each of the IRZ areas, and that these concentrations are 
sufficient to sustain active ERD processes. 

4.3.3 Monitoring ofERD System 

The existing monitoring and injection well network at AOC 50 is presented on Figures 
4 though 7. As detailed in Table 4, a long-term monitoring plan was presented and 
approved for each of the areas within AOC 50; these results are presented in Table 1. 
The performance monitoring wells used for the evaluation of each ERD/IRZ are 
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Manual are used to optimize the ERD process. Area-specific performance results 
are discussed in detail in Section 4.4. 

4.4 ERD System Successful Operation 

The primary evaluation criteria for the successful operation of the ERD system and the 
associated supporting data and analysis are discussed in the following sections. 
Specific criteria used to validate the successful operation of designed ERD systems are 
summarized below: 

• Sustained TOC concentrations over time in monitoring wells throughout the 
treatment areas; 

• Appropriate pH levels for dechlorination: between 5 and 9 (satisfactory), and 6 
and 8 (preferred); 

• Increased methane production indicating that methanogenic conditions are 
present in the treatment areas; 

• Degradation of parent species (PCE) and production of daughter products 
(TCE, cis-1,2-DCE, vinyl chloride (VC), and ethene); and 

• Subsequent degradation of chlorinated daughter products in a fully-developed 
IRZ. 

ERD operations were initiated in Area 5 approximately five years ago, and the IRZ at 
Area 5 is fully developed. ERD operations began in the other areas in September 
2004, and so the IRZs are not as fully developed in these areas compared with Area 5, 
which has received more than five years of regular molasses injection. The OPS 
demonstration for the ERD system will therefore focus on the results at Area 5, which 
are representative of a mature IRZ. The results from the other areas will be compared 
with the trends observed during IRZ development at Area 5 in order to demonstrate 
successful progress in the development of the IRZs in the other areas. The data 
presented and discussed in the following sections demonstrate successful operation of 
the Area 5 ERD, and show that the other ERD/IRZs are developing similarly (i.e. 
showing the same trends) as Area 5. 
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The successful implementation of the ERD process is initiated through in-situ 
biostimulation and the development of anaerobic conditions in groundwater. 
Biostimulation occurs through the regular delivery of organic carbon throughout the 
treatment area. Increased TOC concentrations and alkalinity in monitoring wells 
indicate successful biostimulation in response to molasses injections. Anaerobic 
conditions develop when TOC concentrations are high enough to support the biological 
depletion of competing electron acceptors. Strongly reducing (methanogenic) 
conditions required for enhanced dechlorination of PCE and TCE are indicated by 
increased concentrations of methane in monitoring wells. 

Monitoring data collected during the implementation of the ERD technology are 
presented in Table 1. Figures 11 through 16 present key parameters in graphical form 
to demonstrate successful operation of the ERD remedy, specifically each figure shows 
trends in dissolved iron and arsenic, pH, TOC, methane, and chloroethenes. A 
summary of the results from each ERD area is presented below. 

TOC Distribution. As discussed in Section 4.3.2, the implementation of the ERD 
remedy has resulted in the distribution ofTOC within groundwater in all targeted ERD 
areas (FDW and FDSA Areas, Area 2, Area 3, Area 4, and Area 5). The 
implementation ofERD through regular molasses injection has achieved successful 
distribution ofTOC throughout the treatment areas, and supported biostimulation 
through the degradation ofTOC resulting in the stimulation of strongly anaerobic 
(methanogenic) conditions. Generally, increased methane concentrations are observed 
approximately six to 12 months after the first arrival of adequate TOC concentrations. 

Methane and Biostimulation. Figure 11 shows the methane trends during 
development of the IRZ in the pilot area (Area 5). During the initial year of pilot 
operations, methane levels were relatively low (0 to 5,000 ppb) in the pilot area. Once 
adequate distribution ofTOC was achieved (100 to 270 ppm), methane levels 
increased significantly. Since then, methane trends within the pilot study area have 
remained consistently above 20,000 ug/L for approximately four years. As presented 
on Figures 12 through 16, similar trends in methane production are observed in the 
other IRZ areas within the past 12 months of molasses injection. Within the FDW 
Area, after elevated TOC concentrations had been observed in well G6M-03-02X, a 
lag period of approximately 10 months was observed prior to significant methane 
production (Figure 12). Similarly, a lag time of approximately nine months was 
observed in FDSA well G6M-04-10A between the arrival of injected TOC and the 
onset of methane production (Figure 13). In addition, these lag periods are consistent 
with those observed in Areas 3 and 4. As shown on Figure 14, increased TOC 
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concentrations were observed in the September 2006 sampling event in Area 2 Revision: Final 
well G6M-97-08B. Thus, it can be expected that a similar methane response will 
be observed in the next two sampling periods. Slower than expected response rates 
in Area 2 may be the result of slightly slower than expected groundwater velocities. 
However, these data indicate that the molasses injection program is supporting 
enhanced biostimulation as designed and that the necessary conditions for 
dechlorination are being established. 

Metals Reduction. As outlined in the Final FS (ARCADIS, 2002), inorganics such as 
ferrous iron and arsenic will be solubilized within the reducing IRZs but are not 
expected to be observed beyond the boundary ofreducing conditions. Arsenic 
solubility is strongly controlled by aqueous iron concentrations, and arsenic/iron 
precipitates form in oxygenated groundwater (e.g. lRZ recovery zones). Thus, to 
ensure that downstream solubilization migration of dissolved metals does not occur, 
iron concentrations must be in excess of arsenic within the reduced IRZ. Figure 17 
demonstrates that even after five years of operation, solubilized arsenic is still 
restricted to the ERD zone even though the groundwater travel time through the ERD 
zone is estimated at approximately 300 days. By comparison, the Area 5 lRZ has been 
in operation for approximately 1,700 days. This indicates that solubilized arsenic 
within the ERD zone is not migrating with groundwater to locations outside the ERD 
zone. Finally, as shown on Figure 18, the ratio of dissolved iron to arsenic in all 
monitoring locations is greater than 100 to 1. 

Generally, pH levels within each of the ERD zones have fluctuated between 5 and 7 
since monitoring activities began. Although several data quality outliers have been 
observed during the monitoring period, the observed pH levels are conducive to 
dechlorination. During the September 2006 sampling period, pH values in the lRZ 
monitoring wells were between 5.2 and 6.56 (Figures 11-16). 

4.4.2 Enhanced Contaminant Degradation 

The ultimate objective of the ERD system is to support the complete dechlorination of 
PCE within the IRZ. The following text presents the enhanced dechlorination trends 
observed within the IRZ areas, beginning with Area 5. As described above, ERD 
operations have been ongoing in Area 5 for five years and thus a fully developed lRZ 
is present. The trends observed in Area 5 are used as a predictor of the results for other 
areas where lRZ development is still in the earlier stages. As will be demonstrated, 
each of the ERD areas show similar degradation characteristics to those observed in 
Area 5. 
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• Decline in cis-1,2-DCE and production of advanced degradation products VC 
and ethene. 

• Eventual decline in total chloroethene molarity as advanced degradation 
products dominate. 

The monitoring data for each IRZ area are presented on Figures 11 - 16. Each figure 
presents trends in the molar concentrations of PCE and associated degradation 
products. The ERD monitoring data are included in Table 1. 

Area 5 (Former Pilot Test Area) As discussed in the previous section, molasses 
injection in Area 5 has successfully created the strongly reducing conditions necessary 
for complete dechlorination of PCE. As shown on Figure 11, enhanced dechlorination 
of PCE and TCE to cis-1,2-DCE was observed within the first year ofERD operations. 
As the IRZ continued to develop, advanced dechlorination to VC was observed after 
approximately three years of molasses injection. At the same time, the total CVOC 
molarity has declined over time since molasses injections began. Finally, complete 
dechlorination to ethene was observed almost four years after molasses injection 
began. As of September 2006, ethene is the dominant compound in the Area 5 ERD 
zone, as it is present at concentrations higher than PCE, TCE, cis-1,2-DCE, and VC on 
a molar basis. 

PCE concentrations in 2006 have fluctuated over time (between less than 2 ug/L and 
620 ug/L) and appear to be influenced by molasses injections (i.e. enhanced dissolution 
in response to transient increased TOC levels) and heterogeneity within the plume. As 
of September 2006, PCE levels in Area 5 have been reduced by approximately 92% (as 
compared to pre-injection concentrations) within the ERD zone. Additionally, the total 
CVOC concentration fluctuated between 0.23 to 11.29 mmol/L during 2006, 
corresponding to an approximately 99% to 74% reduction in total CVOC levels since 
molasses injection began. 

As shown on Figure 11, cis-1,2-DCE was the predominant chlorinated constituent for 
approximately two years of operation (November 2002 to November 2004), after 

G:IA_PRJCTS\Fort Devens'AOC 50\Reports\OPS\final\OPS·2·19-07.doc 24 



FINAL-Demonstration of 
a Remedial Action 
Operating Properly and 
Successfully 

AOC50 
Devens, Massachusetts 

Date: March 2007 
which these concentrations have slowly declined. As mentioned previously, this Revision: Final 
decline corresponded with approximately one year ofVC predominance. 
Although these time periods and CVOC trends may not be exactly correlative in 
each area at increasing distance, they are used for comparison purposes in order to 
assess the productivity of the other ERD areas. 

Former Drywell (FDW) Area Figure 12 presents the results from three well locations 
downgradient of the FDW injection transect. TOC concentrations are elevated in each 
of these locations, and decline sequentially with distance away from the injection wells 
(4,400 to 1,300 to 300 ppm, respectively). TOC delivery to each of these locations has 
resulted in developing ERD conditions, including methanogenesis and the production 
of chlorinated daughter products. As observed in well G6M-03-02X (15 feet 
downgradient), the onset ofmethanogenesis was observed approximately 7 months 
after the first observance of injected TOC. In addition, methane production was also 
observed in September 2006 at G6M-96-13B (25 feet downgradient) where TOC 
concentrations are lower (Figure 12), indicating that the IRZ is developing further 
away from the injection transect. 

In the well nearest the injection transect (G6M-02-08X), cis-1,2-DCE currently 
accounts for over 92% of total CVOCs, and similarly predominates in the two further 
downgradient wells. Cis-1,2-DCE generation in all three locations was preceded by 
the arrival ofTOC. As shown, total CVOC concentrations are still elevated, but each 
well location within the FDW area exhibits characteristics of the early stages of 
dechlorination, and are comparable to trends observed in Area 5 after 12 to 18 months 
of operation. These results indicate that ERD development is proceeding as 
anticipated. 

Former PCE Drum Storage Area (FDSA/ As presented on Figure 13, TOC impacts 
in the FDSA area are apparent 23 feet downgradient of the source area. Elevated 
concentrations have been observed for over 12 months, generating reducing conditions 
that support methanogenesis. It is apparent in PCB data collected between March and 
June 2006 that injection into the source area caused the enhanced dissolution of sorbed 
PCB to groundwater at well G6M-04-l 0A. The increase and subsequent decrease in 
PCB and TVOC concentrations in the last six months is correlated with elevated 
methane concentrations. and decreasing TOC trends. Conversion to cis-1,2-DCE is 
occurring, and the onset ofreducing conditions in this area indicates that the ERD and 
dechlorination will continue to develop. 

Area 2 Figure 14 presents data collected from well G6M-97-08B, which is 
approximately 60 feet downgradient of the injection well transect in Area 2. Prior to 
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location, and thus the response in geochemical conditions (i.e. elevated ferrous iron 
and methane) was not observed. However, an increase in TOC concentration (270 
mg/L) during the most recent sampling event indicates that injection events have 
succeeded in delivering electron donor to this area. The presence of cis-1,2-DCE 
indicates that some enhanced dechlorination is occurring; however, the presence of 
PCE at levels greater than that of cis-1,2-DCE confirms that the process is still in the 
very early stages. This is expected given the only recent detection ofTOC at the 
monitoring location. It is expected that continued development of the lRZ in this area 
will proceed resulting in a decline in PCE and continued production of cis-1.2-DCE, 
and ultimately ethene. 

Area 3 Figure 15 presents the data from well G6M-03-07X, located 60 ft 
downgradient of the injection well transect in Area 3. As described in the previous 
section, significant TOC levels (approximately 300 mg/L) are present in this area. 
These TOC levels support methanogenic activity within Area 3. Enhanced 
dechlorination of PCE to cis-1,2-DCE occurred coincident with the onset of 
methanogenesis in late 2005. Since then, enhanced dechlorination ofcis-1,2-DCE to 
VC is observed, and ethene concentrations have increased in the most recent sampling 
events. Although this well location is 60 feet downgradient of the injection well 
transect, extremely positive results are observed. It is expected that the dechlorination 
trend will continue resulting in the decline in VC and continued increase in ethene 
levels prior to complete degradation. 

Area 4 The results from Area 4, presented on Figure 16, show the same trends as 
Area 3. Similar to Area 3, significant TOC and methane are observed, indicating that 
conditions are appropriate for enhanced dechlorination. As seen in Area 3, 
dechlorination to cis-1,2-DCE was observed once adequate TOC was present in the 
area and methanogenic conditions were achieved. Subsequent dechlorination of cis-
1,2-DCE to VC, as well as ethene, is observed in the more recent sampling data. As 
the dechlorination process continues, increased ethene production will continue as 
observed in Area 5. 

4.4.3 Contaminant Degradation Rates Consistent with Model 

As described above, implementation of the ERD technology is most advanced in Area 
5, where the pilot test began in 2001. Monthly injections began in December 2001 and 
have supported a well-established and robust dechlorinating enviromnent. Because of 
the advanced development of the IRZ, Area 5 provides the best opportunity to calculate 
the in situ PCE degradation rate. The PCE degradation rate can then be compared to 
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Degradation rates for PCE and TVOCs were calculated from a series of performance 
monitoring wells in Area 5 (Figure 19). This series contains four wells located 
perpendicular to the injection wells in Area 5 (including one upgradient), all of which 
are within 100 feet of the injection wells. Data from both March 2004 and September 
2006 were considered in these rate calculations to draw out changes in the ERD zone 
during this time period. These rates were then compared to the PCE and TVOC half­
lives of25 and 75 days, respectively, as determined by the groundwater model during 
the remedial design phase. 

As shown on Figure 19, the 2004 data indicate that within the Area 5 ERD zone, the 
apparent PCE and TVOC half-lives are approximately 11 and 70 days, respectively,. 
The faster PCE degradation rate within the reactive zone (I I days) better reflects the 
actual PCE degradation rate in the presence ofTOC, and the apparently longer 
degradation rate across the entire ERD zone (70 days) accounts for the sequential 
degradation of intermediate compounds such as TCE, cis 1,2-DCE, and VC. 
Additionally, each of these half-lives is consistent with those predicted by the 
groundwater model. 

Results from September 2006, however, indicate that the degradation of both PCE and 
TVOC within the lRZ is occurring faster than observed historically. The half-lives for 
PCE and TVOC were 7 and 20 days, respectively. This indicates that although 
complete conversion of PCE to ethene is occurring, dechlorination rates within Area 5 
are still increasing. 

Similar degradation analyses were completed with data from the other ERD areas, but 
the variable PCE concentrations and travel times across the length of the plume make it 
difficult to apply a general site-wide degradation rate downgradient from all injection 
transects. As discussed; however, PCE degradation trends observed in data from each 
ERD zone are similar to those observed in the former pilot test area during 
development of the Area 5 ERD zone. Therefore, as the individual ERD areas 
continue to develop along Areas I, 2, 3, and 4, similar PCE and TVOC degradation 
rates will be observed. 

As shown on Figure 19, the degradation rates estimated using site data are consistent 
with the rates used in the groundwater model to determine the remedial timeframe. The 
estimated degradation rates determined using site data are faster than those proposed 
by the model, indicating that remediation should be complete within the estimated 
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timeframe determined with the groundwater model (approximately 23 years). The Revision: Final 
additional time required for full development of the multiple ERD zones across the 
site such that the observed degradation rates are similar to Area 5 may take an 
additional one to three years. The analysis of site data and associated determination of 
these degradation rates supports the following conclusions: 

1. PCE degradation rates are consistent with the model predictions and are consistent 
with the data and trends observed in Area 5 (the former pilot test area). 

2. Degradation rates ofVOC by-products (cis-1,2-DCE, VC) are consistent with the 
model predictions for Area5. 

3. Overall degradation rates of total VOC are sufficient to meet the AOC 50 ROD 
groundwater restoration time-frames. 

4.4.4 ERD Protective of Human Health and the Environment 

The ERD process is protective of human health and the environment in that it will 
achieve the remedial goals for groundwater and it is degrading the PCE in-situ in a 
generally non-invasive manner. This process has been demonstrated in Area 5 and is 
being implemented across the site at the other ERD areas. 

The ERD process can cause limited, transient, water quality issues within an ERD zone 
due to the reducing conditions established and the solubilization of iron, manganese 
and arsenic. As discussed in Section 4.4.1, proper operation of the ERD process has 
limited these transient inorganic water quality issues to within the ERD zone, and the 
dissolved arsenic water quality standard (10 ppb) has not been exceeded outside of the 
established ERD/IRZs. 

4.4.5 ERD Process Attainment of Remedial Action Objectives 

The ERD remedial process at this site is on track to achieve the remedial goals within 
the currently estimated timeframe of approximately 23 years. PCE concentrations have 
been reduced significantly throughout the Source Area and Southwest Plumes and it is 
expected that concentrations will continue to decrease. Degradation by-products 
including cis-1,2-DCE and VC are being produced in these areas, and should degrade 
to ethene as they have and will continue to do in the more established ERD zone of 
Area 5. Continued development of the ERD zones throughout the Southwest Plume 
and in the Source Area will continue to accelerate the rate of remediation and should 
achieve the remedial goals within than the estimated 23 years. 
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The proper construction of the IWS system has been demonstrated with the following 
activities and documentation: 

I. Installed two IWS wells with mechanical and control components as designed. 

2. Completed start-up and shake-down of IWS system as summarized in the start-up 
report (ARCADIS, October 2004c ). 

3. Completed and submitted approved O&M manual with as-built drawings for IWS 
system as designed (ARCADIS, July 2005b). 

4.5.2 Operation ofIWS System 

The proper operation and maintenance of the IWS system has been demonstrated with 
the following activities and system operation as documented in Table 5: 

I. Both IWS wells are pumping, recirculating, and treating groundwater at 
approximately 20-30 gallons per minute (gpm) total, which is in excess of the 
PCE-impacted groundwater flow into the area. 

2. Delivering sparge air to treat groundwater and treating the extracted and re-injected 
groundwater by significantly lowering the PCE concentration. 

3. Saturating the groundwater with dissolved oxygen within the well at the design 
pumping rate. 

4. Established effective plume capture zone and radius of influence as presented in 
IWS start-up report (ARCADIS, October 2004). 

5. O&M manual completed and approved (ARCADIS, July 2005b). 
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during start-up ofIWS system (ARCADIS, October 2004); Figure 20 presents 
the estimated capture zone from the start-up summary report. 

7. On-going operation and monitoring with operational uptime for the two IWS wells 
of92%. 

8. Quarterly O&M Reports submitted for 2004, 2005, and 2006 and annual report 
submitted for 2005; Table 7 presents the summary of the IWS system data to date. 

4.5.3 Monitoring ofIWS System 

The proper monitoring of the IWS system has been demonstrated with the following 
activities and documentation: 

I. Installation of downgradient wells G6M-04-06X and G6M-04-07X and upgradient 
wells G6M-04-05X and G6M-03-08X for IWS system monitoring. 

2. Monitoring VOC treatment/removal effectiveness of each IWS well on a monthly 
basis; Table 7 lists the results of this regular sampling. 

3. Monitoring in-situ effectiveness ofIWS system at downgradient Wells G6M-04-
06X and G6M-04-07X and upgradient Wells G6M-04-05X and G6M-03-08X; 
Table 1 lists the results of this sampling along with the site-wide monitoring data. 

4.6 IWS System Successful Operation 

The primary evaluation criteria for the successful operation of the IWS system and the 
associated supporting data and analysis are listed in the following sections. 

4.6.1 PCE Mass Removal in IWS Area 

The removal of PCE mass from the groundwater in the IWS area has been on-going 
since the initial start-up of the IWS system in May 2004. The rate of PCE mass 
removal is controlled by the extent of the IWS system capture zone and the PCE 
concentrations in the groundwater flowing into this capture zone. The IWS system has 
removed approximately 25 pounds of PCE from groundwater and has significantly 
lowered the PCE concentrations in the groundwater in the IWS area and at 
downgradient locations. The two IWS wells operate at a combined flow rate greater 
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than the groundwater flow rate into the IWS capture zone. Therefore, the extracted Revision: Final 
groundwater is treated for PCE removal with multiple passes through the IWS 
system. This allows for greater than 90% overall removal efficiency of PCE from 
the groundwater in the IWS area. The summary of the operational mass removal data is 
presented in Table 7. This data supports the following conclusions on the IWS 
system: 

1. Removing approximately 90% of PCE mass in groundwater flowing into the IWS 
capture area. 

2. Established effective plume capture zone and radius of influence as presented in 
IWS start-up report (October 2004). 

3. Reduced PCE concentrations at downgradient well G6M-04-07X from 1,100 ppb 
on 12/17/04 to 150 ppb on 06/23/06, an 85% reduction in groundwater PCE 
concentrations. This has occurred while the concentrations of PCE in upgradient 
well G6M-03-08X has remained relatively the same during this period (750 vs. 
610 ppb ). This is documented in regular quarterly and annual O&M reports; 
Fignres 4 and 7 show the PCE concentrations at these wells during the IWS 
operational period. 

4.6.2 Develop an In-situ Aerobic Barrier 

The IWS system has been transferring dissolved oxygen into the aquifer to create an 
aerobic zone as a post-ERD polishing treatment at the downgradient end of the 
Southwest Plume. The steady state transfer rate of dissolved oxygen is set based on the 
flow rate of the wells and maximum dissolved oxygen levels that can be obtained with 
the process. The operational data indicates that the treated effluent from the IWS wells 
contain dissolved oxygen at the saturation limit {approximately 10 mg/I). The system 
operational data and the site monitoring data therefore support the following 
conclusions on the IWS system: 

1. Pumping at approximately 20-30 gpm (total), this is excess of the GW flow into 
the area. 

2. Delivering sparge air at approximately 80-100 cfrn per well and raising DO levels 
to saturation. 

3. Transferring approximately 1.4 lbs/day of oxygen to groundwater, or a total of 
approximately 1010 pounds to date. 

4. Reduced iron has not been detected at or impacted operation of the IWS wells. 
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DO and ORP levels compared to upgradient wells G6M-04-05X and G6M-03-
08X. 

4.6.3 IWS Protective of Human Health and the Environment 

The IWS system is protective of human health and the environment as it is directly 
removing PCE mass from the groundwater at the downgradient edge of the Southwest 
Plume, and it is protecting the adjacent surface water body (the Nashua River) from 
discharges of groundwater with elevated PCE levels or unusually high metals levels. 
The IWS process achieves this through the stripping and removal of PCE from 
groundwater and the addition of dissolved oxygen to groundwater. The zone of 
elevated dissolved oxygen by the IWS operation intercepts reduced groundwater 
flowing out of the Area 5 IRZ, oxidizing reduced metals and accelerating restoration of 
the natural aerobic poise. The aerobic environment may also enhance the degradation 
of PCE transformation intermediates such as cis-1,2-DCE and VC. The addition of 
dissolved oxygen oxidizes reduced metals in the groundwater and also creates a 
"buffer" zone of dissolved oxygen to counter-act the lower dissolved oxygen 
groundwater that may flow from the ERD zones at the upgradient locations. This 
aerobic buffer also acts to provide oxygen for supplemental aerobic degradation by­
products from the anaerobic ERD process such as cis-1,2-DCE or VC and also 
provides oxygen to oxidize reduced metals if present. 

4.6.4 IWS System Attainment of Remedial Action Objectives 

The IWS system has been able to achieve its remedial action goals of lowering PCE 
concentrations at the downgradient end of the Southwest Plume and to create an 
aerobic buffer at the downgradient end of the Area 5 ERD zone. The remedial goals for 
the IWS were more limited in scope, and were developed as a somewhat redundant 
remedial process to protect the downgradient areas and the Nashua River. 

4.7 Real Estate Issues and Land Use Controls 

Until such time as the Army demonstrates the remedial actions to be operating properly 
and snccessfully, Parcel A5 (Figure 3), which covers the Source Area, will remain 
under a long-term lease agreement with Mass Development in anticipation of eventual 
deeded transfer of the leased property. This lease agreement contains land use controls 
(LUC) or institutional controls (ICs) and restrictions necessary for protection of human 
health and the environment and to ensure continuation of the US Army's remedial 
activities during the lease period. These controls and restrictions are monitored by the 
US Army as part oflease oversight activities. The general approach to the property 
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transfer and associated LUC are presented in the following section. The LUCs Revision: Final 
also apply to Parcels H, A. I 6, 4, and IE for the Southwest Plume and the 
Merrimack Warehouse and GFI Ayer, LLC parcels for the North Plume (Figure 
3). Should the U.S. Govermnent decide to excess Parcel H out of federal ownership, 
this OPS demonstration would also serve to meet the statutory requirements of 
CERCLA 120(h)(3). The specific steps and actions required for the three areas of the 
plume are described in the subsequent sections. 

4.7.1 Deed Restrictions 

The Army will circulate the findings of suitability to transfer (FOST) of the property to 
be transferred, but before executing the deed for conveyance, a copy including 
Environmental Protection Conditions will be provided to the property owner, USEP A 
and MADEP so they may have the opportunity, before document execution, to review 
and concur in accordance with their legal authorities. In addition, the deed restrictions 
will be recorded with the chain of title for the transferred property. It is agreed that the 
provisions in the deed will: 

Be consistent with the essential restrictions and controls specified in the FOST; 

Be consistent with state real property law and be made to run with the land so that they 
shall be binding on subsequent owners of the property, unless or until each LUC is 
released, and shall include a legal description of the property where the LU Cs are to be 
implemented; 

When the property is transferred outside of federal ownership, consistent with state 
real property law, Army shall provide that, upon transfer, MADEP be granted with 
post-transfer enforcement rights to address transferee(s) or user(s) violations ofLUCs 
imposed as part of Army's CERCLA remedy; 

Provide that the Army shall not significantly modify or release any LUC without prior 
USEP A and MADEP concurrence, in accordance with their respective legal 
authorities; 

Contain a reservation of access to the property for the Army, USEPA, MADEP, and 
their respective officials, agents, employees, contractors, and subcontractors for 
purposes consistent with the Army Installation Restoration Program (IRP) or the 
Federal Facilities Agreement {FFA). 
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Prior to transfer of a property, should the Army discover activity on a property 
inconsistent with the LUC performance objectives, the Army shall notify the USEP A 
and MADEP with 72 hours of such discovery. The board of health, property owner, 
and DEC will also be notified. Activities that are inconsistent with the IC objectives or 
use restrictions, or other actions that may interfere with the effectiveness of the ICs will 
be addressed by the Army, property owner, local board of health and the DEC, or Fish 
and Wildlife Service (depending on the portion of the Site) as soon as practicable, but 
in no case will the process be initiated later than IO working days after becoming aware 
of the breach. The USEPA and the MADEP will be informed regarding how the 
breach has or will be addressed within IO working days of sending USEP A and the 
MADEP notification of the breach or inconsistent activity. Where the property has 
been transferred, the Army, USEP A, and MADEP will work together with the new 
owner of the property to correct the problem(s) discovered. The transfer or other 
appropriate documents shall provide that, post-transfer, the new property owners will 
be responsible for providing notification to the appropriate regulators, Army and/or 
local government representatives, reporting LUC problems, deficiencies or violations, 
so any issues can be resolved quickly. This reporting requirement does not preclude 
the Army, USEPA, or MADEP from taking immediate action pursuant to CERCLA 
authorities to prevent any perceived risks to human health or the environment. 

4.7.4 Monitoring 

Annual physical inspections of the Site will be made to confirm continued compliance 
with LUC objectives and to ensure that future users of the Site are meeting the LUC 
performance objectives. 

After inspection personnel have contacted the property owner in writing to provide a 
LUC RA WP questionnaire and remediation status updates, a physical on-site 
inspection of the property will be made to determine compliance with the LUCs. The 
physical on-site inspection will be conducted annually and shall include examination 
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The Army will be conducting inspections on the North Plume, the Army with 
assistance from Mass Development and the DEC will be conducting inspections on the 
Source Area properties, and the Army with assistance from the Mass Development and 
DEC and US Fish and Wildlife Service will be conducting inspections on their 
respective portions of the Southwest Plume. 

Inspection personnel will contact the property owner, its manager or designee with 
knowledge of the "day-to-day" activities of the property to make arrangements to 
review compliance with LUCs. As part of the interview, the inspector will inquire 
about the following: 

The owner's familiarity regarding land use controls imposed upon the property and 
documentation of these controls; 

Sources of water used at the property; and 

Proposed plans for property sale, future development, construction or demolition 
activities at the Site. 

Annual LUC compliance report will be provided to the USEPA, MADEP, and Devens 
Document Distribution list for the Site by the Army. In addition, should any 
deficiency(ies) be found during the annual inspection, a written explanation will be 
prepared indicating the deficiency and what efforts or measures have or will be 
undertaken to correct the deficiency and a schedule to correct the deficiency. If there is 
to be a transfer of responsibility, the Army will notify USEP A and MADEP and parties 
affected, of the shift in LUC management responsibilities. 

The frequencies of inspections and reporting may be adjusted upon concurrence of the 
regulatory agencies based upon inspection results for the first year, in accordance with 
their respective legal authorities. Proposed changes in inspection and reporting 
frequency will be recommended in the annual report for regulatory review and 
concurrence prior to implementation. 

Annual reports will be submitted to the Base Realignment and Closure (BRAC) 
distribution list, which includes USEP A, MADEP, land owners affected by the LUC 
RA WP and Restoration Advisory Board (RAB) members and the local communities. 
The annual report will include a summary of the interviews and physical site 
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actions necessary as a result of changes in site conditions or land use, and proposed 
changes to inspection and reporting frequency. The annual report will also address 
whether the use restrictions and controls referenced in this Plan were communicated in 
the deed(s) and other legal instruments, whether the owners and state and local 
agencies were notified of the use restrictions and controls affecting the property, and 
whether use of the property has conformed to such restrictions and controls. 

4.7.5 Response to Violations 

The Army will notify the USEPA and MADEP via e-mail or telephone as soon as 
practicable, but no later than ten days after discovery of any activity that is inconsistent 
with the LUC objectives, or use restrictions, or any action that may interfere with the 
effectiveness of the LUCs. Any violations that breach federal, state or local criminal or 
civil law will be reported to the appropriate civil authorities. 

4.7.6 Enforcement 

Should the LUCs reflected in the LUC RA WP fail, the Army, USEP A, and MADEP 
will work together to ensure that appropriate actions are taken to reestablish its 
protectiveness. These actions may range from informal resolutions with the owner or 
violator, to the institution of judicial action under the auspices of State property law or 
CERCLA Alternatively, should the circumstances warrant, the Army, USEP A, and 
MADEP could choose to exercise its response authorities under CERCLA then seek 
cost recovery. Should the Army become aware that a user of the property has violated 
any LUC requirement where a local agency may have independent jurisdiction (local 
regulations and permits), the Army or future owner will notify the agencies of such 
violations and work cooperatively with them to re-achieve owner/user compliance with 
the LUC. 

4.7.7 Notification of Land Use Modification 

The Army, USEP A and the MADEP will be notified 60 days in advance of any 
proposed land use control, implementation actions, or land use changes that may be 
inconsistent with the LUCs or selected remedy. The notice, shall describe the 
mechanism by which LUCs will be changed to be protective or the prohibited land use 
will be prevented. The LUCs, implementation actions, or land uses shall not be 
modified or terminated without the prior written approval of the Army, USEP A, and 
theMADEP. 
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lease terms, which are no less restrictive than the use restrictions and controls 
described in this document and in the AOC 50 ROD. These lease terms shall 
remain in place until the property is transferred by deed, at which time they will be 
superseded by the institutional controls described in the AOC 50 ROD. 

Concurrent with the transfer of fee title from the Army to transferee, information 
regarding the environmental use restrictions and controls will be communicated in 
writing to the property owners and to appropriate state and local agencies to ensure 
such agencies can factor such conditions into their oversight and decision-making 
activities regarding the property. The Army will provide a copy of the executed deed 
or transfer assembly to the USEPA and MADEP. The transfer documentation, such as 
the POST, shall describe the mechanisms by which LUCs will continue to be 
implemented, maintained, inspected, reported on, and enforced, as well as the 
assumption of specific duties to be undertaken by the transferee and the new property 
owner. The Army further agrees to provide USEP A, MADEP, and affected parties 
with similar notice, within the same time frames as to federal-to federal transfer of 
property, if applicable. In accordance with the transfer agreement, the transferee will 
bear any cost associated with interference with the remedy and or modifications to 
LUC's, which necessitate additional cleanup. Furthermore, prior to seeking approval 
from USEP A and MADEP the recipient of the property must notify and obtain 
approval from the Army of any proposals for a land use change at a site inconsistent 
with the use restrictions and assumptions described in the ROD agreement. 

4.8 Location Specific LUC Planning and Implementation 

LUCs have been initiated in each area of the plume (i.e. North, Source Area, and 
Southwest), through formal negotiations between the U.S. Army and the different 
entities that own the properties overlying these areas (Figure 3). LUCs in the form of 
institutional controls (!Cs), such as deed restrictions, will be used to restrict land and 
groundwater use at the Site to prevent unacceptable risk for the duration of the remedy. 
In addition, the LUCs will protect the integrity and effectiveness of the selected 
remedy and provide access to maintain the remedy. The LUC objectives, design and 
planning approach, and implementation and enforcement steps for each area are 
discussed below. 
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4.8.1 North Plume LUC 

The objectives of the LUCs in the North Plume include: 

• protecting potential residential receptors from ingesting contaminated 
groundwater 

• restricting groundwater pumping to avoid drawing the contaminated 
groundwater from the Source Area 

• limiting construction in specified areas over the contaminated groundwater 
that would interfere with the operation of the remedy 

• providing access to the site for monitoring/remediation 

4. 8. !. ! North Plume LUC Design and Planning 

The Army has planned and prepared agreements for: 
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I) necessary access to operate and maintain remedial systems and provide access for 
groundwater monitoring; and, 

2) land-use control measures restricting groundwater withdrawal and protecting the 
integrity of existing and proposed wells with the property owners (Merrimack 
Warehouse and GFI Ayer, LLC) to prevent exposure to groundwater and to protect 
the remedy. 

4. 8. 1.2 North Plume LUC Implementation and Enforcement 

The Army has obtained a signed agreement with Merrimack Warehouse containing 
the LUCs to meet the objectives outlined above. No agreement was executed with 
the owner ofGFI Ayer, LLC; however, the LUCs will still apply to the property even 
though it is not impacted by the AOC 50 contamination. A secondary layer ofLUCs 
for this portion of the plume will include, local permitting (including building and 
well), and Planning Board reviews with the Town of Ayer. The Town of Ayer 
Subdivision Control Regulations requires subdivisions located within 400 feet of 
public water and/or sewer systems to connect to the systems. This will restrict the 
installation of wells used for pumping groundwater and will allow Army input to 
restrict construction that would interfere with the operation of the remedy (and 
monitoring). The Army will work with the Town of Ayer to ensure conformance 
with the LUCs. State well regulations will also restrict the pumping of groundwater 
from the North Plume. 
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These LUCs shall be maintained until the hazardous substances in groundwater 
beneath the North Plume have been reduced to levels that allow for unlimited 
exposure and unrestricted use. The Army will implement, monitor, report on, and 
enforce these restrictions. The LUCs cover the limits of the Merrimack Warehouse 
and GFI Ayer, LLC properties. The North Plume area and the associated LUC limits 
are shown on Figure 3. 

4.8.2 Source Area LUC 

The objectives of the LUCs in the Source Area include: 

• protecting potential residential and conunercial/industrial receptors from 
ingesting contaminated groundwater 

FINAL-Demonstration of 
a Remedial Action 
Operating Properly and 
Successfully 

AOC50 
Devens, Massachusetts 

Date: March 2007 
Revision: Final 

• protecting conunercial/industrial workers from inhaling vapors released from 
groundwater used as "open" process water 

• preventing potential construction/occupation ofresidential dwellings, 
schools/child care facilities and inhalation of vapors released from 
groundwater to indoor air 

• restricting groundwater pumping and storm water discharge/recharge to 
avoid drawing the contaminated groundwater from the Source Area 

• limiting construction in specified areas over the contaminated groundwater 
that would interfere with the operation of the remedy 

• reserving access to the site for monitoring/remediation 

4. 8.2. ! Source Area LUC Design and Planning 

The Army has LUCs for this portion of the plume to include existing zoning and lease 
terms (1996 Lease of Furtherance of Conveyance) between the Army and Mass 
Development that address these objectives. Existing zoning in the Source Area 
includes Special Use II and Innovation and Technology Business which includes; 
environmental, full and small scale office, light industrial, industrial, research and 
development, health care, academic/institutional/civic, municipal, small scale retail, 
group residences, and incubator (as outlined in the November 18, 1994 Devens By­
Laws ). The 1996 Lease of Furtherance of Conveyance restricts the use of 
groundwater, limits building construction, and interference of the remedy as outlined in 
the lease (Appendix B). In addition, restrictions on land-use including; no residential 
dwellings or schools/child care facilities, no pumping or use of groundwater, 
modifications to storm water discharge limited to existing municipal infrastructure, no 
new building construction and Army site access for monitoring/remediation will also 
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Development. Site development activities including soil excavation and 
modifications to storm water discharge are subject to prior approval and soil 
management/safety planning. 

4. 8.22 Source Area LUC Implementation and Enforcement 

The FOST and transfer deed for the Source Area (Parcel A.5) will incorporate the 
LUCs in the Environmental Protection Provisions. The transfer documents shall be 
executed in accordance with all applicable requirements, to include the Army's 
residual liabilities and responsibilities under CERCLA, as well as the transferee's 
obligations to maintain and enforce LUCs. The Army remains ultimately responsible 
for ensuring that remedy Performance Objectives are met, while the transferee will 
assist the Army to the extent possible and will be responsible for complying with the 
deed and deed notice. 

Following transfer of the property to Mass Development, the Army will work closely 
with Mass Development and the Devens Enterprise Commission (DEC) to ensure a 
smooth transfer and continued conformance with the LUCs. The DEC acts as the local 
regulatory agency within the former Fort Devens and Mass Development acts as the 
Local Redevelopment Authority. In the event that the DEC is no longer the local land 
use agency, the Army will coordinate with the new governing entity for all LUC 
zoning layers that are required to be incorporated into the zoning by-laws. 

In order to allow development over the Source Area of the plume and to insure that the 
objectives of the LUCs are met, a formal review and approval process will be 
implemented through Mass Development and the DEC (and its successor) in 
cooperation with the Base Cleanup Team (BCT). The formal process will be 
incorporated into the DEC regulations. 

The formal review process will include an engineering demonstration by the party, that 
the proposal will protect the integrity and effectiveness of the selected remedy and 
provide access to maintain the remedy and prevent unacceptable risk for the duration 
of the remedy. The engineering demonstration will include technical justification 
commensurate with industry/government standards including Storm water 
Management Plans and will include a formal presentation before the DEC and BCT. 
Following the presentation and submission of the technical justification, the DEC and 
BCT will have 30 days to review the submittal and provide comments and an 
additional 30 days to approve or deny the request after responses to comments have 
been received. 
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the Army with input from Mass Development and the DEC and shall be 
maintained until the concentration of hazardous substances in the soil and 
groundwater beneath have been reduced to levels that allow for unlimited exposure and 
unrestricted use. The Source Area plume and the associated LUC limits are shown on 
Figure 3. 

4.8.3 Southwest Plume LUC 

The objectives of the LUCs in the Southwest Plume include: 

• protecting potential residential and conunerciaVindustrial receptors from 
ingesting contaminated groundwater 

• restricting groundwater pumping and storm water discharge/recharge to avoid 
drawing the contaminated groundwater away from the limits of the plume 

• limiting construction in specified areas over the contaminated groundwater 
that would interfere with the operation of the remedy 

• providing access to the site for monitoring/remediation 

4. 8..3. I Southwest Plume LUC Design and Planning 

The Army is finalizing legal agreements between the Army, Mass Development, and 
the US Fish and Wildlife Service as the primary layer ofLUCs for this portion of the 
plume in order to meet the objectives outlined above. Legal agreements between the 
Army and Mass Development incorporated by the DEC (Parcel 4) and the US Fish and 
Wildlife Service (Memorandum of Agreement (MOA)) managed as part of the Oxbow 
Refuge (Parcel IE) are being finalized. These legal agreements restrict activities that 
would interfere with the operation of the remedy including the construction of 
structures, groundwater withdrawal for any purpose, storm water discharge/recharge, 
and provide for Army access to the properties during the operation of the remedy to 
install and maintain monitoring wells and treatment systems. The LUC for Parcel 4 
will be in the form of a notice to the deed and the LUC for Parcel IE will be in the 
form of a MOA. In accordance with the AOC 50 RA WP, LUCs for Parcel H need to 
be incorporated into the DRFT A "base master plan" if one exists or some other 
instrument (e.g., MOA) be finalized to restrict activities necessary to protect human 
health and the environment and the remedy's integrity. 

A secondary layer of LU Cs will include; Planning Board Reviews, Building Permits, 
and restricting the potable use of groundwater through public and private well 
regulations. 
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A formal review and approval process will be implemented through Mass 
Development and the DEC (and its successor) in cooperation with the BCT in order to 
allow development over the Mass Development Southwest Plume parcel and to insure 
that the objectives of the LU Cs are met. In the event that the DEC is no longer the 
local land use agency, the Army will coordinate with the new governing entity for all 
LUC zoning layers that are required to be incorporated into the zoning by-laws. 

The formal process will be incorporated into the DEC regulations. Areas that are 
restricted and will require a formal review and approval by the BCT, with review by 
the DEC to insure compliance with the LUCs include; the area overlying the Southwest 
Plume boundary for building construction and the entire limits of the Southwest Plume 
LUC Area for storm water discharge/recharge. No groundwater withdrawal or 
i,rjection will be allowed for any purpose within the entire limits of the Southwest 
Plume LUC Area until the concentration of hazardous substances in the soil and 
groundwater beneath have been reduced to levels that allow for unlimited exposure and 
unrestricted use. The Southwest plume and the associated LUC limits are shown on 
Figure 3. 

The formal review process will include an engineering demonstration by the party, that 
the proposal will protect the integrity and effectiveness of the selected remedy and 
provide access to maintain the remedy and prevent unacceptable risk for the duration 
of the remedy. The engineering demonstration will include technical justification 
commensurate with industry/government standards including Storm water 
Management Plans and hydrologic/mounding studies and will include a formal 
presentation before the DEC and BCT. Following the presentation and submission of 
the technical justification, the BCT will have 30 days to review the submittal and 
provide comments and an additional 30 days to approve or deny the request after 
responses to comments have been received from the applicant. Presumptive approval 
will occur after this time period. 

The LUC boundaries and restrictions are incorporated in the AOC 50 RA WP which 
has been distributed to the Devens Repositories and the AOC 50 document distribution 
list and will be referenced in the MOA with the U.S. Fish & Wildlife Service (Parcel 
IE) and in a notice to the deed with Mass Development (Parcel 4). The Army will 
work closely with Mass Development and the DEC and US Fish and Wildlife Service 
to ensure conformance with the LUCs. The LUCs for the Southwest Plume will be 
implemented, monitored, reported on, and enforced by the Army with input from Mass 
Development and the DEC and the US Fish and Wildlife Service and shall be 
maintained until the concentration of hazardous substances in the soil and groundwater 
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unrestricted use. Any such agreement shall be undertaken and executed in 
accordance with all applicable CERCLA requirements, to include the Army's 
residual liability and responsibilities under CERCLA. The Army remains ultimately 
responsible for remedy integrity. The LUCs will cover the areas shown on Figure 3. 

5.0 CONCLUSIONS 

A multi-component remedy is currently being implemented at AOC 50 for active 
remediation of PCE in groundwater across the Site. The active remedy currently 
consists of five ERD treatment areas and an IWS barrier. SVE has also been used in 
the Source Area, but was approved for decommissioning by the BCT in November 
2005. 

The ERD technology is currently operating in the Source Area and at four additional 
transects throughout the PCE plume. As described in this report, the ERD process has 
been properly constructed, maintained, and operated in accordance with design 
specifications. Additionally, PCE degradation rates are consistent with the model 
predictions, comparable degradation trends exist in each of the IRZ areas, and the 
remedial action goals are expected to be achieved within the targeted timeframe of 23 
years. 

The IWS system was also properly constructed, maintained, and operated as designed 
and is meeting its remedial action goals oflowering PCE concentrations and 
developing an aerobic zone in the groundwater. Since start-up, the system has 
removed 25 pounds of PCE from extracted groundwater, which corresponds to 
approximately 90% of the PCE in the IWS area. In addition, degradation byproducts 
(cis-1,2-DCE, VC) from the upgradient ERD areas are intercepted and oxidized at this 
aerobic barrier. 

PCE concentrations in groundwater for the North Plume, are below the MCL of5 ppb 
and were less than the laboratory detection limit of2 ppb in June and September 2006. 

Land-use control agreements have been prepared and are currently in place through an 
agreement with the North Plume property owner, through lease restrictions in the 
Source Area, and an MOA with the U.S. Fish & Wildlife Service in the Southwest 
Plume. In addition a Notice of Land Use Controls is being finalized with Mass 
Development for the Southwest Plume. 
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As demonstrated in this report, the proper and successful operation, maintenance, Revision: Final 
and monitoring of this multi-component remedy is in place and well established, 
and will continue in accordance with the accepted design and remedial goals. In 
addition, the AOC 50 LTM and O&M Plans will be revised as necessary to provide the 
requisite amount and quality of data to demonstrate that the site conceptual model 
continues to be valid and that remedy performance continues to meet ROD 
performance objectives. 
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Table I ·--·-. Summary of Key Analytical Results and Field Parameter Measurements, AOC 50, Devens, Massachusetts 

l;,,r· . Laboratorv Parameters Field Parameters 

,,:--,:<:' Dissolved Dissolved Dissolved 

I !'.;,-.,· . PCE TCE c•l.2-DC t• 1.2-DC I.I-DC vc TOC Alkalinit Nitra1e Sulfate Sulfide Arsenic Iron Mam1.anese Ethane Ethene Methane ,H DO ORP s,c Turbiditv Temn 

I< Well JD •. Dale (ug/L) (mg/L) (ug/L) (mg/L) (ug/L) (ng/L) (ug/L) (SU) (mg/L) (mV) (mS) (NTUs) "C 

North Plume G6M-96-22A 10/16/2001 2U 2U 2U 2U JU 2U 5.5 5.1 210 2 0 12.6 
G6M•96-22A 2/28/2002 2U 2U 2U 2U JU 2U 0.lOU 5.7 8.37 183.5 1.78 0.5 9.54 
G6M-96-22A 9/21/2004 2U 2U 2U 2U lU 2U SU IU 54 5.15 6.73 187.9 1.885 1.59 13.42 
G6M-96-22A 9/29/2005 2U 2U 2U 2U IU 2U SU IU 52 5.95 4.9 223.1 3.18 0.38 14.15 
G6M-96-22A 9/20/2006 2U 2U 2U 2U JU 2U SU 0.I0U 42 5.68 4.78 176.3 1.814 1.85 14.3 

North Plume G6M-96-22B 10/19/2001 2U 2U 2U 2U IU 2U 6.76 6.95 176 2.09 0.6 12.51 
G6M-96-22B 2/28/2002 2U 2U 2U 2U IU 2U 0.lOU 6.35 7.83 198.5 2.002 1.5 10.08 
G6M-96-22B 1/31/2003 2U 2U 2U 2U JU 2U 
G6M-96-22B 9/21/2004 2U 2U 2U 2U JU 2U SU IU 44 5.83 6.15 193.9 1.941 2.76 13.5 
G6M-96-22B 9/29/2005 2U 2U 2U 2U IU 2U SU JU 48 6.12 5.57 187.7 3.02 1.43 16.38 
G6M-96-22B 9/20/2006 2U 2U 2U 2U JU 2U SU 0.I0U 44 5.53 6.51 179 2.183 0.67 15.13 

North Plume G6M-%-24B 10/16/2001 18 2U 2U 2U IU 2U 6.37 0 81 0.42 19 12.96 
G6M-%-24B 3/1/2002 II 2U 2U 2U IU 2U 6.35 -6.27 106.7 0.43 2.8 10.53 
G6M-%-24B 1/31/2003 7.5 2U 2U 2U JU 2U 
G6M-%-24B 1/12/2004 II 2U 2U 2U IU 2U 
G6M-%-24B 9/24/2004 13B 2U 2U 2U JU 2U 6.17 0.2 152.2 0.422 0.44 12.34 
G6M-%-24B 12/17/2004 8.1 2U 2U 2U IU 2U 6.05 0.46 259.6 0.384 2.43 11.49 
G6M•%-24B 4/13/2005 8.2 JU 2.8 IU IU IU 5.32 0.2 216.6 0.429 2.49 10.82 
G6M-%-24B 7/6/2005 7.6 2U 3 2U IU 2U 5.69 1.34 242.8 0.77 0.02 16.85 
G6M-96-24B 9/30/2005 7.2 2U 3.6 2U JU 2U 5.77 0.29 198.3 1.022 7.7 10.87 
G6M-96-24B 12/15/2005 7.4 2U 3.1 2U IU 2U 5.97 0.14 242.8 0.9 2.1 9.71 
G6M-%-24B 3/23/2006 4.2 2U 2U 2U JU 2U 5.99 0.23 404.5 0.458 1.31 10.91 
G6M-96-24B 6/23/2006 2U 2U 2U 2U IU 2U 4.62 0.85 526.9 0.443 0.88 15.95 
G6M-96-24B 9/22/2006 2U 2U 2U 2U JU 2U 5.93 0.3 141 0.407 4.23 12.41 

FDW G6M-02-08X 5/17/2002 2300 35 250 2U JU 5.8 
G6M-02-08X 1/31/2003 3600 46 480 2.3 IU 2.2 
G6M-02-08X 3/31/2005 1300 381 250 sou sou sou 15 61.5 LI 6.2 2U SU 0.3J 770 49 790 1.2 7.08 9.1 -50 0.563 24.6 11.44 
G6M-02-08X 7/5/2005 1000 130 1800 12U 12U 12U 450 350 0.05U 3.7 8.3 33 110 29000 160 220 3 4.23 1.66 19.1 1.616 4.72 15.95 
G6M-02-08X 9/27/2005 560 26 1300 IU 1.8 2.5 1200 466 0.05U 3201 16 270 3101 75U 110 250 21 5.03 0.33 -68.6 i.965 3.16 13.04 
G6M-02-08X 12/16/2005 300 24 1200 4U 2U 4U 1500 520 0.5U 57 9.4 SU 350 15U 190 360 2.1 5.46 0.03 -31.4 1.999 66.4 7.91 
G6M-02-08X 3/21/2006 180 25 1300 2U 2.1 2.3 3000 1400 IU 245 14 80 470 40000 84 240 15 5.46 0.33 -62.5 2.45 6.98 9.64 
G6M-02-08X 6/21/2006 230 30 850 2U JU 2U 5700 1800 1.67 759 40 100 970 44000 140 230 19 4.8 1.32 -25.2 4.528 45.4 14.95 
G6M-02-08X 9/20/2006 150 25 1300 2U 1.6 2U 4400 1000 2U 655 16 77 860 29000 72 140 II 5.2 1.57 -14.4 4.503 53.4 18.79 

FDW G6M-03-02X 5/12/2003 1300 2U 4.4 2U IU 2U 
G6M-03-02X 10/11/2004 690 2U 5.6 2U IU 2U JU 12 3.7 20 1.7] SU IU 17 51 JO 2.6 6.29 8.25 97.4 0.321 12.1 14.82 
G6M-03-02X 12/15/2004 200 2U 5 2U IU 2U 390 29 2.4 JO 2U SU JU 610 56 63 3.4 5.86 1.75 ~132.9 0.382 1.93 8.4 
G6M-03-02X 3129/2005 340 20U 141 20U IOU 20U 1300 366 0.2U 230 6.11• 640 14-0M 49000 ISO 340 5.1 5.23 0.65 -20.1 1.654 28.7 11.99 
G6M-03-02X 6/29/2005 190 II 91 2.5U 2.5U 2.5U 1200 431 0.05U 74 II 130 220]"" 350001"' 290 650 43 4.62 1.13 2.9 1.723 29.1 20.17 
G6M-03-02X 9/29/2005 57 7.8 190 2.SU 2.SU 2.5U 850 345 0.05U 62 16 ISO 2601 37000 200 290 560 4.94 0.53 -73.7 1.752 23.8 16.73 
G6M-03-02X 12/15/2005 39 SU 190 SU 4U SU 1100 550 0.05U 66 16 146 290 38000 170 260 4300 5.42 4.55 13.9 1.65 19.7 9.6 
G6M-03-02X 3/21/2006 17 2U 140 2U IU 2U 1400 1200 2U 88.4 8.8 140 320 37000 161 140 6700 5.56 0.16 -47.7 1.731 17.3 13.27 
G6M-03-02X 6/21/2006 8.2 2U 160 2U IU 2U 1300 1000 IU 120 9.6 240 410 23000 44 120 10000 3.21 0.89 140.1 2.428 11.6 18.8 
G6M-03-02X 9/20/2006 9.7 2.3 230 2U JU 2U 1300 570 IU 115 8.4 200 440 21000 50 200 8700 5.55 0.71 -27.8 2.029 13.7 13.92 

FDW G6M-04-IIX 9/20/2004 8.5 2U 2U 2U IU 2U 6.54 3.42 374.7 0.782 16.8 16.22 
G6M-04-IIX 9/26/2005 7.8 2U 2U 2U JU 2U 6.96 5.14 94.6 0.39 8.7 13.05 
G6M-04-1\X 9/20/2006 4 2U 2U 2U IU 2U 6.24 6 129 0.38 5.99 17.5 

FDW G6M-04-12X 9/20/2004 310 7.5 56 2U JU 2U su• I 44 11.03 0.86 102.6 2.003 5.22 15.88 
G6M-04-l2X 9/26/2005 250 6.8 49 2U IU 2U IS IU 360 8.41 1.05 234.2 1.961 1.65 14.25 
G6M-04-12X 9/18/2006 470 9.4 60 2U IU 2U 6.5 0.I0U 550 7.21 3.22 253.5 1.764 7-1 I 14.5 
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Table I Summary of Key Analytical Results and Field Parameter Measurements, AOC 50, Devens, Massachusetts 

• ..•. •.• .. ··. 

\
; . Laboratorv Parameters Field Parameters . . 

.. / Dissolved Dissolved Dissolved 
"Ar'~or ·.- I• .\._/ PCE TCE e-1.2-DC • t- 1.2-DC I.I-DC vc TOC Alkalini Nitrate Sulfa!e Sulfide Arsenic Iron Man2.anese Ethane Etl1cne Methane oH DO ORP s,c Turbidit,, Temo 

1>- cone~ -Well JD (ug/L) (mg/L) (ug/L) (mg/L) (ug/L) (ng/L) (ug/L) (SU) (mg/L) (mV) (mS) (NTUs) 'C 
FDW G6M-93-13X 10/15/2001 0.551 2U 20 20 IU 2U 5.3 9.9 355 6 1.2 14.S 

G6M-93-13X 9/20/2004 3.8 2U 2U 20 IU 20 IU 23 1.31• 10 2.7J♦ SU I 150 8.1 14 0.89 6.14 13.07 250.7 0.059 4.31 16.26 
G6M-93-13X 12/13/2004 2U 2U 20 20 IU 2U SU 20 1.2 9.6M 20 SU !U 150 ,u SU 3.8 6.16 10.41 192.5 0.08 1.42 12.95 
G6M-93-l3X 3/29/2005 20 20 20 20 !U 20 0.61 22.0 0.2U 9.1 20 50 !UM 15U 6.3 280 3.1 6.24 JOA 97.3 0.09 0.64 10.89 
G6M-93-13X 6/28/2005 20 2U 2U 20 IU 20 4.9 41.2 0.081 8.2 !U 20 !U IOU 23 20 9.4 11.3 11.43 146.1 0.275 2.46 19.81 
G6M-93-13X 9/26/2005 20 20 20 2U !U 20 3.1 27.0 0.083 9.5 IU SU IU 15U 6J 18] 4.9 6.04 7.98 191.8 0.126 18.2 20.19 
G6M-93-13X 12/13/2005 20 2U 2U 2U IU 20 4.41 41 3.4 9.4 !U SU iU 15U SJ IIJ 9.3 6.48 9.55 69.6 0.086 0.5 9.22 
G6M-93-13X 3/21/2006 2U 20 2U 2U IU 20 6.8 24 0.2U 6.83 !U SU 0.IU 19 250 46 9.5 6.87 9.55 -9.4 0.058 0.61 7.38 
G6M-93-13X 6/19/2006 2U 2U 2U 2U IU 20 1.41 46 0.2UH 4.42 !U ,u 0.IU 28 SJ SJ 5.3 6.33 9.14 190.1 0.087 1.34 15.55 
G6M-93-13X 9/18/2006 20 20 2U 20 !U 20 4.6J 22 0.2U 7.76 IU SU 0.l0U 15U 6] 14] 5 6.22 9.33 173.6 0.062 4.62 16.43 

FDW G6M-95-19X 10/15/2001 110 6.6 42 I.SJ lU 2U 5.46 6.24 202 2.87 8.5 14.8 
G6M-95-19X 9/20/2004 41 2.9 16 2U !U 20 SU I 210 5.45 7.92 467.5 4.17 3.1 15.91 
G6M-95-19X 9/26/2005 21 2U 5.4 2U IU 20 8.3 !U 160 4 4.51 595.3 4.361 0.72 13.31 
G6M-95-19X 9/19/2006 12 20 2U 20 !U 20 SU 0.l0U 160 3.82 6.77 281 4.236 2.41 15.19 

FDW G6M-96-\3B 10/15/2001 3600 39 220 12 lU l.lJ 6.1 2.9 219 0.12 6.8 12.4 
G6M-96-13B 2/25/2002 5200 34 200 1.4J !U J.5J 6.4 3.85 181.5 1.142 6.59 10.96 
G6M-96-13B 1/31/2003 3800 31 190 2U lU 2U 
G6M-96-13B 9/20/2004 4500 35 210 2U IU 2.1 IU 38 5.41• 19 2 SU I 15U 22 120 1.7 6.3 3.57 186.4 1.035 0.5 12.7 
G6M-96-13B 12/13/2004 2500 24 150 2U lU 2U ,u 35 5 31M 2U SU !U 23 50 25 24 6.26 2.57 316.5 0.787 2.68 11.05 
G6M-96-13B 3/28/2005 4500 2000 180J 2000 2000 2000 5.7 47 0.46 17 2w• SU 2.6M 1600 170 220 37 6.24 0.87 21.2 0.943 0.68 10.67 
G6M-96-13B 8/10/2005 2800 190 1500 3.6 4.8 6.8 140 98.9 0.23 4.6 5.3 32 241"' 8100 150 440 2.9 4.35 0.16 -35.6 0.838 3.5 14.53 
G6M-96-13B 9/26/2005 3700 140 570 SU SU SU 200 134 0.28 II II 44 51] 12000 54 330 18 4.98 1.32 -45.9 1.071 4.54 13.39 
G6M-96-13B 12/13/2005 3400 130 350 IOU SU IOU 140 150 0.0SU II 4.5 46.3 63 12100 69 350 31 5.51 0.13 -52. I 0.851 0.9 10.65 
G6M-96-13B 3/20/2006 2100 250 400 2U 1.2 2.5 360 300 0.207 6.77 2.4 38 96 17000 36 420 97 5.68 0,17 -161.5 0.759 7.1 9,84 
G6M-96-138 6/20/2006 1900 280 370 20 iU 3.5 110 310 0.2U 4.21 4.8 48 100 16000 44 270 200 5.46 0.62 -86.8 1.252 2.63 14.08 
G6M-96-13B 9/18/2006 880 370 530 2U L3 9.4 300 370 0.262 4.56 3 150 110 20000 22! 430 2400 6.14 0.48 -120.9 1.555 2.19 14.45 

FDW G6M-96-25B 10/15/2001 360 2U 2U 2U lU 2U 5,81 5.3 142 0.498 3.9 14.55 
G6M-96-25B 2/25/2002 130 20 20 20 !U 20 6.7 II.SI 158.5 0.15 9.75 II.I 
G6M-96-25B 2/27/2002 7.2 
G6M-96-25B 1131/2003 52 2U 2U 2U IU 2U 
G6M-96-25B 9/20/2004 56 20 20 20 iU 2U 4.98 7.63 593 0.589 0 13.13 
G6M-96-25B 9/26/2005 40 20 20 20 !U 2U 5.82 6.74 314.1 0.587 LI 12.89 
G6M-96-25B 9/19/2006 44 2U 20 2U IU 2U 5.2 7.64 223.5 0.496 1.46 13.48 

FDSA G6M-04-09X 9/24/2004 7400 4.2 9 2U IU 2U SU IUJ 160 5.15 3.84 637.6 0.495 0.82 17.2 
G6M-04-09X 9/28/2005 3200 SU SU SU SU SU SU IU 37 5.92 3.41 678.4 0.169 2.07 15.42 
G6M-04-09X 9/21/2006 190 2U 20 20 !U 2U 50 0.I0U 50 5.83 8.18 215.6 0.102 5.51 13.18 

FDSA G6M-04-I0A 9/20/2004 2900 2.5 3.4 20 lU 20 lU 41 4.SJ• 22 2 SU I 170 21 30 LI 5.91 3.75 206.5 0.552 1.7 13.59 
G6M-04-I0A 12/14/2004 2400 20 20 20 IU 20 SU 25 1.7 13 20 SU IU 120 15 96 1500 5,89 2.81 215.4 0.965 2.04 8.84 
G6M-04-I0A 3/30/2005 640 400 400 400 400 400 52 107 0.33 16 20 8.4 1.2 8100 330 70 IA 5.9 4.22 68.3 LOI 1.76 10.62 
G6M-04-I0A 8/11/2005 380 45 390 2U 2U 20 240 359 .05U 7.8 !U 77 87J• 50000J• 240 230 3.4 5.65 1.84 11.9 0.977 14.9 19.56 
G6M-04-I0A 9/27/2005 340 88 260 !U !U !U 330 442 0.084 3.0J 5.9 190 230] 76000 80 150 110 6.33 1.89 -1.9 1.135 4.3 15.68 
G6M-04-IOA 12/14/2005 1500 180 220 2U 20 20 370 480 <0.050 3.7 7.4 179 250 32500 48 130 6800 6.41 1.57 -64.8 0.985 1.9 9.54 
G6M-04-10A 3121/2006 4400 180 450 20 !U 8.3 180 390 0.2U 4.08 2 180 220 8100 250 690 20000 6.72 0.27 -121.4 0.676 7.51 10.21 
G6M-04-I0A 6/20/2006 6100 650 330 2U IU 27 120 340 0.2U 4.32 3.2 160 220 5700 25U 120 16000 6.34 0.22 -99.8 0.893 9.82 15.4 
G6M-04-I0A 9/19/2006 1000 15 59 20 !U 14 61 150 0.311 5.2 1.2 170 97 5000 230 110 11000 6.56 1.14 -86.9 0.43 6 14 

FDSA G6M-04-10X 9/20/2004 70 7.5 32 20 IU 2U IU II 6.11• 21 3.4 ,u I 260 19 39 I 5.59 6.87 246.2 0.902 0.95 14.64 
G6M-04-10X 12/14/2004 65 7.8 35 20 !U 20 SU IOU 6.6 23 20 SU IU 200 22 53 2.2 5.4 7.51 424.2 0.816 5.5 6.31 
G6M-04-I0X 3/31/2005 56 6.8 30 20 2U 2U 0.4] IOU 15 25 2U SU iU 190 22 860 LI 5.18 7.65 256.7 1.337 0.41 11.18 
G6M-04-!0X 7/1/2005 50 5.4 23 20 IU 2U 5.9 43.5 17 12 IU 4.2 IUJ* IOU 35 50 12 5.33 6.09 265.2 1.502 0.9 15.77 
G6M-04-IOX 9/27/2005 48 4.7 23 20 !U 20 4 7.7 14 26 IU SU iU 170 !OJ 18] 16 5.26 6.68 450.9 1.123 0.5 13.97 
G6M-04-I0X 12/14/2005 67 6.3 27 20 IU 2U SU 9.8 LS 28 IU SU iU 164 16J 34 II 5.49 6.78 205.1 1.032 3.4 10.09 
G6M-04-I0X 3/22/2006 76 9.1 32 20 lU 20 5.6 IOU 1.44 23.6 iU SU 0.IU 200 15] 25] 25 5.57 6.74 195.7 0.94 1.45 9.82 
G6M-04-I0X 6/20/2006 87 10 47 20 iU 2U SU IOU 1.69 25.2 iU SU 0.IU 240 13J 12J 18 5.08 6.23 248.8 1.512 1.9 15.25 
G6M-04-10X 9/19/2006 65 6.8 32 20 iU 2U 2.2J 8 1.27 22.2 iU SU 0.JOU 240 26 25] 13 5.21 6.94 273.9 1.66 4.68 14.25 

FDSA G6M-04-\3X 9121/2004 8 2U 20 2U lU 2U SU lU 350 5.96 8 551.8 0.138 1.15 14.39 
G6M-04-\3X 9/26/2005 20 20 20 2U iU 2U SU IU 150 6.43 10.5 180 0.042 3.8 I0.63 

G6M-04-13X 9/1812006 20 20 20 20 iU 2U SU 0.I0U 150 5.65 8.63 213.9 0.076 12.1 14.35 
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Table l . --- .. Summary of Key Analytical Results and Field Parameter Measurements, AOC 50, Devens, Massachusetts 

..... ,,;;·· I/ 
. Laboratoiv Parameters Field Parameters . .;; . 

Dissolved Dissolved Dissolved 

1::·· ~:_1;;,.~:;/· PCE TCE e-1,2-DC t• 1.2-DC 1 I-DC[ vc TOC Alkalinit Nitrate Sulfate Sulfide Arsenic Jroo Manganese Ethane Ethcne Methane ,H DO ORP s,c Turbiditv Terna 

'Well ID Date • (ug/L) (mg/L) (ug/L) (mg/L) (ug/L) (ng/L) (ug/L) (SU) (mg/L) (mV) (mS) (NTUs) "C 

FDSA G6M-04-ISX 9/21/2004 5.2 2U 5.3 2U IU 2U su• 4.8 8100 5.26 0.82 410 2.64 0.23 14.4 
G6M-04-ISX 9/28/2005 9.1 2U 6.4 2U JU 2U 33 18 4400 5.11 0.39 248.1 0.674 0.29 16.01 
G6M-04-ISX 9/20/2006 3.5 2U 5.2 2U IU 2U 20 2 4300 4.6 1.07 ·100-3 1.555 0.95 17.24 

FDSA G6M-94-18X 10/16/2001 2U 2U 2U 2U JU 2U 5.2 8.4 291 7 64 12.6 
G6M-94-18X 2/25/2002 6400 2U 2U 2U IU 2U 
G6M-94-18X 2127/2002 2800 0.91 6.11 8.9 147 0.086 45.J 12.07 
G6M-94-18X 2/4/2003 37000 2U 2U 2U JU 2U 
G6M-94-18X 9/20/2004 3400 2U 2U 2U IU 2U JU 18 2 11 4 SU I !SU 11 22 LI 6.15 9.03 321.7 0.078 3.8 13.89 
G6M-94-18X 12/15/2004 2300 2U 2U 2U JU 2U SU I JO 16 10 2U SU JU \SU SU 8.5 9.1 6 9.36 441 0.062 64.7 I I.JS 
G6M-94-18X 3/31/2005 17000 IOOOU \OOOU IOOOU !OOOU \OOOU l.lJ 14.4 0.23 JO 2U SU JU \SU 11 710 0.97 6.17 10.34 171.9 0.063 16.6 11.34 
G6M-94-18X 7/1/2005 2000 2.SU 2.SU 2.SU 2.SU 2.SU 4.11 14 0.13 9.2 JU 2U \UJ* IOU 51 25 2.7 5.77 8.03 247.9 0.083 21.3 18.31 
G6M-94-18X 9127/2005 710 JU IU JU JU JU 3.8 15.4 0.071 8.8J JU SU IU \SU 32 40 0.48 5.72 8.82 228.1 0.054 6 13.78 
G6M-94-18X 12/16/2005 260 2U 2U 2U IU 2U 6 10 0.068 14 JU SU JU !SU 42 150 0.17 6.21 8.74 188.5 0.096 98.J 11.23 
G6M-94-18X 3/21/2006 66 2U 2U 2U JU 2U 5.5 12 0.2U 14.6 JU SU 0.16 \SU 25U \6) 23 6.39 10.48 440.4 0.078 188 10.81 
G6M-94-18X 6/20/2006 46 2U 2U 2U IU 2U 1.61 25 0.20 11.3 JU SU O.IU !SU 4J SJ 6.5 5.43 7.18 1022.5 0.073 5.43 19.03 
G6M-94-18X 9/18/2006 41 2U 2U 2U JU 2U 4.9J 15 0.20 9.66 IU SU 0.100 \SU 61 2\1 19 5.84 7.15 204.J 0.111 18.2 18.31 

FDSA G6M-95-20X 10/16/2001 4.4 2U 2U 2U JU 2U 5.9 7.2 212 0.27 4.1 16 
G6M-95-20X 2125/2002 5 2U 2U 2U JU 2U 6.59 12.37 155.7 0.171 7.67 15.24 
G6M-95-20X 2127/2002 4.7 
G6M-95-20X 9/21/2004 2.8 2U 2U 2U JU 2U SU JU \SU 5.16 8.88 205.5 0.544 0 15.69 
G6M-95-20X 9/26/2005 2.3 2U 2U 2U JU 2U SU JU !SU 5.62 8.75 328.7 0,741 0.95 15.22 
G6M-95-20X 9/19/2006 2.2 2U ,, 2U JU 2U 71 350 39000 6.31 0.76 -108 2.715 4.19 17.33 

Area I G6M-04-22X 9/21/2004 900 24 I JO 2U IU 2U SU JU 990 6.3 4.78 192.2 0.897 19 15.24 
G6M-04-22X 9/28/2005 210 6.8 45 2.5 JU 2U SU IU 120 5.52 6.13 391.3 0.757 21 14.69 
G6M-04-22X 9/20/2006 200 8.7 54 2U JU 2U SU 0.43 4500 5.68 2.8 197.8 1.048 6.98 14.3 

Aren I G6M-04-3IX 9/21/2004 1600 2U 4.2 2U IU 2U SU JU 190 5.69 5.1 211 I 2.99 16.33 
G6M-04-31X 9/28/2005 1900 SU 5.2 SU SU SU SU IU 35 5.63 3.66 305.4 0.388 2.2 15.03 
G6M-04-31X 9/20/2006 600 6.1 2.5 2U JU 2U SU O.lOU \SU 6.52 0.28 -108.5 0.729 3.56 15.56 

Areal G6M-02-0IX 2128/2002 11 2U 2U 2U IU 2U 6.91 4.7 66.6 0,624 14 13.53 
G6M-02-0IX 9/23/2004 24B 2U 2U 2U JU 2U 6.64 2.54 145 0.784 6.11 19.41 
G6M-02-0IX 9130/2005 110 2U 3.1 2U IU 2U 6.07 3.82 384.8 0.555 10.9 18.04 
G6M-02-0IX 9/20/2006 1300 12 91 2U JU 2U 6.19 3,68 -108.2 0.708 9.07 17.33 

Area2 G6M-04-0IX 9123/2004 2508 3.6 21 2U IU 2U SU JU 220 6.82 3.92 245.2 2.391 9.42 18.11 
G6M-04-0IX 9/28/2005 140 2U 9.2 2U JU 2U SJ JU 170 6.49 5,85 202.3 2.699 7.29 18.59 
G6M-04-0IX 9/20/2006 150 2U 7.2 2U JU 2U SU O.lOU 220 5.87 4.88 -91.4 2.92 3.53 19.1 

Aren2 G6M-04-03X 9/23/2004 440 2U 3.3 2U JU 2U 1.4 53 5.1 23 2.2 SU IU 3100 220 36 100 6.37 3.41 446.5 1.236 12.2 18.36 
G6M-04-03X 9/27/2005 680 14 10 JU JU JU 6 81.5 0.35 381 JU SU 0.61 3500 190 320 52 6.29 0,79 377.5 J.361 9.62 17.15 
G6M-04-03X 9/22/2006 2600 420 6.3 2U JU 2U 7.2 190 0.20 16.6 JU SU 0.100 2900 49 300 17 6.3 0.43 152.1 0.524 3.52 15.3 

Areal G6M-97-088 10/18/2001 92 6.1 36 l.6J IU 2U 5.6 4.8 224 0.13 18 15 
G6M•97-08B 2/26/2002 100 5.9 32 2U JU 2U 5,87 5.13 186.4 1.157 5.3 14.44 
G6M-97-08B 9/22/2004 220 9.3 41 2U JU 2U JU IOU 6.1 12 I.SJ SU JU 26 7.5 SU 1.3 5.69 4.66 252.8 l.516 18.J 17.01 
G6M-97-08B 12/16/2004 200 7.7 41 2U IU 2U SU IOU 6.1 12 5.4 SU JU 25 130 72 0.92 5.79 8.78 165 1.633 3,81 13.61 
G6M-97-08B 3/30/2005 95 3.4J 16 4U 2U 4U 0.4J 12 0.80 7 2U SU JU 21 15 32 0.54 5.58 8.06 202.8 0.999 9.42 14.41 
G6M-97-08B 6/28/2005 140 8 36 IA JU 2U 7.1 16.7 1.4 12 JU 2U \J 27 16 41 35 11.3 4.94 173.7 l.506 8.16 19.31 
G6M-97-08B 9/2712005 180 7.5 42 2U JU 2U 4.4 15.9 1.3 16 JU SU JU 33 131 27 0.39 5.6 5.73 319.2 1.713 2.82 15.12 
G6M-97-08B 12/1212005 120 5.7 27 2U JU 2U SU 23 O.OSU 13 JU SU JU 28.1 40 110 26 5.87 4.19 171.1 I.II 0.7 10,84 
G6M-97-088 3123/2006 240 8.8 44 2U JU 2U SU 13 1.25 13.7 JU SU O.lU 46 221 130 12 5-85 5.13 181.5 1.44 3.16 14.12 
G6M-97-08B 6/21/2006 220 II 35 2U IU 2U 16 66 0.809 13.5 I SU 0.17 1300 191 86 24 5.9 2.39 141.1 2.015 1.48 16.26 
G6M-97-08B 9/19/2006 190 14 55 2U JU 2U 270 300 0.20 23.6 2.8 130 21 13000 78 130 18 5.79 1.58 47.6 2.287 4.58 19.14 
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Table 1 Summary of Key Analytical Results and Field Parameter Measurements, AOC 50, Devens, Massachusetts 

.· ... •• 
;

iD~ 

Laboratorv Parameters Field Parameters 

/'. 
TCE c-1.2-DC t• !,2-DCEll.l•DC 

Dissolved Dissolved Dissolved 
Areaof 

. __ -
PCE vc TOC Alkalinit Nitrate Sulfate Sulfide Arsenic Iron Man~ncsc Ethane Ethcnc Methane "" 00 ORP $oC Turbidit Tcmn 

.• 

-· 
1' con~m:-. ---WellJD .••. 

(ug/L) (mg/L) (ug/L) (mg/L) (ug/L) (ng/L) (ug/L) (SU) (mg/L) (mV) (mS) (NTUs) "C 
AreaJ G6M-03-07X S/12/2003 1200 7.2 34 2U IU 2U 

G6M-03-07X 9/24/2004 1700 6.3 31 2U 1U 2U IU IOU 4.)J• 12 l.6J SU JUJ• 20 35 280 5.1 5.11 7 168,3 0.341 84.6 18.13 
G6M-03-07X 12/16/2004 1500 6 35 2U IU 2U SU IOU 4.2 12 2.9 SU IU 190 26 80 0.39 6.02 17.09 321.7 0.348 8.46 13.03 
G6M-03-07X 3/30/2005 1100 91 140 40U 20U 40U 29 76 0.33 ' 2U 18 18 10000 78 210 1.8 6.33 1.9 -54.6 0.671 0.7 16.73 
G6M-03-07X 6/29/2005 940 78 940 40U 20U 40U 83 118 0.079 6.4 1U 31 39J• 15000J• 60 340 3.9 11.97 1.12 -20.1 0.915 5.93 23.98 
G6M-03-07X 9/29/2005 300 44 1000 2.3 2.7 1U 290 307 0.0SU 3.2 12 46 210J 30000 68 450 660 6.2 2.7 -62 1.266 7.68 17.97 
G6M-03-07X 12/12/2005 92 22 710 20U IOU 20U 220 320 o.osu 2U 6.2 %.I 190 46600 78 130 13000 65 0,22 -82.1 1.038 3.6 10.2 
G6M-03-07X 3/24/2006 110 23 430 2U 2 270 260 590 0.2U I 8.6 130 280 48000 !OJ 2000 22000 6.S7 0.17 .l)Q.5 1.39 IO.I 13.1 
G6M-03-07X 6/21/2006 9.5 3.6 180 2U IU 310 280 570 0.2U IU 4.8 140MSA 460 59000 73 21000 21000 5.13 0.7 -170.4 2.258 31.4 19.6 
G6M-03-07X 9/19/2006 47 7.9 260 2U IU 300 290 460 0.926 1.27 5 140 470 44000 37 9200 25000 6.48 0.27 -147.2 2.15 IS.I 22.98 

Areal G6M-04-02X 9/23/2004 1900 2U 3.8 2U IU 2U SU 1U 86 6,59 7.25 152.4 0,704 9.52 22.11 
G6M-04-02X 9/28/2005 1800 SU SU SU SU SU SU IU 15U 5.21 6.54 294 0.607 12 19.6 
G6M-04-02X 9/20/2006 1100 170 2.2 2U IU 2U SU O.IOU 24 5.22 2.88 -101.5 0.696 10.61 19.32 

Area3 G6M-04-04X 9/24/2004 2300 7.8 24 2U 1U 2U IU IOU 5.5 20 2U SU IUJ• 560 37 120 13 5.15 5.05 197.J 1.637 169 15.8 
G6M-04-04X 9/29/2005 1600 5.4 IS 2.SU 2.SU 2.SU O.SJ 5.3 IA 23 1U SU 1U 430 ISJ 60 0.44 5.34 5-66 295.9 1.666 7.39 18.26 
G6M-04-04X 9/19/2006 1600 45 260 2U 1U 2U 120 190 O.ZU 10.2 1.6 110 84 31000 120 95 33 6.22 0.32 -71.5 1.765 7.64 19.03 

Area 4 G6M-02-03X 2/26/2002 210 2U 2U 2U IU 2U 11.61 2.21 11 1.154 IS.I 16.08 
G6M-02-03X 9/2312004 48 2U 2U 2U IU 2U 4.95 1.17 632.1 1.374 3.8 18.88 
G6M-02-03X 9/29/2005 12 2U 2U 2U IU 2U 5.1 2.9 204.9 1.138 10.67 17.6 
G6M-02-0JX 9/18/2006 10 2U 2U 2U 1U 2U 5.2 0.35 219.4 0.993 4.32 17.62 

Area 4 G6M-02-04X 2/26/2002 470 0.881 1.31 2U IU 2U 6,47 3.4 189,5 0.26 24 14.39 
G6M-02-04X 9/2312004 170B 2U 2.9 2U 1U 2U SU 1U 15U 6.29 3.03 175.5 0.453 8.48 17.99 
G6M-02-04X 9/28/2005 150 2U 6.2 2U IU 2U SU 1U 15U 5.61 2.75 302.3 0.502 12.6 19.59 
G6M-02-04X 9/2012006 48 2U 2U 2U IU 2U SU 0.I0U ISU 5.84 4.57 189 0.467 8.45 17.26 

Area 4 G6M-02·13X 8/2/2002 4600 4 2U 2U IU 2U SU 6.17 0.54 141 0.665 7.62 19.7 
G6M-02-13X 9/23/2004 5000 13 16 2U 1U 2U 1U 31 2.3 17 L8J SU 1U 1200 270 150 57 6.37 0.34 170,8 0.618 2.14 17.11 
G6M-02·13X 12/13/2004 4600 14 21 2U IU 2U SU 34 2.5 16M 2U SU IU 1300 270 110 88 5.79 0.89 274.8 0.518 2.63 13.11 
G6M-02-13X 3/30/2005 2100 64] 210 IOOU ,ou IOOU 8.1 60 0.23 13 2U 36 4.2 4000 160 110 38 5.97 0.89 ·22.6 0.735 2.91 14.37 
G6M-02-13X 8/11/2005 2300 190 460 5.9 2U 2U 66 230 0.05U 2.3 1U 150 34J• 120001• 26 45 46 5.82 0.74 -68.8 0.897 5.6 21.32 
G6M-02-13X 9/29/2005 3700 120 470 IOU IOU IOU 37 110 0.05U 8.9 2.4 74 22 6800 160 120 420 6.41 1.26 -89.1 0.71 6.99 15.51 
G6M-02-13X 12/14/2005 210 50 850 2U 2 2U 290 420 0.083 2U 8.2 477 200 36200 57 87 11.000 6.6 0.11 -134.4 1.389 0.6 13.71 
G6M-02-13X 3/22/2006 660 37 640 2U IU 2U 280 480 0.2U 8.08 3 320 170 29000 25U 9J 21000 6.67 0.9 -214.4 1,379 2.37 13,98 

G6M-02-13X 6/22/2006 160 8.8 440 2U IU 280 140 480 0.2U 1,15 20 750 420 30000 25J 510 25000 6.54 0.28 -138.7 2.175 16.1 16.73 
G6M-02-13X 9/18/2006 550 52 160 2U 1U 280 52 140 0.2U 8.09 2.8 420 160 9900 150 1100 24000 6.12 0.36 -119.3 1.19 6.9 18.3 

Areas G6M-02-05X 2/28/2002 130 2U 1.91 2U 1U 2U 6.15 6.61 181.1 0.597 11 13.1 
G6M-02-05X 1/30/2003 170 2U 2.3 2U IU 2U 
G6M-02-05X 9/30/2005 200 2U 2.6 2U IU 2U 4.73 3.61 441.8 0.512 7.9 15.72 
G6M-02-05X 9/22/2006 350 2U 2.2 2U IU 2U 5.52 2.14 94.8 0.543 7.38 16.65 

Areas G6M-02-06X 3/1/2002 2U 2U 2U 2U 1U 2U 7.16 8.91 134.8 0.135 32 11.16 
G6M-02-06X 9/24/2004 5.5B 2U 2U 2U IU 2U 7.33 9.48 152.8 0.09 0.02 14.01 
G6M-02-06X 9/30/2005 2U 2U 2U 2U 1U 2U 7.22 8.22 66.4 0.107 4.39 12.18 
G6M-02-06X 9/21/2006 2U 2U 2U 2U 1U 2U 7.3 7.84 139.3 0.098 10.85 12.31 

Area 5 G6M-02-07X 2/26/2002 24 2U 2U 2U 1U 2U 7,34 -0.68 110.3 0.259 46 12.86 
G6M-02-07X 9/23/2004 26B 2U 2U 2U 1U 2U 7.26 1.72 332.8 0.423 25 13.93 
G6M-02-07X 9/30/2005 16 2U 2U 2U 1U 2U 7.69 6,98 121.2 0.389 7.7 12.89 
G6M-02-07X 9/21/2006 11 2U 2U 2U 1U 2U 7.58 3.72 143.6 0.251 14.3 11.54 
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Table I ---- - Summary of Key Analytical Results and Field Parameter Measurements, AOC 50, Devens, Massachusetts 

>i~i I ;?: Laboratorv Parameters Field Parameters 

Dissolved Dissolved Dissolved 

:\; :, PCE TCE c-1.2-DC I• 1.2-DC I.I-DC VC TOC Alkalinit Nitrate Sulfate Sulfide Arsenic Iron Manganese Ethane Ethene Methane "" DO ORP s,c Turbidity Temp 

o·arc (ug/L) (mg/L) (ug/L) (mg/L) (ug/L) (ng/L) (ug/L) (SU) (mg/L) (mV) (mS) (NTUs) "C " .. 
Areas G6M-02-IIX 8/1/2002 450 2.8 2U 2U JU 2U 5U 6.01 0.46 184 0.984 8.13 16_6 

G6M-02-IIX 8/28/2002 5401 2U 2U 2U JU 2U 5U 44 5U 6.05 0.51 173 0.905 6.49 15 
G6M-02-1 IX 10/29/2002 970 22 3 2U IU 2U 5U 51 0.I0U 17 2.0U 5U IU 1700 6.02 0.49 51 0.92 5.04 12.1 
G6M-02-IIX 2/3/2003 710 22 2U 20U JU 2U SU 65 SU JU 6.22 0.71 178 0_971 12.7 9.8 
G6M-02-l IX 7/16/2003 530 54 33 2U JU 2U SU 120 16M 2.0U SU JU 5.0U 14 460 6.31 0.86 166 0.813 IL9 15.4 
G6M-02-IIX 9/26/2003 590 31 37 2U JU 2U 19 SU 1700 5.0U 5.0U 1200 6.6 0.41 146 0.921 7.2 13.9 
G6M-02-11X 1/8/2004 300 15 49 2U JU 2U SU 150 12J 2.0U SU JU 1900 5.0U 9.3 2300 6.29 0 104 0.729 0.6 10.7 
G6M-02-IIX 3/10/2004 160 11 53 2U JU 2U LS 130 9.6M 2U SU JU 2200 SU 68 14000 6.39 0.82 103 0.847 7.5 13.2 
G6M-02-IIX 6/4/2004 440 23 54 2U IU 2U 2.41 110 12M 1.91 SU JU 1900 SU IO 2300 6.72 12.13 54.5 0.807 21.3 14.12 
G6M-02-IIX 9/2212004 540 50 140 2U JU 2U L2 100 0.5U 12 1.51 SU JU 2400 SU SU 13000 6.19 0.96 412.7 0.9% 1.25 16.05 
G6M-02-IIX 12/15/2004 760 47 120 2U JU 2U SU 95 I 15 2U SU JU 2100 SU 21 9700 6.35 1.36 200.1 0.675 21.2 8.61 
G6M-02-I IX 3/28/2005 1100 41 45 40U 40U 40U 3.61 90 0.2U 13 2rn• SU \UM 2200 SU 65 10000 6.19 1.02 84.3 0.938 48.3 6.55 
G6M-02-11X 7/1/2005 1500 90 280 IOU IOU IOU 9.4 98.4 0.05U 14 JU 2.1 JUJ• 1800 28 420 15000 5.78 0.37 221.6 0.806 6.66 15.58 
G6M-02-11X 9/27/2005 240 78 260 2U JU 16 3.4 148 0.05U 5.9J JU SU JU 2500 201 8100 21000 5.92 0.4 93,6 0,755 0.69 13.72 
G6M-02-1 IX 12/12/2005 220 28 50 2U JU 9.1 5.5 270 1.3 3.5 JU 7.8 IU 3100 82 29000 24000 6.28 0.18 64.8 1.107 8.9 11.09 
G6M-02-11X 3/21/2006 520 94 230 2.3 JU 60 8.2 120 0.2U 8.81 JU SU 0.JU 1500 25U 34000 17000 6.45 12 326.6 0.765 7.15 13.83 
G6M-02-IIX 6/22/2006 130 44 20 20 IU 9.2 6.1 210 0.2U 2.45 JU SU 0.39 6300 51 78000 22000 6.19 0.27 59.7 1.231 5.04 16.04 
G6M-02-IIX 9/22/2006 37 17 8.6 2.8 JU 4 9.8 180 0.2U 4.87 IU 6.9 0.58 9300 89 15000 21000 5.93 1.22 -158.9 l.079 4.55 14.87 

Are11S G6M-02-12X 8/1/2002 330 2U 2U 2U JU 2U SU 6.24 0.64 19 0,924 37.6 18.2 
G6M-02-12X 8/28/2002 520 6.5 2U 2U IU 2U SU 54 SU 6.15 0.19 156 0.868 2.96 14.2 
G6M-02-12X 10/29/2002 790 10 2U 2U JU 2U 2.0J 40 0.lOU 17 2.0U SU JU 1100 6.14 0.27 68 0.927 2.08 13.5 
G6M-02-12X 213/2003 580 4 2U 2U JU 2U SU 52 SU JU 6.04 78 0,947 5.06 12.8 
G6M-02-12X 7/14/2003 SU 
G6M-02-12X 9/22/2004 1000 43 110 2U JU 2U JU 84 0.5U 13 2U SU JU 450 SU SU 2900 5.87 0.35 570.2 0,873 4.95 14.83 
G6M-02-12X 9/27/2005 1100 38 250 IA IU 5.4 3.5 106 0.05U 13) JU SU JU 690 25U 1100 14000 6.11 1.17 238.5 6.92 24.S 14.01 
G6M-02-12X 9/21/2006 190 88 64 23 JU 67 7.6 170 0.2U 5.72 JU SU 0.37 3200 38 46000 15000 6.23 0.17 78 0.799 60.6 14.12 

Areas G6M-03-08X 5114/2003 750 2U 2U 2U JU 2U SU JU 
G6M-03.08X 9/22/2004 690 6.3 5.4 2U JU 2U IU 16 8.3 13 1.51 SU IU !SU SU SU L8 5.89 1.81 247.6 0.463 3.22 15.28 
G6M-03-08X 12/16/2004 1100 11 9.6 2U JU 2U SU 20 5.7 13 2.9 SU JU 17 69 30 4.7 5.93 0.7 135.7 0.495 8.98 9.73 
G6M-03.08X 3/31/2005 340 20U 9.61 20U 20U 20U 0.31 12.0 2.3 17 2U SU IU !SU 11 450 14 5.94 L% 166.3 0.205 0.93 12.88 
G6M-03-08X 7/6/2005 780 8.2 15 2U JU 2U 5.5 28.6 LS 14 JU 4U JU IOU I 10 68 410 5.85 0.78 236.1 0.463 5.37 15.32 
G6M-03-08X 9/28/2005 620 4.8 14 JU JU JU SU 28.3 L6 12 JU SU JU !SU 25U 91 2400M 5.6 3.56 172.3 0.352 8.3 14.79 
G6M-03-08X 12/14/2005 700 8 17 2U JU 2U SU 32 1.2 12 JU SU JU 15UJ 25U 25U 7000 6.16 0.54 153.8 0.404 3.7 9.71 
G6M-03-08X 3/22/2006 1100 21 34 2.6 JU 2U 6.5 29 0.586 11.7 JU SU 0.JU !SU 25U 61 12000 6.28 5.43 394.2 0.299 9.75 11.63 
G6M-03-08X 6/21/2006 610 16 48 2U JU 2U SU 41 0.33 10.2 JU SU 1.8 42 41 140 16000 5.91 0.29 141.6 0.49 21.4 12.93 
G6M-03-08X 9/21/2006 660 47 110 2U IU 5.2 3.21 41 0.228 9.64 JU 5U 0.lOU !SU 23) 550 14000 6 2.36 122.5 0.325 17.1 14.49 
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Table I - ----- - Summary of Key Analytical Results and Field Parameter Measurements, AOC 50, Devens, Massachusetts 

1.i·•·>C> !t t.it 
Laboratorv Parameters Field Parameters 

.• Dissolved Oissolved Dissolved 
Area of .. •> '? ' 

PCE TCE c•l,2•DC I• 1,2-DCE 1,l•DC vc TOC Alkalini Nitrate Sulfate Sulfide Arsenic Iron Manimnese Ethane Ethene Methane ,H DO ORP s,c Turbiditv Tcmo 

COnccin ,- (ug/L) (mg/L) (ug/L) (mg/L) (ug/L) (ng/L) (ug/L) (SU) (mg/L) (mV) (mS) (NTUs) "C 
Are11 5 G6M-03-09X 5/14/2003 2U 2U 2U 2U JU 2U ,u IU 

G6M-03-09X 9/23/2004 3.7B 2U 2U 2U JU 2U IU 23 19 " 2.2 ,u IU 15U ,u ,u 1.9 6.23 8.67 176.2 0.13 4.57 14.33 
G6M-03-09X 12/14/2004 2U 2U 2U 2U IU 2U ,u 25 II " 2U ,u IU 15U 15 26 2 6.08 8.17 417.6 0.106 12.1 10.23 
G6M-03-09X 3/29/2005 I.SJ 2U 2U 2U JU 2U 0.31 18.0 1.5 13 2U ,u !UM 15U 13 260 1.4 6.18 6 I 13.2 0.123 72.4 11.28 
G6M-03-09X 6/30/2005 5.8 2U 2U 2U JU 2U " 25. I 1.3 13 JU 2U IUJ* IOU 77 32 1.2 5.15 2.81 160,2 0,135 53.6 15.19 
G6M-03-09X 9/28/2005 2U 2U 2U 2U JU 2U 4J 382 3.7 13 JU ,u IU 15U 6J 9J 29M 5.9 10.56 '" 0.108 7.6 13.06 
G6M-03-09X 12/1312005 2U 2U 2U 2U IU 2U l.7J 53 o.osu 13 JU ,u IU 15U SJ 14J 790 6.21 3.06 259.3 0.172 4.9 11.87 
G6M-03-09X 3/22/2006 2U 2U 2U 2U JU 2U 7.9 36 I.SI 12.1 JU SU 0.IU 20 6J 16) 39 6.4 3 415.5 0.102 10.83 11.9 
G6M-03-09X 6/23/2006 2U 2U 2U 2U JU 2U ,u 39 2.65 13,2 JU ,u O.IU 15U 25U 42 390 5.92 4.55 164.9 0.156 16.9 16.01 
G6M-03-09X 9/21/2006 2U 2U 2U 2U JU 2U 0.8J 36 2.51 9.19 I SU O.lOU 15U 14) 120 140 6.71 2.24 127.6 0.212 4.56 13.03 

Area 5 G6M-03-IOX 5/14/2003 " 2U 2U 2U IU 2U SU I.OU 
G6M-03-IOX 9/22/2004 27 2U 2U 2U JU 2U JU " 2.8 12 I.SJ ,u IU 340 50 680 680 6.28 1.28 -77.2 0.539 20.5 15.41 
G6M-03-IOX 12/14/2004 19 2U 44 2U IU 2U ,u 110 3.8 21 2U SU IU 880 20 25 1.9 6.52 0.94 62 0.801 1.51 12.l 
G6M-03-10X 3/29/2005 14 0.98J 68 l.2J IU 2U 5.9 146 0.2U 12 2U SU !UM 1200 SU 380 2600 6.44 0.59 -14.5 0.869 6.77 11.09 
G6M-03-10X 6/30/2005 3.6 2U 2U 2U JU 2U 19 199 0.1 II JU 2U \UJ• 1900 26 21 8600 5.18 0.39 273.2 0.702 5.06 16.6 
G6M-03-IOX 9/28/2005 6.7 2U 2U 2U IU 2U 0.6J 140 0.20 16 IU SU IU 720 25U 20) l!OOM 6.43 4.3 74.1 0.588 7.36 13.41 
G6M-03-10X 12/13/2005 3.4 2U 2U 2U JU 2U 3.41 250 0.48 8.4 IU 6.9 IU 3020 9J 27 12000 6.73 0.15 57.2 1.032 L3 12.12 
G6M-03-10X 3/23/2006 9.9 2U 2U 2U IU 2U 3.SJ 170 0.2U 89 IU SU 0.22 3800 20) 52 7000 6.64 0,67 36.6 0,663 5,39 13.94 
G6M-03-10X 6/22/2006 2.6 2U 2U 2U IU 2U SJ 200 0.2U 4.44 IU SU 0.74 7300 4J 42 14000 4.87 0.64 610.8 0.77 0.64 15.96 
G6M-03-10X 9/20/2006 2.2 2U 2U 2U JU 2U 6 180 0.2U 6.95 JU SU 0.21 6200 6J 140 14000 6.41 1.26 -140.2 0,856 3.9 14.07 

Ar<'115 G6M-04-05X 9/22/2004 140 2U 2U 2U JU 2U IU 14 4.9 14 2U SU IU ISU* SU 9.2 L3 6.1 9.68 233.9 0.099 0.68 14.76 
G6M-04-05X 12/15/2004 17 2U 2U 2U JU 2U SU 14 7.5 13 2U SU IU 15U SU 16 1.4 5,87 1.17 228.7 0.098 1.04 12.74 
G6M-04-0SX 3/30/2005 130 IOU IOU IOU SU IOU 0.5J 14 1.2 JO 2U SU IU 15U 7.4 28 " 6.04 2.8 123.1 0.093 1.92 13.84 
G6M-04-05X 6/30/2005 200 2U 2U 2U JU 2U 2.4 15.9 0.87 8.9 IU 2U JUJ* IOU 41 22 96 5.48 0.88 207.1 0.094 8.19 15.41 
G6M-04-05X 9/29/2005 110 2U 2U 2U JU 2U SU 3.3 0.98 14 IU SU IU 33 6J 12J 220 6.08 0.2 215.3 0.061 2.1 13.53 
G6M-04-05X 12/14/2005 36 2U 2U 2U IU 2U SU 21 1.6 II IU SU IU 15U 7J 16) 550 6.1 0.23 179.3 0.091 0.3 12.8 
G6M-04-0SX 3/22/2006 330 2U 2U 2U IU 2U 3.41 13 I.II 9.33 JU SU O,IU 15U 25U 19) 2200 6.21 0.77 343.3 0.062 0.86 12.51 
G6M-04-05X 6/22/2006 38 2U 2U 2U JU 2U SU 22 1.82 9.01 IU SU 0.IU 15U 25U 82 33 4.4 2.55 760.6 0.083 0 13.87 
G6M-04-05X 9/22/2006 30 2U 2U 2U IU 2U SU " 1.51 10.8 IU SU O.lOU 15U 9J 84 140 5,78 1.48 -127.3 0,123 0.34 13.53 

Areas G6M-04-06X 9/22/2004 160 2U 2U ,u JU 2U JU 110 5.3 8.7 2U su• IU 15U 56 SU 3.4 II.OJ 9.17 -0.6 0.341 1.34 15.84 
G6M-04-06X 12/16/2004 24 2U 2U 2U JU 2U SU 54 7.9 10 2.9 21 IU 15U 17 28 0.47 10.89 9.42 106.9 0,254 2.26 12.77 
G6M-04-06X 3/30/2005 37 2U 2U 2U JU 2U SU 37 2.0 12 2U 7.5 IU 15U 8.7 " 0.58 9.47 10.46 10.6 0.235 0.32 15.25 
G6M-04-06X 7/1/2005 140 2U 2U 2U JU 2U 2.8J 10.3 LS 25 JU 2U JUJ* 190 34 56 9.7 9.08 9.77 457.2 0.214 0.95 17.23 
G6M-04-06X 9129/2005 32 2U 2U 2U JU 2U SA 70.4 1.9 12 IU II IU 15U 9J 18) 0.7 9.32 9.43 390.6 0,192 1.99 15.18 
G6M-04-06X 12/15/2005 26 2U 2U 2U IU 2U 7.6 39 1.9 12 IU 80.9 IU 150 9J 22J 3.3 9,74 10.17 151.2 0.226 0.3 11.92 
G6M-04-06X 3/23/2006 100 2U 2U 2U JU 2U SU 23 1.71 9.29 JU SU O.IU 15U 6J 36 3.1 8.94 9.46 452.5 0.188 1.72 14.07 
G6M-04-06X 6/23/2006 190 2U 2U 2U IU 2U SU 41 1.69 9.43 IU 13 0.IU 15U 12J 41 10 8.66 9.75 165.3 0.254 3.55 17.68 
G6M-04-06X 9/21/2006 45 2U 2U 2U JU 2U 1.91 31 1.03 10.9 IU SU O.lOU 15U 16) 110 6.3 9.46 9.75 66.6 0.347 1.45 15.25 
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Table I Summary of Key Analytical Results and Field Parameter Measurements, AOC 50, Devens, Massachusetts 

it:~t 
. •··. · .. ·. Laboratorv Parameters Field Parameters 

• ........ Dissolved Dissolved Dissolved 
PCE TCE c-1,2-DC t• l.2·DCE 1,1-DC vc TOC Alkalinit Nitrate Sulfate Sulfide Arsenic Iron Mani:mnese Ethane Ethene Methane oH DD ORP s,c Turbidit-, Temo 

Well ID ; n, .. ,· (ug/L) (mg/L) (ug/L) (mg/L) (ug/L) (ng/L) (ug/L) (SU) (mg/L) (mV) (mS) (NTUs) 'C 
Areas G6M-04-07X 9/22/2004 900 2.7 8.4 2U JU 2U JU 56 5.4 32 2U SU IU 260 61 120 3.1 7.1 3.42 110.1 0.243 9.28 14.61 

G6M-04-07X 12/17/2004 1100 2 9.3 2U IU 2U 0.6J 43 6.4M 14 2U 28 IU 47 110 2200 2.1 7.51 1,98 -38.9 0.246 74.7 10.34 
G6M-04-07X 3/29/2005 240 IOU IOU IOU SU IOU O.SJ 43.2 1.5 14 2U 12 IUM 27 31 640 1.9 6.88 4.19 22 0.229 4.2 12.76 
G6M-04-07X 1/SfJ.005 170 2U 2U 2U JU 2U su• 41.1 1.7 14 IU 4 IU 37 70 42 1.8 5.83 5.44 369.9 0.186 23.4 17.93 
G6M-04-07X 9/29/2005 470 3 8.3 2U JU 2U SU JU 1.9 16 IU SU IU 43 ,OJ I0J 2.4 6.19 0.86 478,3 0.277 6.62 14.21 
G6M-04-07X 12/14/2005 390 2U 2 2U JU 2U 6.1 40 1.6 13 JU 3.8B IU 17.9 6 16 7.9 6.65 4.72 149.3 0.218 34.1 11.92 
G6M-04-07X 3/23/2006 260 2U 2U 2U JU 2U SU 36 1.57 13.3 JU SU O.IU ISU SJ 29 250 6.28 2.14 619.7 0.267 4.09 13.9 
G6M-04-07X 6/23/2006 150 2U 2U 2U JU 2U 0.3J 30 1.28 12.5 JU SU O.JU 24 SJ 221 22 6.29 5.5 117.8 0.24 S.07 16.14 
G6M-04-07X 9/21/2006 110 2U ,u 2U JU 2U 3.41 32 2.54 10 JU SU O.JOU 19 14] 88 2.4 6.34 4.43 99.8 0.197 2.63 13.66 

Areas G6M-04-0SX 9/24/2004 4.2B 2U 2U 2U JU 2U 7.29 0.81 -75.5 0.632 52.8 14.46 
Areas G6M-0-H4X 11/16/2004 12 2U 2U 2U JU 2U 

G6M-04-14X 9/27/2005 6.9 2U 2U 2U IU 2U 7.88 1.6 333 0.263 18 12.69 
G6M-0-H4X 9/21/2006 9.4 2U 2U 2U IU 2U 7.98 3 26.J 0.211 15.7 12.19 

ArettS MW-3 10/17/2001 4300 1500 540 20U IOU 20U 5.7 0.9 ·127 1.4 3.1 14 
MW-3 12/19/2001 26 4000 2200 20U 6.5] 20U 92 0.431 6.28 043 -46 0.912 7.28 14.4 
MW-3 1/3/2002 " 180 30 63 210 18 4.77 1.33 -48 2.795 4.4 13.4 
MW-3 1/31/2002 38 6.64 0 -293 0.999 12 
MW-3 2/13/2002 4400 1700 1600 l.6J 3.7 2U 15 O.JOU 14 I.OJ 190 20 8300 79 290 53 6.65 0.15 .71 0.893 1.3 12 
MW-3 3/13/2002 5200 640 1400 1.41 2.8 2U 7.3 O.IOU 15 2.0U 180 16 8400 93 370 66 6.72 0.25 .75 0.795 1.04 13.7 
MW-3 4/2/2002 3100 1000 1700 2.2 4 2U 3.3] 6.74 4.28 ·120 0.634 2.08 13.8 
MW-3 4/17/2002 1200 IJOO 1600 1.21 3.4 2U 6.1 3.0 1.9] 1.6J 240 37 17000 25 87 54 6.6 439 -102 0.771 0.81 17 
MW-3 5/15/2002 31 23 2600 3.5 6.7 2U 96 O.IOU 3.9 l.6J 260 42 19000 52 240 560 6.66 0.31 -124 1.46 1.68 13.7 
MW-3 6/27/2002 200U 200UJ 1800 200UJ lOOUJ 200UJ• 270 14 4.4] 2.0U 490]• 140 370001 21 82 3900 6.7 164 -107 3.804 2.9 17 
MW-3 7/31/2002 31 6.76 0.15 -225 1.606 12.2 
MW-3 8/26/2002 990 640 580 2.1 4.4 2U 30 320 270 53 160 14000 6.83 0.15 -13S 1.2S5 6.5 16.3 
MW-3 10/28/2002 1900 820 1700 3.9 4.2 2U 6.3 190 O.lOU IO 2.0U 330 39 9700 300 230 6300 6.7 0.4 -129 1.129 5.01 14.5 
MW-3 213/2003 3 2U 2900 2U 7.1 2U 180 580 I.OU 330 120 5.0U 260 28000 6.84 0.3 -159 1.322 6.7 10.5 
MW-3 7/16/2003 2.4 2U 2700 2U 7.5 2.5 17 450 4.0UB 2.0U 520 170 5.00 100 23000 7.02 1.09 -138 1.464 39.2 16.3 
MW-3 9/24/2003 670 1100 1900 2.4 6.9 2U 5.9 460 89 7900 5.0U 12 22000 6.1 9.17 -138 1.222 18.9 16.8 
MW-3 1/9/2004 9.7 64 2000 2U 5.6 2U 130 5001 I.OU 2.0U 530 200] 15000 5.0U 5.00 45000 6.13 0.4 -195 1.347 14.6 12.7 
MW-3 3/11/2004 680 620 4700 2U 7.6 2U 6.1 200 4.4 2U 420 II 8400 SU SU 27000 6.58 0.62 -161 0.972 4.3 12.4 
MW-3 612/2004 2U 2U 1800 2U 45 2U 290 810 0.98JM 2U 670MSA 150 23000 SU 14 31000 6.95 OJ -149 1.905 38.7 14.61 
MW-3 9/21/2004 210 250 1900 2U S.2 35 17 310 IJ' 4.3]• 2UM 660 2001• 7200 86 SU 28000 6.66 0.95 -153.6 0.725 2.27 13.76 
MW-3 12/13/2004 2U 2U 750 2U IU 610 8 210 I.I 1.4M 2U 510 160 5400 92 3500 17000 6.62 16 -103.3 1.009 15.1 11.07 
MW-3 3/28/2005 23] 16] IOOO sou sou 280 21 405 0.2U IU 1.51• 670 150M 7300 SU 5100 25000 6.49 0.34 -134.9 1.26 2.37 12.46 
MW-3 8/10/2005 440 80 120 2U 5.1 760 43 338 0.050 2U 8 680 180 4400 6\J* 13000 22000 11.13 0.71 -118.5 1.401 28.9 18.92 
MW-3 9/27/2005 1100 240 180 1.8 9.1 360 5.6 %8 0.050 9.9J 3.4 480 7IJ 2500 201 40000 22000 6.36 0.21 -91.2 0.66 2.8 14.17 
MW-3 12/12/2005 37 67 52 20U IOU 480 18 180 0.083 2U 5.6 566 100 55 IOOOOO 26000 6.66 0.11 -152.7 J.087 8 12.77 
MW-3 3/20/2006 620 350 120 3.1 3.9 220 13 110 0.20 6.31 JU 440 85 3600 25U 130000 25000 6.95 0.77 -106.2 0.871 3.71 12.89 
MW-3 6/22/2006 2U 2U 4 7.6 IU 6.1 4J 98 0.20 ,u IU 520 87 3300 23] 180000 20000 6.4 0.22 -127 1.012 4.18 16.41 
MW-3 9/20/2006 360 420 130 12 5.6 200 9.6 70 0.2U 7.88 14 580 70 3300 15] 95000 17000 6.52 0.28 -108.5 0.729 3.56 15.56 

Areas MW-7 2/14/2002 5900 45 zu 2U IU 2U 5.2 20 0.6J SU IU l70J 120 80 8.4 6.12 1.58 104 0.787 90 13.8 
M\V-7 3/14/2002 5700 4.2 2U 2U JU 2U 2.0J 4.1 221 2.0U SU IU IOOOU 94 180 5.9J 6.12 2.29 203 0.808 8.85 13.9 
MW-7 4/17/2002 4200 2.9 2U 2U JU 2U SU 4.2 18] l.6J 2.31 IU IOOOU 72 200 6.0 6.11 05 145 0.656 19.5 18.8 
M\V-7 5/16/2002 5700 4.3 2U 2U JU ,u SU 4.3 18] 2.0UJ SU IU IOOOU 97 200 9.0 6.05 0.21 185 0.759 23.9 15.7 
MW-7 6/27/2002 5300 3.8J0 20H 2UH I0H 2UH SU 4.2 19] 2.0U SU IU l70UJ 6.13 0.73 163 1.198 100 18.2 
MW-7 8/27/2002 4700 3.5 2U 2U JU 2U SU 29 SU 6.13 0.29 136 0.632 1.86 16.\ 
MW-7 10/30/2002 5400 2.7 2U 2U JU 2U SU 23 4.9 16 2.0U SU IU 200] 47 180 20 6.05 0.37 66 0.779 3.63 15.3 
MW-7 12/14/2002 SU 
MW-7 1/30/2003 4700 3.1 2U 2U IU 2U SU 19 16 SU IU 44 75 23 5.8 2.2 171 0.773 I.OS 13.9 
MW-7 9/24/2003 4200 3.3 2U 2U IU 2U SU SU JU 140 15 27 58 3.4 1.43 522 0.691 0.3 15.7 
MW-7 l/8f2004 4300 2.8 2U 2U IU 2U SU 27 14] 2.00 SU IU 130 II 26 25 6.02 0 198 0.481 15 11.1 
MW-7 3/12/2004 3100 2.7 2U 2U IU 2U JU 24 ISM 2U SU IU 120 20 280 6.3 6.04 0.47 162 0.556 I 13.9 
MW-7 6/3/2004 2900 2.6 2U 2U IU 2U 1.51 24 ISM 2U SU IU 110 12 34 34 5.96 0.31 205.2 0.58 1.92 14.44 
MW-7 9/21/2004 2900 3.4 3.1 2U IU 2U SU IU 110 5.98 0.21 240.4 0.58 0 15.67 
MW-7 9/27/2005 1600 3.7 5.8 2.50 2.50 2.50 SU 0.21 110 4.49 0.93 304.1 0.593 3.39 14.5 
MW-7 9/22/2006 4400 9.8 7.7 2U JU 2U SU O.IOU 100 5.99 1.19 140.9 0.503 3.01 15.7 

Notes: 
J Estimated value FDW Fonner Dry Well Area 
B Detected in laboratory blank FDSA Fonner Drum Storage Area 
u Less titan the detection limit 
H Sample rerun outside holding time due !O "B~ detection 

M Recovery poor for MS/MSD . Value oualified from renorted laboratorv data based on data validation results . 

G:\A_PRJCTS\Fort Devens\AOC 50\Reports\OPS\final\Table I GW Sampling Data 09-06.xls Page 7 of7 



Table2 
Interim Groundwater Cleanup Levels 

Carcinogenic Chemical of Cancer Interim Basis RME Risk(b) 
Concern (a) Classification Cleanup 

Level tunlL\ 
Arsenic A 10 MCL<cl 2.0E-04 
Benzene A 5 MCL 7.4E-06 
1,2-Dichloroethane B2 5 MCL 1.2E-05 
Lead B2 15 NIPDWR<dl NC 
Methvlene chloride B2 5 MCL 1.0E-06 
Tetrachloroethvlene B2 5 MCL 7.0E-06 
Trichloroethvlene B2 5 MCL 5.4E-05 
Vinyl chloride A 2 MCL 4.1 E-05 

Sum of Carcinogenic Risk 3E-04 
Noncarcinogenic Target Interim Basis RME Hazard 
Chemicals of Concern (e) Endpoint Cleanup Quotient (f) 

Level tun/L\ 
1, 1-Dichloroethvlene liver 7 MCL 0.03 
1,2-Dichloropropane - 5 MCL 0.2 
cis-1,2-Dichloroethvlene blood 70 MCL 1 
Iron -- 3,129 Risk-based concentration , n, 1 
Manaanese CNS 1,460 Risk-based concentration In 1 1 
Nitrate blood 10,000 MCL 0.6 

Sum of NoncarcinoQenic Hazard for Blood TarQet Endpoint 2 
Key 
--: no information available RME: reasonable maximum exposure 
CNS: central nervous system MCL: Maximum Contaminant Level 
NC: not calculated due to lack of toxicity data 
ua/L: microarams oer liter 

a. Includes all detected A, B, or C carcinogens that exceed an ARAR. 
b. Risks are calculated for adult residential potable water ingestion and inhalation of volatile organic compounds, 

assuming exposure to concentrations at the interim cleanup levels. Inhalation risks assumed equal to 
ingestion risks, where Ingestion Cancer risk= CSF x [(ICL x CF x JR x EF x ED x (1/AT) x (1/BW)l, where: 

CSF = cancer slope factor (see Table 2, but using updated values where available) (mg/kg-dayr1 

lCL = interim cleanup level (as listed in present table) (ug/L) 
CF = conversion factor (0.001 mg/ug) 
JR = water ingestion rate (2.3 L/day) 
EF = exposure frequency (350 day/year) 
ED = exposure duration (30 years) 
AT= averaging time (10,950 days) 
BW =bodyweight (70 kg) 

c. MCL of 10 ug/L for arsenic Is not effective until 1/26/06; however, EPA has indicated that this is the maximum 
interim cleanup level likely to be accepted for arsenic. 
d. NIPDWR is a National Interim Primary Drinking Water Regulation, and it is based on treatment technology. EPA has 
indicated that the NIPDWR is the maximum interim cleanup level likely to be accepted likely to be accepted for lead. 

e. Includes all detected chemicals in groundwater that exceed an ARAR and are not A, B, or C carcinogens. 
f. Hazards are calculated for child residential potable water ingestionand inhalation of volatile organic compounds, 

assuming exposure to concentrations at the interim cleanup levels. Inhalation hazards assumed equal to ingestion 
hazards, where Ingestion Noncancer Hazard= [ICL x CF x JR x EF x ED x (1/AT) x (BW)] / RID, where, 
JR = water ingestion rate (1.5 L/day) 
ED = exposure duration (6 years) 
BW = bodyweight(15 kg) 
RID= reference dose (see Table 3, but using updated values where available) (mg/kg-day} 
AT= averaging time (2,190 days) 
and all other inputs as listed above under footnote b 

a. Risk-based concentrations derived in Table 8 



Table 3 
Interim Porewater Cleanup Levels 

Ecological Chemical of Interim Basis Maximum 
Concern (a) Cleanup Hazard 

Level lun/L\ Ouotient lb I 
cis-1,2-Dichloroethylene 31.2 Tier II SCV 7 

Lead 2.5 AWQCat 2 
hardness of 100 

ma/L 
Manganese 1,930 FCV at hardness 3 

of 100 mg/L 

Tetrachloroethylene 125 Tier II SCV 4 

Key 
ug/L: micrograms per liter 
AWQC: chronic freshwater Ambient Water Quality Criteria (US EPA 2002) 
FCV: Final Chronic Value (MDEQ 2002) 
Tier II SCV: Tier II Secondary Chronic Value /Suter 1996) 

a. Includes all detected chemicals in groundwater for which hazard quotients 
calculated for benthic organisms from maximum concentrations exceed 1. 

b. Based on direct contact of benthic organisms with maximum detected 
concentrations in groundwater (as a surrogate for porewater). 



Table 4. Enhanced Reductive Dehalogenation (ERD) Design and Perfonnance Criteria for OPS Certification 

AOC 50, Devens, MA 

REMEDIAL OBJECTIVE: 11,e objective of the ERD implementation is lo expedite the degradation of CVOCs in the groundwater by 
'Stimulating microbial activity. 

Criteria for Propcr(ll Operation: 

Design Criteria: S11pportl11g e1ide11ce: 

Installed 40 injection wells across the site for addition of carbohydrate substrate to the subsurface lo stimulate microbial growth in the 

1impacted groundwater zones. 

Co11str11cted as De5ig11ed 
l~onstructed substrate solution injection trailer with manifold system for the addition of the substrate lo the subsurface through the 
injection wells, 

Constructed storage area for injection system trailer 

Documented construction ofERD system with as-builts included in O&M Manual (July,2005) 

Conducted above-ground handling and delivery of 10,000 gallons ofsubslrnlc solution per month to 40 injection wells spread across 
the site. 

Injected substrate solutions at design volumes at all injection wells. 

Operated and maintained active ERD zones downgradient ofinjedion well transects with sufficient dis1ribution ofTOC within the 
subsurface to create biostimulation effects within the ERD zone. 

Operati11g as De.Ug11ed 
Completed regular monthly applications of substrate to the subsurface since start of site-wide operations in September, 2004, 
documented in regular quarterly and yearly O&M rcpots 

O&M manual completed and approved,July, 2005. 

Quarterly O&M reports submitted 2004/2005 with annual O&M report for 2004/2005 to be submitted in 2005 

ERD system operation designed to limit transient inorganic water quality issues to within the ERD zone. 

Installed additional monitoring wells for the ERD process. 

Developed and implemented a site-wide Long Tenn Monitoring Plan (as part of the Dmfi RAWP) with locations, frequency, and 
analyses (February, 2004) 

Mo11itori11g Netu'fJrk l11stallcd Developed nn approved O&M Manual with operational guidelines, frequency ofO&M, evaluating criteria, and guidance for process 
optimization. 

Monitoring plan consistent with the approach demonstrated with the long tenn pilot test oflh1: ERD process at the site. 

Criteria for Successful121 Operation: 

Performa11cc Criteria: S11pportillg e1ide11cc: 

In-situ distribution ofTOC within the targeted ERD areas 

Biostim11fatirm and A11acrobic 
In-situ biostimulation through degradation ofTOC 

Conditions Dew!loptd within the In-situ production of methane 
ERDArcas 

Patterns of microbial growth, TOC degradation, metals reduction, and methane production across the site at the ERD areas arc the 
same as demonstrated at the pilot test area 

Geochemical conditions arc consistent with the ERD process criteria 

Co11tami11a11t Degradatio11 by the PCE levels decreasing within the ERD areas established to dale and arc consistent with the pilot lest area 

ERD Proce.iS Total CVOC concentrations as mmols arc decreasing within ERD areas 

Intenncdiatc dcgradalion by-products arc decreasing with PCE reductions 

ERD system operation has limited transient inorganic water quality issues to within the ERD zone; dissolved arsenic waler quality 
standard (10 ppb) has not been exceeded outside of the established ERD areas. 

Cm1taml11a11t Degradation Rate.~ 
Co11sistc11t with tlic Model 

PCE/fCE degradalion rates are consistent with the model predictions and arc consistent with the pilot test area 

Predictions Degradation rates ofVOC by-products (DCE, VC) arc consistent with the model predictions and the pilot test area 

Overall degradation rates of total CVOC are sufficient to meet or exceed the site project timcline for completing remediation 

I} "Proper'' operation is defined as "operating as designed", as described in:" Guidance for Evaluation ofFcderal Agency Demonstrations lhat Remedial Actions are 
Operating Properly and Successfully Under CERCLA Section 120(h)(3)", by the Office of Solid Waste and Emergency Response, Interim document, August, 1996. 

2) "Successful" operation of a remedial system is defined as "its operation will achieve the cleanup levels or perfonnancc goals delineated in the decision document", 
additionally, "that remedy must be protective of human health and the environment" as described in: " Guidance for Evaluation of Federal Agency Demonstrations that 
Remedial Actions arc Opcraling Properly and Successfully UndcrCERCLA Section 120(h)(3)", by the Office ofSolid Waslc and Emergency Response, Interim document, 
August, 1996. 
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Table 5. In-Well Stripping (IWS) Design and Performance Criteria for OPS Certification 

AOC 50 Devens MA , , 

REMEDIAL OBJECTIVE: 111e IWS application is intended to reduce the potential for migration of elevated concentrations of VOCs 
downgradient toward the Nashua River, thereby mitigating potential future ecological risk. In addition, the /WS application will provide an 
aerobic and oxidizing barrier capable of curtailing the potential downgradieflt migration of dissolved inorganic compounds and PCE 
degradation products associated with the ERD application. 

Criteria for Prouer<1> Operation: 

Design Criteria: Supporting evidc11cc: 

Installed two IWS wells wiU1 mechanical and control components as designed 

Comtructcd as Dcsig11ed Completed st11rt-up and shake-down of IWS system as summarized in start-up report (October, 2004) 

Completed and submitted approved O&M manual wiU1 as-builts for IWS system as designed (July, 2005} 

Established effective plume capture zone and radius of influence as presented in IWS start-up report (October, 2004) 

Both JWS wells pumping, recirculating, and treating groundwater 

Delivering sparge air to treat groundwater 

Operating as Desigued 
Treating the extracted groundwater by significantly lowering the PCE concentration 

Saturating the groundwater with dissolved oxygen within the well at the design pumping rate 

O&M manual completed and approved (July, 2005) 

On-going operation and monitoring with uptime for the two wells of92% 

Quarterly O&M Reports submitted for 2004/2005 and annual report to be submitted for 2005 

Installation ofdowngradient Wells G6M-04-06X and G6M-04-07X and upgradient Wells G6M-04-05X and G6M-03-08X for IWS 
system monitoring 

Mo11itori11g Neh110rk btstalled 
Established effective capture zone and radius of influence during start-up oflWS system 

Monitoring VOC treatment/removal effectiveness of each IWS well on a monthly basis 

Monitoring in-situ effectiveness of!WS system at downgradient Wells G6M-04-06X and G6M-04-07X and upgradient Wells G6M-
04-05X and G6M-03-08X 

Criteria for Successfut'2l Operation: 

Peiformauce Criteria: Supporting evidence: 

Pumping at -20-30 gpm (total), this is in excess of the PCB-impacted OW flow into the area 

Remove PCE Mass;,, /WS Area a11d Removing-90% of PCE mass in groundwater flowing into the IWS capture area 
Improve Dow11gradie11t Gro1111dwater 

Quality PCE concentrations at Well G6M-04-07X were reduced from 1,100 ppb 011 12/17/04 to 170 ppb on 07/05/05, an 85% reduction in 
groundwater PCE concentrations, documented in regular quarterly and annual O&M reports 

Pumping at ~20-30 gpm (total), this is excess of lhe GW flow into the area 

Develop a11 /11-sitll Aerobic Barrier 
Delivering sparge air at -80-100 cfm per well and raising DO levels to saturation 

Dow11 Gradie11t of ERD Application Transfcrring-1.4 lbsfday ofoxygen to groundwater, or a total of ~700 pounds to date 
Areas 

Reduced iron has not been detected or impacted operation of the IWS wells 

Downgradient monitoring wells G6M•04-06X and 07X show elevated DO and ORP levels 

I) "Proper'' operation is defined as "operating as designed", as described in: " Guidance for Evaluation of Federal Agency Demonstrations that Remedial Actions are Operating 
Properly and Successfully Under CERCLA Section 120(h}(3}", by the Office of Solid Waste and Emergency Response, Interim document, August, 1996. 

2) "Successful" operation ofa remedial system is defined as "its operation will achieve the cleanup levels or perfonnance goals delineated in the decision document", 
additionally, "that remedy must be protective of human health and the environment" as described in:" Guidance for Evaluation of Federal Agency Demonstrations that Remedial 
Actions arc Operating Properly and Successfully Under CERCLA Section I 20(h)(3)", by the Office of Solid Waste and Emergency Response, Interim document, August, 1996. 
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Table 6. Summary of Substrate Reagent Injections, Full Scale ERO System, AOC 50, Devens, Massachusetts 

Carbs 
Hydrated Average Average Average 

Injection Solution Solution 
Added 

Ferrous Amonium Injection Pressure at Flow Rate 

Well ID Event Injected Strength Sulfate PolyPhosphate Time Well Head to Well 

(dd-mm-yy) (gal) (%) (lbs) (lbs) (gal) (hh:mm) (psi) (gpm) 

Source Area: 4-Oct-04 2,534 10% 1,292 0:25 3.75 5.49 

4-Nov.04 2,400 13% 1,591 0:13 7.33 9.29 

30-Nov-04 1,600 10% 816 0:10 4.30 8.05 

4-Jan-05 1,600 10% 816 0:10 4.60 7.83 

27-Jan-05 5,000 10% 2,550 0:24 14.38 10.63 

17-Mar-05 2,400 10% 1,224 0:17 12.47 7.63 

15-Apr-05 1,440 10% 734 0:07 6.80 10.93 

20-Mav.05 1,600 10% 816 0:34 9.65 4.44 

27-Jun-05 2,060 10% 1,051 206 0:16 3.83 6.71 

21-Jul-05 2,060 10% 1,051 206 0:19 2.19 2.19 

25-Aug-05 2,060 10% 1,051 206 0:19 8.53 7.13 

22-Seo-05 2,060 10% 1,051 206 0:11 3.94 9.44 

20-Oct-05 2,060 10% 1,051 206 0:15 3.44 7.27 

16-Nov-05 2,060 10% 1,051 206 0:12 8.75 8.44 

28-Dec-05 2,000 10% 1,020 200 0:11 4.44 9.06 

25-Jan-06 2,400 10% 1,224 240 0:17 8.25 5.60 

23-Feb-06 2,000 10% 1,020 200 0:15 4.50 6.23 

22-Mar-06 2,000 10% 1,020 0 8.00 0:22 10.69 7.47 

20-Apr-06 2,000 10% 1,020 0 8.00 0:20 4.69 5.39 

25-Mav.06 2,000 10% 1,020 200 0.00 0:21 2.60 5.95 

22-Jun-06 2,000 10% 1,020 200 0.00 0:22 3.67 5.43 

Source Area Subtotals: 45,334 23,488 2,276 16.00 0:17 6.32 7.17 

Area 2: 04-Oct-04 1,770 10% 903 0:28 3.51 13.33 

04-Nov-04 520 13% 345 0:10 0.00 12.16 

30-Nov-04 680 10% 347 0:15 2.50 11.58 

04-Jan-05 680 10% 347 0:07 0.13 24.61 

14-Feb-05 1,240 10% 632 0:25 0.00 0.00 

17-Mar-05 170 10% 87 0:07 0.00 6.07 

15-Apr-05 720 10% 367 0:15 1.25 11.44 

20-Mav.05 820 10% 418 0:16 1.75 12.81 

27-Jun-05 1,800 10% 918 180 1:35 4.76 5.00 

21-Jul-05 1,800 10% 918 180 0:30 0.00 11.41 

28-Auo-05 1,800 10% 918 180 0:42 0.00 13.63 

22-Seo-05 1,800 10% 918 180 0:43 0.00 13.68 

20-Oct-05 1,800 10% 918 180 0:47 0.50 10.41 

16-Nov-05 1,800 10% 918 180 0:48 0.50 9.88 

28-Dec-05 1,600 10% 816 160 0:34 0.00 11.29 

25-Jan-06 2,000 10% 1,020 200 0:40 0.00 11.65 

23-Feb-06 1,600 10% 816 160 0:43 3.50 9.13 

22-Mar-06 1,600 10% 816 0 6.40 1:10 0.00 13.85 

o:laP1o)ocl'dovcn,'tlrd pilot'i)ilol lo$\ reporl\Tablo•\Tab\o 6-AOC 50 lnjllction Summary 



Table 6. Summary of Substrate Reagent Injections, Full Scale ERD System, AOC 50, Devens, Massachusetts 

Carbs 
Hydrated Average Average Average 

Injection Solution Solution 
Added 

Ferrous Amonium Injection Pressure at Flow Rate 
Well ID Event Injected Strength Sulfate PolyPhosphate Time Well Head to Well 

(dd-mm-yy) (gal) (%) (lbs) (lbs) (gal) (hh:mm) (psi) (gpm) 

20-APr-06 1,600 10% 816 0 6.40 0:50 0.00 6.97 

25-Mav-06 1,600 10% 816 160 0.00 0:36 0.00 10.13 

22-Jun-06 1,600 10% 816 160 0.00 0:33 0.00 12.14 

Area 2 Subtotals: 29,000 14,870 1,920 12.80 0:35 0,88 11.01 

Area 3: 04-Oct-04 1,800 10% 918 0:29 3.01 8.61 

04-Nov-04 650 13% 431 0:10 0.00 12.16 

30-Nov-04 850 10% 434 0:11 0.00 16.59 

04-Jan-05 850 10% 434 0:17 0.00 9.71 

14-Feb-05 1,250 10% 638 0:54 0.00 4.63 

17-Mar-05 650 10% 332 0:11 5.80 12.24 

15-Anr-05 900 10% 459 0:14 4.00 12.93 

20-Mav-05 1,025 10% 523 0:32 1.10 6.41 

27-Jun-05 2,425 10% 1,237 243 0:54 0.30 9.06 

21-Jul-05 2,425 10% 1,237 243 0:43 1.50 11.20 

25-Aug-05 2,425 10% 1,237 243 0:56 1.30 7.32 

22-Sep-05 2,425 10% 1,237 243 0:43 0.48 11.67 

20-Oct-05 2,425 10% 1,237 243 0:54 1.20 9.36 

16-Nov-05 2,425 10% 1,237 243 0:43 0,00 11.50 

28-Dec-05 2,000 10% 1,020 200 0:56 0.00 11.50 

25-Jan-06 2,500 10% 1,275 250 0:47 2.00 9.91 

23-Feb-06 2,250 10% 1,148 225 0:48 1.20 6.56 

22-Mar-06 2,250 10% 1,148 o 9.00 0:35 0.60 13.39 

20-APr-06 2,250 10% 1,148 o 9.00 0:43 0.00 10.05 

25-Mav-06 2,250 10% 1,148 225 0.00 0:39 0.00 12.13 

22-Jun-06 2,250 10% 1,148 225 0.00 0:45 0.00 10.51 

Area 3 Subtotals: 38,275 19,620 2,580 18.00 0:37 1.07 10.35 

Area 4: 04-Oct-04 1,800 10% 918 0:33 1.55 10.52 

04-Nov-04 650 13% 431 0:10 -0.40 12.38 

30-Nov-04 850 10% 434 0:17 0.00 10.13 

04-Jan-05 850 10% 434 0:20 0.00 8.50 

14-Feb-05 1,250 10% 638 0:30 0.00 8.33 

17-Mar-05 650 10% 332 0:13 4.20 9.82 

15-APr-05 850 10% 434 0:17 2.50 10.03 

20-Mav-05 1,025 10% 523 0:14 1.50 14.64 

27-Jun-05 2,500 10% 1,275 250 1:08 0.80 7.36 

21-Jul-05 2,500 10% 1,275 250 0:41 0.00 12.77 

25-Au9-05 2,500 10% 1,275 250 0:53 1.90 8.78 

22-Sep-05 2,500 10% 1,275 250 1:16 0.28 6.00 

20-Oct-05 2,500 10% 1,275 250 0:53 0.80 9.58 

16-Nov-05 2,500 10% 1,275 250 0:49 10.00 9.70 

g:laproj<l~l'<lovoni'<lrd pilo\'.>ilol la~I 1opo,l\Tablo~\Tablo 6· AOC 50 lnjocLion Summoty 



Table 6. Summary of Substrate Reagent Injections, Full Scale ERO System, AOC 50, Devens, Massachusetts 

Carbs 
Hydrated Average Average Average 

Injection Solution Solution Ferrous Amonium Injection Pressure at Flow Rate 
Well ID Event Injected Strength Added Sulfate PolyPhosphate Time Well Head to Well 

(dd-mm-yy) (gal) (%) (lbs) (lbs) (gal) (hh:mm) (psi) (gpm) 

28-Dec-05 2,400 10% 1,224 240 0:40 3.80 7.46 

25-Jan-06 3,000 10% 1,530 300 0:51 0.00 10.23 

23-Feb-06 2,700 10% 1,377 270 1 :16 0.80 7.65 

22-Mar-06 2,700 10% 1,377 0 10.80 1:19 1.40 9.11 

20-Apr-06 2,700 10% 1,377 0 10.80 0:57 0.00 8.32 

25-May-06 2,700 10% 1,377 270 0.00 0:56 0.00 7.43 

22-Jun-06 2,700 10% 1,377 270 0.00 0:54 0.00 3.59 

Area 4 Subtotals: 41,825 21,430 2,850 21.60 0:43 1.39 9.16 

Area 5: Pilot test: 36,182 10% 18,453 

04-0ct-04 2,280 10% 1,163 0:33 1.14 10.72 

04-Nov-04 780 13% 517 0:14 0.00 9.58 

30-Nov-04 1,020 10% 520 0:28 0.83 6.07 

04-Jan-05 1,020 10% 520 0:24 0.00 7.07 

14-Feb-05 1,500 10% 765 0:30 0.00 7.07 

17-Mar-05 780 10% 398 0:11 4.40 12.30 

15-Apr-05 1,020 10% 520 0:16 2.20 10.12 

20-Mav-05 1,230 5% 314 0:15 0.33 13.67 

27-Jun-05 1,200 10% 612 120 0:29 0.60 6.80 

21-Jul-05 2,400 5% 612 240 0:20 0.50 8.66 

25-Aug-05 2,400 5% 612 240 0:26 1.20 7.63 

22-Sep-05 2,400 5% 612 240 0:29 1.80 11.09 

20-0ct-05 2,400 5% 612 240 1:06 1.10 8.65 

16-Nov-05 2,400 5% 612 240 1:12 0.00 10.91 

28-Dec-05 1,980 10% 1,010 198 1 :01 4.00 8.66 

25-Jan-06 0 0% 0 0 0:00 0.00 0.00 

23-Feb-06 2,700 5% 689 270 0:49 1.70 8.90 

22-Mar-06 2,700 5% 689 0 5.40 0:40 1.30 8.46 

20-Anr-06 2,700 5% 689 0 5.40 0:49 0.00 7.63 

25-Mav-06 2,700 5% 689 270 0.00 0:55 0.00 7.80 

22-Jun-06 2,700 5% 689 270 0.00 0:48 0.00 8.04 

Area 5 Subtotals: 74,492 31,294 2,328 10,80 0:34 1.01 8.56 

TOTALS: 228,926 gallons 110,701 pounds of carbohydrates 
11,954 pounds of hydrated ferrous sulfate 

79 pounds of amonium polyphosphate 
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Table 7. Summary of IWS System Operation and Mass Transfer Rates, AOC 50, Devens, Massachusetts 

Pumping Well Run Groundwater Influent Effiuent PCE PCE Mass Transfer DO Mnss Transfer 
Date& Time Well 

Rate Time Treated PCE PCE Removal 

(gpm) (hoW"S) (1000 gal) (uglli4> (ug/1)(4) (ugltt> (lbs/day) I (lb~!:; 
101 {total lbs) (lbs/d1iyisil {lotnl lbs) 

IWS-1 Ooeratlon: 
5/28/2004 IWS-1 JO 5 3 580 70 510 0.061 0.013 0.720 0.15 
6/30/2004 IWS-1 14 336 281 330 lJ 277 0.047 0.655 1.008 14.06 
7/28/2004 IWS-1 15 592 511 290 28 262 0.047 1.158 1.080 25.58 
8/27/2004 IWS-1 14 1117 952 220 26 194 0.033 1.871 1.008 47.64 
10/6/2004 IWS-1 12,2 2077 1,655 170 17 Ill 0.022 2,768 0.879 82.79 
l l/3/2004 IWS-1 11.4 2752 2,117 170 13 157 0.Q21 3.372 0.821 105,89 
12/16/2004 IWS-1 16.7 3752 3,119 57 18 39 0.008 3.698 1.203 156.01 
1/13/2005 IWS-1 14.9 4418 3,712 120 13 J07 0.019 4.227 1.070 185.70 
21712005 IWS-1 15,0 5018 4,251 130 15 115 0.021 4.744 1.079 212.66 

4/28/2005 IWS-1 14.3 6269 5,328 180 23 157 0.027 6.l54 1.033 266.53 
5/19/2005 IWS-1 15.0 6774 5,782 110 18 92 0.017 6.502 1.079 289.23 
6/28/2005 IWS-1 12.2 7693 6,456 !JO 19 91 0.013 7,013 0.881 322.96 
7/221}.005 IWS-1 11.4 8266 6,850 150 28 122 0.017 7.414 0.824 342.66 
8/11/1005 IWS-1 9.4 8517 6,991 180 27 153 0.017 7.594 0.675 349.72 
9/12/2005 IWS-1 8.6 8669 7,070 340 45 295 0.031 7.787 0.623 353.66 
10/5/2005 IWS-1 14.3 9222 7,546 200 33 167 0.029 8.450 J.033 377.46 
11/2/2005 IWS-1 12.2 9912 8,052 120 19 101 0.015 8.876 0.881 402.79 
12/91}.005 IWS-1 14.3 10780 8,799 120 15 J05 0.Q\8 9,530 1.033 440,15 
1/6/2006 IWS-1 13.7 11451 9,350 120 16 104 0.017 10,008 0.985 467,70 

2/10/2006 IWS-1 13.0 12287 10,001 130 14 116 0.018 10,637 0.934 500,25 
3/20/2006 IWS-1 13.0 13199 10,710 2JO 20 190 0.030 11.761 0.934 535.75 
4/12/2006 IWS-1 14.3 13695 11,137 290 JI 259 0.045 12.682 l.033 557.09 
5/12/2006 IWS-1 13.0 14270 11,585 250 22 228 0.036 13.534 0.934 579.50 
6/30/2006 IWS-1 11.4 14278 11,590 250 22 228 0.031 13.544 0.824 579.77 

IWS.2 Oneration: 
6/30/2004 IWS-2 14 4 3 330 36.5 293.5 0.049 0.008 1.008 0.17 
7/28/2004 IWS-2 15 256 230 230 25 205 0.037 0.396 1.080 11.51 
8/271}.004 IWS-2 14 781 671 220 25 195 0.033 1.113 1.008 33.57 
10/6/2004 IWS-2 13 1741 1,420 110 25 85 0.013 1.643 0.936 71.03 
11/3/2004 IWS-2 11 2416 1,865 170 14 156 0.021 2.223 0.792 93.31 
12/16/2004 lWS-2 II 3219 2,395 41 5.1 35.9 0.005 2.381 0.792 119.82 
1/13/2005 IWS-2 10,8 3885 2,826 170 11 159 0.Q21 2.952 0.776 141.36 
2/7/2005 IWS-2 11.4 4485 3,238 170 JO 160 0.022 3.501 0.824 161.96 
4/28/2005 IWS-2 12.4 6155 4,479 180 15 165 0.025 5,208 0.892 224.03 
5/1912005 IWS-2 12.2 6660 4,849 150 9 141 0.021 5.644 0.881 242,57 
6/28/2005 IWS-2 9.7 7626 5,409 160 5.5 154.5 0.Q\8 6.365 0.697 270,58 
7/221}.005 IWS-2 8.6 8199 5,707 140 0 140 0.015 6,713 0.623 285.48 
8/11/2005 IWS-2 10,2 8678 6,001 220 3.8 216.2 0.027 7,242 0.737 300.16 
9/12/2005 IWS-2 9.7 8777 6,058 270 8.4 261.6 0.030 7.368 0,697 303.05 
10/5/2005 lWS-2 11.8 9055 6,255 170 14 156 0.022 7.623 0.847 312.86 
11/212005 IWS-2 11.4 9267 6,400 140 11 129 0.Q\8 7.780 0.824 320.14 
12/9/2005 IWS-2 12,2 9827 6,811 220 11 209 0,031 8.496 0.881 340.71 
1/6/2006 IWS-2 10.6 10498 7,238 130 14 116 0.015 8,908 0,763 362.04 

2/10/2006 IWS-2 7.5 11335 7,614 220 14 206 0.019 9.554 0.540 380.86 
3/20/2006 IWS-2 6.1 11930 7,832 260 11 249 0.Q\8 10.008 0.441 391.78 
4/12/2006 IWS-2 12.2 12112 7,965 130 34 96 0.014 10.114 0.881 398.43 
5/12/2006 IWS-2 13.0 12520 8,283 210 35 175 0.027 10.578 0.934 414.33 
61301}.006 IWS-2 11.4 12986 8,603 470 69 401 0.055 11.647 0.824 430.34 
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Table 7. Summary of IWS System Operation and Mass Transfer Rates, AOC 50, Devens, Massachusetts 

Date& Time Well 

Combined IWS O1Jeratlon: 
5/28!2004 
6/30!2004 
7/28/2004 
8/27/2004 
10/612004 
l l/3!2004 
12/16/2004 
1/13/2005 
2/7!2005 

4/2811.005 
5/1912005 
6/28/2005 
7/22/2005 
8/11/2005 
9/1212005 
10/5(2005 
l l/2!2005 
12/9/2005 
i/6!2006 

2/10!2006 
3/20!2006 
4/12/2006 
5/12/2006 
6/30/2006 

Abbreviations: 
gpm - gnllons per minute 
gal - gnl!ons 

IWS-1 
BOTH 
BOTH 
BOTH 
BOTH 
BOTH 
BOTH 
BOTH 
BOTH 
BOTH 
BOTH 
BOTH 
BOTH 
BOTH 
BOTH 
BOTH 
BOTH 
BOTH 
BOTH 
BOTH 
BOTH 
BOTH 
BOTH 
BOTH 

11g/L- micrograms per liter 
mg/L • mllligmms per liter 

lbs- pounds 

Pumping Well Run Groundwater Influent Emuent PCE PCE Mass Transfer 
Rate Time Treated PCE PCE Removal 

{gpm) (hows) (!000 gal) (uglli4l (ug/1/◄J (ug/li4J (lbs/day) l(lb~~!~ IOI (total lbs) 

(davs) Av• A,• A,• 
10 0.21 J 580 70 SIO 0.061 0.061 0.013 
28 14 284 330 45 285 0.096 0.034 0.663 
JO 25 742 260 27 234 0.084 0.028 1.554 
28 47 1,624 220 26 195 0.065 0.023 2.984 

25,2 87 3,075 140 21 119 0.036 0.014 4.411 
22.4 I 15 3,982 170 14 157 0.042 0.019 5.595 
27.7 156 5,514 49 12 37 0.013 0.005 6.079 
25.6 184 6,538 145 12 133 0.040 0.015 7.179 
26.4 209 7,489 150 13 138 0.043 0.016 8.246 
26.7 261 9,807 180 19 161 0.052 0.019 11.362 
27.2 282 10,631 130 14 117 0.037 0.014 12.146 
21.9 321 11,865 135 12 123 0.031 0.014 13,378 
20.1 344 12,557 145 14 131 0.031 0.016 14.127 

19.6 355 12,992 200 15 185 0.044 0.022 14.836 
18.3 361 13,128 305 27 278 0.061 0.033 15.155 
26.1 384 13,800 185 24 162 0,051 0.019 16.073 
23.7 413 14,452 130 15 115 0.033 0.014 16.656 
26.6 449 15,610 170 13 157 0.049 0.018 18.026 
24.3 477 16,587 125 15 110 0.032 0.013 18.916 
20.5 512 17,614 175 14 161 0.037 0.018 20.191 
19.1 550 18,542 235 16 220 0.048 0.025 21.769 
26.6 571 19,102 210 33 178 0.059 0.022 22,797 
25.9 595 19,868 230 29 202 0.063 0.024 24.112 
22.9 614 20,193 360 46 3/5 0.086 O.G38 25.192 

PCE: 25.2 

Notes: 
I. VOCs in water were determined by analysis with EPA method &2608 with GC/MS by EPA 5030B. 
2. Dissolved o;,tygen mass transfer is based on an avernge influent DO of4 mg/I and all effluent DO of 10 mg/I 
3, Values in italics nrc assumed based upon previous Site datn, 

G:\APROJEC1\Dcvcns\OPS_Octobcr 2006\Tables\Table 7. AOC 50 IWS Removal SummnryT-2-IWSMassTransfcr 

DO Mass Transfer 

(lbs/dayisil (total lbs) 

0.720 0.15 
2.017 14.23 
2.161 37.10 
2.017 81.22 
1.815 153.82 
J.614 199.20 
1.995 275.84 
1.846 327.06 
1.903 374.62 
1.925 490.56 
J.960 531.80 
1.578 593.54 
1.447 628.14 
1.412 649.88 
1.320 656.71 
1.880 690.33 
1.705 722.93 
1.914 780.86 
1.748 829.74 
1.474 881.10 
1.375 927.53 
1.914 955.52 
1.869 993.83 
1.648 l010.11 

DO: 1010 
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Figure 11. ERO Area 5 Monitoring Data 

MW-3, 40 feet downgradient 
AOC 60, Devens Mos~chusotts 

lnorganics Begin adding FeS04: 
June, 2005 

- ~:~1-----~---------·--·--·-·-·----. ----· _., ---·- ------ -- ... _ -·--·---~----:9~ 810 ~ 
~ 120 -- --- - --- - --- - ---·. --- - --- -- - --- - -- - - -·--· ·- ·-- - -- - --- --- -_..:::._- - -~-- 610 ;:2 
~ so _ _ _ _ _ _ _ __ _ - - - - - ___ •. ____ - _ - - - . - - - - - - - - - - - - - - - - - - - - - . - -· - - ½Li. - - . - • 410 i a 

40 ---- ------ •------------------------------------------------------ ~o ~ 
0-1---=-=--~---------------''-~--------------------'-10 
Nov-01 May.02 Nov-02 May-03 Nov-03 May-04 

Date 

Nov-04 

! ...... Ferrous Iron (mg/I) -a-Arsenic (ug/1) I 

pH 

May-05 Nov-05 May-06 

12 

·::I ····· ·· · · ·· ·· · · ·· · · · · · · ··· · ··· · ···········AS·· 1 

- 9 -------------------------------------------------- -- ·-----------------
" Cl. 8 ---·--------------------------·--------------·--------·---- ----·-·-----·--------

~ 2■111o-~-- ----~--- ■ ~----.--.---------------- ·s=------
Nov-01 May-02 Nov-02 May-03 Nov-03 

Begin monthly addition of TOC: 

May-04 

Date 

1---,H 1 

Nov-04 May-05 Nov-05 May-06 

so,ooo ,--,Dc::e:,c;,_.,;2:,:00,c1c_ _______________ ,.-------------------, 300 

50,000 250 

~40,000 --·------------·------------------ 200~ 
"- ~ 

150 .§. Cl 30,000 

~ ,. 20,000 

10,000 

0 
Nov-01 

0 
Nov-01 

May-02 Nov-02 

May-02 Nov-02 

May-03 

May-03 

Nov-03 May-04 

Dato 

Nov-04 May-05 Nov-05 May-06 

I ...... Methane (ug/1) --0-TOC (mg/L) I 

Nov-03 May-04 

Dato 

Curren! ethane level Is about 50% of the last 
-· - - - - - .reported.lnfluent.PCE..leve! (Sept.,..2005~on .• - -· -

a molar basis, Indicates at least half the PCE 
·- - -· - -· -· - -· - b.a.~ b_e.1,ri..fq!ly_d_egra_dfld_a[!d __ C!!:rJ.b.~ - - - -

accounted for In a mass balance 

Nov-04 May-05 Nov-05 May-06 

I----PCE --6- TCE -+-1,2-DCE -0-VC -+- lVOC -o- Ethene I 

G:\APROJEC1'0ovens\OPS_October2006\flgur~\F!gu,es 11-18 ERO Evoluolion AAGFig 11 AREA5•AAG 

(J 

100 I:! 
50 

0 

"' 



Figure 12. ERO Area FDW-NE Monitoring Data 
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Figure 13. ERD Area FDSA Monitoring Data 
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Figure 14. ERO Area 2 Monitoring Data 
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Figure 15. ERO Area 3 Monitoring Data 
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Figure 16. ERO Area 4 Monitoring Data 
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Figure 17. Iron and Arsenic Concentrations and Ratios Within and Downgradient of 
the Area 5 ERO Reactive Zone 
AOC 50, Devens, Massachusetts 

3,500 ~-------------,-----------------~ 800 
cJ=RD reactive zone Aerobic recovery zone 

3,000 A 

-
0 - I □ .§ '§i 2,500 A /.e -.. 1 /Dissolved Arsenic I i 
~ 2- ~ / Trendline 

- C: Q) 

~ c, 2,000 □ _: : '."' Ill >, / : =:---c----- I 

~ 6 j' 1A Dissol~ed Oxygen 
·- -c 1 500 : ; Trendlme 
C Q) 1 ---: 

GI> ." '\ I 
U) - • 
I.. 0 : 
<( Cl) : 
• • en 1 000 _. 
C: 

•- I ,._ .. _. 
,... • I 

0'-1 : " ,, 7 

I.. ~/ 

500 I ~ • 0 _,,,.,,, , J ,.., □ : ~ ...... 
p 

□ 
o • o lo 

0 50 100 150 200 250 300 

□ Fe:As 0 Dissolved Oxygen A Arsenic 

700 

600 

500 ::::--Cl 
::I -400 -~ 
C: 
Q) 

l!? 
300 <( 

200 

100 

0 



Figure 18. Ferrous Iron to Arsenic Ratio in Sitewide Downgradient ERD Monitoring Wells 
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Fi"glire 19. PCE and TVOC ERD Degradation Rates in Area 5 Well Locations 
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APPENDIX A 

PARCEL#AS 

A certain parcel of land located in the Town of Ayer, Middlesex County Massachusetts, 
known as Lease Parcel AS located on the easterly side of the main gate and the southerly 
side of Rt. 2A, beginning at a point with the NAD coordinates(± 50feet) N3035200, 
E628080. 

• Thence running along the southerly side of Rt. 2A S-64° -54'E, eight hundred and 
twenty five feet±, (825'±) to a point; 

• Thence S23° -54'W, one hundred and eighty feet±, (180' ±) to a point; 
• Thence N61 ° -30'W, three hundred and eighty five feet±, (385' ±) to a point; 
• Thence S70° -12'W, one hundred and fifty five feet±, 155 ±) to a point; 
• Thence N62° -27'W, three hundred and two feet±, (302' ±) to a point; 
• Thence N27° -40'W, one hundred and ninety seven feet±, (197'±) to a point; 
• Thence N66° -48'E, one hundred and eighty feet±, (180' ±) to the point of 

beginning; 

Said Parcel contains 188,330 square feet± or 4.3 acres±. Said Parcel also contains 
building #3803 



I 
. ' ; I 

LE.i'.SE IN FURTRER.l'-"1CE OF CON"'vEY.i'.NCE 

OF REAL PROPERTY AND FACILITIES ON 

TEE FORT DEVENS, MASSAC.";,uSETTS, 

MILITARY RESERVATION 



Exhibit 
Nurnbe.r 

A 

B 

C 

EXHIBITS 

Title 

Lease Premises 

Memorandum of Agreement 

Survey of Condition 

ii 

Delivered at Closing 

Delivered at Closing 



I , 
i 

I 
i , 

, I 

Department of the Army for the purchase of portions of the 

property that formerly comprised Fort Devens; and 

WHEREAS, the ~_rmy, as authorized by the Base Closure Law, 

has determined that the Land Bank's application meets the 

criteria for conveyance to assist economic development and has 

accepted the application; and an offer to purchase/sell has been 

negotiated and accepted by Jtrmy and the Land Bank, in a 

Memorandum of Agreement (the MOA), dated May 9, 1996, regarding 

the transfer to the Land Bank of certain portions of Fort Devens 

nc: bei2g ~etained by the Army or transfe~red to federal 

age~cies, for the purpose of implementing the Reuse Plan; ar.d 

½"HEREAS, due to the ongoing environmental cleanup and the 

unexploded ordnance (UXO) clearance process at. ?ort. Devens being 

undertaken Dy the ll~rmy, in order to impleme::.t t:.:le intentions of 

the F_rmy and the Land Bank as set fo~th int.he MOA, certain 

parcels will be leased.rather than conveyed pending completion of 

the environmental cleanup ·and UXO clearance by the Army, said 

parcels being more particularly described in Exhibit A, 

ba.:reinafter referred to as the ''Lease Premises. 11 

W'rlEREAS 1 as soon as a Finding of Suitability to Transfer 

(FOST) is executed by the .A:.rmy £or the Lea.sed Premises; or a 

por~ion of said Leased Premises, and said Leased Premises may be 

conveyed consistent with the requirements cf the Comprehensive 

Environmental Response, Compensation and Liability Act, 42 U.S. C. 

9620 (h), as amended, and other legal and ?Olicy requirements, 

the Secretary of the Army intends to convey the same to the Land 

Bank by one or more quitclaim deeds, as provided for in the MOA, 

and the Land Bank agrees to accept such conveyance(s) as soon as 

the above-referenced conditions are met; and 

2 
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Army Corps of Engineers, New·England Division, Frederick C. 

Murphy Federal Building, 424 Trapelo Road, Waltham, MA 02254-

9149, and THE GOVERNMENT L.l'.ND BANK (Land Bank), a Massachusetts 

body corporate and politic created by Chapter 212 of the Acts of 

1975, as amended, having its principal office at 75 Federal 

Street, 10th Floor, Boston, Massachusetts 02110. 

THIS LEASE is granted subject to the following terms and 

conditions: 

_i:...RTICLE l 

LEASE; LEASE TERM; USE OF LE.l'_SE PREMISES 

1. 01 To have and to D.old for a term commencing May 9 1 1.95 5 and 

ending on May 9, 2045 (Lease Term), unless sooner ~erminated or 

conveyed in fee pursuant to the terms hereof or of the Memcrandum 

O = ~gre 0 men- botw0 -n -ho -u-n-- 0 d s--~es o= Ameri'ca and--ho l.. _--:,., - '- L. -- .._t::: - ;_ __ ,... • .:.;....... i..C.l.. .l. ... .,.. !.- 1-----

Government Land Bank for the Conveyance of Fort Devens., 

Massachusetts·, dated May _9, 1995 (MOA), attached as Exhibit B,. 

the Army hereby leases to the Land Bank, and the Land ·Bank hereby 

leases from the Army, the Lease Premises (Exhibit A herein), 

including all buildings, facilities and improvements thereon and 

rights appurtenant thereto. If due to default by the Land Bank 

or termination of the MOA, the Land Bank is not entitled to 

conveyance of the Leased Premises at the time the Army is able to 

convey in fee, then the Lease shall terminate on the date of 

execution of a Finding of Suitability to Transfer (FOST) by the 

Army with respect to ~hat portion of the Leased Premises covered 

by the FOST. The Lessor reserves the use and occupancy of the 

following buildings, including all facilities and areas currently 

used by the Lessor in connection therewith, and the right of 

ingress and egress thereto, until July 10, 1997: T-204, ASP 
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include successors and assigns, and their duly authorized 

representatives. 

ARTICLE 2 

RENT 

2. 01 The Land Bank shall provide the Army .,a./§}~91. (Rent) 

hereunder, (a) proteccion, repair and maintenance of, anC 

as.surnption of sole cperati.ng re_sponsibility for the Lease 

Premises, except wi -:.h regard to Jtrmy operations undert.ake:n 

furtherance of or re:laL.eC. to the environmental clean-up or UZ.O 

clearance of the Le~se Premises, and (b) payment of utility 

charges, as provided in the Utilities Ag~eement contained in the 

The Land Bank aqrees that rnonecary r~nt received by the 

Land Bank from any Sublessee of the Land Bank ~nde~ this Lease 

will be applied to costs incurred by the Land Bank for 

protection, maintenance, operation, repair and imp~oveme~t cf the 

Lease Premises, as may be necessary to cover such costs. 

ARTICLE 3 

CONDITION OF LEASE PREMISES; REP1'.IRS; 

UTILITIES; HISTORIC PRESERVATION 

3.01 The Land Bank nas inspected and knows and accepts the 

condition and state of repair of the Lease Premises. 

understood and agreed. -chat the Lease Premises are lease:4,:;;,i.:Bt;,,~~ 
11 as is, 11 11 where is 11 .con9;~:C:ion~ withou.t any represent~tion or 

warranty by the Army concerning the state of repair or condition 

of the Lease Premises, and without obligation on the part of the 

Army to make any alterations, repairs or additions, except as may 

be specifically provided herein. The Land Bank acknowledges that 

6 
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expense. The Land Bank shall exer.cise due diligence in the 

protection of all property located on the Leased Premises against 

fire, casualty, or damage from any and all causes, excepting: (i) 

reasonable wear and tear, (ii) alterations, construction, site 

preparation or demolition undertaken pursuant to J:tr_ticle 12; and 

(iii) alterations or damage done in conjunction with 

environmental remediation or UXO clearance activities conducted 

bv the Army or its contractors. For any Leased property that is 

not conveyed to the Land Bank upon termination or expiration of 

this leasei .is not covered by the above exceptionsi. a3:1d that is 

ciamaged or destroyed ;:)y the Z..:and Bank with:)'.J.t :,,.rritt.en perm.1.ss1.on 

of the: }l..rmy"; the Land Bank shall be repair or ::-eplace said 

property to the r~asonable satisfaction cf the Army; or, in lieu 

of such repair er replacement, the Land Ea~k shall I at the f_rmy' s 

election, pay to che hrmy money in an amou~t sufficient to 

compensate for the loss sustained by the A~my by reason of said 

C.amages or desti:-uctio!!. It is understood and agreed by the 

parties, however, tha~ portions of the Lease P=emises, as 

determined by the Lanci Bank, may be maintained at the minimal 

level necessary to prevent· dete~io:-ation -and diminUtion of value, 

pending reuse thereof by the Land 3ank. 

3. 04 The Land Bank sl-_all provide, at its sole cost and expense, • 

j ani to:.--ial I building r:.~intenance and repair and grounds 

maintenance services a: the Lease Premises, as may be required by 

the Land Bank in the cperation of the Lease Premises. 

3.05 Zn accordance w~:h and if authorized by the Utilities 

Agreement contained i:-. the MQJI_, the Land Bank may request, and 

the Army shall provide to the Lease Premises, electricity, 

natural gas, water, sewer, and telephone services, on a 

reimbursable basis during the period that the Army retains 

operation of said sys:ems: Furthermore, if the Land Bank obtains 

8 
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administrative departme~ts, bureaus and officials and of the 

Devens Enterprise Commission established pursuant to Chapter 498 

of the Massachusetts Acts of 1993, as amended. The Land Bank 

shall pay all costs,. expenses, claims, fines, penalties and 

damages that may in any manner arise out of or be imposed because 

of the failure of the Land Bank to comply with said laws. The 

provisions of this paragraph shall (a) in no way compromise the 

Army's obligation under applicable legal requirements to complete 

the environmental c_lean-up of the Lease Premises or the clearance 

of ·uxo thereon, or to indemii~ify the Land Bank, as provided for in 

the MOP._; (b) not obligate the Land Bank to compl-=:_t:e t2.e 

environmental clean-up of the Lease Premises being undertaken by 

the Army as required under CERCLJ.l_ 1 the National Conti~gency Plan 

{NCP) 1 the FFA 1 the MOA1 and deeds from the Army ~o the Land 

Bank . 

ARTICLE 5 

INDEMNIFICATION OF THE ARMY 

5.01 The indemnification provided by the Land Bank to the ~xmy 

under this Article 5 is subject to the indemnification provided 

by the Army to the Land Bank under Article 5 of the MOA and in 

the event of conflict or inconsistency between the provisions of 

Article 5 of this Lease and said provisions of Article 5 of the 

MOA, said provisions of Article 5 of the MOA shall control. 

5.02 The Army shall not be responsible for damages to property 

or injurfes or 0.eath to persons which may arise from or be 

attributable or incident to the condition or state of repair of 

the Lease Premises, or the use and·occupation of them, or for 

damages to the property of the Land Bank, or for damages to the 

property or injuries or death to the person of the Land Bank's 

10 
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give the Land Bank notice of any claim against it covered by this 

indemnity as soon after learning of such claim as practicable. 

5.04 The Land Bank shall indem..~ify and hold harmless the United 

States from any costs, expenses, liabilities, fines, or penalties 

resulting from discharges, releases, emissions, spills, storage, 

disposal, or any other action by the Land Bank giving rise to 

United States liability, civil or criminal, or responsibility 

under Federal., state or local environmental laws. 

s. OS This Ji..rc.icls 5 and the oblisc.tior.:.s of t!1-c Land Bar1k 

hereunder shall su~vive the expiration or termination of the 

lease and the conveyance of the Leased Premises to the Land Bc.nk. 

The Land Bank I s ob2igation hereUi."1der shall apply whenever the 

United Scates incu~s costs or liatilities for the Land Bank 1 s 

actions giv:ng rise to liability u~der this A~Licle. 

ARTICLE 6 

ASSIGNMENT; SUBLETTING 

6.01 Without the prior written consent of the Army through the 

Corps of Engineers, New England D:vision, the Land Bank shall not 

sublease, license, or grant any in~erest under this lease, except 

as provided for in Ar~icle 9 (Mortgaging). The Army's consent 

shall not be unreasonably withheld or delayed and shall be deemed 

granted if a response is not received by the Land Bank within 

twenty-one (21) days of the receip~ by the Army of a written 

reauest for consent. 3very sublease shall soecificallv identify - " 
and require compliance with the Environmental Protection 

provisions set out in Article 16 of this Lease and shall state 

that it is subject ~o ~he terms and conditions of this lease and 

that I in case of any conflict between the instruments I this lease 

l2 
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may be taxed, assessed or imposed upon the Property or interest 

of the Land Bank with respect to or upon the Lease Premises. 

ARTICLE 8 

DEFAULTS 

8.01 The following shall be deemed a default by either the Army 

or the Land Bank and a breach of the Lease: a party's failure to 

obs.erve or perform an~,. of its obligations 'und€:r the te:rms~ 

covenancs or conditic~s of the Lease, which failure persists 

after the expiration c·f ninety (90) days from the date the 

aggrieved party gives written notice to the pa~ty calling 

attention to the exis~ence of th~t failu~e. However, if ~he 

default is one relati:--.3 to a matter that exposes occupants or :.he 

public to an imminent danger to safety or health of which the 

- public authorities ha·.-e given due nOtice to the party, then such 

shorter notice· to the party, whether written or otherwise I shall 

be sufficient notice c= defa~lt under this Lease. 

8.02 In the event of a default, as provided in 8.0l, the 

aggrieved party may, oe:= its option, following the expiration of 

applicable notice and ;race periods: (a) seek injunctive relief, 

monetary damages, or =~th; (b) take such measures as the 

aggrieved party deems ~easonable to mitigate th~ effeccs of or 

cure such default, and assess all costs incurred for such 

mitigation to the defa·.1lting party; (c) terminate this Lease; or 

(d) avail itself of a-::."•/ combination of said remedies. 

B. 03 _l\...>1y action take,. by either party under this .ltrticle 8 shall 

not waive any right t~at the party would otherwise have against 

the other party who s~all remain responsible for any loss and 

damage suffered by reason of the default or breach. 
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ARTICLE 9 

MORTGAGING 

9.01 The Land Bank or any Sublessee may make a mortgage.or 

mortgages on its interest in the Leas€. The provisions of this 

Article 9 shall be fully applicable to sublessees of the Land 

Bank. 

9.02 If the Land Bank shall have ffiade any rnortgag·e (sometimes 

referred to as a Leasehold Mcrtgage) and if a ~easehold Mortgagee 

(the holder of any Leasehold Mortgage) shall have given to the 

Army a notice (Leasehold Morcgagee's Notice) specifying the name 

'I and address of che Leasehold Mortgagee, the A.rmy shall give to 
, I the Leasehold Mortgagee a copy of each notice of default by.the 

Lanci Bank at the same time as and whenever any such notice of 

default shall thereafter be given by the ~..rmy to the Land Bank, 

add~essed to the Leasehold Mortgagee at the address last 

furnished to the Army. No notice of default by the Army shall be 

deemed to have been given to the Land Bank unless and until a 

copy thereof shall have been so given to the Leasehold Mortgagee. 

The Leasehold Mortgagee shall then have a period of ten (10) days 

more after service of notice uoon it, for remedying- the default 

or causing it to be remedied, than is given the Land Bank under 

paragraph 8.0i herein 1 except in case of imminent danger to 

safety or·health. The Leasehold Mortgagee, in case the Land Bank 

shall be in default, shall, within the period provided for in 

this paragraph 9.02 and, if applicable, 9.04, have the right to 

remedy the default or cause it to be remedied. 

9.03 The Army will accept performance by the Leasehold Mortgagee 

of any covenant, condition, or agreement to be performed under 

16 



arising out of any pending or contemplated foreclosure ac.tion, 

the following provisions of this paragraph shall apply, namely: 

a. The Leasehold Mortgagee must assume the Lease and the 

Leasehold Mortagee shall have no right with respect to the Lease 

Premises unless said Leasehold Mortgagee assumes and delivers to 

the Arrny a duplicate original of the assumption agreement (to be 

executed in form for recording) within ten (10) days after said 

Leasehold Mortgagee acquires title co all or a portion of the 

Land Bank 1 s interest in the Lease. 

b. The Leasehold Mortgagee may transfer its in~erest in the 

Lease to a nominee or a wholly-owned subsidiary corpo:cation 

without the prior consent of the Army, provided, however 1 that 

the· Leasehold Mortga·gee sh.all deliver to the· Jtrmy in ciue form fo:­

recording within ten ( 10} days aft.er the date of t.he trans fer a 

duplicate original of the instrumenc·of assignment and an 

instrument of assump~i~n by the transfe~ee of all of the Land 

Bank's obligations under the Lease, and provided furcher that the 

Army shall be given p~ior written notice of such transfer, and 

that the transferee shall use the Lease Premises in a manner that 

conforms to the Reuse Plan. The Leasehold Mortgagee shall be 

relieved'of any furthe~ liability under the Lease af=er the 

transfer. 

9. 08 l' ... "ly purchaser at a foreclosu:-e sale must· assume the Lease 

and said purchaser shall have no right with respect to the Lease 

Premises unless said purchaser so assumes and delive:cs to the 

Army a duplicate original of the assumption agreement (to be 

executed in form for :-ecording) wichin ten (10) days after said 

purchaser acquires title to all or a portion of the Land Bank's 

interest in the Lease. 

18 
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12.02 If, on or before the date of expiration of this Lease or 

its termination by the Land Bank or the Army in accordance with 

the terms hereof, the Land Bank shall vacate_ the Lease Premises, 

the Land Bank will remove any personal property of the Land Bank 

therefrom, and restore the Lease Premises to as good order and 

condition as that existing upon the date of commencement of the 

term of this Lease, except for: (a) alterations, site 

preparation, improvements or demolition undertaken -- (i) 

pursuant to this P...rticle 12 1 ~~rticle 16, or otherwise he_reuncier 

clearance activities, or (ii) with the permission cf the Army; or 

(b) due to fair wear and tear. If this Lease is terminated by_ 

the Army in accordance with the terrns hereof, the Land Bank shall 

vacate the Lease Prem~ses, remove personal prope~ty therefrom, 

and restore the Lease Premises to the condition aforesaid within 

such reasonable time as the Army may designate. In either eyent, 

if the Land Bank does ~ot remove said personal p~ope~tY and so 

restore the Lease Premises, then, at the option of the Army, said 

personal property sha:l either become the-property of the United 

States, without compensation therefor, or the Army may cause 

to be re-moved and the Lease Premises 1:0 be restored at the 

expense of the Land Bank, and no claim for damages against the 

United States or its cfficers or agents shall be created by or 

made on account of such removal and/or restoration work. 

ARTICLE 13 

NOTICES 

13. 01 All ·notices to .:he parties shall be addressed to them at 

the respective addresses first given for them in this Lease, or 

to such other address of which either of them, as the case may 
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ARTICLE 16 

ENVIRONMENTAL AND SAFETY PROVISIONS 

16,01 The parties acknowledge that Fort Devens has been 

identified as a National Priorities _List: Site ;inder CERCL.P-. ." The 
Land Bank acknowledges that the A...---my has provided it: with a copy 
of the FFA and will provide the Land Bank with a copy of any 
amendments thereto. The Land Bank agrees to abide by the 
applicable terms of the FFA and any documents originating 
therefrom, and further agrees that should any conflict arise 
between the terms of the FFA, as it may be amended, and the 
Lease, the FFA shall take precedence. The Land Bank. fure:h:e!i!' 
agrees that, except as provided in the provisions of Article. s.- oi,; 
the MOA, the Army assumes no liability to the Land Bank should 
imclementation of the FFA interfere with the Land Bank 1 s use,·.o:f:I 

- • . .•• •~-'·· -~I.-"~ 

the Leased Premises,. provided, however, that t~e Army shall, to,--,; 
the extent reasonable, Practical, and without additional costs, 

• - ' 

minimize interference with. such, use. _The Land Bank shalL,,:g~:,,.e:::\p:O' 
claim on 
office:?:", 

account of any such interference against the 
agent, employee or contractor thereof,. other-

1'-.rmy or any , 

. abatement of rent. 

., - n'? ..:..'O~-- The. United 

include t~e right 
St.at.es, right:s under this Lease spe:::ifically 

£or Uni~ed Sta~es officials ~o inspect, upon 

reasonable notice, L.he. Leased :?remises for ccrnpliance wi':.h 
environmental, safety, and occu?ational health laws and 
regulations, whether or not the United States is responsible for 
enforcing them. Such inspections are without prejudice to the 
right of duly constituted enforcement officials to make such 
inspections. The United States normally will give the Lessee 
twency-fcur (24) hours prior no~i=e of its intention to enter the 

Leased Premises unless the United States deter::tines earlier entry 
is required for safety, environmental, operati~ns, or security 

purposes. The Lessee shall have no claim on account of any 
entries against the United States,. the Commonwealth, o·r any 
office~, agsnc, employee, or cont~acto~ therec:. 

22 
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-') d. to construct, operate, maintain or undertake any other 
response or remedial action as required or necessary under the 
FFA, including, but not limited to, monitoring wells, soil 
removal, pumping wells and treatment facilities; 

provided that the Leased Premises are restored in a reasonable 
manner to their condition prior to the exercise of the above 
rights, and provided further that any such inspection, survey, 
investigation or other response or remedial action will, to the 
extent reasonable, practical and without significant additional 
cost, be coordinated with a representative of the Land Bank and 
be performed in a manner that 
operations of the Land Bank. 
the provisions of any health 

will minimize interference with the 
The Land Bank agrees to comply with 

or safety plan in effect during the 
course of the above-described response or remedial actions. 

15.0S The Land Bank or any agent or contractor of the Land Bank 
shall not undertake'subsurface excavation, drilling, digging or . 
other substantial disturbance of the surface o~ the ground, o~ 
construction, al~erations, additions, modifications, improvements 
or installations that may adversely affect the clean up being 
undertaken on the Leased P~emises or other porcio~s of tha Fort 
Devens N?L site, without: (a) seven (7) days prior written.notice 
to the Army, EPA and DEP; and (bl prior written consent of the 
~...rmy, which consent shall not be unreasonably withheld or 
delayed, and which consent may include a requirement for written 
approval by the EPA and DEP. Such consent may involve a 
requirement to provide the ~..rmy with a performance and payment 
bond satisfactory to it in all _respects and other requirements 
deemed necessary to protect the interests of the Army. 
groundwater will be extracted for any purpc.s,\"(' 
Excavation of garbage or landfill materials is prohibited. 

L6.06 The Land Bank hereunder shall be solely responsible for 
obtaining, at its cost and expense, any environmental permits 
required for its opera-c.ions -under t.he. Lease, i~dependent. of any 
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· The pa-;tr~·~: h;;,;r~t·o~ .. acknowleage- a~d agree t}iat the Leased~i~i~~:~~:-':,'..:',. 

consist of· parcels: identified by the ·kr:my. and EPA •• as parce;.ls··that 
require further.'envii::onmental remediation, or documentation··i:,f 
the completion of r·emediation, by the Army, and .include. areas . - . 
designated as Areas of Contamination, Study Areas, and Areas 
Requiring Environmental Evaluation. 

16 .11 ·. Notices 

a. Preceding expiration, revocation or termination of .this 
lease, the Lessee shall fully fund the Army's prep.aration of an 
updated EBS that will document the environmental condition of the 
property at that time in conjunction with the close-out survey 
and report, 
updated EBS 

as described in Article 3.02·of this Lease. The 
will serve to support the FOST for the transfer or 

conveyance of the prope·rty or, if the termination is not for 

purposes of conveying said property, a comparison of the initial 

and close-out surveys will assist the Division Engineer in 

determining any environmental restoration requirements, to be 
completed by the Lessee in accorda..'Tj_ce with the condition J:i._:.i:ticle 

12 of this Lease. 

b. NOTICE OF F.J>_ZARDOUS SUBST~.NCES. To the extent such 
information is available on the basis of a complete search of 
~..rmy files, ·notice regarding hazardous substances stored for one 
year or more, known to have been released, or disposed of on the 
Leased Premises is provided in the notice attached to the MOA 
(Exhibit B herein). The Land Bank should consult the EBS for 
more detailed information. 

c. NOTICE OF THE PRESENCE OF ASBESTOS: The Leased Premises 

are known to .contain certain amounts of asbestos, such ·as. in, but 

not limited to, the floor tile, linoleum and associated mastic, 

asbestos-containing pipe and tank insulation, heating, 

ventilating and air conditioning yibration joint cloths, exhaust 

flues, acoustic ceiling treatment, siding, and roofin$ materials. 
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subl"e-ssees must ~lso receive the federally approved pamphl_et on 

l~ad poisoning prevention. The Lessee hereby acknowledges 

receipt of the information described in this paragraph. 

(2) The Lessee and its sublessees, successors, and 

assigns, shall not permit the occupancy of any target housing 

without complying with -this secti~n ip.07d and all applicable 

federal, state, and local laws and regulations pertaining to 

lead-based patnt and/or lead-based paint hazards. Prior to 

permitting the occupancy of target housing, if required by law or 

regulation, . the Lessee will abate and eliminate lead-based paint 

hazards by treating any defective lead-based paint surface in 

accordance with all applicable laws and regulations. 

e. NOTICE OF THE PRESENCE Of p_1l.DON. Buildings on the Lease 

Premises may contain unhealthy levels of radon. Available and 

relevant radon assessment data pertaining to the Lease Premises 

are in the EBS. Prior to the use of any building for residential 

use or 2.4-hour per day occupancy, the Lessee, at its expense, 

must take appropriate measures to reduce the radon level to safe 

levels, in accordance with EPA. guidelines. 

f. NOTICE OF THE PRESENCE OF UXO. Certain portions of the 

Lease Premises, as designated as A2, A21, and A22 in Exhibit A 

here.in (UXO Paree.ls), are subject to further UXO clearance by the 

Army, which clearance shall be undertaken by the Army promptly 

and at Army expense, subject to availability of funds. The Army 

will inform the Land Bank in writing when the clearance has been 

completed. 

15 .12 Each sublease, tenancy or license agreement. made by- the 
Land Bank hereunder shall contain provisions that will ensure the 
continuing compliance of the .Land Bank, and the grantee 
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ARTICLE 17.: . . . ::: . . 

17. 01..<Except ·as provided. in the. Contract Disputes }>_ct of 1978 

(41 U. S.C. 60),-613) (the Act):, ·all ·disputes arising under or 

relating to this lease s.hall be resolved under this clause and 

the provisions of the Act. 

' 17.02 "Claim", as used in this clause, means a written demand or 

written assertion by the Land Bank seeking, as a matter of right, 

• the payment of money in a sum certain, the adjustment of 

interpretation of lease terms, or other relief arising under or ... 
relating to this lease. A claim arising under this lease, unlike 

a claim relatina to this lease1 is a claim th:t can be resolved -· ~ 
under a lease ·clause that provides for the relief sought by the 

Land Bank. ~owever, a written demand or written assertion by the 

Land Bank seeking the payment. of money exceeding $100·, ooo is not 

a claim under the Act until certified as required by section 

l 7. 04 below. 

17.03 A claim by the Land Bank shall be made in writing and 

submitted to the Division Engineer for a written decision. A 

claim by the United States against fhe Land Bank shall be subject 

to a written decision by the Division Engineer. 

17.04 For Land Bank claims exceeding $100,000, the Land Bank 

shall submit with the claim a certilication that (i) the claim is 

.made in good faith; and (ii) supporting data are accurate and 

complete to the best of the Land Bank'.s knowledge and belief; 

(iii) and the amount requested accurately reflects the lease 

adjustment for which the Land Bank believes the United States is 

liable. 
··- ... ' 
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then at the rate applicable for each 6-mcnth period as fixed by 

"f the Treasury Secret:ary during the pendency of the claim. 

17.10 The Land Bank shall proceed diligently with the 

performance of the lease, pending final resolution of any request 

for relief, claim, or action arising under the lease, and comply 

with any decision of the Division Engineer. 

ARTICLE 18 

MISCELLANEOUS 

18. □ 1 Both parties acknowledge and agree that a Notice of Lease 

will be recorded in the public records, which Notice shall be 

signed by the parties hereto and identify the Lease Premises. 

18.02 The·Lease is subject to all existing easements and rights 

} of way of record . 

. 18~03 The provisicns of this L=ase a=e ~ot subject to 10 U.S.C-

§2662. 

18.04 This Lease contains t:he entire agreement between t:he 

parties regarding the lease of t:he Lease Premises to t:he Land 

Bank, and any agre_ement hereaft:er made shall not operate to 

change, modify or discharge this Lease in whole ot· in part. unless 

that agreement is in writing- and signed by the party sought to be 

charged with it. 

18.05 No member or delegate to· Congress or Resident Commissioner 

shall. be admitted to any share or part: o: this Lease or to any 

benefi~ co a~ise ~herefrorn, Noching he~sin concained, however, 
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of .this Lease ··s'i-1ali remain enfor-~eai:,le. to the fulles·t extent 

permitted by law. 

18,12 Disc~imina.ti~n. 

a. The· Lessee shall not· discriminate against any person or 

persons or exclude them from parti.cipatipn in the Lessee's 

operations, programs or activities conducted on the Leased 

Premises, because of race, color,_religion, sex, age, handicap, 

or national origin. 

b. The Lessee, by acceptance of this lease, is receiving a 

type of Federal assistance and, therefore, hereby gives assurance 

h • " '11 7 '~h th ' ' - ~' 7 - - ~ h • '7 t at: .J.t wi _ comp_y wic. __ e provisions or 1:i.r:_e V.1 or c. __ e Civi_ 

Rights Ji_ct of 1964, as amended (42 U.S.C. § 2000d); the .l'-ge 

Discrimination Act of 1975 (42 U.S.C. § 6102); and the 

Rehabilitation Act of 1973, as amended (29 u.s.c_. § 794) This 

assurance shall be binding on the Lessee, its agents-, successors, 

tr~nsferees, sub-lessees c.11d assignees . 

.l'-rticle 19 

Insurance 

19.01. At the commencement of this lease, the Land Bank shall 

obtain, from a reputable insurance company, or companies, 

comprehensive liability insurance. The insurance shall provide 

an amount· not less than a combined single limit of $1, _ooo, 000 for 

any number of persons or claims arising from any one incident 

with respect to bodily injuries or death resulting therefrom, 

property damage, or both, suffered or alleged to have been 

suffered by any person or persons resulting from the operations 

of the L~ssee under the terms of .this lease. 

34 

-- · ......... ··- .. 



. ·~~'f!f!fr 
-..:,,..,.-' 

,· 

.. pa:i;t thereof shou,ld it be diminished in value, c:l;;;a_.,._.,._, 
. -,,aged or 

.•. destroyed. The,purchase pric_e will'not ·be altc::t::-e;,,c::3.. 
. • · should such 

damage occur and the Lessee has failed·to obtaL:r::i_ . . 
• • . . ::i.. nsurance An 

Proceeds paid t_o the. _Uni.· ted States shall be. am l..; • Y 
• • • "'-- "= d to the 

purchase _price. 

1.9. 04 The Land Bank shall maintain worker 

empioyer's liability insurance as required 

Massachusetts. 

COrtt;:, en_ 
°"" ation and 

by the 
Commonwealth of 

of 

IN WITNESS W'tlEREOF, the parties have 

the day and year first above written. 

execute~ . 
"-),_ c.he LEase as 

UNITED ST1'.TES OF l'.MER.:t:c,A 

By~e ~~ -----
Pau_ W. u □nnso n 

Deputy Assistant Sec:::-etary of 
the 11.rmy 

( - ~ 17 • 1ns~a __ ations and 

THE GOVERI'l"MENT LA.ND B ~ , __ 
""'-'·"-

By: 
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