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Comment# 

USEPA NEW ENGLAND COMMENTS ON THE 
DRAFI' CONSOLIDATION LANDFILL FEASIBILITY STUDY 

Comment/Response 

GENERAL COMMENTS 

1. 

2. 

WOOl 9712.080 

Comments: Waste volume calculation (i.e., length x width x depth or average-end 
areas) for each of the debris areas should be provided to form the basis for future 
documents. The feasibility study (FS) should state that the actual volumes may vary 
considerably from these estimates because of the uncertainties associated with the 
estimating techniques (i.e., actual conditions may vary from the test pit observations 
made at limited locations, actual volumes of recoverable materials may vary from the 
test pit observations made at limited locations, actual volumes of recoverable materials 
may vary also, etc.) For the purposes of cost estimation and this FS, the volume 
estimated provided are adequate for alternative comparisons. 

Response: Waste volume calculations for each of the debris areas are included in 
Appendix B of the Landfill Remediation FS (LRFS) Report. A statement that actual 
waste volumes may vary has been added to Subsection 2.1. 

Comment: The cost estimates for alternatives involving mining to recover recyclable 
materials appear to be slightly inflated because:. a. The estimates do not include any 
cost reductions based on salvage value of the recyclable materials. As pointed out in 
the vendor information provided in Appendix E, scrap metal and aggregate (from 
crushed concrete, bricks, and asphalt) currently have a market value of approximately 
$25 per cubic yard (cy) or $50 per ton) and $6 to 8 per cy, respectively. Base don the 
waste volumes provided in Table 4-1, a net savings of over $1,000,000 may be achieved 
making the mining alternatives less costly. The FS should indicate that the mining 
alternatives have potential lower costs rather than assuming that the recyclable 
materials have no market value. A range of costs based on best- and worst-case 
scenarios of the recyclables volume recovered should also be considered. b. The 
consolidation landfill could be built on a smaller footprint thereby reducing the 
construction costs. Based on a comparison of the footprints and cross-sections for 
Alternatives C and D in Figures 5-9 through 5-12, it appears that waste materials could 
be placed within a smaller footprint than currently proposed for Alternative D, which 
includes mining and less waste volume. Alternative D requires a landfill capacity of 
approximately 33 percent the volume of Alternative C (76,400 cy vs. 232,000 cy). 
Therefore, Alternative D could have a smaller land area than 250,000 square feet as 
proposed (a reduction of only 17 percent from Alternative C at 300,000 square feet). 
Even if a larger capacity is needed (to account for an unexpected volume increase 
because less recyclable material is encountered during debris excavation), a more 
optimal, smaller landfill area appears to be appropriate for Alternative D. Lower site 
work, liner, and cap costs would result from a smaller footprint. The optimal size of 
the Alternative D landfill should be evaluated further and the cost estimate should be 
revised. 
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Comment# 

. , 
J. 

4. 

WOOl 9712.080 

USEPA NEW ENGLAND COMMENTS ON THE 
DRAFT CONSOLIDATION LANDFILL FEASIBILI1Y STUDY 

Comment/Response 

Response: Comment 2a is not relevant to the LRFS Report. The FS report does not 
evaluate alternatives involving recovery of recyclable materials. In response to 
Comment 2b, a consolidation landfill containing various waste volumes is being 
evaluated in the LRFS report, although the varying sizes are due to the alternative
specific grouping of landfills to be consolidated, not a result of lower volume through 
recycling. One footprint sire, optimizing use of the available space at the Shepley's Hill 
expansion area, is being considered for all of the consolidation landfill volumes in 
order to simplify the conceptual FS design. This approach is adequate for the purposes 
of the FS. The footprint size can be adjusted, if necessary, during fmal design . 

Comment: No samp1;"g tc ch:mi.ctcrizc soils a ho.Ziti<lou:; is proposed in the FS. 
Although the wastes at the debris areas are mostly construction-type debris (the debris 
areas contain only non-hazardous debris "based on available ~ormation"), reports of 
drums, cans, and "unknown quantities of oil" at some of the sites leaves open the 
possibility of contaminant sources being discovered during excavation. In addition, 
contaminants in soil posing unacceptable human health ecological risks are present at 
some of the sites. A determination should be made as to whether any RCRA-listed 
or characteristic hazardous wastes are present at the sites. 1f so, the Land Disposal 
Restrictions (WRs) must be complied with and would be considered an ARAR. It 
is recommended that some limited sampling of soils at the debris areas be conducted 
to ensure compliance with the LDRs and to confirm the full extent of contaminants 
are removed. We have previously developed these types of sampling plans at other 
Landfill consolidation projects on Federal Facilities in the Region. I will forward 
copies of these plans to you at the appropriate time. Please refer to page-specific 
comment 18 also. 

Response: Since the production of the Draft Landfill Consolidation FS Report, more 
has been learned regarding the types of wastes at the two largest landfills being 
evaluated. Test excavations by SEA Consultants in 1996 confirms the presence of 
demolition-type debris at AOCs 9 and 40. However, it is possible that small amounts 
of hazardous wastes could be encountered during excavations. As part of final design 
of the selected alternative, limited sampling evaluations to determine existence of 
hazardous wastes can be planned. For now, the cost to perform the sampling is 
included in the LRFS Report cost estimate contingency. 

Comment: In regard to the above, cost calculations do not seem to have a contingency 
for the discovery and subsequent handling and removal of hazardous substances from 
these landfills. Please include estimates in the FS Report. Additionally, no reference 
is made on this issue in the text of the Report. Please include a discussion on this 
issue in the fmal version of the FS. 
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Comment# 

5. 

6. 

W0019712.080 

USEPA NEW ENGLAND COMMENTS ON THE 
DRAFI' CONSOLIDATION LANDFILL FEASIBILl'IY STUDY 

Comment/Response 

Response: As mentioned in the response to the previous comment, costs for limited 
hazardous waste sampling is covered in the LRFS Report cost estimate contingency. 
A reference is included in Subsection 8.2.2.7 of the report. 

Comment: Overall, EPA feels that capping AOCs 9, 11, & 40 in place and off-site 
disposal of SAs 6, 12, 13 & 41 ( option 1 in the plan of action) needs to be included in 
the screening process to make this a more complete FS. If Landfill Consolidation is 
not approved, capping one or more of these Landfills in place may be a viable option. 

Response: The LRFS Report evaluates in detail two alternatives (Nos. 3 and 7) that 
include capping AOCs 9, 11, and 40 in place. 

Comment: The cost savings associated with not having to dispose of contaminated 
soils now on the soils storage facility as well as those administrative costs associated 
with the production of less documents needs to be more clearly accounted for. 

Response: This comment is not relevant to the LRFS Report. The FS report does not 
evaluate disposal of the contaminated soils now on the soil storage facility into the 
consolidation landfill. 
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Comment# 

USEPA NEW ENGLAND COMMENTS ON THE 
DRAFT CONSOLIDATION LANDFILL FEASIBILITY STUDY 

Comment/Response 

SPECIFIC COMMENTS: 

1. 

2. 

3. 

4. 

5. 

WOOl 9712.080 

Comment: Section 1.6.2, page 1-14, • lines 30-32. The text states that organic 
contaminants were detected in soil. Please describe the nature and extent of soil 
contamination. 

Response: The nature and extent of organic contaminants in soil at AOC 9 is 
described in Subsection 2.2 of the LRFS Report. 

Comment: Section 1.6.6. An estimate of the waste volume should be provided for 
P._OC 40 (volumes are e:;timatcd fur all uthe.r areas). 

Response: An estimate of the AOC 40 waste volume is included in Subsection 2.6 of 
the LRFS Report. 

Comment: Section 2.2, page 2-5, lines 35: Why will "filling" of wetlands occur at 
AOC 40. 

Response: Reference to filling of wetlands at AOC 40 has been deleted in the ARARs 
presentation Section of the LRFS Report. 

Comment: Section 4.1.2, page 4-~, line 22: The waste volume should be changed to 
76,400 cubic yards to be consistent with Table 4-1 (other sections also). Also, please 
clarify how the waste volumes for each debris area were calculated to arrive at the 
volume to be consolidated (see general comment 1). 

Response: Waste volume calculation summaries are presented in Appendix B of the 
LRFS Report. 

Comment: Section 4.1.2, page 4-3, lines 38: In Sections 1.7 and 1.8, soils were found 
to pose unacceptable risks at some of the debris areas. Per Table 4-1, it appears that 
some of the soil from the debris areas will be recovered for reuse. Please add "soil" 
to all lists of recoverable materials. Please describe the soil segregation process to 
ensure only non-hazardous soils will be reused. Where would the soil be reused? 

Response: This comment is not relevant to the LRFS Report. The FS report does not 
include evaluation of alternatives that recover soil from the debris areas for reuse. 
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Comment# 

6. 

7. 

8. 

9. 

10. 

WOOl 9712.080 

USEPA NEW ENGLAND COMMENTS ON THE 
DRAFf CONSOLIDATION LANDFILL FEASIBILITY STUDY 

Comment/Response 

Comment: Section 4.2.4, page 4-9, line 36: Rather than indicating that this alternative 
is similar to the other mining alternatives by eliminating the need for a large on-site 
landfill, the text should be revised to indicate that this alternative is different because 
no on-site landfill would be constructed. 

Response: This comment is not relevant to the LRFS Report. The FS report does not 
evaluate alternatives that include waste mining. 

Comment: Section 4.2.4, page 4-9, lines 36: Mining should be added to the list of 
capital costs. 

Response: This comment is not relevant to the LRFS Report. The FS report does not 
evaluate alternatives that include waste mining. 

Comment: Table 4-4: Please discuss the significance of the large land area needed 
for the surface water drainage ditch under Implementability Disadvantages. Also, 
under Cost Disadvantages, the fact that hauling costs for mined debris will be offset 
by its salvage value should be considered an advantage because the cost estimate is 
based on no salvage value for the recyclable materials. Refer to general comment 2.a 
also. 

Response: The proposed footprint for the consolidation landfill is changed from that 
proposed in the Draft Landfill Consolidation FS Report. Consequently, the area of 
land needed for the surface drainage ditch is no longer considered an Implementability 
Disadvantage. The remainder of this comment is not relevant to the LRFS Report. 
The FS report does not evaluate alternatives that include waste mining. 

Comment: Section 5.2.1, page 5-5, paragraph 2: Because some of these drums are 
partially submerged within the pond and may otherwise contain liquids with solvents 
and metals, a more immediate removal action appears to be warranted to prevent 
further potential releases of these contaminants. The drum removal as proposed in 
the FS is already a separate activity. 

Response: The proposed drum removal remains a component of remedial alternatives 
evaluated for AOC 40 in the LRFS Report. 

Comment: Figure 5-3: The limits of the 100-foot buffer zone should be shown. 

8712-04 
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Comment# 

11. 

12. 

13. 

14. 

15. 

W0019712.080 

USEPA NEW ENGLAND COMMENTS ON THE 
DRAFT CONSOLIDATION LANDFILL FEASIBILITY STUDY 

Comment/Response 

Response: The requested information was not presented in the AOC 11 RI report, the 
source of the referenced figure. 

Comment: Section S.2.1, page S-7, lines 2-3: A determination should be made as to 
whether or not the "basin" at AOC 41 (a potential isolated land subject to flooding 
[Il.SF] per the assessment in Appendix C) is .in fact IlSF and a vernal pool under the 
Massachusetts Wetland Regulations. If determined to be a vernal pool, then debris 
excavation will impact a wetland resource area (the area considered vernal pool habitat 
includes the area within 100 feet of the boundary of the vernal pool itself) and 
mitigating measures to restore the area must be implemented. 

Response: The basin at AOC 41 has been determined not to meet the definition of 
an ILSF. Calculations for this determination appear in Appendix C of the LRFS 
Report. 

Comment: Section S.2.1, page S-11, line 19: Figure 5-15 (and 5-14) is missing. 

Response: A complete set of figures is included in the LRFS Report. 

Comment: Table S-S: Under Operating & Maintenance (O&M) Costs, what is the 
"Old Landfill"? 

Response: References to the "Old Landfill" have been changed to "Cold Spring 
Brook (CSB) Landfill" in the LRFS Report. 

Comment: Sections S.2.2 and S.3.2: Per general comment 3, confirmational sampling 
costs should be added. 

Response: As mentioned in the response to general comment 3, limited sampling costs 
are included in the LRFS Report cost estimate contingency. 

Comment: Section S.3.1, page S-20, paragraph S: Refer to general comment 2.b. 
regarding the optional size of the consolidation landfill. 

Response: See response to general comment 2b. 

8712-04 

6 



Comment# 

16. 

17. 

18. 

WOOl 9712.080 

USEPA NEW ENGLAND COMMENTS ON THE 
DRAFI' CONSOLIDATION LANDFILL FEASIBILITY STUDY 

Comment/Response 

Comment: Sections 5.3.2, page 5-22, lines 4-5: Per general comment 2.a., assigning 
a salvage value to the recyclable materials will reduce the cost by over $1,000,000. 

Response: This comment is not relevant to the LRFS Report. The FS report does not 
evaluate alternatives that include waste mining. 

Comment: Section 5.3.1.1: Per general comment 2.b., a smaller, optimally sized 
landfill will reduce the gap in this sensitivity analysis, making the mining option more 
attractive (although still more costly). 

Response: See response to general comment 2b. 

Comment: Table S-6: The bottom of the location-specific ARARs is not complete. 
Under Action-specific, the Massachusetts Reuse and Disposal of Contaminated Soils 
policy sets specific allowable contaminant levels in soil for reuse at lined landfills. To 
comply with this requirement, some limited sampling must be conducted (no sampling 
is currently proposed) {Note: this applies to Table 5-9 also}. Also, please explain why 
the 250-foot separation from Plow Shop Pond cannot be met. 

Response: This comment is not relevant to the LRFS Report. The FS report does not 
evaluate alternatives that recover soil from the debris areas for reuse. 
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MADEP COMMENTS ON THE 
DRAFT CONSOLIDATION LANDFILL FEASIBILI1Y STUDY 

(October 16, 1995) 

Comment# Comment/Response 

1. 

2. 

3. 

4. 

Comment: MADEP believes that the elimination of Alternative B (Debris 
Excavation/Mining/Consolidation on Top of Shepleys Hill Landfill) is premature. Although 
we agree that compression generation of some additional leachate is possible, it would be a 
one-time event and not a source of continuing contamination. Additionally, the utilization of 
the existing landfill and the addition of fill to Shepley's Hill Landfill will serve to increase top 
slope grades to 5% as required by current solid waste regulations. Therefore, the MADEP 
recommends that Alternative B be considered for detailed analysis in the final FS. 

Response: In a supplemental comment dated November 7, 1995 MADEP stated that it had 
conducted an additional review of consolidating wastes on top of Shepley' s Hill Landfill. As a 
result of the review, MADEP recommended no further evaluation of this alternative due to its 
higher costs as compared to consolidating in the expansion area. 

Comment: MADEP continues to be concerned with the limited number of borings placed on 
the proposed consolidation site relative to its size, the lack of baseline analytical data relative 
to site subsurface media, and possible impacts from historic lagoons that may have been 
previously located on the site. These concerns were expressed in our July 27, 1995 comments 
on the Draft Consolidation Landfill Feasibility Study Work Plan. MADEP requests that these 
issues be resolved prior to publication of the fmal FS. 

Response: For purposes of the conceptual design, the geotechnical evaluation of the 
consolidation landfill site presented in the Landfill Remediation FS Report (LRFS) Appendix F 
adequately portrays site soils as being capable of providing support for the loadings proposed 
for a consolidation landfill. The MADEP issues of baseline analytical data and possible impacts 
from historic lagoons can be addressed by the Army during the final design phase, when more 
details ( e.g., exact location of landfill footprint and actual depth of construction-related 
excavation) are known. No further site investigation, including soil borings and chemical 
analyses, are necessary prior to distribution of the FS. 

Comment: Section 1.0, Pg. 1-1, Para. 4 - Please include AOCs 4 and 18 in the delineation of 
Shepleys Hill Landfill. 

Response: AOCs 4 and 18 have been delineated on LRFS Figure 8-8. A written description 
has been added to the Subsection 1.2 text. 

Comment: Section 5.0, Pg. 5-5, Para. 1 - The MADEP requests confirmatory sampling of 
sediment excavations to ensure complete removal of all contaminated material. 

WOOl 9712.080 8712-04 
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MADEP COMMENTS ON THE 
DRAFf CONSOLIDATION LANDFILL FEASIBILI'IY STUDY 

(October 16, 1995) 

Comment# Comment/Response 

5. 

6. 

7. 

8. 

Response: Confirmatory sampling will occur after sediment removals at AOC 40. The scope 
of the confirmatory sampling and analysis program will be developed by the Army during the 
fmal design phase when the sediment removal work plan is prepared. Costs for the program 
are accommodated in the LRFS Report in the Undeveloped Design Details contingency. 

Comment: Section 5.0, Pg. 5-5, Para. 4 - Please review the anticipated removal volume from 
AOC 40. The draft FS notes a volume of 100,000 cubic yards while the BCT Plan of Action 
indicates a volume of 40,000 yards. 

1 itorl Response: The waste volume estimate for AOC 40 has been recalculated in the LRFS Report. 

subsequent to issuance of the Draft Landfill Consolidation FS Report. The revised waste 
volume, 110,000 cubic yards, is presented in the LRFS Report. 

Comment: Section 5.0, Pg. 5-6, Para. 2 - Please specify the level of further archeological study 
required at SA 6 prior to conduct of removal operations. Although further study was 
"recommended" by Public Archeology Labs on the site, what, if any, requirements exist for 
further study? 

Response: According to the Public Archaeology Laboratory, SA 6 is potentially eligible to be 
listed on the National Register of Historic Places. This observation was made after PAL 
monitored test pit excavations at the site in August 19<J4. PAL recommends that four additional 
test pits up to 12 feet deep be performed. The excavations would be located in areas not 
covered by the six explorations performed in 1994. PAL proposes that a sample of the -debris 
be submitted for laboratory processing and analysis. A record search of deeds and town 
meeting records, and local informant interviews would assist with reconstructing the site's 
history. The additional field work, debris analysis, and background research would be used to 
provide the information necessary to determine eligibility of SA 6 to the National Register of 
Historic Places. 

Comment: Section 5.0, Pg. 5-8, Para. 4 - Please specify the September 1993, MADEP Landfill 
Technical Guidance Manual as a reference for landfill design and construction. 

Response: The September 1993 Landfill Technical Guidance Manual will be included as a 
reference in the LRFS Report. 

Comment: Section 5.0, Pg. 5-10, Para. 1 - The MADEP recommends increasing the timespan 
for operation of the landfill to correspond with the timeframe for removal of the remaining 
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MADEP COMMENTS ON THE 
DRAFf CONSOLIDATION LANDFILL FEASIBILITY STUDY 

(October 16, 1995) 

Comment# Comment/Response 

9. 

10. 

underground storage tanks on Fort Devens. It is anticipated that future removals will generate 
additional soil requiring disposal. 

Response: If the actual timespan of landfill operation corresponds to the schedule for tank 
removals at Fort Devens, the Army will consider disposing additional soils into the landfill. 

Comment: . Section 5.0, Pg. 5-10, Para. 1 - The proposed hydraulic barrier exceeds the 
requirements of the MADEP Landfill Technical Guidance Manual in that the conceptual design 
notes both compacted soil with hydraulic conductivity of 10 E-7 and a 60-mil geomembrane. 
Current guidance requires only the soil or the geomembrane, not both. The inclusion of both 
materials may add to the construction costs of the consolidation facility. 

Response: The LRFS Report will eliminate low-permeability soil in the proposed landfill cover. 

Comment: Figure 5-8 - The hydraulic soil barrier portion of the liner should have a thickness ••• 
of at least 24" and be compacted in lifts. 

Response: The hydraulic soil barrier portion of the liner will be increased to 24 inches in the 
LRFS Report. 
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FORSCOM COMMENTS ON THE 
DRAFT CONSOLIDATION LANDFILL FEASIBILITY STUDY 

Comment# Comment/Response 

1. 

2. 

3. 

4. 

Comment: a. The study is premature in that, for some sites, it short circuits the 
Comprehensive Environmental Response, Compensation and Liability Act (CERCIA) process. 
For instance, the RI/PS for site 11 (Lovell Street Landfill, Area of Contamination 11) 
apparently called for No Further Aclion. The study does not make clear why this site should 
now be excavated. 

Response: In the July 1996 Development and Initial Screening of Remedial Alternatives 
Report for AOC 11, a range of alternatives including No Action, Capping, Consolidation, and 
Waste Treatment for disposed wastes were recommended for detailed evaluation. No Action 
and Limited Action (i.e., habitat monitoring), were recommended for wetland sediments. 
Actions evaluated in the LRFS Report for disposed wastes and wetland sediments at AOC 11 
are consistent with these recommendations. 

Comment: b. Subject document does not address or analyze the full range of alternatives 
required by the National Contingency Plan (NCP). Specifically, it does not consider alternatives 
which would involve containment rather than excavation. 

Response: The LRFS Report evaluates several alternatives containing containment actions. 

Comment: c. The study does not appear to have gathered information from various affected 
agencies. For instance, there is no indication the Ftsh and Wildlife Service had a chance to give 
its opinion about the issue of excavating site 11 which is located in property scheduled for their 
reuse. 

Response: Fish and Wtldlife Service comments on the Draft Consolidation Landfill FS Report 
indicated that the report adequately addressed most of their concerns regarding the excavation 
of wastes at AOC 11. It should be noted that AOC 11 is no longer scheduled for reuse by Fish 
and Wildlife; the Army will retain the property containing AOC 11. 

Comment: cl. The study includes three sites in the southern training area. It is not clear why 
these areas are included as part of this action, since this area will not be transferred from Amy 
ownership. For those areas to be retained under federal ownership, Base Realignment and 
Closure (BRAC) funds will not be used to conduct environmental restoration work. If there 
are any restoration sites within these areas, those projects will be prioritized and funded 
through the Defense Environmental Restoration Account (DERA) program. 

Response: The three southern training area sites (Sas 6, 12, and AOC 41) have been identified 
by the regulators as waste disposal sites requiring management. In terms of total cost, it is both 
economically and administratively advantageous to the Army to manage the three sites in 
conjunction with the four sites located outside of the southern training area. 
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FORSCOM COMMENTS ON THE 
DRAFT CONSOLIDATION LANDFILL FEASIBILITY STUDY 

Comment# Comment/Response 

5. Comment: e. The plan, while admirably "holistic," seems to be designed in part to increase the 

6. 

7. 

_, val~e of the land being transferred for reuse. This is not a proper use of federal BRAC clean
.. UP., funds. The key questions are whether the disposal sites considered individually constitute 

'.'.,liazardous waste" or "solid waste", and whether they pose a significant ecological or human 
health risk. 

Response: The LRFS Report documents results of test excavations at the disposal sites, 
including 1996 investigations at AOCs 9 and 40, which verify that the wastes are generally 
demolition debris (i.e., solid waste), not hazardous waste. Section 3 of the LRFS Report 
summarizes the extent of human health and environmental site risks. Section 8 of the LRFS 

_;i:;ilil Report evaluates the effectiveness of remedial alternatives on the identified risks. 

Comment: Request you revise the subject Feasibility Study to address our comments and 
delete those portions of the study dealing with the retained federal property. In addition, do 
not proceed on the proposed plan until all issues are resolved. 

Response: The LRFS Report addresses issues raised in FORSCOM comments. The Proposed 
Plan will reflect resolution of these issues. 

Comment: You may contact Mr. Victor M. Bonilla, DSN 367-6346, or COMM (404) 669-6346, 
if additional information is required. 

Response: No action required. 
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FORSCOM COMMENTS ON THE 
DRAFT CONSOLIDATION LANDFILL FEASIBILITY STUDY 

Comment# Comment/Response 

SPECIFIC COMMENTS 

1. 

2. 

3. 

Comment: a. Document fails to address the potential effectiveness of the no action 1Jilfemative 
for individual disposal sites. While it is gr;mted that some disposal areas require furthet'.'.action, 
it is clear that a number of the disposal sites pose no threat to human health • and the 
environment and no further action seems appropriate. What is the basis for the condusion 
stated with respect to Study Area (SA) 12, SA 13, and Area of Contamination (AOC) 41 that 
closure in place "appears impractical" (pages 3 and 4 of the Plan of Action)? Is management 
under State solid waste regulations technologically feas1ble? What would be the costs, and how 
do they compare to excavation/consolidate costs? 

Response: The LRFS Report evaluates alternatives containing No Action at the disposal sites. 
In-place closure of AOC 41 is evaluated in the LRFS Report. 

Comment: b. The subject document is biased towards the excavation/ consolidation alternative. 
The single most important step in any study is to define the objective. Without a clear, concise 
statement of what the study is to evaluate, the study will not be successful. The objective of 
subject document has been stated improperly. The objective indicates that the study was done 
to justify a conclusion (that is, consolidation of the seven debris areas) and not to determine, 
without bias, the alternative which is protective of human health and the environment and cost 
effective as well. 

Response: The LRFS Report evaluates containment and consolidation options. Section 8 of 
the report presents evaluation of the options with respect to protection of human health and 
the environment and cost. 

Comment: c. The key questions are whether the disposal sites considered individually 
constitute "hazardous waste" or "solid waste", and whether they pose a significant ecological or 
human health risk. The answers to these questions determine the "legal driver" (that is; 
whether hazardous waste or solid waste rules apply to a particular debris pile or landfill). Is 
management ( of any particular debris pile) under the State solid waste regulations warranted 
or more appropriate? What management and closure requirements would apply? There is no 
information as to whether any of the sites would have to be closed under Massachusetts landfill 
regulations. 

Response: Test excavations at the disposal sites reveal that the sites contain demolition debris, 
i.e., solid waste. A summary of ecological and human health risks posed at the sites are 
presented in Section 3 of the LRFS Report. MADEP has stated on numerous occasions the 
requirement that all seven landfills must be managed, at a minimum, under their solid waste 
regulations. Combinations of disposal site management actions, including containment in 
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FORSCOM COMMENTS ON THE 
DRAFI' CONSOLIDATION LANDFILL FEASIBILl1Y STUDY 

Comment# Comment/Response 

'J. 
conforo.iance with MADEP solid waste regulations as well as consolidation, are included as 
aJte~ tives in the LRFS Report. 
,:,:1 , r. 

4. Comment: d. The study does not appear to have gathered information from various affected 
' \gencies. For instance, there is no indication the Fish and Wildlife had a chance _to give its 
'bpinion about the issue of excavating site 11 which is located in property, scheduled for their 
reuse. Proper coordination with Fish and Wildlife has to be conducted regarding the issue of 
excavating Lovell Street landfill (Area of Contamination 11) which is located in property 
scheduled for their reuse. We strongly believe that excavation in a flood plain, will cause 

i:Q q:folential adverse effects not only to the river banks but to the river as well. 

:)di. 1R"";?C!!Se: F':sb ::::d 1.~ttldlifr, S;;,;.~ wili.ilic.oi.s un i.he Draft Consoiidation Landfill fS Report 
,;;m'1indicated that the report adequately addressed most of their concerns regarding the excavation 

i:::: of wastes at AOC 11. It should be noted that AOC 11 is no longer scheduled for reuse by Fish 
and Wildlife; the Army will retain the property containing AOC 11. • 

5. Comment: e. There is no information to indicate that the waste classification and risk 

6. 

. questions were specifically answered for each of the disposal sites. In fact, it appears that the 
' ' decision to address all seven disposal sites under the Comprehensive Environmental Response, 

Compensation and Liability Act (CERClA) was not based on ecological or human health risk. 
Instead, it appears that the decision was made for reasons of (1) administrative convenience 
(2) presumptions of negative impact on "water supply and wastewater resources, as well as 
property values"; and (3) assumptions that "managing debris disposal areas in a holistic manner" 
will result in "cost savings from lower operating and maintenance requirements at a 
consolidated disposal area\ despite the apparent absence of any study of State debris disposal 
area management requirements and associated costs. It also states that the consolidation option 
will increase the value of the land for reuse. All this is very nice, but BRAC funds can not be 
used for property improvements. In addition, factors for selecting a remedial action under 
CERCLA are that it must be protective of human health and the environment and should be 
cost effective among others. 

Response: Test excavations at the disposal sites reveal that the sites contain demolition debris, 
i.e., solid waste. A summary of ecological and human health risks posed at the sites are 
presented in Section 3 of the LRFS Report. Remedial alternatives are evaluated in Section 8 
of the LRFS Report with regard to mitigation of site risks and cost. 

Comment: r. On page 1-3 it is mentioned that increases in the preliminary cost estimates 
presented in the Plan of Action are due to unforeseen construction-related items such as 
unexploded ordnance. Unforeseen cost due to increases in volume of debris to be excavated 
also has to be considered as part of this analysis. Experience has shown us that volume to be 
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Comment# Comment/Response 
. •• . 11· 

7. 

8. 

9. 

excavated is often under-estimated. Once we start excavation we have to con'~ .Yt~.ntil all 
debris has been removed. Therefore, an increase of volume to be excavated must ·oe added to 
the consolidation alternatives in order to make the FS more realistic. 

Response: Based on results of test excavations and visual observations at the dispq:~-t·areas, 
waste volume calculations in the LRFS Report are believed to be within the bounds of -~~acy 
acceptable for a feasibility study. The estimates of direct costs for the alternatives evaluated in 
detail include a 25% contingency to account for the preliminary nature of the engineering study. 

Comment: g. According to representatives of ABB Environmental Services at the 12 slep 95 
meeting at Fort Devens, this report was supposed to contain costing information on ~ the 
alternatives which FORSCOM could use in evaluating the alternatives as stated in the original 
Plan of Action. However, only the preferred alternatives proposed (excavation of all sites and 
consolidation in landfill with or without recycling) by the BRAC Cleanup Team (BCT) were 
provided and evaluated. This is totally inadequate for an effective FS. 

Response: The LRFS Report contains detailed evaluations of nine alternatives comprised of 
various combinations of containment of some landfills and consolidation actions at others. 
These nine alternatives are similar, and in one instance identical, to those proposed in the Plan 
of Action. 

Comment: b. The conclusions of the Plan of Action, as cited on page 1-4, state that this 
excavation and relocation will eliminate the need for subsequent environmental monitoring at 
the excavation sites. Is this based on the assumption that no hazardous waste materials are 
discovered in the excavation? It is difficult to believe the regulators will allow no monitoring 
under such conditions. 

Response: The LRFS Report documents the test excavations leading to the conclusion that the 
disposal areas generally contain demolition debris, i.e., nonhazardous wastes. Excavation and 
relocation of site wastes precludes the need to perform post-removal monitoring. 

Comment: i. In regards to the Remedial Response Objectives, the first objective listed on 
page 3-1 should be chanted to read, "Remove any identified threat of release to groundwater 
that may result in contamination exceeding state and federal standards from unlined debris 
disposal areas." The term "future release" should be deleted. The objective of the remediation 
process is to address identifiable sources of release. Using the term "future release" leaves the 
Army liable to "chasing ghosts" in the search of speculative releases. This is a totally ineffective 
approach in addressing the real requirements for these sites and will lead to unnecessary 
allocation of scarce resources. 
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Comment# Comment/Response 

--- . ·-
, · .. · .,. ,ResRj.Dfie: The term "future release" does not appear in the remedial response objectives 
' - -

1
• • ,t:sfate • in Section 5 of the LRFS Report. 

"(j ' j.) .JJ~":' '.. 

10. , , Comment: j. The second Remedial Response Objectives, listed on page 3-1 should be changed 
• '

1 J. ,fl) ' read, "Remove any identified of releases that may result in contamination exceeds ambient 
water quality criteria or ecological risk-based levels resuJting from exposure to contaminated 
surface water." Once again, the term "future release" should be deleted. The objective of the 
remediation process is to address identifiable sources of release. Rationale is the same as in 

:; 1Ll.("t r\ 
"· 

1
• above paragraph. 

12 . •• 

13. 

Response: The term "future release" does not appear in the remedial response objectives 
:;t~ted in Scctiuu 5 uf ilic LRFS R~port. 

Comment: k. The second Remedial Response Objective on page 3-2 concerning the 
elimination of long-term management of multiple closed in-place debris disposal areas should 
be eliminated. This Remedial Response Objective effectively precludes any reasonable 
consideration of in-place closure which may be the most cost-effective alternative and protective 
of human health and the environment. 

Response: The cited response objective has been deleted from the LRFS Report. 

Comment: I. The third Remedial Response Objectives, on page 3-2 should be changed to 
read, "Remove any identified threat of releases that may result in contamination that exceeds 
ambient water quality criteria or ecological risk-based levels resuJting from exposure to flood 
plains and wetlands." Again the word "potential" as well as "future" leaves the Army liable to 
"chasing ghosts" in the search of speculative releases. 

Response: The words "potential" and "future" do not appear in the remedial response 
objectives stated in Section 5 of the LRFS Report. 

Comment: m. The term "maximae" should be better defined in the fourth Remedial Response 
Objective on page 3-2. Does this mean maximi7.e property value or what? BRAC does not pay 
for property enhancement as part of its mandate. 

Response: The cited response objective bas been rewritten. The term "maximize" no longer 
appears in the objective. 
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Comment# Comment/Response 

14. 

15. 

16. 

17. 

18. 

Comment: n. The term "technically difficult" should be better defined in the ~ media] 
Response Objective on page 3-2. Any remedial action can be loosely interpd{ed to be 
"technically difficult". 

Response: The cited response objective has been rewritten. The term "technically dillitfult" no\ 
longer appears in the objective. • ' . >_ 

.' t'N· 

Comment: o. The No-Action Alternative (section 4.1.1) should discuss the potential impacts 
of leaving each disposaJ area unremediated. 

Response: The LRFS Report contains evaluations of No Action at each disposal area. 

Comment: p. A description of the No-Action Alternative should be "included in section 5.1.1 
that clearly defines how each disposal area may meet the Remedial Response Objectives stated 
in section 3 of the FS. For example, a number of disposaJ sites will not impact groundwater 
even if no action is taken. This makes the following statement at the end of paragraph 5.1.1, 
"No action will be taken to meet the response objectives ... ", incorrect. 

Response: The LRFS Report contains evaluations of No Action at each disposaJ area. 

Comment: q. Section 6 inadequately evaluates the No-Action Alternative by including the 
negative aspects for a few disposal areas in the evaluation of all disposal sites. This ,., 
consolidation of characteristics of seven distinct disposal areas and treating them as one site 
fails to adequately assess a reasonable approach to the actions required on a site-by-site basis. 
This type of approach is consistent throughout the PS and clearly demonstrates a consistent bias 
towards consolidation leaving no room for a thorough analysis of all viable alternatives. 

Response: Bias toward consolidation does not appear in the LRFS Report. The report 
evaluates each site separately with regard to the No Action alternative. 

Comment: r. Table ES-2 fails to distinguish the individual characteristics of the seven disposal 
areas. The terms "potential" and "exceedances" should be defined. The objective of the 
remediation process is to address identifiable sources of release. Same rationale found in 
paragraph f. 

Response: This comment is not relevant to the LRFS Report. The comparative analysis of 
aJtematives (LRFS Report Section 9) section cited in the review comment is now based on the 
alternatives presented in LRFS Report Section 8. 
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DRAFT CONSOLIDATION LANDFILL FEASIBILl1Y STUDY 

Comment# Comment/Response 

19. Comment: s. Table 1-1, as stated in parawaph d should contain costing information on all the 
alternatives cited in this table. However, only the preferred alternatives proposed by the BCT 

~,., Fl 1tw.1tr.e provided which indicates that only these alternative were truly considered. Again, this is 
")d.: 1e!if)taHy inappropriate for an effective FS. 
'\O})•J:JOIIJ, <, 

Response: The cited Table 1-1 does not appear in the LRFS Report. Evaluation of "BCT 
pref erred alternatives" has been replaced by nine alternatives combining no action, 
containment, and consolidation options. 

;:~ IL J ;.~,. ' 

201 :g s >JComment: t. In Table 2-1, the regulations cited as Applicable Relevant and Appropriate 
rlluoa Requirements for flood plains require federal agencies to evaluate the "potential adverse effects" 

associateci with direct and indirect "developme.nt" of a flood plain. For wetlands, the regulations 
cited required that actions in wetlands minimize their destruction, loss, or degradation. The 

. -;:;,t;iJIArtvestigatioos of these sites clearly demonstrate that the existence of these sites does not 
'.;rn degrade or adversely impact the ecology of these areas. In fact, it could be argued that 

excavation could cause more damage than simply leaving these sites alone as they have been 
for years. Therefore, we strongly believe that excavation of disposal area 11, which is located 
in a flood plain, will cause potential adverse effect to the river banks. Request the impacts, cost 

_j~ ~ and benefits (both financial and ecological) of excavating the disposal sites in flood plains and 
w,; , wetlands with no known ecological impacts be fully addressed in the FS. 
•I ; . 

21. 

. . (ii Response: Appropriate regulatory agencies will be contacted during the landfill remediation 
•• \;i, design phase regarding conformance to permit requirements. 

Although the AOC 11 disposal area is located within the Nashua River floodplain, only a 
:.-;:l'-' relatively small portion lies· within a defined wetland area. Delineated wetlands exist to the 

JJ north and to the south of the disposal area. The total refuse surface area located within the 
wetlands is estimated to be less than one acre. 

Solid waste removal at AOC 11 within the floodplain can occur during drier periods of the year 
to avoid run-in of water to the excavations. When completed, excavations would be backfilled 
with clean soil and revegetated to approximate existing conditions. Erosion control measures 
can be enacted to minimize sediment runoff to the river during waste removal. 

Comment: u. Table 4-2 should include the No-Action Alternative with details of individual 
disposal sites. 

Response: The No Action alternative is evaluated in the LRFS .Report with respect to its 
impact at each of the seven disposal sites. 
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Comment# Comment/Response 

22. 

23. 

24. 

't , 

,i 

·t 

Comment: v. In regards to Tables 5-5 and 5-8, see comment d and p; ~~tJ..:'fflQ,~7' 
jh~r-15.Hf. 

Response: The Army is addressing the seven disposal areas, including those . in the; -S-outh Post, 
as a group to take advantage of the inherent economic and administrative -advantagess After the 
LRFS Report is completed, the possibility of separating the sites based on funding allocation 
can be pursued by the Army. ; ,.,'.; f1 

~ •. -l 

Comment: w. A table in the BCT plan of action shows the seven disposal areas and indicates 
that there have been Site Investigations for several of them. The plan also states that several 
of the areas were nominated for No Further Action (NFA) under CERCIA. How did,:y.,e getO: 
from NF A to "removal recommended" on the chart? Why are we consolidating the three south 
post locations and AOC 11 (Lovell St. Landfill) if they are not going to the MGLB? 

Response: Notwithstanding the statement in the Plan of Action, the LRFS Report e;valuates 
alternatives containing actions other than removing wastes at the seven landfills. The 
alternatives include No Action at the landfills, including J:bose on the South Post. 

.i, ,I 

Comment: x. The Remedial Response Objectives staJed in the FS, and the Remedial 
Technology Alternatives screened and evaluated, were ~ased on a predetermination that 
excavation with consolidation was the alternative of choice. This appearance is supported by 
the paragraphs from the Plan of Action and by summary stat~ments in the Plan of Action that 
AOC 9, SA U, SA 13, and AOC 41 pose "little risk". qr "no significant risk"; and by the title 
given to the project and feasibility study: "Consolidation Landfill." 

Response: Predetermination of waste consolidation is no longer an issue in the LRFS Report. 
The report evaluates landfill management alternatives . cmisisting of various options including 
containment and no action. "~" 0 

I l c., 

'I ·J • ·:. T 

l •• 
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EXECUTIVE SUMMARY 

2 

3 

4 

EXECUTIVE SUMMARY 

5 ABB Environmental Services, Inc. (ABB-ES) prepared this Feasibility Study (FS) Report 
6 in accordance with the U.S . Anny Environmental Center (USAEC) Contract 
1 DACA3 l-94-D-0061, Task Order No. 0002. The objective of this task order is to 
8 complete an engineering feasibility study that will enable preparation of a Record of 
9 Decision (ROD) for managing seven debris disposal areas at the Devens Reserve Forces 

10 Training Area (RFTA, formerly Fort Devens), Devens, Massachusetts. 
11 

12 The FS is being conducted in accordance with the U.S. Environmental Protection Agency 
13 (USEPA) Remedial Investigation/Feasibility Study Guidance Manual (USEPA, 1988), the 
14 USEPA guidance on conducting Remedial Investigation/Feasibility Studies for CERCLA 
15 Municipal Landfill Sites (USEPA, 1991a), the Federal Facility Agreement between the 
16 USEPA and the U.S. Department of the Anny, also referred to as the Interagency 
11 Agreement (IAG) (USEPA, 1991b), and the National Contingency Plan (NCP) (USEPA, 
18 1990a). 
19 

20 During the collection of information for the MEP and subsequent studies, the Army 
21 identified seven debris disposal areas throughout Fort Devens. These disposal areas are in 
22 addition to the Shepley's Hill Landfill, which has served as the primary solid waste disposal 
23 location at the installation. This 80-acre facility (Area of Contamination [AOC] 05) has 
24 closed under a state-approved Resource Conservation and Recovery Act (RCRA) 
25 Subtitle D Closure Plan and is being remediated under the Comprehensive Environmental 
26 Response, Compensation, and Liability Act (CERCLA). 
27 

28 The seven debris disposal areas have been the subject of previous investigations under 
29 CERCLA, and have been found to pose varying risks to public health and the 
30 environment. The Anny has determined from discussions with federal and state regulatory 
31 agencies that the disposal areas must be managed, with consideration given to the 
32 Massachusetts solid waste management regulations. 
33 
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EXECUTIVE SUMMARY 

The Artny has decided to address the disposal areas under the CERCLA Feasibility Study 
2 process due to the benefits of: ( 1) a consistent administrative approach for all sites; 
3 (2) similarity of waste material; and (3) the administrative difficulty in mixing CERCLA 
4 and non-CERCLA waste. 
5 

6 Management of the debris disposal areas is being further influenced by property reuse 
7 considerations. The Massachusetts Government Land Bank (MGLB) and its consultants 
8 have indicated that water supply and wastewater resources will be affected by the 
9 management options chosen for the disposal areas. 

10 

11 Three previous documents contained evaluations of options for managing the seven debris 
12 areas. These are the Plan of Action (see Appendix A), the Draft Landfill Consolidation 
n Feasibility Study Report (ABB-ES, 1995), and the Debris Disposal Area Technical 
14 Memorandum (ABB-ES, 1996). Pertinent information developed in the documents are 
15 contained in this report. 
16 

17 Plan of Action. The Plan of Action constituted an agreement to proceed with plans for 
18 consolidating debris from the seven disposal areas into a single disposal site. The Plan was 
19 endorsed by the Fort Devens BRAC Environmental Coordinator, USEPA Region I, 
20 Massachusetts Department of Environmental Protection (MADEP), and the MGLB. The 
21 Plan of Action considered six debris management options. Each option was comprised of 
22 one or more of the following actions: (1) debris consolidation to a single on-site disposal 
23 area, (2) capping of debris disposal areas in-place, and (3) debris disposal at an offsite 
24 commercial facility. Of these, Plan of Action proponents favored excavating debris from 
25 all seven areas, and consolidating the debris at a vacant parcel of land east of Shepley' s 
26 Hill Landfill. 
27 

28 Landfill Consolidation Feasibility Study Report. The consolidation FS report 
29 evaluated in detail the excavation/consolidation option endorsed in the Plan of Action. Its 
30 purpose was to enable preparation of a ROD for consolidating debris from the seven 
31 disposal areas into a single waste disposal site. However, review comments on the FS 
32 report from the U.S . Artny Forces Command (FORSCOM) caused Plan of Action 
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EXECUTIVE SUMMARY 

proponents to reconsider the evaluation process from which landfill consolidation was 
2 selected. FORSCOM requested evaluation of non-consolidation options such as capping 
3 disposal areas in-place or no further action. 
4 

s Debris Disposal Area Technical Memorandum. The technical memorandum evaluated 
6 a containment (i.e., capping) alternative, and a consolidation alternative for each of the 
1 seven landfills. The memorandum was prepared in response to FORSCOM comments on 
8 the consolidation FS report. 
9 

10 To further respond to FORSCOM's concerns, Plan of Action proponents chose to prepare 
11 this FS report. In addition to the consolidation-only option, this report evaluates debris 
12 management options containing non-consolidation actions, including those originally 
13 developed in the Plan of Action. 
14 The purpose of this FS Report is to: 
15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

establish response objectives describing the environmental and 
administrative benefits of debris management; 

identify the types of response actions necessary to achieve response 
objectives; 

identify and screen specific remedial technologies that may be capable of 
attaining response objectives; 

develop and evaluate a range of remedial alternatives based on those 
technologies; and 

compare the alternatives in accordance with criteria recommended by 
USEPA. 

31 This FS Report is based on information and data presented in the various Site Investigation 
32 (SI) and Remedial Investigation (RI) reports prepared for the seven debris disposal areas. The 
33 debris disposal areas are: Study Areas (SAs) 6, 12, and 13, and Areas of Contamination 
34 (AOCs) 9, 11, 40, and 41. 
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EXECUTIVE SUMMARY 

2 Site Investigations (Sis) were conducted at Study Areas (SAs) 12 and 13 and AOCs 9, 40, and 
J 41 to verify the presence or absence of environmental contamination and to detennine whether 
4 further investigation or remediation was warranted. Supplemental SI activities were also 
5 conducted at SAs 12 and 13 and AOC 41 to address data gaps identified in the SI reports. Rls 
6 were completed at AOCs 11, 40, and 41 to further assess the distribution of contaminants; the 
7 Rls included human health and ecological risk assessments for the three sites. 
8 

9 In addition to the SI and Supplemental SI activities, predesign investigations were conducted at 
10 SAs 6, 12, and 13 AOCs 9, and 40 to define the depth, areal extent, composition of waste, and 
11 site conditions in order to identify appropriate remedial alternatives. 
12 

13 Development of alternatives to meet landfill management goals begins with the identification 
14 and screening of potentially applicable remedial technologies. The number of identified 
15 technologies was reduced during screening in which the advantages and disadvantages of the 
16 effectiveness and implementability of each technology were evaluated. Technologies retained 
11 have the potential for effectively achieving response objectives, either alone or in combination 
18 with other technologies. The process used for technology screening is consistent with USEP A 
19 RI/FS guidance. 
20 

21 Remedial technologies retained after screening for each site were assembled into remedial 
22 alternatives. The remedial alternatives were then screened upon consideration of effectiveness, 
23 implementability, and cost. A summary of alternatives considered for detailed evaluation is 
24 presented in Table ES- I. 
25 

26 The alternatives retained after screening (i.e., Alternative Nos. I through 9 in Table ES-I) were 
27 evaluated in detail using criteria suggested in the RI/FS guidance. The alternatives evaluated 
28 include consolidating debris at a proposed site near Shepley's Hill Landfill, and capping the 
29 landfills in place. A summary of the detailed evaluation of the retained alternatives is presented 
3__0_ in Table ES-2. 
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SECTION l 

1.0 INTRODUCTION 
2 

3 

4 ABB Environmental Services, Inc. (ABB-ES) prepared this Feasibility Study (FS) Report 
5 in accordance with the U.S. Army Environmental Center (USAEC) Contract 
6 DACA31-94-D-0061, Task Order No. 0002. The objective ofthis task order is to 
7 complete an engineering FS that will enable preparation of a Record of Decision (ROD) 
8 for managing seven debris disposal areas at the Devens Reserve Forces Training Area 
9 (RFTA, formerly Fort Devens), Devens, Massachusetts. These disposal areas are: 

10 

11 • Study Area (SA) 6 
12 • Area of Contamination (AOC) 9 
13 • AOC 11 
14 • SA 12 
15 • SA 13 
16 • AOC 40 
11 • AOC 41 
18 

19 The FS is being conducted in accordance with the U.S. Environmental Protection Agency 
20 (USEP A) Remedial Investigation (Rl)/FS guidance manual (USEP A, 1988), the USEP A 
21 guidance on Conducting Remedial Investigation/Feasibility Studies for CERCLA 
22 Municipal Landfill Sites (USEPA, 1991a), the Federal Facility Agreement between the 
23 USEPA and the U.S. Department of the Army, also referred to as the Interagency 
24 Agreement (IAG) (USEPA, 1991b), and the National Oil and Hazardous Substances 
25 Pollution Contingency Plan (NCP) (USEPA, 1990a). 
26 

21 Fort Devens was identified for cessation of operations and closure under Public 
28 Law 101-510, the Defense Base Closure and Realignment (BRAC) Act of 1990, and 
29 officially closed in September 1996. Portions of the property formerly occupied by Fort 
30 Devens were retained by the Army for reserve forces training and renamed the Devens 
31 Reserve Forces Training Area. Areas not retained as part of the Devens RFT A were, or 
32 are in the process of being, transferred to new owners for reuse and redevelopment. Fort 
33 Devens was placed on the National Priority List (NPL) on December 21, 1989, under the 
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SECTION 1 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) as 
2 amended by the Superfund Amendments and Reauthorization Act (SARA). 
3 

4 

5 1.1 DEVENS RESERVE FORCES TRAINING AREA BACKGROUND 
6 

7 The Devens RFTA is located within the towns of Ayer and Shirley (Middlesex County) 
8 and Harvard and Lancaster (Worcester County), approximately 35 miles northwest of 
9 Boston, Massachusetts. It was established in 1996, coincident with the closure ofFort 

10 Devens. to provide facilities for the training of reserve forc.es i!l r.e!ltr~l New England. 
11 The Devens RFT A includes portions of the former North Post and Main Post, and the 
12 entire South Post, and lies within the Ayer, Shirley, and Clinton map quadrangles 
13 (7½-minute series). 
14 

1s Fort Devens was established in 1917 as Camp Devens, a temporary training camp for 
16 soldiers from the New England area. In 1931, the camp became a permanent installation 
11 and was redesignated as Fort Devens. Throughout its history, Fort Devens served as a 
18 training and induction center for military personnel and a unit mobilization and 
19 demobilization site. All or portions of this function occurred during World Wars I and II, 
20 the Korean and Vietnam conflicts, and operations Desert Shield and Desert Storm. 
21 

22 Over 3,000 acres at Fort Devens were developed for housing, buildings, and other 
23 facilities and the installation was reported as the largest undeveloped land holding under a 
24 single owner in north-central Massachusetts (U.S. Fish and Wildlife Service [USFWS], . 
2s 1992). The North Post consisted primarily of the Moore Army Airfield and the site of the 
26 installation's wastewater treatment facility. The Main Post was the site of numerous 
21 buildings, including vehicle maintenance facilities, training and administrative buildings, 
28 barracks and other military housing, and recreational facilities. The South Post, largely 
29 undeveloped, is located south of Massachusetts Route 2 and was used for field training 
30 exercises. 
31 

32 
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1.2 STATUS OF LANDFILLS AT FORT DEVENS 
2 

3 In conjunction with the U.S. Anny Installation Restoration Program, the USAEC 
4 developed a Master Environmental Plan (MEP) for Fort Devens in 1992. The MEP 
5 included assessments of the environmental status of study areas (SAs ), specified necessary 
6 investigations, and provided recommendations for response actions with the objective of 
7 identifying priorities for environmental restoration at Fort Devens. Areas Requiring 
8 Environmental Evaluation (AREEs) and SAs were identified and investigations initiated to 
9 determine where removal actions were necessary. 

lO 

11 During the collection of information for the MEP and subsequent studies, the Anny 
12 identified seven debris disposal areas throughout Fort Devens (Figure 1-1). These 
13 disposal areas were in addition to the Shepley's Hill Landfill, which served as the primary 
14 solid waste disposal location at the installation. This 80-acre facility (Area of 
15 Contamination [AOC] 05) was closed under a state-approved Resource Conservation and 
16 Recovery Act (RCRA) Subtitle D Closure Plan, and is being remediated under CERCLA. 
11 The ROD for the Shepley's Hill Landfill Operable Unit (ABB-ES, 1995b) describes the 
18 selected remedy for the site (i.e., landfill closure with a low-permeability cap and 
19 associated actions). 
20 

21 Included within AOC 05 are the smaller AOC 04 and AOC 18. AOC 04, the sanitary 
22 landfill incinerator, was located in former Building 38 near the end of Cook Street within 
23 the area included in Phase I of the sanitary landfill closure. The incinerator was 
24 constructed in 1941, and burned household refuse until the late 1940s. Ash from the 
2s incinerator was buried in the landfill. The incinerator was demolished and buried in the 
26 landfill in September 1967. The building foundation was removed and buried on-site in 
27 1976. 
28 

29 AOC 18, the asbestos cell, is located in the section of the landfill that was closed during 
30 Phase IV. An estimated 6.6 tons of asbestos construction debris were placed in the 
31 section closed during Phase IV-A, between March 1982 and November 1985. A new 
32 asbestos cell was opened in 1990 in the section closed during Phase IV-B, and used for 
33 disposal of small volumes of asbestos-containing material until July 1992. 
34 
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The seven debris disposal areas have been the subject of previous investigations under 
2 CERCLA, and have been found to pose varying risks to human health and the 
3 environment. The Army has determined from discussions with federal and state regulatory 
4 agencies that the disposal areas must be managed, with consideration given to the 
s Massachusetts solid waste management regulations. 
6 

7 The Army has decided to address the disposal areas under the CERCLA Feasibility Study 
8 process due to the benefits of: (I) a consistent administrative approach for all sites; 
9 (2) similarity of waste material; and (3) the administrative difficulty in mixing CERCLA 

10 and non-CERCLA waste. 
ll 

12 Management of the debris disposal areas is being further influenced by property reuse 
l3 considerations. The Massachusetts Government Land Bank (MGLB) and its consultants 
14 have indicated that water supply and wastewater resources will be affected by the 
15 management options chosen for the disposal areas. 
16 

17 

18 1.3 PREVIOUS DOCUMENTS ADDRESSING DEBRIS AREA MANAGEMENT 
19 

20 Three previous documents evaluated options for managing the seven debris areas: the 
21 BRAC Cleanup Team (BCT) Plan of Action (Appendix A), the Draft Landfill 
22 Consolidation Feasibility Study Report (ABB-ES, 1995), and the Debris Disposal Area 
23 Technical Memorandum (ABB-ES, 1996a). Pertinent information developed in the latter 
24 documents is contained in this report. 
25 

26 Plan of Action. The Plan of Action constituted an agreement to proceed with plans for 
21 consolidating debris from the seven disposal areas into a single disposal site. The Plan 
28 was endorsed by the Fort Devens BRAC Environmental Coordinator, USEPA Region I, 
29 Massachusetts Department of Environmental Protection (MADEP), and the MGLB. The 
30 Plan of Action considered six debris management options, each comprised of one or more 
31 _ oftb_e following_ac_ti_ons_:_(J) debris_c...ons.olid_ation to_a_single_on-,site_disposal area, (2) -
32 capping of debris disposal areas in-place, and (3) debris disposal at an off site commercial 
33 facility. Of these, Plan of Action proponents favored excavating debris from all seven 
34 areas and consolidating the debris at a vacant parcel of land east of Shepley' s Hill Landfill. 
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2 Landfill Consolidation Feasibility Study Report. The consolidation FS report 
3 (ABB-ES, 1995c) evaluated in detail the excavation/consolidation option endorsed in the 
4 Plan of Action. Its purpose was to enable preparation of a ROD for consolidating debris 
5 from the seven disposal areas into a single waste disposal site. However, review comments 
6 on the FS report from the U.S Army Forces Command (FORSCOM) caused the Plan of 
7 Action proponents to reconsider the evaluation process from which landfill consolidation 
8 was selected. FORSCOM requested evaluation of non-consolidation options such as 
9 capping disposal areas in-place or no further action. 

10 

11 Debris Disposal Area Technical Memorandum. The technical memorandum evaluated 
12 a containment (i.e., capping) alternative and a consolidation alternative for each of the 
13 seven landfills. The memorandum was prepared in response to FORSCOM comments on 
14 the consolidation FS report. 
15 

16 To further respond to FORSCOM's concerns, Plan of Action proponents chose to prepare 
17 this FS report. In addition to the consolidation-only option, this report evaluates debris 
18 management options containing non-consolidation actions, including those originally 
19 developed in the Plan of Action. 
20 

21 

22 1.4 PuRPOSE AND ORGANIZATION OF REPORT 

23 

24 The purpose ofthis FS Report is to: 
25 

26 

27 

28 

29 

30 

31 

32 

33 

• establish response objectives describing the environmental and administrative 
benefits of debris management; 

• identify the types ofresponse actions necessary to achieve response objectives; 

• identify and screen specific remedial technologies that ma:y be capable of 
attaining response objectives; 
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SECTION 1 

• develop and evaluate a range of remedial alternatives based on those 
technologies; and 

• compare the alternatives in accordance with criteria recommended by USEP A. 

6 This report is based on information and data presented in the various Site Investigation 
1 (SI) and RI reports prepared for the seven debris disposal areas. These reports are 
s referenced in the debris disposal site descriptions presented in this section. 
9 

10 T!iis report e-o!!sists of !'i!!e sections. Section 2 prc'.1ides descriptic:1s cf the se'.,re:1 debris 
11 disposal sites, including the nature and extent of contamination. Section 3 summarizes 
12 results of the baseline risk assessment and preliminary risk evaluation (PRE) discussions 
13 presented in the SI and RI reports. 
14 

1s Section 4· discusses chemical-specific, location-specific, and action-specific Applicable or 
16 Relevant and Appropriate Requirements (ARARs) and their role in site remediation. 
11 Section 5 identifies remedial action objectives. Section 6 identifies and screens potential 
1s remedial technologies. 
19 

20 Section 7 develops and screens potential remedial alternatives. Section 8 contains the 
21 detailed analysis of alternatives, and Section 9 contains the comparative analysis of 
22 alternatives. 
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2 

3 

2.0 CHARACTERIZATION OF WASTE DISPOSAL SITES 

4 The Enhanced Preliminary Assessment (Weston, 1992) identified and characterized areas 
5 requiring environmental evaluation (AREESs) associated with historical and current uses 
6 of the Devens property. 
7 

8 The Enhanced PA recommended that site reconnaissance and a geophysical survey be 
9 conducted at each of the seven landfills to detennine their exact location and areal extent. 

10 A field investigation comprised of surface water, sediment, soil, and/or groundwater 
11 sampling would follow. The Enhanced PA further proposed that if necessary, remedial 
12 action would be taken at SA 12, SA 13, and AOC 41. For AOC 41, the report 
13 recommended that a Remedial Investigation/Feasibility Study (RI/FS) be undertaken. The 
14 RI/FS would include soil, groundwater, surface water and sediment sampling as well as 
15 quarterly water level measurement. 
16 

11 Sis were conducted at SAs 12 and 13, and AOCs 9, 40, and 41 to verify the presence or 
18 absence of environmental contamination and to detennine whether further investigation or 
19 remediation was warranted. In addition, supplemental SI activities were conducted at SAs 
20 12 and 13, and AOC 41 to address data gaps identified in the SI reports. Rls were 
21 completed at AOCs 11, 40, and 41 to further assess contaminant distribution; the Rls 
22 included baseline human health and ecological risk assessments for the three sites. Risk 
23 assessment results are summarized in Section 3. 
24 

25 In addition to the SI and Supplemental SI activities, predesign investigations were 
26 conducted at SAs 6, 12, and 13, and AOCs 9 and 40 to define depth, areal extent, type of 
21 waste, composition of waste, and site conditions to help identify appropriate remedial 
2s alternatives. 
29 

30 The following subsections describe the history of waste disposal and associated nature and 
31 extent of contamination at the seven landfills. Previous documentation of the disposal 
32 areas can be found in the Administrative Record according to study group. The study 
33 group number pertinent to each area is designated in parentheses in the subsection titles. 
34 
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2 2.1 STUDY AREA 6 (GROUP 10) 
3 

4 The South Post Household Debris Landfill (Landfill No. 2), also referred to as SA 6, was 
s used between 1850 and 1920 for disposal of household waste (Biang et al., 1992). It is 
6 located on the South Post, within Tactical Training Area 6A. A variety of household 
1 wastes were deposited in a low area, less than 0.25 acres in size, south of the access road. 
8 SA 6 is moderately forested with hardwood trees (e.g., red maple, ash, yellow birch, and 
9 hickory), with trunk diameters up to 12 inches. An abandoned cellar hole is located across 

10 the road. The disposal area has not been covered, ~nd trnsh is visible 0!! the grou!!d 
11 surface. Figure 2-1 is a plan of the site showing the extent of debris as interpreted from 
12 test trenches. Scattered surficial debris may extend beyond the limits shown. Cross 
13 sections depicting subsurface information learned from test trenching are shown in 
14 Figures 2-2 and 2-3. 
15 

16 Nature and Extent of Contamination. Predesign activities at this site included excavation 
11 of six test trenches to define the extent and depth of landfilled material and to determine 
18 the composition of the waste. The trenches contained concentrated household debris, 
19 primarily metal and glass. Military-type waste was not observed. Waste appeared to be 
20 deposited on a layer of cobbles, presumably a natural formation. The water table, 
21 encountered at a depth of approximately 5 feet below ground surface (bgs) at the lowest 
22 area of the landfill, was observed to be below the bottom of waste at that location. The 
23 maximum depth of waste was observed to be approximately 5 feet. The volume of waste 
24 in the landfill, calculated based on observed depth and lateral extent, was approximately 
25 500 cubic yards (cy). Waste volume calculations for SA 6 and the other six Devens 
26 landfills can be found in Appendix B. Actual waste volumes may vary from those derived 
21 in the calculations. The volumes are believed to be within the bounds of accuracy 
28 acceptable for this preliminary engineering study. 
29 

30 Due to the apparent age of waste at the site, archaeologists were present during trench 
31 _excavation to __ characterize and date the waste and to assess the cultural value of the site. 
32 Personnel from The Public Archaeology Laboratory, Inc. of Pawtucket, Rhode Island 
33 observed the excavations at SA 6 (Public Archaeology Laboratory, Inc., 1994). The 
34 archaeologists noted cultural materials at the site manufactured in the late 1700s to early 
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1900s, with the majority of the material dating from the late 1800s to 1900. Waste was 
2 identified as primarily household debris, potentially originating from more than one 
3 household proximal to the site prior to the property's incorporation into Fort Devens. The 
4 site was determined to be potentially valuable in researching the socioeconomic status and 
5 refuse disposal behavior of 19th Century northern Lancaster residents. Additional studies 
6 of the site prior to remedial or removal actions were recommended by the archaeologists. 
1 Soil sampling was not conducted at SA 6 due to the age and type of waste observed, and 
8 the lack of evidence of contamination. 
9 

10 ABB-ES personnel also characterized the site to determine whether the site would be 
11 considered a wetland under state or federal jurisdiction. Vegetation, hydrology, and soil 
12 type were examined within the basin-like depression in the western portion of SA 6. This 
13 basin represents the lowest point of elevation at SA 6. While it is possible that during the 
14 spring and early surrimer this basin may hold water, no federal or state jurisdictional 
15 wetlands were identified at SA 6. 
16 

17 

18 2.2 AREA OF CONTAMINATION 9 (GROUP 5) 
19 

20 AOC 9, the North Post Landfill, is located on the North Post, west of the Fort Devens 
21 wastewater treatment plant. It is known informally as the old "stump dump" or "wood 
22 dump", or Landfill No. 5. The landfill is part of a larger area that is controlled by Fort 
23 Devens Range Control and occasionally used for tactical training exercises. 
24 

25 The landfill was operated from the late 1950s until 1978, when access was uncontrolled. 
26 It was used by the Army, National Guard, contractors, and off-post personnel (McMaster 
21 et al., 1982; Biang et al., 1992). Materials reportedly disposed of at this location include 
28 tree stumps, limbs, and the debris from about 100 demolished buildings. Automobiles, 
29 automobile parts, and other debris (including asphalt, bedsprings, and 5-gallon cans) were 
30 observed in a location above and adjacent to the north side of the landfill, on the lower 
31 slope from the wastewater infiltration beds. 
32 

33 The landfill occupies a low area that originally contained a small pond (Jahns, 1953), and 
34 the bluffs to the west have been used for gravel quarrying. The disposal of solid waste 
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and placement of cover gravel have filled the depressions and raised the land surface 
2 approximately 35 to 40 feet (ft) (McMaster et al., 1982). Because of the extent and 
3 effectiveness of the partially vegetated cover, the area is generally not recognizable as a 
4 former landfill. Soils are typical of kame, kame-plain, and ice-contact deposits consisting 
5 of sand and pebble-to-cobble gravel. These soils are also visible in the bluff to the west of 
6 the landfill. Immediately south of the landfill are post-glacial swamp and floodplain 
7 deposits consisting of sand with variable gravel and silt content. 
8 

9 An SI was conducted by ABB-ES under contract with the USAEC (ABB-ES, 1996b ). 
10 The purpose of the SI was to verify the presence or absence of environmental 
11 contamination and to determine whether further investigation or remediation was 
12 warranted. 
13 

14 A geophysical survey was conducted at the landfill to supplement information derived 
15 from evaluation of aerial photographs and delineate the actual limits of the landfill. The 
16 results of the survey assisted in the placement oftest pits and groundwater monitoring 
17 wells, and provided insight into the distribution of landfilled materials. Results of the 
18 geophysical survey indicated that the landfill consists of five areas: a larger northern pod 
19 containing the majority oflandfilled materials, and four smaller southern pod adjacent to 
20 the wetlands containing mostly near-surface debris (Figure 2-4). Cross sections depicting 
21 subsurface information from test trenching are shown in Figures 2-5 and 2-6. 
22 

23 Nature and Extent of Contamination. Surface water and sediment samples were collected 
24 from the Nashua River and the swampy area south of the landfill. Results indicated that 
25 coliform bacteria counts and concentrations of inorganics were elevated in surface water 
26 samples. Polynuclear aromatic hydrocarbons (PAHs) were detected in sediment samples 
27 from the Nashua River and the pond nearby. Concentrations of these analytes were 
28 generally low, and no consistent distribution along the river was apparent. Total 
29 petroleum hydrocarbon compounds (TPHC) were detected in sediment samples in a 
30 similar sporadic distribution, but no significant correlation between P AHs and TPHC was 
31 _ evic!_ent. __ TPHC anq_ inorgaaj~s w~re ~levat_~d in_s~dilJl~nt in _the_ swampy area, 
32 

33 Soil borings for monitoring wells GSM-92-0lX through GSM-92-03X were drilled just 
34 outside the limits of the North Post Landfill (to avoid penetrating landfill materials), to 
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approximately 10 ft below the water table. Two rounds of groundwater samples and 
2 water table measurements, collected three months apart, were collected from the three 
3 new monitoring wells and 16 existing monitoring wells. The 16 existing monitoring wells 
4 were installed to evaluate the effectiveness of the wastewater treatment plant (SA 19). 
5 Due to cross-contamination likely resulting from the pump used to purge the wells during 
6 the second sampling round, a third round of groundwater samples was collected for 
7 volatile organic compounds (VOCs) only. To evaluate the potential impact to 
8 groundwater due to releases from the landfill, analytes detected in five selected wells 
9 located radially around the landfill (WWTMW-07, WWTMW-08, G5M-92-01X, 

10 G5M-92-02X, and G5M-92-03B) were compared to the other 14 wells. The absence of 
11 organic compounds in groundwater adjacent to and downgradient from the mapped 
12 landfill suggests that the organic compounds detected in soil have not impacted 
13 groundwater quality. Low counts of coliform bacteria were measured in landfill wells 
14 G5M-92-01X and G5M-92-02X in Round 1 and WWTMW-08 in Round 2. In the five 
15 selected landfill wells, concentrations of several inorganic analytes were elevated in up-, 
16 down-, and cross-gradient wells. Elevated concentrations of these analytes correlated well 
11 with elevated total suspended solids (TSS) concentrations. Filtered samples collected 
18 during Round 2 exhibited significant reductions in the concentrations of inorganic analytes 
19 such as arsenic, chromium, iron, lead, vanadium, and zinc. Other more soluble inorganic 
20 analytes also showed concentration reductions, but not to the same magnitude. 
21 

22 To further characterize the nature of soils and landfilled materials, four test pits 
23 (09E-92-01X through 09E-92-04X) were excavated in 1992 in areas where landfilled 
24 material was identified during geophysical surveys. A cross section depicting subsurface 
25 information from test pitting is shown in Figure 2-5. Test pitting within the suspected 
26 landfill limits showed the landfilled contents consist of mixed refuse, including piping, 
21 brick, charred wood, roof slate, bottles, carpet, and plastic, and silt and sand. Soil samples 
28 were collected from apparent zones of contamination in each of the four test pits. In most 
29 cases, the samples were collected from darkened or stained soil, presumably from burned 
30 materials. A total of eight soil samples was collected. Significant semivolatile organic 
31 compound (SVOC) concentrations (mostly PAHs) were detected in soil samples from test 
32 pits 09E-92-01X and 09E-92-02X. SVOCs were, however, absent in soil collected from 
33 test pits 09E-92-03X and 09E-92-04X. TPHC levels were detected in all test pits except 
34 09E-92-04X, located just outside the southern limit of geophysical mapped landfill 
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materials. The test pit log for 09E-92-04X indicated that the soil was relatively free of 
2 landfill debris, suggesting that this pit is on the fringe of the landfill. Organic compounds 
3 detected in soil samples collected from the landfill test pits are likely derived from the ash 
4 and charred wood obseived during sampling; absence of volatile petroleum compounds in 
5 soil supports this contention. Absence of organic compounds in groundwater adjacent to 
6 and downgradient from the landfill suggest that organic compounds detected in soil have 
7 not impacted groundwater quality. Several inorganic analytes, including barium and zinc, 
8 were detected in test pit soils above the calculated background concentrations for Fort 
9 Devens soils. 

10 

11 Predesign activities at AOC 9 included excavation of four test trenches in 1994. Because 
12 three test pits were excavated in the main portion of the landfill in 1992, this predesign 
13 activity focused on verifying the extent of debris identified by a previous geophysical 
14 suivey and detennining the composition of waste in the southernmost part of the landfill . 
15 A cross section depicting subsurface information from test trenching is shown in 
16 Figure 2-6. 
17 

18 Test trench 09E-94-05X was excavated across the gravel access road on the south end of 
19 the landfill. A layer (1 to 4 ft in depth) of clean fill was exposed above a layer of 
:zo concentrated lumber, concrete, sheet metal, structural steel, pipes, asphalt pavement, and 
21 insulation. The layer was obseived to have been burned. The test trenches were 
22 excavated no deeper than the water table, which was encountered approximately 6 ft bgs 
23 in 09E-94-05X. The bottom of the debris layer is below the water table. 
24 

2s Test trench 09E-94-06X was excavated in the southernmost portion of the landfill. Sheet 
26 metal, pipe, steel cable, bricks, a section of a brick chimney, and a 4 ft x 4 ft x 2 ft block of 
27 formed concrete were primarily located in the top 1 foot of soil. This layer consists of 
28 organic-rich sand and roots of alder, poplar, and birch trees. Natural soil, (gravelly sand 
29 to silty fine sand) was obseived below 1 foot. The water table is approximately 5 ft bgs at 
30 this location. Material in test trench 09E-94-07X is similar to that obseived in 
31 Q9E".'94_:-06X, but the fill larer is_approximately 2.5-ft thick. The water table was_ 
32 encountered at approximately 6 ft bgs at this location. 
33 
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Test trench 09E-94-08X intercepted a gravelly sand fill berm along the roadside. Beneath 
2 and east of the berm, debris similar to that described in the other trenches was 
3 encountered in a layer 2.5- to 5-ft thick. The water table was approximately 7 ft bgs at 
4 this location. 
5 

6 SEA Consultants (SEA), under contract with MGLB, excavated 22 test pits at AOC 9 in 
1 1996 (SEA, 1996). Waste depths observed in those explorations augmented information 
8 from the 1992 and 1994 test excavations. The type of waste observed by SEA was 
9 generally demolition debris (i.e., wood, concrete, asphalt, metal, brick, plastic, glass, and 

10 stumps). The combined information was used to calculate debris volume at AOC 9, by 
11 multiplying the waste areas (from the geophysical survey) by the average depth of waste 
12 (as interpreted from test trenches. The volume of waste is estimated at 112,000 cy (see 
13 Appendix B). 
14 

1 s A vegetated wetland area lies to the south of AOC 9. Although much of this wetland is 
16 subject to both state and federal jurisdiction, a small region of wetlands in the eastern 
11 portion of the site contains wetlands that are subject to state, but not federal, jurisdiction. 
18 

19 

20 2.3 AREA OF CONTAMINATION 11 (GROUP 9) 
21 

22 The Lovell Road Debris Disposal Area (Landfill No. 7), also referred to as AOC 11, was 
23 identified as a 2-acre landfill that received wood-frame hospital demolition debris from 
24 1975 to 1980. The landfill is within a wetlands complex that runs along the western side 
2s of the Nashua River. East of the landfill, a 40-ft-wide soil berm separates the landfill from 
26 the Nashua River. Refuse, including large pieces of metal, wood, bricks, and other 
21 construction debris is exposed at the ground surface throughout the site, except where an 
28 access road has been constructed over the fill . The landfill area is vegetated and is 
29 bordered on the north and south by wetlands. Site features are shown on Figure 2-7. 
30 Cross sections depicting subsurface information from test trenches are shown in 
31 Figures 2-8 and 2-9. 
32 

33 Nature and Extent of Contamination. Initial SI activities at AOC 11 were conducted in 
34 1993 as part of the Main Post SI (Arthur D. Little, 1994). The SI consisted of geophysics 
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to determine the extent of waste, sampling and analysis of soil in test pits excavated in the 
2 landfill area, and sampling and analysis of surface water and sediment samples from the 
3 Nashua River and wetlands areas adjacent to the landfill. Metal, wood, and plastic debris 
4 was observed in the test pits. Test pit soils contained acrylonitrile, P AH compounds, 
5 pesticides, and several inorganic analytes. Metals, SVOCs, pesticides, and TPHC were 
6 detected in surface water and sediments in the wetlands. Contaminant concentrations in 
7 wetland sediments were not significantly higher than concentrations in the Nashua River. 
8 Most contaminant concentrations, with the exception of iron, in the river near AOC 11 
9 were not significantly elevated in comparison with other sample locations upstream and 

10 downstream of AOC 11. 
11 

12 Because contaminants were detected in soils, surface water, and sediment during the SI, 
13 further investigation was recommended and an RI was conducted at AOC 11 from 
14 September to December 1994 (Arthur D. Little, 1995). The RI field work included 
15 excavation of additional test pits and sampling of subsurface soil, surface soil sampling, 
16 ambient air sampling, surface water and sediment sampling, monitoring well installation, 
11 and groundwater sampling. Piezometers and surface water gauges were also installed to 
18 evaluate the hydraulic connection between wetlands, groundwater, and the Nashua River. 
19 

20 Test pits excavated during the RI indicated that debris was present over a 2.1-acre area, to 
21 depths ranging from 2 to 13. 5 ft. In test pits where the water table was encountered, 
22 refuse extended an average of 2 ft below the water table (see Figures 2-8 and 2-9). The 
23 volume of waste was estimated to be approximately 35,000 cy (see Appendix B). Refuse 
24 observed in the test pits included wood, concrete, metal pipes, scrap metal, wire, tile, and 
25 glass, intermixed with sand. 
26 

21 The RI analytical results indicated that surface and subsurface soils within the landfill area 
28 contain pesticides, metals including cadmium, copper, and mercury, and P AHs. The 
29 wetlands adjacent to AOC 11 contain pesticides, metals, P AHs, and polychlorinated 
30 biphenyls (PCBs), where concentrations are similar to or lower than concentrations of 
31 these contaminants in the reference wetland upstream of AOC 11. Surface water data did 
32 not indicate that contaminants are migrating beyond the wetlands. Groundwater sample 
33 results indicated that low levels of some metals are being transported from the landfill to 
34 the Nashua River via groundwater flow. 
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2 

3 2.4 STUDY AREA 12 (GROUP 7) 
4 

s The Range Control Landfill (Landfill No. 8), also referred to as SA 12, was used by the 
6 Anny beginning in 1960, was still in use in 1982, and appeared in 1988 to have been 
1 inactive for several years (McMaster et al., 1982; Biang et al. , 1992). The debris came 
8 from construction and range operations. The landfill is about 0.5 acre in size, located on a 
9 steep, wooded slope adjacent to the Nashua River floodplain and partially encroaching on 

10 associated wetlands on the South Post of Fort Devens. The landfill is located across Dixie 
11 Road from B and P Ranges. 
12 

13 The top of the slope is covered with dense brush. The north and south sides of the landfill 
14 are bounded (and defined) by dense growth oflarge (60-ft high, 20-inch diameter) oak 
1s trees. A wetland is located at the base of the slope on the east side. Site features are 
16 shown on Figure 2-10. A representative cross section based on test trench data is shown 
11 on Figure 2-11. 
18 

19 Nature and Extent of Contamination. Initial SI activities at SA 12 were conducted in 
20 August 1992 as part of the Group 7 field activities (ABB-ES, 1995d). The SI consisted of 
21 sampling and analysis of groundwater from a monitoring well installed upgradient of the 
22 landfill, sampling and analysis of four surface soil samples from the landfill cover material, 
23 sampling and analysis of four groundwater and sediment sample pairs from shallow sumps 
24 dug in the floodplain near the base of the landfill, and sampling and analysis of four surface 
2s water and sediment sample pairs ( two from the backwater lagoon and two from the 
26 Nashua River). Samples collected from the cover soil contained low concentrations of 
21 pesticide and PCB compounds, and several inorganic analytes were detected above Fort 
28 Devens background values. Pesticides, PCBs, P Alls, TPHC, and several inorganics were 
29 detected in sediments in the backwater area at the base of the slope. 
30 

31 Potential human health and ecological risks were identified during the SI based on the 
J i concentrations of organic and inorganic analytes in surface water and sediment at SA 12 
33 (ABB-ES, 1994a). In order to better identify the sources and the fate and transport 
34 mechanisms for site contaminants, Supplemental SI field activities were implemented. The 
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Supplemental SI focused on sampling surface water and sediment in the backwater area 
2 adjacent to SA 12 to further define contaminant distribution and to provide a partial basis 
3 for distinguishing SA-derived contamination from Nashua River-derived contamination, 
4 particularly in the SA 12 backwater. Reference backwater sampling locations were also 
5 selected at upriver and downriver locations to determine if similar contaminant profiles 
6 exist in the surface water and sediment of comparable floodplain environments remote 
7 from SA 12 (i.e., to identify the contribution of Nashua River contamination in the SA 12 
8 backwater). Results of this investigation concluded that similar contaminants were present 
9 in the backwater areas upstream and downstream of SA 12, and a comparison of arsenic, 

10 copper, and lead concentrations in sediment in the area i!!l_f!!edi~te!y da'\vngradient of the 
11 landfill suggested that contamination in the backwater may have resulted from seasonal 
12 flooding of the Nashua River rather than from the landfill. 
13 

14 Predesign activities at SA 12 included excavation of five test trenches to define the 
15 western extent and depth of landfilled material and to determine the composition of the 
16 waste. A representative cross section based on test trench data is shown in Figure 2-11. 
11 Gravelly sand with debris such as lumber, sheet metal, concrete, and other construction 
18 materials, was encountered in the top layer of each test trench. A 6- to 12-inch layer of 
19 leaves, wood, and wood ash mixed with soil was observed beneath the top layer in test 
20 trenches 12E-94-02X through 12E-94-04X. Beneath this layer, dense, silty sand was 
21 observed. While some debris was observed in the silty sand layer in trench 12E-94-03X, 
22 this layer is not believed to contain significant landfilled material. Samples were not 
23 collected for chemical analysis. The volume of waste was estimated to be approximately 
24 8,700 cy, based on the area and estimated average depth of 12 ft (see Appendix B). 
25 

26 Due to the past use of the site as the Range Control Landfill, unexploded ordnance (UXO) 
21 clearance specialists were subcontracted to excavate and monitor the trenches. No live 
28 ordnance or explosive materials were encountered. ABB-ES personnel also characterized 
29 the site to determine the wetland limits under state or federal jurisdiction. 
30 

31 The topography_ at SA 12 is _distinct and-the wetland boundary-abrupt. The borders of the 
32 wetlands under federal and state regulations are not differentiated; therefore, a joint 
33 state/federal wetland boundary line is delineated at this study area. 
34 
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2 2.5 STUDY AREA 13 (GROUP 2) 
3 

4 The Lake George Street Landfill (Landfill No. 9), also referred to as SA 13, was used 
5 between 1965 and 1970 for disposal of construction debris, stumps, and brush (McMaster 
6 et al., 1982; Biang et al., 1992). Landfill No. 9 was "reported to contain some oil 
1 (unknown quantity)" (McMaster et al., 1982, Table 2.2-3). Debris appears to have been 
8 dumped and pushed over the slope. The landfill is less than 1 acre in size and is located on 
9 the west side of Lake George Street near Hattonsville Road on the Main Post. 

10 

11 Unauthorized dumping appears to have continued after the dump was closed. In 1989, the 
12 Fort Devens Environmental Management Office observed and recommended the removal 
13 of recently disposed stumps, branches, steel fencing, plumbing fixtures and pipes. The 
14 landfill is currently closed to waste disposal. 
15 

16 SA 13 is surrounded by large trees (e.g., oak, red maple, ash, hickory), but no trees are 
11 growing on the landfill itself Tree stumps, limbs, and trunks have been deposited on the 
18 surface of the landfill and down the steep lower slope. A wetland is located at the base of 
19 this slope. Site features are shown on Figure 2-12. Cross sections depicting subsurface 
20 information learned from test trenches are shown on Figures 2-13 and 2-14. 
21 

22 Nature and Extent of Contamination. The initial SI activities were conducted in July 1992 
23 as part of the Group 2 field activities (ABB-ES, 1995). The investigation at SA 13 was 
24 designed to determine whether the waste material in the landfill, and past waste disposal 
2s practices, were adversely impacting environmental media at this SA. The program 
26 consisted of the collection of surface water and sediment samples, surface soil samples, 
21 subsurface soil samples, and installation and sampling of an upgradient groundwater 
28 monitoring well. Nitroglycerin, lead, and mercury were detected at elevated 
29 concentrations in surface water samples, while TPHC, P AHs, pesticides, and inorganics 
30 were detected at elevated concentrations in sediment. Pesticides, PCBs, P AHs, TPHC, 
31 and several inorganics were detected in cover soils. Pesticides and inorganic analytes 
32 were detected in subsurface soils. Elevated inorganic concentrations were detected in the 
33 upgradient well and in groundwater collected from the downgradient sumps. 
34 
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The SI concluded that a supplemental investigation was warranted at SA 13 . A 
2 Supplemental SI (ABB-ES, 1994a) was conducted to determine whether downgradient 
3 groundwater and soil quality was being impacted by potential contaminants emanating 
4 from the waste material . The results of the water samples collected from the sump during 
s the SI were deemed unrepresentative of shallow groundwater conditions. Therefore, two 
6 shallow well points were installed in the wet area downgradient of the waste material and 
1 samples of the shallow groundwater were collected and analyzed. In addition, one 
8 subsurface soil sample from each of the well point borings was also collected and 
9 submitted for laboratory analysis. Results of downgradient soil and groundwater sampling 

10 did not indicate that the contaminant~ cietec::ted in the surface soi! samp!e~ ccl!ectcd during 
11 the SI have migrated to the soil at the base of the waste material or groundwater 
12 downgradient of the site. 
13 

14 Predesign activities at this site included excavation of six test trenches to define the extent 
1s and depth of landfilled material and to determine the composition of the waste. Cross 
16 sections depicting subsurface information learned from test trenching are shown in 
11 Figures 2-13 and 2-14. Trenches 13E-94-01X and 13E-94-02X were excavated on a 
18 mound of soil originally thought to be part of the landfill. The soil encountered in these 
19 trenches was loose, distinctly stratified sand and gravel typical of river or deltaic deposits. 
20 There was no evidence of debris in either trench. Trenches 13E-94-03X through 
21 13E-94-06X contained demolition debris, including lumber, asphalt, bricks, concrete, air 
22 ducts, cable, angle iron, and sheet metal. The top 2 ft of test trench 13E-94-03X were 
23 observed to consist of organic-rich gravelly sand fill containing limited debris. Below the 
24 fill layer, a 2-ft layer of charred and burned lumber was observed, tapering off to the 
2s northeast. Bouldery sand containing concentrated debris was observed beneath the 
26 burned wood. Undisturbed soil was encountered approximately 8 ft bgs at the northeast 
21 end of the trench, but the bottom of the landfill was not reached on the southwest side. 
28 Test trenches 13E-94-04X and 13E-94-05X were excavated to define the west side of the 
29 landfill. Trench 13E-94-04X exposed gravelly sand mixed and interlayered with lumber, 
30 slabs of concrete, electric cable, sheet metal, and pipes. No evidence of burning was 
31 apparent. The...base of.the debris.unit.contained-concentrated-roots, suggesting in-situ pre-
32 landfill ground surface, now buried. On the west side of the landfill, outside the limit of 
33 debris, yellow till, similar to the undisturbed soil encountered at the bottom of 
34 13E-94-03X, was observed. The waste within trench 13E-94-05X was similar to 
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13E-94-04X, but included a layer of burned wood similar to that found in 13E-94-03X. 
2 On the east side of trenches 13E-94-04X and 13E-94-05X, debris extended below the 
3 bottom of the 10- to 12-ft deep trenches. Trench 13E-94-06X, on the east side of the 
4 landfill, contained similar layers of fill and debris as 13E-94-03X and 13E-94-05X. The 
s bottom of the landfill was encountered from 4 to 10 ft bgs. A water tank was discovered 
6 approximately 7 ft bgs in this trench, and was removed. Groundwater was not 
7 encountered in the trenches. 
8 

9 The water table was not encountered in test trenches at SA 13 . Samples were not 
10 collected for chemical analysis. The volume of waste was calculated electronically at 
11 SA 13 by comparing pre-landfill and current topography. The volume was estimated at 
12 10,000 cy (see Appendix B). 
13 

14 ABB-ES personnel also characterized the site to determine the wetland limits under state 
1 s or federal jurisdiction. A joint state/federal vegetated wetland lies north of an access road 
16 adjacent to the SA 13 landfill. In most areas, a steep bank slopes down to the wetland 
17 area. A small island of upland is located within the wetland. In addition, an intermittent 
18 drainage ditch runs perpendicular to the wetland boundary; because no Bordering 
19 Vegetated Wetland is associated with this intermittent' stream, it is not considered a state 
20 jurisdictional wetland. 
21 

22 

23 2.6 AREA OF CONTAMINATION 40 (GROUP lA) 
24 

2s Cold Spring Brook Landfill occupies approximately four acres along the edge of Patton 
26 Road in the southeastern part of the Main Post. It .extends for approximately 800 ft along 
27 Patton Road and out into the former wetland along Cold Spring Brook, now mostly 
28 submerged beneath Cold Spring Brook Pond (Figure 2-15). The upper surface of the 
29 landfill slopes gently toward the north and east and varies in elevation from about 250 to 
30 260 ft above sea level (ASL). The surface is densely covered with small trees and scrub, 
31 the trees being predominantly pines. The edge of the landfill falls off abruptly to the 
32 wetland or to the pond with an elevation drop that ranges between 10 and 20 ft .. Based on 
33 visual observations at the edge of the landfill, the bottom of debris is estimated by 
34 ABB-ES to extend to approximately 237 ft ASL. 
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2 SEA excavated eight test pits at AOC 40 in 1996 (SEA, 1996). The types of wastes 
3 observed by SEA were generally demolition debris and solid waste (i.e., wood, concrete, 
4 asphalt, metal, brick, wire, ash, stumps, and logs). Debris volume is estimated at 
s 110,000 cy (see Appendix B). Cross sections showing estimated debris disposal depths 
6 are shown in Figures 2-16 and 2-17. 
7 

8 Aerial photographs showed that Patton Road formerly curved around the Cold Spring 
9 Brook wetland before realignment during the mid-to-late 1960s (Detrick, 1991, 

10 Figures 21, 22, and 23). Deposition of material at the landfill coincided with the 
11 realignment of Patton Road and apparently began very close to the edge of Patton Road. 
12 Based on terrain conductivity and magnetic survey data collected during the RI (E&E, 
13 1993), Patton Road was interpreted to have been built on clean borrow material, and the 
14 landfill interpreted to extend north from the road embankment. 
15 

16 The elevation of the landfill along its southern edge is essentially the same as that of 
17 Patton Road. No roadside drainage ditch exists, and the existing surface of the landfill 
18 slopes down to the north toward the pond and toward the east at a rate of approximately 
19 2 percent. Remnants of the old roadbed are still visible between well CSB-3 and Patton 
20 Road. South of the old roadbed is a flat area with little vegetation, that appears to have 
21 been excavated for gravel and sand. Beyond the apparent excavation area, a low hill 
22 covered with trees rises abruptly to about 3 50 ft ASL. Previous studies do not identify 
23 landfilling in this area. 
24 

2s Cold Spring Brook Landfill, considered abandoned, was identified in November 1987 
26 when 14 55-gallon drums were discovered along the edge of Cold Spring Brook Pond. 
27 An identification number on the drums indicated that the original contents of several 
28 drums had been antifreeze manufactured by Union Carbide and that the drums were 15 to 
29 20 years old. Apparently, the drums had been painted yellow and reused. A response 
30 team from a Union Carbide facility in New Hampshire examined the drums in March 1988, 
31 identifi~d ~~ven_Upjop Carbide drums,_aod sampled .th_eir contents._ Analysis rev.ealed the 
32 presence of chlorinated solvents and some metals. Other wastes at the landfill included 
33 concrete slabs, wire, storage tanks, rebar, timber, and debris. No landfill hot spots or 
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suspect hazardous waste disposal areas were identified during RI or Supplemental RI 
2 activities. 
3 

4 The 3.5-acre Cold Spring Brook Pond was created between 1965 and 1972 by the raised 
s inlet of the Patton Road culvert, as shown in aerial photographs from that period. The 
6 pond has a surface elevation of approximately 240 ft ASL, and depth that ranges from 
1 1 foot or less at its western end to a maximum of approximately 6 ft near its eastern end. 
8 

9 Patton Well, a water supply well for Devens, is located south of Patton Road, about 
10 600 feet west of the landfill. Patton Well is screened from 46 to 76 ft bgs and appears to 
11 tap the same aquifer as that monitored by several landfill wells. Patton Well operates on 
12 an on-demand basis at approximately 800 gallons per minute (gpm). An ammunition 
13 storage facility lies west of the pond, and Cold Spring Brook originates as drainage from a 
14 wetland in the center of this area. The brook drains north to Grove Pond, passing through 
1s several palustrine forested or scrub/shrub wetlands before reaching the pond. 
16 

11 The U.S. Army Environmental Hygiene Agency (USAEHA) completed a hydrological 
1s investigation of Cold Spring Brook Landfill in 1988. The investigation showed that the 
19 landfill is located over glacial sand and gravel deposits in, or adjacent to, a former 
20 wetland. U.S. Geological Survey (USGS) information indicates the area is underlain by 
21 swampy deposits of muck and peat, with adjacent units of sand and gravel from kame 
22 deposits. 
23 

24 Eight wetland vegetative cover types were identified in the vicinity of Cold Spring Brook 
2s Landfill during the RI through the completion of New England Division Army Corps of 
26 Engineers (USACE) Wetland Delineation Data Forms (E&E, 1993). Each wetland cover 
21 type meets the three criteria (i.e., hydrophytic vegetation, hydric soils, and wetland 
2s hydrology) necessary to be classified as jurisdictional wetland. Interpreted wetlands 
29 delineation is shown on Figure 2-18 . No 100-year flood plain is located in the vicinity of 
30 Cold Spring Brook Landfill. 
31 

32 Nature and Extent of Contamination. Three samples were collected from landfill cover 
33 materials during the RI in 1991 and analyzed for Target Compound List (TCL) organics 
34 and Target Analyte List (TAL) metals. PAHs (up to 2.6 micrograms per gram [µgig]), 
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and the pesticide residues 2,2-bis(para-chlorophenyl)-1,1-dichloroethane (DDD) (up to 
2 0.10 µgig) and 2,2-bis(para-chlorophenyl)-l, 1, I-trichloroethane (DDT) (up to 0.23 µgig), 
3 were identified as cover soil contaminants. In addition, a number of inorganics were 
4 reported above background concentrations and considered contaminants (E&E, 1993). 
5 Cover soil was not sampled during the supplemental RI in 1992 (ABB-ES, 1993b). 
6 

7 Groundwater quality was characterized through two rounds of sampling at seven 
8 monitoring wells during the RI, and two confirming rounds at 10 wells during the 
9 supplemental RI. 

10 

11 The explosives 1,3,5-trinitrobenzene and 1,3-dinitrobenzene, detected in well CSB-1 at 
12 7.94 micrograms per liter (µg/L) and 2.86 µg/L, respectively, were the only interpreted 
13 organic contaminants in groundwater in the RI Report. Inorganics were interpreted as 
14 contaminants in several wells, including upgradient/background wells (E&E, 1993). 
15 

16 Investigations during the Supplemental RI allowed refinement of the hydrogeologic model 
17 for Cold Spring Brook Landfill and of the contamination assessment. The RI Addendum 
18 Report concluded that monitoring wells CSB-3 and CSB-8 were upgradient of the landfill 
19 and CSB-1, CSB-6, and CSB-7 were cross-gradient of the landfill. Wells CSM-92-02A 
20 and CSM-92-02B, screened at and below the water table, respectively, were interpreted to 
21 be slightly cross-gradient of groundwater flow at the western end of Cold Spring Brook 
22 Landfill while monitoring wells CSB-2 and CSM-93-0lA were interpreted as being 
23 downgradient. Although located close to the up gradient edge of the landfill, the boring 
24 log indicates that well CSB-8 is not constructed in landfill materials. Wells CSB-4 and 
25 CSB-5 are located in a peat formation considered unrepresentative of a productive aquifer 
26 and were not used during the contamination assessment. 
27 

28 Resurvey of Cold Spring Brook Landfill monitoring wells in March 1995 revealed several 
29 errors in previous survey data that affected the previous interpretation of groundwater 
30 flow. Specifically, the updated indicate that groundwater does not flow from Cold Spring 
31 B_rook Laodfill towar.d Patton.Well under non"'."p.umping conditions,. or during pumping. 
32 conditions ofupto about 250,000 gallons per day. 
33 
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The only Project Analyte List (PAL) organic detected in groundwater at Cold Spring 
2 Brook Landfill during supplemental RI sampling was bis(2-ethylhexyl)phthalate (BEHP), 
3 in the Round 1 sample from well CSM-93-02B at 14 µg/L . BEHP was undetected (i.e., 
4 <4.5 µg/L) in the three primary Round 2 samples, but was reported at 4.4 µg/L in the 
5 duplicate sample from well CSM-93-02B. The explosives 1,3,5-trinitrobenzene and 
6 1,3-dinitrobenzene were not detected during Supplemental RI sampling. 
7 

8 Based on the distribution pattern for inorganics in unfiltered samples and comparison of 
9 data from filtered and unfiltered samples, the RI Addendum Report concluded that Cold 

10 Spring Brook Landfill is not a source of inorganic groundwater contamination. 
11 

12 The characterization of Cold Spring Brook Pond was accomplished during both the RI 
13 and Supplemental RI. The RI Report concluded that pond sediments were contaminated 
14 with the inorganics arsenic, lead, manganese, mercury, and zinc. Organic contaminants 
1s included PAHs (total concentration of 13 PAHs up to 79.6 µgig), DDD (up to 1.29 µgig), 
16 and 2,2-bis(para-chlorophenyl)-1,1-dichloroethene (DDE) (up to 0.202 µgig) (E&E, 
17 1993). 
18 

19 The RI Addendum Report concluded that pond sediments were contaminated with several 
20 P AHs, inorganics, and the pesticides DDD, DDE, and DDT. P AHs were detected most 
21 frequently and at the highest concentrations near the pond outlet. A second area of P AH 
22 contamination was also identified at the small cove near CSD-92-09X. Low 
23 concentrations of the pesticides DDD, DDE, and DDT were detected throughout the 
24 pond. The RI Addendum Report concluded that pond sediments are contaminated with 
2s arsenic, manganese, barium, iron, chromium, nickel, zinc, lead, and copper. The Final 
26 Feasibility Study Report (ABB-ES, 1994b) identified areas (Areas I and II on 
27 Figure 2-15), where sediment would be removed during remedial action. 
28 

29 

30 2.7 AREA OF CONTAMINATION 41 (GROUP lB) 
31 

32 Unauthorized Dumping Area (Site A) (AOC 41) is located on the South Post, 
33 approximately 0.5 mile west of the Still River Gate, on the north shore of New Cranberry 
34 Pond. This 0.14-acre dump was discovered by Fort Devens personnel. No record of its 
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origin or use is known to exist, but it was observed that 11 
. • .it appears that the site was 

2 used up to the 1950s for disposal of nonexplosive military and household debris" (Biang et 
3 al., 1992). 
4 

s Most of the visible debris at the time of the SI consisted of rusted 11 cone-top11 beer cans 
6 (e.g., Harvard Ale, Boston Post Beer). Cone-top beer cans were manufactured between 
1 1935 and the mid-1950s. Rusted vehicle fenders appeared by their shape to date 
8 approximately from the 1910s or 1920s. No military debris was observed during the SI 
9 (ABB-ES, 1995d). 

10 

11 The site is overgrown with trees and brush. Wetlands delineation, documented in 
12 Appendix C, was performed by ABB-ES in June 1995. Site features are shown on 
13 Figure 2-19. Cross sections depicting subsurface information from test excavations are 
14 shown on Figures 2-20 and 2-21. 
15 

16 Nature and Extent of Contamination. The initial SI field activities were conducted by 
11 ABB-ES in September 1992 as part of the Group 7 field activities. The objective of the SI 
18 was to investigate the presence or absence of environmental contaminants in the different 
19 environmental media found at the site, and to assess the vertical and horizontal distribution 
20 of the contaminants. Samples of soil and groundwater were collected to characterize local 
21 impacts from the dump. Surface water and sediment samples were collected for 
22 laboratory analysis to assess potential downgradient impacts from the dump. TPHC, 
23 P AHs, pesticid~s, and inorganic analytes were detected in surface soil samples collected 
24 from the landfill. VOCs and inorganics were detected in groundwater samples. 
2s Significant contamination was not detected in surface water; however, pesticide 
26 compounds and inorganic analytes were detected in sediment samples. 
27 

28 The Supplemental SI was conducted to assess other potential sources of the groundwater 
29 contamination detected during the SI, further define the hydrogeologic conditions, and 
30 further investigate the potential for contaminant migration from the landfill waste material 
31 to_New Cranberry Pon_d. A surficiaLgeophy.sical sm:vey_ was_conducted.inthe area directly 
32 north of the debris disposal area to locate a source area of the chlorinated solvent 
33 contaminants, detected in groundwater during the SI. Based on the results of the surveys, 
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no magnetic or ferrous metal anomalies were detected. These results indicate that there 
2 did not appear to be a source area directly north of the waste material . 
3 

4 Three sediment samples were collected from the wet area at the base of the waste 
5 material. No surface water samples were collected from these sampling points due to 
6 insufficient surface water volumes at the time of sampling. Two surface water and 
1 sediment pairs were collected from the northern side of New Cranberry Pond. The surface 
8 water samples did not contain elevated levels of contaminants. Notable concentrations of 
9 P AHs and lead were detected in sediment samples. 

lO 

11 Groundwater samples were collected from the five newly installed monitoring wells and 
12 the existing monitoring well in October 1993 and January 1994. VOCs and inorganics 
13 were detected in these wells. Because the source of the VOCs in groundwater had not 
14 been identified, an RI was conducted at AOC 41 (ABB-ES, 1996c). 
15 

16 The RI program for AOC 41 consisted of geophysical surveys, surficial and down-hole 
11 UXO clearance, soil borings, test pits, subsurface soil sampling, monitoring well 
18 installation and sampling, aquifer conductivity testing, and a survey of explorations to 
19 attempt to locate the source and extent of groundwater contamination at the site. Because 
20 groundwater contamination is being addressed as a separate operable unit at AOC 41, only 
21 the test pit results from the RI program are discussed in the following paragraphs. 
22 

23 A total of nine test pits (41E-94-01X through 41E-94-09X) was excavated in and around 
24 the landfill waste material, geophysical anomalies, an,d monitoring wells 41M-93-03X and 
25 41M-94-03B. Up to three soil samples were collected from each test pit. Test pits 
26 excavated within the landfill area (41E-94-01X through 41E-94-03X) indicated that debris 
21 is primarily surficial. Cross sections depicting subsurface information from test pitting are 
28 shown in Figures 2-20 and 2-21. Waste material observed in the test pits included 
29 cone-top beer cans, glass bottles, and other scattered metal debris (e.g., car parts, water 
30 cans). The glass appeared deformed, indicative of burning. Topsoil was observed in the 
31 top 1 foot . A sand layer underlain by clay, was encountered from 1 to 7 ft bgs. 
32 Groundwater was encountered in one test pit at a depth of approximately 10.5 ft bgs. 
33 Groundwater has been observed at 13 ft bgs at the top of the slope and at 4 to 5 ft bgs at 
34 the base of the landfill. 
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2 Analytical results from the soil samples collected from these test pits indicated that no 
3 SVOCs or TPHC were present in these samples. Trichlorofluoromethane was detected 
4 consistently at low concentrations, but is not believed to be a site-related contaminant. It 
s was determined that the source of groundwater contamination detected at AOC 41 was 
6 not the landfill. A ROD for AOC 41 groundwater (Home, 1996 _) describes the selected 
1 remedy (i.e., no formal remedial action). Long-term groundwater monitoring will be 
8 conducted as part of the "no action" decision. To facilitate inclusion of AOC 41 into the 
9 multi-site ROD, it was transferred to Group 1B from Group 7 prior to ROD preparation. 

10 

11 The inorganic results indicated that several inorganic analytes were detected above the 
12 calculated Fort Devens background concentrations. Results of Toxicity Characteristic 
13 Leaching Procedure (TCLP) testing indicated that detected concentrations of arsenic and 
14 barium in the TCLP extract were below regulatory levels. These results suggest that the 
1s waste and underlying soil at AOC 41 are not likely to be classified as hazardous. The 
16 volume of waste is estimated to be 1,500 cy (see Appendix B). 
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3.0 RISK ASSESSMENT SUMMARIES 

SECTION 3 

4 This section presents the results of human health and ecological risk studies prepared for 
5 each of the seven debris areas. The information is summarized from previous SI, 
6 Supplemental SI, RI, and FS reports as referenced. The RI reports for AOCs 11 and 40 
1 contain baseline risk assessments that quantify potential risks to human and ecological 
8 receptors. The SI reports for AOC 9, SA 12, SA 13, and AOC 41 contain PREs. PREs 
9 are qualitative evaluations of potential risk which compare exposure point concentrations 

10 to benchmark values. The outcome of a PRE is a statement that benchmarks have been 
11 exceeded or not exceeded and that the potential for adverse effects may or may not exist. 
12 The exceedance of a benchmark does not mean that adverse effects are a certainty. The 
u probability of adverse effects is interpreted through consideration of several factors 
14 including exposure point concentration, exposure frequency, and receptor sensitivity. 
15 PREs are often used as conservative screening tools to assess whether more detailed 
16 baseline risk assessments are warranted. Table 3-1 presents an interpretation of 
17 information contained in this section. It includes the risk evaluation approach for each 
18 area of contamination, and the status of anticipated human health and ecological risks for 
19 each medium. 

21 

22 3.1 SUMMARY OF HUMAN HEALTH RISK ASSESSMENTS 

23 

24 The following subsections summarize the human health risk evaluation/assessment results 
25 for the debris areas. 
26 

21 3.1.1 Study Area 6 
28 

29 Previous investigations at SA 6 consisted of only predesign activities. A PRE or risk 
30 assessment was not performed, because SI or RI activities were not conducted at SA 6. 
31 However, observations made during predesign activities indicate that SA 6 contains only 
32 household debris, primarily metal and glass, dating from the late 1700s to the early 1900s. 
33 Military-type waste was not observed. Human health risk evaluations were not performed 
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for SA 6. Due to the relatively small volume, nature, and age of the waste at this site, 
2 there is no reason to expect risk to human health at SA 6. 
3 

4 3.1.2 Area of Contamination 9 
5 

6 The human health PRE presented in the SI Report for AOC 9 (ABB-ES, 1996b) evaluated 
7 potential human health risks associated with exposure to site contaminants in surface soil, 
8 subsurface soil, groundwater, surface water, and sediment. Based on the results, there is 
9 no evidence or reason to conclude that landfill wastes at AOC 9 pose a threat to human 

10 health. 
ii 

12 Citing no evidence or reason to conclude that AOC 9 landfill contents are causing 
13 significant environmental contamination or threat to human health and the environment, a 
14 No Further Action Decision under CERCLA document (ABB-ES, 1993a) was submitted 
15 by the y to US A, Region I. USEPA did not concur with the decision to remove 
16 AOC 9 from the CERCLA process, stating the following: "The [Decision Document] 
11 indicates that there is hazardous waste contamination due to the landfiii that may pose a 
12 threat to human health or the environment. In groundwater levels of certain organic and 
19 inorganic analytes were detected above MCLs and appear to be outside EPA' s acceptable 
20 target risk range for unrestricted future use. If, after evaiuating alternatives, an 
21 institutional and/or engineered alternative is appropriate, it appears the nature of the 
22 wastes would require, under CERCLA, that the standards of RCRA Subtitle C would be 
23 applicable or relevant and appropriate to the closure of the landfill." As a result of 
24 USEP A's non-concurrence, AOC 9 was added by the Army to the group oflandfills being 
2s considered for remediation in this FS report. 
26 

21 The type of waste observed in past test excavations at AOC 9 was demolition debris (i.e ., 
28 wood, concrete, asphalt, metal, brick, plastic, glass, and tree stumps). Based on site test 
29 excavations and the human health PRE results summarized below, there is no evidence or 
30 reason to conclude that landfill wastes at AOC 9 pose a threat to human health. 
31 

32 Surface Soil. -Three-inorganic comp-ounds (te~, cupp-er, -1e-ad,- and niclrnl) were detected-in -
33 surface soil at concentrations above base-wide background levels; however, 
34 concentrations were well below USEP A Region III residential soil concentrations. 
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Although arsenic was detected at a concentration above the USEP A Region III residential 
2 soil concentration-, it did not exceed the base-wide statistical background concentration. 
3 Further, the Devens Commerce Commission has determined future land use at AOC 9 will 
4 be Environmental Business. Commercial activities such as light industrial business or 
s technology research are planned for the site. No residential use is planned. Therefore, 
6 comparison of chemical concentrations in surface soil to values developed as protective of 
7 site residents is conservative, and likely overstates risk. 
8 

9 Subsurface Soil. Organic compounds detected in AOC 9 subsurface soil consisted 
10 mostly ofPAHs. Of the sixteen detected PAHs, the maximum detected concentrations of 
11 six exceeded the USEP A Region III commercial/industrial soil concentrations. 
12 

13 Although several inorganic compounds were detected in AOC 9 subsurface soil at 
14 concentrations above base-wide statistical background concentrations, only two 
1s compounds (i.e., arsenic and beryllium) were present at concentrations above the USEPA 
16 Region III commercial/industrial soil concentrations. In the case of arsenic, the maximum 
11 detected concentration (i.e., 21 µg/g) is equal to the base-wide statisticai background 
18 concentration. Although the maximum beryllium concentration (i.e., 1.0 µgig) exceeded 
19 the USEPA Region III commercial/industrial concentration (0.67 µgig) , the exceedance is 
20 very siight. 
21 

22 TPH were detected in subsurface soil samples from 4 test-pits; however, there are no 
23 applicable federal soil standards for TPH in soil. Comparison of reported concentrations 
24 to Massachusetts Contingency Plan (MCP) criteria shows that concentrations in all 
2s samples were below S-1/S-2 criteria except the 8-feet bgs sample from test-pit 09E-92:-
26 02X. The reported concentration of 5,300 ug/g exceeded the MCP S-2 criteria of 2,500 
21 ug/g for soils at depths of3 to 15 feet and slightly exceeded the 5,000 ug/g criteria for 
28 soils deeper than 15 feet bgs. 
29 

30 Although several exceedances of screening standards were noted, the PRE concluded that 
31 the potential for exposure was minimal under reasonable foreseeable site use and that 
32 cleanup of subsurface soils was unnecessary. 
33 
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Groundwater. Two organic analytes, chloroform and TPHC, were detected in AOC 9 
2 monitoring wells. Chloroform was detected once in Round 1 at 0.585 µg/L, a 
3 concentration below its Massachusetts drinking water guideline. The SI report for AOC 9. 
4 (ABB-ES, 1996b) attributed the chloroform detection to laboratory contamination. 
s TPHC was detected in three out of ten samples, once in Round 1 and twice in Round 2. 
6 No federal drinking water standard or guideline exists for TPHC, so concentrations were 
7 compared to proposed Massachusetts Contingency Plan (MCP) GW-1 guidance values. 
8 The detected concentrations were only slightly greater than the proposed guidance value. 
9 Two of the three TPHC detections were in a groundwater monitoring well located 

10 up gradient of the landfill boundary. 
II 

12 Inorganic analytes were detected above background in virtually all groundwater samples 
13 collected from up-, down-, and cross-gradient AOC 9 monitoring wells. The maximum 
14 detected concentrations of eight of the 18 inorganic analytes exceeded their respective 
1 5 drinking water standard or guideline. The eight analytes were aluminum, arsenic, 
16 chromium., cobalt, iron, lead, manganese, and nickel. 
17 

18 Filtered samples collected during Round 2 showed significant reductions in the 
19 concentrations of these analytes. Therefore, elevated concentrations of inorganics were 
20 beiieved to be the result of suspended materials in the unfiitered groundwater samples. 
21 Concentrations of chromium, lead, and nickel, in four out of four filtered samples were 
22 below the respective drinking water standard or guideline. Concentrations of aluminum, 
23 arsenic, and iron, in three out of four filtered samples were below drinking water standards 
24 or guidelines. The standard for arsenic was exceeded in a sample collected upgradient 
2s from the landfill boundary. Cobalt was not detected above the detection limit in four out 
26 of four filtered samples. For manganese, the concentrations of two out of four filtered 
27 samples were below the USEP A secondary MCL for manganese. The Devens Commerce 
28 Commission has determined future land use at AOC 9 to be Environmental Business. 
29 Commercial activities such as , light industrial business or technology research are planned 
30 for the site. No residential use is planned. Therefore, comparison of chemical 
31 concentrations in groundwater to values protective of site resident ingestion of 
32 - gtoundWater·is· con-servafrve, ancrtikely-overstatesrisk-:-
33 
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Surface Water. Of the eight analytes detected in the surface water in this area, only two 
2 (i.e., BEHP and iron) were detected at concentrations above their respective drinking 
3 water standards and guidelines. BEHP was detected in one of three samples at a 
4 concentration only slightly above the USEP A Region III tap water concentration. Iron 
s was detected in three of three samples at concentrations above the USEP A secondary 
6 MCL for iron. The magnitude and frequency of exposure to surface water in this area 
7 would be expected to be much less than that upon which the drinking water guidelines are 
s based. The use of drinking water guidelines for comparison to surface water 
9 concentrations is a conservative approach and was used due to a lack of available health-

10 based guidelines for exposure to surface water. 
11 

12 Sediment. Of 13 analytes detected in sediments, arsenic is the only one that has 
13 concentrations exceeding USEP A Region III residential soil concentrations. The USEP A 
14 Region III residential soil concentration is designed to be protective for exposures that 
1s could occur 350 days per year for a residential lifetime of 30 years. Arsenic, therefore, is 
16 not expected to pose a significant human health risk in the sampled swampy area, because 
n exposure to sediment in this area would be much less than that expected in a residentiai 
18 setting. 
19 

3.1.3 Area of Contamination 11 
21 

22 The baseline human health risk assessment (RA) presented in the Draft RI Report for 
23 AOC 11 (Arthur D. Little, Inc. [ADL], 1995) evaluated potential human health risks 
24 associated with exposure to site contaminants in surface soil, surface water and sediment. 
2s Conservative exposure parameters and model inputs were selected for calculation of risk, 
26 resulting in conservative estimates of potential site-related risks. The risk assessments 
21 conclude that no unacceptable carcinogenic and noncarcinogenic health risks are 
28 associated with exposure to surface soil, surface water, and sediment at AOC 11 . 
29 

30 Surface Soils. Risks were calculated for recreational exposures to adults and children 
31 including incidental ingestion and dermal contact. Cancer risks related to incidental 
32 ingestion for the average and maximum exposure scenarios are all equal or below lxl0-6. 
33 No individual contaminants of concern (COCs) contribute greater than lxl 0-6 to the 
34 incremental cancer risk from incidental ingestion. For potential dermal exposures, no 

ABB Environmental Services, Inc. 

W001973.DOC 

3-5 

8712-04 

Revised 03/28/97 



SECTION 3 

cancer risks were calculated due to a lack of recommended absorption values or published 
2 toxicity values for the COCs. The risk assessment results show no unacceptable 
3 carcinogenic health effects are likely to occur from exposure to surface soils at AOC 11 . 
4 

s The noncancer hazard index (HI) for all scenarios is less than 1. The risk assessment 
6 results show no unacceptable noncancer health effects are likely to occur from exposure to 
7 surface soils at AOC 11. 
8 

9 

10 

12 

13 

14 

15 

16 

Surface Water. Risks associated with Nashua River surface water were calculated based 
on adult and child swimming scenarios (i.e., incidental ingestion and dermal contact). 
Rfaks u.ssociatcd ·,;;/2th 5urface \Tv·ater iii. the No1thern a1i.u Suui.hcrn Wci.iands were based on 
adult and child wading scenarios (i.e., dermal contact). Carcinogenic risks for incidental 
ingestion of Nashua River surface water were below the USEP A's guidance range of 
lxl0-<i to lx104

. Noncancer risks for incidental ingestion ofNashua River surface water 
were also below guidance values. 

11 Total cancer risks associated with dermal contact with Nashua River surfa.ce water are 
1s below the USEPA guidance for average concentrations, and within the guidance range for 
19 maximum concentrations. Only BEHP has an individual cancer risk that exceeds the 
:zo lower value of the range. The RI report points out, however, that BEHP is a common 
21 laboratory contaminant. It is possible that the BEHP reported in AOC 11 samples 
22 resulted from laboratory contaminant. Cancer risks are also within the USEP A risk range 
23 for dermal contact with surface waters from the Northern and Southern Wetland. In the 
24 Northern Wetland, the risk is primarily due to concentrations ofDDD, DDT, and arsenic. 
2s In the Southern Wetland, DDD and DDT are the primary contributors to risk. The risk 
26 assessment results indicate that unacceptable carcinogenic health effects are unlikely to 
21 occur from exposure to surface water at AOC 11. 
28 

29 Non cancer risks associated with dermal contact of surface water in all three locations are 
30 less than the USEP A guidance value of 1. The risk assessment results indicate that 
31 noncancer health effects are unlikely to occur as a result of this surface water exposure 
32 -- level:----
33 
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Sediment. Risks associated with sediment from the three locations were calculated based 
2 on adult and child dermal contact scenarios. Estimated cancer risks for dermal contact 
3 with sediment in the Nashua River were equal to the low limit of the guidance range, and 
4 no individual COC exceeded this range. The cancer risk was associated with potential 
s exposure to Aroclor 1016, Aroclor 1254, and Aroclor 1260. Because inorganic COCs do 
6 not have recommended dermal absorption values or published toxicity values, estimated 
7 cancer risks for Northern and Southern Wetland sediments were not calculated. 
8 

9 Noncancer IDs do not exceed 1 for dermal contact with sediment in the Nashua River, 
10 Northern Wetland, or Southern Wetland, indicating that noncancer health effects are 
11 unlikely to occur when individuals contact these sediments. 
12 

13 3.1.4 Study Area 12 
14 

1s Based on the result of site test excavations and of the human health PRE surrunarized 
16 below, it is concluded that surface water and sediment do not pose unacceptable risk to 
11 human health with respect to the site's future land use. Unacceptable risk may be posed 
1s by contaminants in stained surface soil locations directly above the landfill wastes if the 
19 site were to be developed for residential use. Site groundwater may pose unacceptable 
20 risk to human health if it were to be ingested by residents iiving at the site. However, no 
21 plans exist for residential use of the site. 
22 

23 The human health PRE presented in the Revised Final SI Report for SA 12 (ABB-ES, 
24 1995d) evaluated potential human health risks associated with exposure to site 
2s contaminants in surface soil, groundwater, and sediment. The Final SI Report for SA 12 
26 (ABB-ES, 1993a) evaluated potential human health risks associated with surface water. 
27 The future use of SA 12 was assumed to be residential for purposes of the PRE. 
2s However, the Anny is retaining the property on Devens' South Post, including SA 12. 
29 The Anny has no plans to develop residences at SA 12. Therefore, comparison of 
30 chemical concentrations in site media to values considered protective of site resident 
31 exposure is conservative, and likely overstates risk. 
32 

33 Surface Soil. Surface soils at SA 12 were collected from stained surficial soils and 
34 shallow soil depths. The levels of detected organic analytes in surface soil were generally 
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below the USEP A Region III residential soil concentrations. Exceptions are Aroclor 1254 
2 and benzo[b]fluoranthene, which was detected at a concentration of 1 µgig in one of the 
3 nine samples collected. The USEP A Region III residential concentration for 
4 benzo[b]fluoranthene is 0.87 µgig. Aroclor 1254 was detected at a concentration of 
s 6.9 µgig in one of the nine samples collected. The USEPA Region III residential soil 
6 concentration for Aroclor 1254 is 0.0083 µgig . 
7 

8 Of the eight inorganic analytes detected above the base-wide statistical background 
9 concentrations, beryllium and lead were detected at concentrations above their respective 

10 health-based soil guideline. Lead (at a maximum concentration of 880 µgig) was detected 
11 at concentrations exceeding the U SEP A Superfund lead cleanup level of 5 00 µgl g; 
12 however, this exceedance occurred in only one sampling location. Beryllium 
13 concentrations (maximum at 0.74 µgig) exceeded the USEPA Region III residential soil 
14 concentration (i.e., 0. 15 µgig) in three of nine samples. Arsenic was detected at 
15 concentrations (maximum at 21 µgig) above its USEPA Region III residential soil 
16 concentration (i.e., 0.36 µgig) . However, the ma..-ximum arsenic concentration did not 
n exce_ed the base-vride statistical background concentration. Based on this screening-level 
1& analysis, it appeared that beryliium and lead may pose a potential risk to human health at 
19 the reported sampling locations among the area of stained surficial soils, if the site were to 
20 be developed for residential use. However, no plans exist for residential use of the site. 
21 

22 Groundwater. Unfiltered groundwater samples from four downgradient sump locations 
23 were used to assess the impact of the landfill on groundwater. Of the two organic 
24 compounds (i.e., BEHP and chloroform) detected in groundwater associated with SA 12, 
25 only BEHP concentrations exceeded a drinking water standard. BEHP was detected in 
26 one of six samples at a concentration of 9 .1 µg/L slightly above the USEP A Region III tap 
21 water concentration of 6.1 µg/L . BEHP therefore was not believed to pose a significant 
2& human health risk. The SI report points out that BEHP is a common laboratory 
29 contaminant. It is possible that the BEHP reported in SA 12 samples resulted from 
30 laboratory contamination. 
31 

32 When comparing inorganic concentrations to the base-wide statistical background 
33 concentrations, significant exceedances included: aluminum, arsenic, chromium, copper, 
34 iron, lead, manganese, mercury, and zinc. Seven inorganic analytes were detected at 
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concentrations above their drinking water standard/guideline. Aluminum, iron, and 
2 manganese were detected in six of six samples collected and each average concentration 
3 exceeded its respective USEP A secondary MCL. Beryllium, antimony, and cadmium 
4 were detected in one of six samples and the detected concentration of each contaminant 
s exceeded its respective drinking water standard/guideline. In addition, the maximum and 
6 average concentrations oflead exceeded the USEP A lead action level. 
7 

8 A filtered sample was collected during Round 2 sampling. A comparison of the filtered 
9 and unfiltered samples indicated that high TSS levels were responsible for high levels of 

10 some inorganic analytes, such as aluminum, calcium, iron, potassium, magnesium, and 
11 manganese. Based on the filtered-sample screening-level analysis, it appears that possibly 
12 beryllium and antimony may pose a potential risk to human health at the reported sampling 
13 locations, assuming groundwater at the site were to be ingested. Even so, the assessment 
14 is inconclusive. Although the filtered concentrations of beryllium and antimony are below 
1s detection limits, the detection limits for the two inorganics are above the drinking water 
16 standards used in the risk evaluation. In any case, groundwater at the site would not be 
17 ingested because the Army is retaining SA 12 and has no plans to use groundwater as a 
18 drinking water supply. 
19 

20 Surface Water. One organic compound, BEP~, was detected below its USEPA 
21 Region ill tap water concentration in surface waters associated with SA 12. BEHP i~ a 
22 common laboratory contaminant, and it is possible that the BEHP reported in SA 12 
23 samples resulted from laboratory contamination. Five inorganic analytes were detected in 
24 surface waters at concentrations that exceeded their respective drinking water 
25 standard/guideline. The maximum concentration of lead was three times the USEPA lead 
26 action level and the average concentration slightly exceeded the action level. Aluminum, 
27 iron, and manganese were detected in all samples collected and each exceeded its 
28 respective USEP A secondary MCL. The maximum concentration of arsenic exceeded the 
29 Massachusetts drinking water guideline; however, the average concentration in the four 
30 surface water samples did not. 
31 

32 Use of drinking water guidelines for comparison to chemical concentrations in surface 
33 water is a conservative approach and is used due to lack of available health-based 
34 guidelines for surface water exposure. SA 12 is being retained by the Army. The 
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magnitude and frequency of exposure to surface water associated with SA 12 is expected 
2 to be much less than that upon which drinking water guidelines are based. Because 
3 exposure to surface water is anticipated to be restricted to wading, it is not likely an 
4 individual would encounter inorganic concentrations that would pose a threat to the 
5 individual's health. 
6 

7 

8 

9 

10 

! ! 

12 

13 

Sediment. Several organic analytes were detected in sediment sam les includin : 
pesticide residues, P AHs, PCBs, acetone, and BEHP. Acetone and BEHP are common 
laboratory contaminants and were not considered to be SA 12-related contaminants. The 
levels ofPAHs detected in the sediment were below MCP S-2/GW-1 soil standards and 

its breakdown products were also below Region ill residential soil concentrations. 

14 Aroclor 1248 and Aroclor 1260 were the detected PCBs. The ma.,~mum detected 
15 concentrations of Aroclor 1248 and Aroclor 1260 exceeded the Region III residential soil 
16 concentration for PCBs. 
i7 

1s Of the inorganic analytes detected in the sediment, antimony, arsenic, cadmium, and lead 
19 exceed their respective USEP A Region ill residential soil concentration. However, these 
::o compounds are not expected to pose a significant health risk in the sampled areas because 
21 exposure to sediment in these areas would be much less than that expected in a residential 
22 setting. The Army is retaining property in Devens' South Post, including SA 12. The 
23 Army has no plans to develop residential housing at the site. Further, the SI report noted 
24 similar contaminants were reported in both the Nashua River-fed surface water and the 
2s sediment samples collected between the SA 12 landfill and the river. The report linked 
26 this sharing with possible contaminant contribution from upriver sources in the Nashua 
21 River. 
28 

29 3.1.5 Study Area 13 
30 

31 Based on results of site test excavations and results of the human health PRE summarized 
32-- -belew,-it-is- eeneluded- that-groundwater;-surface-·-water; - and- sediment- do- not-·pose-~ ~ --- - -
33 unacceptable risk to human health with respect to future land use at SA 13. Contaminants 
34 at a few stained surface soil locations directly above the landfill wastes exceeded 
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residential benchmark concentrations. However, no plans exist for residential use of the 
2 site. 
3 

4 The human health PRE presented in the SI Report for SA 13 (ABB-ES, 1995d) evaluated 
s potential human health risks associated with exposure to site contaminants in surface soil, 
6 groundwater, surface water, and sediment. The landfill is not currently in use. Future use 
7 of SA 13 was assumed to be residential for purposes of the PRE. However, the Devens 
8 Commerce Commission has determined that future land use at SA 13 will be 
9 Greenway/Innovative Technology. Commercial activities such as technology research or a 

10 recreational park are planned for the site. No residential use is planned. Therefore, 
11 comparison of chemical concentrations in the various media to values protective of site 
12 resident exposure is conservative, and likely overstates risk. 
13 

14 Surface Soil. The levels of detected organic analytes in surface soil are below 
1 s USEP A Region III residential soil concentrations, with the exception of four PA}!s. 
16 These four P AHs slightly exceed their respective USEP A Region III residential soil 
17 concentrations, and each was detected in oniy one of four samples collected. 
18 Benzo[a]anthracene was detected at a concentration of 3 µgig; its Region III residential 
19 soil concentration is 1.6 µgig . Benzo[a]pyrene was detected at 2 µgig; its Region III 
20 residential soil concentration is 0.23 µgig. Benzo[b]fluoranthene was detected at 4 µgig; 
21 its Region III residential soil concentration is 1.9 µgig. Indeno[l,2,3-c,d]pyrene was 
22 detected at 1 µgig; its Region III residential soil concentration is 0.84 µgig. 
23 

24 Of the 13 inorganic analytes detected above the base-wide statistical background 
2s concentrations, arsenic and beryllium were detected at concentrations above their 
26 respective USEPA Region III residential soil concentrations. The maximum detected 
21 concentration of arsenic (i.e., 3 8 µgig) exceeds the base-wide background concentration 
28 of 21 µgig . The maximum and average concentrations of beryllium, 1. 18 µgig and 
29 0.9 µgig, respectively, are above the base-wide background concentration of 0.347 µgig . 
30 Elevated concentrations of inorganics were identified in the stained soil directly on top of 
31 the landfill. 
32 

33 Groundwater. A comparison of unfiltered groundwater concentrations to the Devens 
34 background indicated that the maximum detected concentration of every analyte exceeded 
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background concentrations. Four of these detections were at concentrations above their 
2 respective drinking water standard or guid~line. Aluminum, manganese, and iron had 
3 average concentrations (i.e. , 7,118.3, 390, and 11,358.3 µg/L, respectively) that exceeded 
4 their respective USEPA secondary MCL (i.e. , 50-200, 50, and 300 µg/L, respectively) . 
s The maximum detected concentration oflead (i.e., 17. 7 µg/L) exceeded the lead action 
6 level of 15 µg/L; however, the average concentration (i.e. , 8.8 µg/L) did not. 
7 

s Filtered groundwater samples, in general, showed significantly lower concentrations than 
9 unfiltered samples. In the four :filtered samples, the concentrations of aluminum, lead, and 

10 iron were below detection limits, and the concentration of manganese dropped below the 
; ; seco:u.dar-y M,..,L. B~ed on the fiitered sampie data the hlgh inorganic concentrations 
12 detected in the unfiltered groundwater samples appear to have been associated with 
13 suspended solids in the samples, not landfill contamination. Therefore, groundwater at 
14 SA 13 was not believed to pose a risk to human health. 
15 

16 Surface Water. Two organic compounds were detected in the su ace waters associated 
11 with SA 13, BEHP and nitroglycerine. BEHP, a common laboratory contaminant, was 
1~ not considered to be a SA-related contaminant. Nitroglycerine was detected in one of 
19 four samples at a concentration of 3 8. 5 µg/L . The USEP A Lifetime Health Advisory for 
20 nitroglycerine is 5 µg/L. 
21 

22 The concentrations of four inorganic analytes that were detected in the surface water 
23 exceed their respective drinking water standard/guideline. Aluminum, iron, and 
24 manganese were detected in the four samples collected, and each detection exceeded its 
25 respective USEP A secondary MCL. The maximum concentration oflead (i.e. 18 . 9 µg/L) 
26 exceeded the USEP A action level of 15 µg/L. 
27 

2s Use of drinking water guidelines for comparison to chemical concentrations in surface 
29 water is a conservative approach and is used due to lack of available health-based 
30 guidelines for exposure to surface water. The magnitude and frequency of exposure to 
31 surface water associated with SA 13 is expected to be much less than that upon which 
32 drinking water guidelines are based. Because exposure to surface waters in the wetlands 

• 33 is anticipated to be restricted to wading in the future, it is not likely an individual would 
34 encounter concentrations that would pose a threat to the individual' s health. 
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2 Sediment. Several organic contaminants were detected in sediment samples collected 
3 from the wetland area southwest of SA 13; however, the levels of all detected organics are 
4 below USEP A Region III residential soil concentrations. Of the inorganic analytes 
s detected in sediment, arsenic and beryllium at maximum concentrations of 22 µgig and 
6 2.52 µgig, respectively, exceed their respective USEPA Region III residential soil 
7 concentrations of 0.97 µgig and 0.4 µgig, respectively. Concentrations of inorganics in 
8 sediment are not expected to pose a significant health risk in the sampled area because 
9 based on planned future site use, exposure to sediment would be much less than that 

10 expected in a residential setting. The use of residential soil concentrations for comparison 
11 to sediment concentrations is a conservative approach used due to a lack of available 
12 health-based guidelines. 
13 

14 3.1.6 Area of Contamination 40 
15 

16 A Supplemental Risk Assessment was performed for Cold Spring Brook Landfill and 
11 presented in the Final RI Addendum Report (ABB-ES, 1993b) to evaluate potential 
1s human health risk associated with exposure to site contaminants in surface soil and 
19 groundwater, and sediment. 
20 

21 Fish Sampling Program. Fish tissue analyses obtained through the October 1992 fish 
22 sampling program provided measured chemical of potential concern (CPC) concentrations 
23 in fish. The health risks faced by a recreational fisherman or family member who 
24 consumes fish from Cold Spring Brook Pond fell within the USEP A target risk range. 
25 The maximum detected concentrations of mercury, DDE, and DDD in the fish at Cold 
26 Spring Brook Pond were also below their respective U.S. Food arid Drug Administration 
27 action levels. 
28 

29 Surface Soil. The health risks associated with contact with surface soil at Cold Spring 
30 Brook Landfill are below the USEPA cancer risk guidance value of lxl0-6 and target HI 
31 of 1. Under current land use conditions, an adult and child are assumed to be exposed to 
32 soil by dermal contact and incidental ingestion five days per year for 30 and 5 years, 
33 respectively. The health risks associated with surface soil exposure under future assumed 
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residential conditions (3 50 days/year) are within the USEP A carcinogenic guidance range 
2 of lxl0-6 to lx10·4, and below the noncancer HI of 1. 
3 

4 Groundwater. Based on the groundwater sampling data from the March and June 1993 
5 sampling rounds, cancer risks associated with future residential use of the unfiltered 
6 groundwater exceeded the USEP A points of departure and USEP A target risk range. 
7 Arsenic accounted for approximately 99 percent of the total risk. The cancer slope factor 
8 for inorganic arsenic is thought by many to overestimate the true cancer risk by as much as 
9 an order of magnitude relative to risk estimates associated with most other carcinogens. 

10 Two additional analytes, BEHP and manganese, presented risks above the points of 
rl<>n<> m r o Ti.o i.n-nP..I ~ .. -.: - - +~ /'TT/"'\_, ~ -- - - - -- - - • • • , ,. • - to -j-/ .:;.:. ........ 11 __ .t'_ •• J.-. ..... ,., uu.L>u.,u '1 ... u .. ...,u~., \ .1..1.~.:.J 1.u1 111i:1ll!:!,i:111~::;~ 1angeu rrom 10 . .u.L.>-.u 

12 presented cancer risks slightly above the point of departure (at 6.5xl0-6). BEHP is a 
13 common laboratory contaminant and it is possible that the BEHP reported in AOC 40 
14 samples resulted from laboratorJ contamination. 
15 

16 Although these risks are above USEP A guidance values, they were estimated based on 
n residential exposure to groundwater under future land use conditions. However, the 
1s Devens Commerce Commission has determined future land use at AOC 40 ~ 11 be 
19 Greenwayt1nnovative Technology. Commercial activities such as tech.riology research or a 
2u recreational park are possibie; no residentiai use is planned. Therefore, comparison of 
21 chemical concentrations in the various media to values protective of site resident exposure 
22 is conservative, and likely overstates risk. Because there is no residential groundwater 
23 exposure under current land use conditions there is no associated carcinogenic risk. In 
24 addition, the noncancer risks associated with manganese in drinking water may be 
2s overestimated due to the uncertainty and limitations of the one epidemiological study upon 
26 which the reference dose (RID) for manganese is based. 
27 

2s In comparing the March and June 1993 sampling results to drinking water standards, the 
29 maximum detected concentrations from the March and June 1993 sampling rounds of 
30 aluminum, iron, and manganese exceeded their Secondary MCLs. The federal and state 
31 guidelines for sodium in drinking water were also exceeded. The primary MCL for BEHP 

- 32 of 6 µg/L was·exceeded only by its maximum detected concentratfon of 14 µg/L; the 
33 average concentration of 4 µg/L was below the MCL. 
34 
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Surface Water. During the RI, risks were calculated based on the scenario of incidental 
2 ingestion of surface water while fishing in Cold Spring Brook Pond. This exposure route 
3 did not present health risks above the Superfund points of departure. Although not 
4 evaluated as a potential exposure pathway in the risk assessment, the health risks from 
s contact with the pond surface water while swimming were expected to be low. A 
6 comparison of the average and maximum concentrations of analytes in surface water to 
1 drinking water standards and guidelines showed the detected concentrations of all 
8 compounds except iron and manganese to be below standards. Because iron has a 
9 relatively low toxicity for humans, and the average concentration of manganese is below 

10 its Maximum Contaminant Level Goal, health risks are expected to be low. 
11 

12 Sediment. In the Supplemental Risk Assessment, direct contact with sediment pre ented 
13 cancer risks within the USEP A target risk range of 1 xl O"° to 1 x 10-4 for both current and 
14 future land use conditions. 
15 

16 The health risks from lead in Cold Spring Brook Pond sediment could not be estimated 
1, quantitatively; however, the concentrations of lead in sediment were evaluated using the 
18 USEPA interim soil cleanup level for lead in residential settings of 500 µgig. Although 
1~ the maximum detected concentration oflead in Cold Spring Brook Pond sediment was 
20 above the soil lead cleanup level, the average concentration was below the soil lead 
21 cleanup level. Exposure to lead in sediment was also predicted to be much less than in a 
22 residential setting. Therefore, lead in sediment was not predicted to pose a significant 
23 health risk. 
24 

25 3.1. 7 Area of Contamination 41 
26 

21 Based on the result of site test excavations and of the human health PRE summarized 
28 below, it is concluded that surface water and sediment do not pose unacceptable risk to 
29 human health with respect to future land use at AOC 41. Contaminants in surface soil 
30 locations directly above landfill wastes and between the waste area and New Cranberry 
31 Pond exceeded residential benchmark concentrations. However, no plans exist for 
32 residential use of the site. 
33 
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SECTION3 

The human health PRE presented in the SI Report for AOC 41 (ABB-ES, 1995d) 
evaluated potential human health risks associated with exposure to site contaminants in 
surface soil, groundwater, surface water, and sediment. Subsequent to the SI and 
Supplemental SI, investigation of groundwater contamination at AOC 41 was conducted 
under a separate operable unit from that of the other media. The recently completed RI 
for AOC 41 (ABB-ES, 1996c) focused on the groundwater operable unit only; however, 
test pits were completed in the waste material to determine whether the waste is a source 
of groundwater contamination. Data from collected soil samples indicated that the waste 
material is not the source of groundwater contamination. • Because groundwater 
contamination is being addressed as a separate operable unit and is not related to debris at 
this ,'\.OC, c.Jy the potential human health 1 i:sk:s a:s:sociated with exposure to site 
contaminants in surface soil, surface water, and sediment are summarized in this 
subsection. For purposes of the PRE, it was assumed that future use of AOC 41 would be 
residential. The Army is retaining property on Devens' South Post including AOC 41. 
The Anny has no plans to develop residences at OC 41 . Therefore, comparison of 
chemical concentrations in site media to values considered protective of site resident 
exposure is conservative, and likeiy overstates risk. 

19 Surface Soil. Surface soil samples at AOC 41 were collected from areas of stained soils 
20 and from shailow soil depths. The levels of detected organic analytes in surface soil were 
21 below the USEP A Region Ill residential soil concentrations, with the exception of 
22 benzo[a]pyrene, benzo[a]anthracene, benzo[b]fluoranthene and indeno[l ,2,3-c,d]pyrene. 
23 The maximum detected concentration ofbenzo[a]pyrene (2.0 µgig) exceeds the USEPA 
24 Region III residential soil concentration of 0.23 µgig. Benzo[a]pyrene was detected in 
2s only two often samples collected. Indono[l.2.3-c,d]pyrene was detected in only one of 
26 ten samples at a concentration of 1 µgig, exceeding the USEPA Region III residential soil 
21 concentration of 0.84 µgig. While the maximum detected concentrations of 
2s benzo(a)anthracene (2 µgig) and benzo[b]fluoranthene (2 µgig) slightly exceed their 
29 USEPA Region III residential soil concentrations of 1.6 µgig and 1.9 µgig respectively, 
30 their average concentrations do not. 
31 

32 Inorganic contamination exists in AOC 41 surface soil, particularly in the stained soils 
33 directly on top of the waste material. Of the twelve inorganic analytes detected above 
34 established background concentrations, two analytes were detected at concentrations 
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above their respective health-based soil guideline. Beryllium was detected (maximum: 2.2 
2 µgig) above USEPA Region Ill's residential soil concentration of0.4 µgig. The USEPA 
3 Superfund lead cleanup level of 500 µgig was exceeded (maximum detection: 
4 1,400 µgig) at two of ten sampling locations. Arsenic was detected at concentrations 
s above the USEPA Region III residential soil concentration of0.36 µgig. Arsenic was 
6 detected (maximum detection: 14.0 µgig) above the residential soil concentration, but the 
1 maximum detected concentration did not exceed the established background concentration 
& for arsenic of21 µgig . Based on this screening-level analysis, beryllium and lead at the 
9 reported sampling locations may pose a potential risk to human health if the site were to 

10 be developed for residential use. However, no plans exist for residential use of the site. 
II 

12 During the Supplemental SI, three surface soil samples were collected from the low area 
n at the base of the waste material. Several P AHs, acetone, di-n-butylphthalate, and 
14 Aroclor 1260 were detected in the samples. Five of the P AHs, each detected in only one 
, 5 of four samples, exceeded either the USEP A Region III residential soil concentrations 
16 and/or the MCP S-2/GW-l soil standard. Aroclor 1260 was detected in all four samples 
11 at concentrations above the residential soil concentration but below the MCP S-2/GS-l 
1s soil standard. Arsenic was the only inorganic detected above health screening guidelines; 
19 however, the concentration is below the basewide background level of21 µgig. Based on 
2u these comparisons, P AHs present a potential risk under a residential setting. However, no 
21 plans exist for residential use of the site. 
22 

23 Surface Water. Two organic compounds, toluene and dichloroethane (DCA) were 
24 detected in surface waters associated with AOC 41 . The maximum concentrations of both 
2s were below their respective primary drinking water MCLs. 
26 

21 The concentrations of four inorganic analytes that were detected in the surface water 
2& exceed their respective drinking water standard/guideline. The average concentration of 
29 lead (i.e., 21.7 µg/L) detected in New Cranberry Pond exceeds the USEPA lead action 
30 level of 15 µg/L . Aluminum, iron, and manganese were detected (maximum 
31 concentrations of 8,100, 16,400, and 976 µg/L, respectively) in all samples collected and 
32 each exceeded its respective USEPA secondary MCL (i.e., 50-200, 300, and 50 µg/L, 
33 respectively). The use of drinking water guidelines for comparison to surface water 
34 concentrations is a conservative approach and was used due to a lack of available health-
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based guidelines for exposure to surface water. Because exposure to surface water was 
2 expected to be restricted, it is unlikely that contaminants would pose a significant threat to 
3 public health. 
4 

5 Sediment. Several organic analytes were detected in sediment samples: pesticide 
6 residues, acetone, chloroform, and Aroclor 1260. Acetone and chloroform are common 
1 laboratory contaminants and were not considered to be site-related. The levels of all 
s pesticide residues detected in sediment were below the USEP A Region III residential soil 
9 concentrations and MCP S-2/GW-l soil standards. The concentration of Aroclor 1260 

10 (i.e., 0.316 µgig) exceeded the Region III residential soil concentration of0.083 µgig, but 
- - J ..... 1_ - ',r,-,T"I, r, ,... ,.,..,_..,,..,,.,, "11 ... ' ' .. 

u uu~ u1i.:: 1v.1\...,r .:>-ktuvv-1 sou sranaara. 
12 

13 Of the inorganic analytes detected in sediment, arsenic (maximum detection of 13.5 µgig) 
14 exceeded its USEPA Region III residential soil concentration (i.e., 0.36 µgig) but not the 
15 1v CP S-2/GW-1 soil standard. Concentrations of contaminants detected in sediment are 
16 not expected to pose a significant health risk in the sampled area because exposure to 
11 sediment in this area would be much less than expected in a residential setting. 
18 

19 

20 3.2 SUMMARY OF ECO LOG CAL EVALUATIONS AND RISK ASSESSI\1ENTS 

21 

22 The following subsections discuss the ecological risk evaluation/assessment results for the 
23 debris areas. The ecological PREs contained in the SI reports for AOC 9, SA 12, SA 13, 
24 and AOC 41 are summarized, as are the ecological risk assessment contained in the RI 
2s reports for AOC 11 and AOC 40, to provide a broad overview of potential ecological 
26 risks associated with the debris areas. 
27 

28 3.2.1 Study Area 6 
29 

30 As discussed in Subs~ction 3 .1.1, the risk to potential human receptors at SA 6 are 
31 expected to be minimal because of the relatively small volume and nature of the waste at 
32 this site. The same conclusion can be applied to potential ecological receptors. 
33 
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3.2.2 Area of Contamination 9 
2 

SECTION 3 

3 The ecological PRE presented in the SI Report for AOC 9 (ABB-ES, 1996a) evaluated 
4 potential ecological risks associated with exposure to site contaminants in surface soil, 
s surface water, and sediment. 
6 

7 Surf ace Soil. The inorganic analytes copper, lead, and nickel were detected above 
s background in two surface soil samples taken from test pits on the AOC 9 landfill. A 
9 screening-level evaluation of the potential effects from surface soil exposure was 

10 conducted by comparing the maximum concentrations of these contaminants to their 
11 respective protective contaminant levels (PCLs) . The maximum concentrations of copper 
12 and nickel were less than their respective PCLs, and the maximum concentration of lead 
13 was greater than the PCL, which was established to be the background concentration. 
l4 

15 

16 

17 

18 

19 

20 

21 

Although lead exceeded the PCL, it was not considered to pose ecological risks to 
terrestrial receptors at the site for several reasons: ( 1) the maximum lead concentration is 
less than twice the background value; (2) areas ofunvegetated terrestrial habitat, that are 
unsuitable for foraging, exist at the AOC 9 landfill; and (3) PCLs derived for other 
receptors are at least an order of magnitude above the detected lead concentrations at 

22 Surface Water. Several inorganic compounds were detected and chosen as COCs from 
23 three surface water samples taken from wetlands located to the southeast of the AOC 9 
24 landfill. Risks to aquatic receptors in wetlands surface water were evaluated through 
2s direct comparison of maximum concentrations to aquatic benchmark values. 
26 Concentrations of aluminum, lead, and iron detected above Federal Ambient Water 
27 Quality Criteria (AWQC) were most likely reflective of background conditions rather than 
28 landfill-related conditions. Concentrations of aluminum and lead, although above the 
29 chronic A WQC, were lower than the acute A WQC. In addition, a review of A WQC 
30 documents indicated that early life stages of trout are among the most sensitive ecological 
31 receptors. Because the site's ecological receptors are likely to be more tolerant of 
32 contamination, it is unlikely that the low levels of contamination in surface water will have 
33 an adverse effect on receptors. 
34 
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Sediment. Maximum lead and arsenic concentrations in wetlands sediments exceeded the 
2 screening level benchmark toxicity values. The average lead concentration is identical to 
3 the New York State Department of Environmental Conservation (NYSDEC) sediment 
4 quality guideline and less than the Natural Oceanic and Atmospheric Administration 
s (NOAA) effects range-low (ER-L) value (Long and Morgan, 1990). Therefore, lead is 
6 not considered to be causing significant ecological risk at AOC 9. The average arsenic 
7 concentration is only slightly greater than the NYSDEC sediment quality guideline and is 
8 considerably less than the ER-L of NOAA (Long and Morgan, 1990). Therefore, arsenic 
9 is not considered to be causing any significant ecological risk at AOC 9. 

10 

u 3.2.3 Art:a uf Cuniamination 11 
12 

13 The Ecological Risk Assessment presented in the Draft RI Report for AOC 11 (ADL, 
14 1995) evaluated potential ecological risks associated with exposure to site contaminants in 
t5 surface soil, surface water, and sediment. 
16 

17 Su ace Soils. Exposure risks are expected to be moderate for cadmium and high for lead 
18 from dietary exposures in the AOC-11 disposal area. These risks, however, are based on 
19 conservative scenarios of restricted foraging entirely withi.r1 the 2-acre habitat found on the 
20 debris disposal area surface, and are therefore, iikely overestimated. Maximum debris 
21 disposal area soil exposure risks are expected to be low for other COCs, essentially 
22 identical to those for the Devens' soil background. 
23 

24 Surface Water. Surface water risks associated with the Northern and Southern wetlands, 
2s are elevated due to the presence of metals and pesticides, although the wetlands do not 
26 appear to have been functionally impaired and do not exhibit obvious stress symptoms. 
27 Surface water risks associated with the Nashua River are insignificant and do not increase 
28 adjacent to or downstream of AOC 11. 
29 

30 The results of toxicity tests performed on the downstream wetlands indicated that 
31 wetlands surface water samples are not toxic to test organisms. Similar tests revealed the 
32 same results1nsamples collected from dle upstream wetlands. These test results failed to 
33 indicate any toxicity that is strictly associated with AOC 11 wetland surface waters. 
34 
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Sediment. Both AOC 11 wetlands exhibit high average and maximum, noncarcinogenic 
2 sediment risks for metals and pesticides, with pesticides accounting for most of the risk. 
3 However, with the exception of the maximum detected levels of a few COCs, most of the 
4 wetland risks do not significantly exceed those observed in the upstream reference wetland 
s located within the same, western floodplain as the AOC 11 wetlands. This information 
6 suggests that the contamination is likely reflecting historical and continuing inputs from 
1 over-bank flooding by the Nashua River rather than current site conditions. The results of 
8 toxicity tests indicate that, in general, the wetlands sediment samples are not toxic to most 
9 of the test organisms. The tests fail to indicate any toxicity that was strictly associated 

10 with the AOC 11 wetlands. 
11 

12 Most of the aquatic ecological risks in the Nashua River are attributed to sediment 
13 contamination with metals and pesticides. Significant incremental risk increases occur in 
14 river sediments adjacent to AOC 11 for several metals and pesticides. Since these 
15 increases do not appear to be related to current surface water influx of suspended 
16 sediments from AOC 11 wetlands to the river, the increase may be due to historical 
11 sediment releases from the wetlands during infrequent high-flow events and/or subsurface 
18 migration of inorganics via groundwater flow from the AOC 11 refase area. The 
19 occurrences may also reflect local variation in these contaminant concentrations along the 
20 entire length of the Nashua River. 
21 

22 The elevated risk levels in the AOC 11 wetlands are not clearly attributed, at least solely, 
23 to contaminants derived from AOC 11. Rather, periodic over-bank flooding of the 
24 Nashua River appears to have contributed a portion of the metal and pesticide 
25 contamination found in both the AOC 11 and upstream wetlands, while the wetlands 
26 appear to be retarding contamination influx to the Nashua River. Remedial action within 
21 these wetlands could exacerbate existing river contamination by resuspending sedirnent-
28 sorbed contaminants into the water and releasing them into the river. 
29 
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3.2.4 Study Area 12 
2 

3 The ecological PRE presented in the Revised Final SI Report for SA 12 (ABB-ES, 1995d) 
4 evaluated potential ecological risks associated with exposure to site contaminants in 
5 surface soil, and sediment. The Final SI Report for SA 12 (ABB-ES, 1993a) evaluated 
6 potential ecological risks associated with surface water. 
7 

8 

9 

10 

12 

13 

14 

15 

16 

Surface Soil. The maximum concentrations of barium, lead, zinc, and Aroclor 1254 
exceeded their respective surface soil benchmark values used for the screening-level 
evaluation. The maximum detected concentration oflead was approximately 18 times its 
ber:.d·uuark vah .. 0 . Aroclo.r 1254, detedt:<l in only one sampie, was approximateiy twice 
the benchmark value established for this PCB. The maximum barium and zinc 
concentrations were approximately 4 and 6 times their respective surface soil benchmark 
values. This information suggests possible adverse effects to ecological receptors from 
surface oil con • f on • th andfi.11 area. 

11 Surface Water. Risks to aquatic receptors in wetlands surface waters were evaluated 
1s through comparison of maximum concentrations to aquatic benchmark values. The 
19 maximum concentrations of aluminum, chromium, copper, iron, lead, and zinc in SA 12 
20 floodplain surface water exceeded their respective aquatic benchmark values. Generally 
21 the USEP A chronic AWQC was used as the benchmark value. The maximum detected 
22 concentration of aluminum was approximately 13 times the chronic A WQC and the 
23 maximum detected concentration of iron was approximately 74 times the chronic AWQC. 
24 Maximum concentrations of chromium, copper, lead, and zinc were all several times 
2, higher than their respective aquatic benchmark values. These values suggest possible 
26 adverse effects to ecological receptors from surface water contamination; however, the 
21 concentrations of inorganics detected in Nashua River surface waters are most likely 
2& representative of background surface water conditions and are not site related. 
29 

30 Sediment. The pesticides DDD and DDE were both detected at concentrations 
31 approximately an order of magnitude greater than their total organic carbon (TOC)-
32 nonnalized benchnrark values. Arbclor 248 and BEHP were detected at maximum 
33 concentrations that were approximately twice their respective sediment benchmark values. 
34 

WOOl973.DOC 

ABB Environmental Services, Inc. 

3-22 

8712-04 

Revised 03/28/97 



SECTION 3 

The maximum concentrations of 11 inorganic and four organic analytes in floodplain 
2 sediments exceeded their respective sediment benchmark values. Antimony, arsenic, 
3 cadmium, chromium, copper, iron, lead, mercury, nickel, silver, and zinc in wetlands 
4 sediment were all detected at levels greater than their sediment benchmark values. The 
5 maximum detected concentration of arsenic was approximately 15 times its benchmark 
6 value, while cadmium was detected at approximately 270 times its benchmark value. The 
1 maximum detected concentration of chromium was approximately 13 times its benchmark 
8 value and the maximum concentration of copper was approximately 27 times its 
9 benchmark value. Lead and mercury were both detected at maximum concentrations 

10 approximately 30 times their sediment benchmark values. The maximum concentrations 
11 of the inorganic analytes in the Nashua River floodplain sediment may be the most 
12 significant contributors to ecological risk in the vicinity of SA 12; however, these 
n concentrations are most likely representative of Nashua River surface water conditions 
14 and are not site related. 
15 

16 3.2.5 Study Area 13 
i7 

18 The ecological PRE presented in the SI Report for SA 13 (ABB-ES, 1995d) evaluated 
19 potential ecological risks associated with exposure to site contaminants in surface soil, 
20 surface water, and sediment. 
21 

22 Surf ace Soil. A screening-level evaluation of potential effects from surface soil exposure 
23 was conducted by comparing the maximum concentrations of all CPCs to their respective 
24 surface soil benchmark values. No organic analytes at SA 13 were found to exceed their 
25 ecological benchmark values; however, the maximum concentrations of arsenic, barium, 
26 beryllium, cadmium, lead, and selenium were greater than their respective surface soil 
21 benchmarks. The maximum concentrations of arsenic, barium, -beryllium, cadmium, and 
28 selenium were only slightly higher than their respective benchmark values and therefore 
29 were not considered a significant ecological risk. 
30 

31 The maximum lead concentration was approximately 6.5 times greater than the benchmark 
• 32 for lead in surface soils, and the average lead concentration was approximately twice the 

33 benchmark value. These concentration of lead may pose a risk to certain ecological 
34 receptors. 
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Surface Water. Risks to aquatic receptors in surface water were evaluated through 
comparison of maximum concentrations to USEP A chronic AWQC. The maximum 
concentration of aluminum exceeded the acute and chronic A WQC, while iron and lead 
exceeded only the chronic A WQC. Because these compounds were present at high levels 
in background soils and groundwater at Devens, their presence in SA 13 surface water 
may be reflective of background conditions, and not oflandfill impacts. Furthermore, a 
review of A WQC documents indicated that the ecological receptors upon which the 
guidance levels are based were among the most sensitive. It is unlikely that the levels of 
aluminum, iron, and lead in surface water will have an adverse effect on the site's 
ccc!cgical receptors, -w-hich are.lik.dy iu be more rnierant than the risk targeted receptor. 

13 Mercury was detected in one of the three surface water samples in addition to the 
14 duplicate sample. The maximum concentration was less than the acute AWQC, but 
15 approx-imately an order of magnitude greater than the chronic A WQC. The presence of 
16 mercury in SA 13 surface water may pose a threat to ecological receptors. 
17 

18 Sediment. Risks to ecological receptors from sediments were evaluated through 
19 comparison of maximum concentrations to sediment benchmark values. Maximum lead, 
20 copper, arsenic, DDE, gamma-chlordane, and heptachlor concentrations exceeded the 
21 screening level benchmark toxicity values. The average lead concentration was lower than 
22 the NYSDEC sediment quality guideline ·and the ER-L of NOAA. The average 
23 concentrations of arsenic and copper were only slightly greater than the NYSDEC 
24 sediment quality guidelines, and were considerably less than their respective NOAA ER-L. 
2s Therefore, lead, copper, and arsenic were not considered to be causing significant 
26 ecol~gical risk in SA 13 sediments. 
27 

2& The maximum DDE concentration is approximately twice the TDC-normalized USEP A 
29 Sediment Quality Criteria (SQC) (USEPA, 1989) and approximately an order of 
30 magnitude greater than the NOAA ER-L (Long and Morgan, 1990). Heptachlor and 
31 gamma-chlordane are also present at concentrations at least an order of magnitude greater 
32 than their respective sediment benchmark values. These compounds may be causing 
33 significant risks to ecological receptors. 
34 

ABB Environmental Services, Inc. 

W001973.DOC 

3-24 
8712-04 

Revised 03/28/97 



3.2.6 Area of Contamination 40 
2 

SECTION 3 

3 A supplemental ecological risk assessment was performed at the Cold Spring Brook 
4 Landfill and presented in the Final RI Addendum Report (ABB-ES, 1993c) to integrate 
s information gathered from several phases of investigation at the Group IA sites and 
6 determine whether environmental contaminants may pose a risk to ecological receptors. 
7 Specifically, the supplemental risk assessment evaluated sediment and fish tissue analytical 
s data that were unavailable when the RI Report was produced. The risk assessment of the 
9 RI Report indicated that sediment contamination in Cold Spring Brook Pond may pose a 

10 risk to ecological receptors (E&E, 1993). Arsenic was found to be the primary risk 
11 contributor to aquatic and semi-aquatic biota. Risks to aquatic biota were also predicted 
12 fromDDD . 
13 

14 Fish Sampling Program. Average and maximum fish tissue analyte concentrations of 
1s fish collected from Cold Spring Brook Pond were compared to regional and national data 
16 bases by trophic level. The average fish tissue concentration from Cold Spring Brook 
11 Pond exceeded regional averages for the foliowing analytes; DDE, iron, manganese, and 
18 zinc. The maximum Cold Spring Brook Pond whole body chain pickerel concentrations of 
19 mercury and zinc exceeded their respective National Contaminant Biomonitoring Program 
20 85th percentile concentrations. Fish body weight (and concomitantly trophic status) 
21 appears to be a good predictor of mercury contaminant burden in Cold Spring Brook 
22 Pond, with higher trophic level fish species having accumulated higher concentrations of 
23 this analyte. 
24 

25 A total of 95 fish representing five families and six species were collected in Cold Spring 
26 Brook Pond. A gross pathological examination of the fish suggested that the individuals 
21 from the population examined were healthy. No tumors, lesions, or other significant 
2s abnormalities were observed in any fish examined. 
29 

30 Macroinvertebrates. The macroinvertebrate program at Cold Spring Brook Pond was 
31 designed to provide baseline information regarding the biota associated with aquatic 
32 habitats in the vicinity of the landfill. The macroinvertebrate community data suggested 
33 that Cold Spring Brook Pond may be unimpacted or slightly impacted. Within Cold 
34 Spring Brook Pond, sampling stations located adjacent to the landfill appeared to have 
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lower diversity and abundance of aquatic macroinvertebrates than the station located 
2 furthest from the landfill. However, water quality parameters did not appear to be 
3 influencing factors in the differences observed. A statistical analysis, although generally 
4 inconclusive, did suggest that a group of approximately 15 inorganic CPCs may 
s collectively impact the macroinvertebrate community adversely. 
6 

1 Surface Soils. Based on a review of field sampling data collected during the RI, risks to 
8 upland terrestrial wildlife from surface soils were not calculated. The review indicated a 
9 lack of significant soil contamination. 

10 

;; S .. .f ... cc \Vati::i'. The averagt: Cul<l Spring Brook Pond surface water concentrat10ns of 
12 iron and manganese slightly exceeded their respective chronic AWQC values. Under the 
13 reasonable maximum exposure (RME) scenario, the maximum concentrations of copper 
14 and zinc exceeded their respective acute AWQC values. For both the average exposure 
15 and ME scenarios at Cold Spring Brook Pond, no HQs were greater than l for any of 
16 the eight evaluated semi-aquatic receptor species. 
17 

1& In the absence of site-specific information regarding bioavai!abi!ity and toxicity, literature 
19 sources were used to establish a range of candidate arsenic and lead prelirnjnary 
20 remediation goals v•RGs) for this site. PRG determination for arsenic and lead in 
21 sediment was documented in the AOC 40 Final Feasibility Study Report (ABB-ES, 
22 1994b ) . The AOC 40 FS Report recommended sediment removal at two hot spots 
23 (Areas I and II) at Cold Spring Brook Pond (see Figure 2-15). Sediment removal at 
24 Areas I and II are included as a component of the remedial alternatives evaluated in 
2s Section 8.0 of this report. 
26 

21 Sediment. Concentrations ofDDD, DDE, DDT, anthracene, arsenic, barium, iron, lead, 
2s manganese, mercury, nickel, silver, and zinc exceeded the available sediment quality 
29 criteria and guidelines. Review of the derivation of the USEP A sediment quality criteria 
30 for DDD, DDE, and DDT indicates, however, that the criteria are based on fish lipid 
31 values that are not representative offish living in Cold Spring Brook Pond. Because of 
32 this, the sediment quality criteria were adjusted to represent more realistic site-specific 
33 conditions. This is described in detail in Appendix S of the RI Addendum report for Cold 
34 Spring Brook Landfill (ABB-ES, 1993c). Use of the adjusted pesticide sediment quality 
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criteria HQ eliminates the risk from DDE for the average exposure scenario and lowers 
2 risks from DDD for RME scenarios. 
3 

4 3.2. 7 Area of Contamination 41 
5 

6 The ecological PRE presented in the Revised Final SI Report for AOC 41 (ABB-ES, 
7 1995d) evaluated potential ecological risks associated with exposure to site contaminants 
s in smface soil, surface water, and sediment. 
9 

10 Surface Soil . The Final SI PRE reported that no organic compounds in surface soil 
11 exceeded established benchmark values; however, the maximum detected concentrations 
12 of the inorganics antimony, barium beryllium, cadmium, copper, lead, and zinc did exceed 
13 their respective benchmark values. These maximum concentrations were associated 
14 primarily with samples collected from the landfill surface. 
15 

16 Subsequent to the Final SI, three surface soil samples were collected downgradient of the 
11 landfill. \X/ith the exception of cobalt, fo r which no background data are available, the 
1s maximum concentrations of all inorganics were less than background concentrations. In 
19 addition to inorganics, 16 organic compounds, including 13 P AHs and a PCB, were 
20 detected in additional soil samples. A screening-level evaiuation of potentiai effects from 
21 surface soil exposure was conducted in which no surface soil benchmark values were 
22 exceeded by the maximum detected concentrations of contaminants. 
23 

24 Although several analytes associated with surface soil samples collected during the SI 
25 exceeded ecological benchmark values, ecological risks are likely to be minimal. Elevated 
26 analyte concentrations were generally associated with samples taken directly from the 
21 landfill, and contaminated surface soils do not appear to pose a risk to ecological receptors 
28 elsewhere at AOC 41. 
29 

30 Surface Water. The results from two surface water samples collected during the 
31 Supplemental SI were combined with surface water sample data from the Final SI. Two 
32 organic compounds, DCA and toluene, were detected but are thought to be common 
33 laboratory contaminants and not site related. The maximum concentrations of aluminum, 
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copper, iron, lead, and zinc exceeded their benchmark values. Concentrations ranged 
2 from two to 93 times the benchmark values. 
3 

4 Although the inorganic analytes exceeded surface water screening values, the maximum 
5 concentrations of these compounds were all detected in one sample. Additionally, copper 
6 and zinc were undetected in all other surface water samples. It is believed that aluminum 
1 and iron were present at naturally high levels in background soils and groundwater at 
s Devens, and the presence of these analytes may be reflective of background conditions, 
9 rather than landfill impacts. Furthermore, A WQC documents indicate that standards are 

10 based on ecological receptors that are more sensitive than those likely to occur in AOC 41 
l '. U/Ptl<inrl<, T ""th, ;+ ;" 1a .... alu +1..n+ +1..- .. ~- --"··-J::1 .. ___ .J ---~- - - -- .- , • • .. ' • ' • u' L' 0 
_ .. ----··-.... , ___ ...,.,,.J, """ ,h.J .......... ~.1 1.,uu.1.- 1.-u"" u..J"-" uJ. uJuuLc;;1 c;u ;.)u11c1.l.ic::: wc1.u::::1 ~a.111p1e:::::s •~a 

12 unrepresentatively high levels of inorganics due to contamination entrained on suspended 
13 solids. It is highly unlikely that the elevated levels of contaminants detected will have an 
14 adverse effect on potential ecological receptors. 
15 

16 Sediment. During the Supplemental SI, two sediment samples were collected at AOC 41 
17 and the data combined with sediment sample data from the Final SI. Seven organic 
18 compounds and 11 inorganic analytes were detected in sediment samples. 
19 

,.,v The maximum concentrations ofDDD, DDE, heptachlor, arsenic, lead, and zinc were the 
21 only values identified above their respective benchmark values. Arsenic was detected in 
22 all samples at a maximum concentration over twice its benchmark value. Lead was 
23 detected in both samples at a maximum concentration approximately 1.5 times its 
24 benchmark value. The maximum concentrations of zinc and heptachlor slightly exceeded 
25 their benchmarks. 
26 

21 The maximum concentration of all the compounds were detected in one sediment sample. 
2s The average concentrations of all three inorganic analytes were at or near the benchmark 
29 values, indicating that it is highly unlikely that arsenic, lead, and zinc pose an ecological 
30 risk to aquatic receptors. Additionally, the Interim SQC for DDT and its breakdown 
31 products likely represents an extremely conservative guideline for use at Devens. 
32 Therefore, it is unlikely that these pesticides in New Cranberry Pond sediments pose a risk 
33 to ecological receptors. 
34 
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SECTION 4 

4.0 ASSESSMENT OF APPLICABLE OR RELEVANT AND APPROPRIATE 
2 REQUIREMENTS 
3 

4 

s Compliance with ARAR.s is one of the CERCLA criteria to be evaluated for each of the 
6 alternatives screened for detailed analysis in Section 8. CERCLA was passed by Congress 
1 and signed into law on December 11, 1980 (Public Law 96-510). This act was intended to 
s provide for "liability, compensation, cleanup, and emergency response for hazardous 
9 substances released into the environment and cleanup of inactive waste disposal sites. 11 

10 SARA, adopted on October 17, 1986 (Public Law 99-499), did not substantially alter the 
11 original structure of CERCLA, but provided extensive amendments to it. 
12 

13 In particular, §121 ofCERCLA specifies that remedial actions for cleanup of hazardous 
14 substances must comply with requirements or standards under federal or more stringent 
15 state environmental laws that are applicable or relevant and appropriate to the hazardous 
16 substances or circumstances at a site. Inherent in the interpretation of ARARs is the 
n assumption that protection of human health and the environment is ensured. 
18 

19 

20 4..1 TERMS TIONS 

21 

22 The following is an explanation of the terms used throughout this ARARs discussion: 
23 

24 Applicable requirements are "those cleanup standards, standards of control, and other 
2s substantive environmental protection requirements, criteria, or limitations promulgated 
26 under federal or state law that specifically address a hazardous substance, pollutant, 
21 contaminant, remedial action, location, or other circumstance at a CERCLA site 11 (52 FR 
2s 32496, August 27, 1987). 
29 

30 Relevant and appropriate requirements are "those cleanup standards, standards of 
31 control, and other substantive environmental protection requirements, criteria, or 
32 limitations promulgated under federal or state law that, while not applicable to a 
33 hazardous substance, pollutant, contaminant, remedial action, location, or other 
34 circumstance at a CERCLA site, address problems or situations sufficiently similar to 
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those encountered at the CERCLA site that their use is well suited to the particular site" 
2 (52 FR 32496): 
3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

Requirements under federal or state law may be either applicable or relevant and 
appropriate to CERCLA ·cleanup actions, but not both. However, requirements must be 
both relevant and appropriate for compliance to be necessary. In the case where both a 
federal and a state ARAR are available, or where two potential ARARs address the same 
issue, the more stringent regulation must be selected. The final NCP notes that a state 
standard must be legally enforceable and more stringent than a corresponding federal 
standard to be relevant and appropriate (55 FR 8756, March 8, 1990). However, 
CERCLA 6121 ( rl)( 4) nrnvirlf"<: 'lf"Vf"rnl AR AR m<>;,,,,r f'\1"t;m,<' tlv,t """" ho ;~ .. ~lr=rl 

" v , /'- 1 1- - - - - - - - -- ~ ---------••-.. •-a ...,t' .... _ .... .., ............ ,... ........ ...,J v- .1..1..1.vvn.~u., 

providing that the basic premise of protection of human health and the environment is not 
ignored. A waiver is available for state standards that have not been uniformly applied in 
similar circumstances across the state. In addition, CERCLA § 121 ( d)(2)(C) forbids state 
standards that effectively prohibit land disposal of hazardous substances. 

11 CERCLA .. on-site remedial response actions must comply only with the substantive 
18 requirements of a regulation and not the administrative requirements to obtain federal, 
19 state, or local permits [ CERCLA § 121 ( e)]. As noted in the ARARs guidance (USEP A, 
20 1988): 
21 

22 

23 

24 

25 

The CERCLA program has its own set of administrative procedures which assure 
proper implementation of CERCLA. The application of additional or conflicting 
administrative requirements could result in delay or confusion. 

26 Substantive requirements pertain directly to the actions or conditions at a site, while 
21 administrative requirements facilitate their implementation. In order to ensure that 
28 CERCLA response actions proceed as rapidly as possible, the USEP A has reaffirmed this 
29 position in the final NCP (55 FR 8756, March 8, 1990). The NCP defines on-site as "the 
30 areal extent of contamination and all areas in very close proximity to the contamination 
31 necessary for implementation of the response action. 11 The Interagency Agreement (IAG) 
32 provides additional guidance on the applicability of permitting requirements to response 
33 actions at the RFTA (USEPA, 1991b). The USEPA recognizes that certain of the 
34 administrative requirements, such as consultation with state agencies and reporting, are 
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accomplished through the state involvement and public participation requirements of the -
2 NCP. 
3 

4 The provisions of the MCP, (310 Code of Massachusetts Regulations [C:MR] 40.0000) 
5 (November 19, 1993) are mostly administrative in nature and, therefore, do not have to be 
6 complied with in connection with the response action selected for the Consolidation 
1 Landfill. Further, the MCP contains a specific provision (310 C:MR 40.0111) for deferring 
8 application of the MCP at CERCLA sites. 310 C:tv1R 40 .01 l l(l)(a) provides that 
9 response actions at CERCLA sites shall be deemed adequately regulated for purposes of 

10 compliance with the MCP, provided the MADEP concurs in the CERCLA ROD. 
II 

12 In the absence of federal- or state-promulgated regulations, many criteria, advisories, 
13 guidance values, and proposed standards are not legally binding, but may serve as useful 
14 guidance for remedial actions. These are not potential ~ ~s, but are "to-be-considered" 
1s (TBC) guidance. These guidelines may be addressed as deemed appropriate. 
16 

11 A_.-C-.ARs are divided into the three categories iisted beiow. 
18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

• Location-specific ARARs "set restrictions upon the concentration of 
hazardous substances or the conduct of activities soleiy because they are in 
special locations 11 (53 FR 51394). In determining the use oflocation-specific 
ARARs for selected remedial actions at CERCLA sites, one must investigate 
the jurisdictional prerequisites of each of the regulations. Basic definitions and 
exemptions must be analyzed on a site-specific basis to confirm the correct 
application of the requirements. 

• Chemical-specific ARARs are usually health- or risk-based standards that 
limit the concentration of a chemical found in or discharged to the 
environment. They govern the extent of site remediation by providing either 
actual cleanup levels, or the basis for calculating such levels. For example, 
groundwater MCLs may provide the necessary cleanup goals for sites with 
contaminated groundwater. There are no direct chemical-specific ARARs for 
soils. Chemical-specific ARARs for the site may also be used to indicate 
acceptable levels of discharge in determining treatment and disposal 
requirements, and to assess the effectiveness of future remedial alternatives. 
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9 

10 

12 

13 
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SECTION 4 

• Action-specific ARARs set controls or restrictions on particular kinds of 
activities related to the management of hazardous waste (53 FR 51437) . 
Selection of a particular remedial action at a site will invoke the appropriate 
action-specific ARARs that may specify particular performance standards or 
technologies, as well as specific environmental levels for discharged or residual 
chemicals. Action-specific ARARs are established under RCRA, the Clean Air 
Act, the Clean Water Act, the Safe Drinking Water Act, the Toxic Substances 
Control Act, and other laws. 

l\K,..--. - - .-.. . 1-•: ..... __ --- .C .... 11 :_ .. _____ _ •L- -- _ ___ ---'- -- ___ T""" 1 1 •• 
lY..LClUJ t ,;o.!:,U1'1LiU11~ \.,'111 t.au UiLU 111Ul I;; u1a.11 Ulll;; rva.u::~Ul Y. rut t::Xalll{Jlt::, 11m11y 101,.;auun-

specific ARARs are also action-specific because they are triggered if remedial activities 
affect site .features. Likewise, many chemical-specific ARARs are also location-specific. 

15 The Occupational S fety and Health Administration (OS ,.) has promulgated standards 
16 for protection of workers at hazardous waste operations at RCRA or CERCLA sites (29 
11 CFR Part 1910). These reguiations are designed to protect workers who would not be 
1s exposed to hazardous waste. Federal construction acti-vities involving no potential for 
19 hazardous substance exposure are covered by the OSHA standards found in 29 CFR 
20 Part 1926. USEPA requires compliance with the OSHA standards in the NCP (40 CFR 
21 300.150), not through the ARAR process. Therefore, the OSHA standards are not 
22 considered as ARARs. They are discussed in the site-specific Health and Safety Plan. 
23 

24 - Section 8 contains alternative-specific discussions of ARARs. 
25 

26 The following subsections present general discussions oflocation-, chemical-, and action-
21 specific ARARs as they pertain to the remedial alternatives being considered for the 
28 landfills at Devens. 
29 

30 
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4.2 LOCATION-SPECIFIC ARARs 
2 

SECTION 4 

3 Federal and Massachusetts location-specific ARARs identified for landfill remediation are 
4 discussed in the following paragraphs. These location-specific ARARs are primarily 
5 related to the location of the various debris areas in or near wetlands or floodplains, 
6 critical habitats, or areas of potential historical or archeological significance. Table 4-1 
7 presents location-specific ARARs. 
8 

9 

10 4.3 CHEMICAL-SPECIFIC ARARs 
11 

12 Federal and Massachusetts chemical-specific ARARs are discussed in the following 
u paragraphs. These chemical-specific ARARs are primarily related to the remedial actions 
14 proposed for the Cold Spring Brook Landfill, and are discussed in more detail in the Cold 
15 Spring Brook Landfill Operable Unit FS (ABB-ES, 1994b ). Table 4-2 presents chemical-
16 specific ARARs. 
1/ 

I~ 

19 4.4 ACTION-SPECIFIC ARARs 

21 Table 4-3 lists regulations identified as potential ARARs for possible remedial alternatives. 
22 Significant requirements that pertain to landfills are discussed in the following paragraphs. 
23 Action-specific ARARs for each remedial alternative that passes initial screening will be 
24 discussed in Section 8 during the detailed analysis of those remedial alternatives retained 
25 after screening. 
26 

27 This subsection discusses the closure and post-closure regulations which are potential 
2s action-specific ARARs for SA 6, AOC 9, AOC 11, SA 12, SA 13, AOC 40, and AOC 41. 
29 The regulations define the requirements pertaining to installation of a landfill cover as part 
30 of landfill closure, and specify post-closure requirements such as cover system 
31 maintenance, groundwater and landfill gas monitoring, and data reporting. The 
32 identification of regulations relating to landfill closure is particularly important because of 
33 the high cost associated with designing, constructing, and maintaining a landfill cover. 
34 
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The following regulations are discussed in this section because they may be pertinent to 
2 the seven disposal areas: 
3 

4 

5 

6 

7 

8 

9 

10 

USEP A Regulations for Owners and Operators of Permitted Hazardous 
Waste Facilities at 40 CFR Part 264 

USEP A Criteria for Municipal Solid Waste Landfills at 40 CFR Part 25 8 

Massachusetts Hazardous Waste Management Rules at 310 CMR 30.000 

}.fassachusetts Solid 'vVa:c;i,i:; Manag~mem: Reguiations at 310 C:iVI.K 19. 000 
12 

13 USEPA Regulations for Owners and Operators of Permitted Hazardous Waste Facilities 
14 at 40 CFR Part 264. These regulations were promulgated pursuant to RCRA Subtitle C. 
1s Subpart N ( 40 CFR 264.300 through 264.317) pertains specifically to hazardous waste 
16 landfills and contains requirements for closure and post-closure care which are potential 
11 action-specific ARARs. RCRA Subtitie C requirements for the treatment, storage, and 
1s disposal of hazardous wastes are applicable for a Superfund remedial action if the 
19 following conditions are met: 
20 

21 The waste is a RCRA hazardous waste, and either: 
22 

23 

24 

25 

26 

27 

28 

2) 

The waste was initially treated, stored, or disposed of after November 19, 
1980, the effective date of Subtitle C regulations, or 

The activity at the CERCLA site constitutes treatment, storage, or 
disposal. 

29 . The regulations would be relevant and appropriate if RCRA hazardous wastes were 
30 disposed of prior to November 19, 1980, or if the disposed of waste were similar to 
31 RCRA hazardous waste. 
32 

33 There is no documented evidence of RCRA hazardous waste disposal at any of the seven 
34 disposal areas considered in this FS. Further environmental sampling has not provided 
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evidence that the disposal areas were used for hazardous waste disposal. Low 
2 concentrations of a hazardous constituent dispersed in soil over a wide area generally do 
3 not trigger Subtitle C as relevant and appropriate. Therefore, RCRA Subtitle C is not 
4 considered an ARAR. 
5 

6 USEPA Criteria for Municipal Solid Waste Landfill s at 40 CFR Part 258 _ USEPA 
7 regulations at 40 CFR Part 258 establish minimum national criteria under RCRA for 
s Municipal Solid Waste Landfills (MSWLF) units. These regulations contain closure and 
9 post-closure requirements applicable to MSWLF units that received waste after October 

10 9, 1991. Limited requirements may apply to MSWLF units that received waste after 
11 October 9, 1991, but stopped receiving waste before April 9, 1994. The USEPA has 
12 delegated authority to the Commonwealth of Massachusetts to administer RCRA Subtitle 
13 D requirements under Massachusetts Solid Waste Management Regulations at 310 CMR 
14 19.000. Therefore, Subtitle Dis not considered an action-specific ARAR. 
15 

16 Massachusetts Hazardous Waste Management Re.rulations at 31 0 C:tvm. 30.000. These 
n regulations address the generation, storage, coiiection, transport, treatment, disposal, use, 
18 reuse, and recycling of hazardous materials in Massachusetts. There is no documented 
19 evidence of hazardous waste disposal at any of the seven disposal areas considered in thjs 
20 FS. Further en-v-iron.mental sampling has not provided evidence that the disposal areas 
21 were used for hazardous waste disposal. Therefore, Massachusetts regulations at 3 10 
22 CMR 30.000 are not considered action-specific ARARs. 
23 

24 Massachusetts Solid Waste Management Regulations at 31 0 CMR l 9.000. These 
25 regulations address the storage, transfer, processing, treatment, disposal, use, and reuse of 
26 solid waste in Massachusetts. The regulations apply to all solid waste management 
21 facilities, including landfills. The regulations were adopted effective July 1, 1990 and 
2s contain provisions for facilities which were active at that time, inactive facilities that 
29 ceased operation between April 21, 1971 and July 1, 1990, and inactive facilities that 
30 ceased operation prior to April 21 , 1971. Specifically 310 CMR 19.021 outlines schedules 
31 for filing plans for each facility category. For facilities that ceased operation prior to 
32 April 21, 1971 ( also considered inactive landfills), the regulations at 310 C:MR 
33 19.021(4)(b) indicate the facility may be required to file a closure/post-closure plan if so 
34 ordered by the MADEP. For facilities that operated after April 21, 1971 but ceased 
35 operation prior to July 1, 1990 (also, inactive landfills), the regulations at 310 CMR 
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19.021(4)(a) specify that the facility should be closed according to plans approved by the 
2 MADEP, or that a closure/post-closure plan be submitted according to 310 C:MR 
3 19.030(3)(c)5. For facilities that operated after July 1, 1990 (i.e., existing facilities), the 
4 regulations at 19. 021 (3) identify specific cover system and post-closure monitoring 
s requirements. 
6 

1 The landfill final cover system performance and design standards are specified at 310 
8 C:MR 19 .112. The general performance standards for a final cover include: 
9 

10 

II 

12 

13 

14 

15 

!6 

• minimize percolation of water through the final cover 
• µ1 umui.~ prupt!r drainage 
• minimize erosion of the final cover 
• facilitate the venting and control of landfill gas 
e ensure isolation of landfill wastes from the environment 
• acco 1odate settling and subsidence of the landfill 

11 Final cover system components include the following: 
18 

19 

20 

21 

22 

23 

24 

e subgrade layer 
• landfill gas venting layer 
• low permeability layer 
• drainage layer 
• vegetative layer 

2s Sections 19.118 and 19.132 outline the monitoring requirements for groundwater, surface 
26 water, and landfill gas. Section 19.132 requires that groundwater and surface water be 
21 monitored semiannually, at a minimum, for the parameters listed at 19. 13 2( 1 )(h). 
28 According to 19.118(2)(b), minimum groundwater monitoring will include one monitoring 
29 well or cluster of wells hydraulically upgradient from the limit of waste, and three 
30 monitoring wells or clusters hydraulically downgradient. These regulations also outline 
31 the surface water and landfill gas monitoring requirements. 
32 

33 Section 19.142 requires that the post-closure period extend for a minimum of 30 years and 
34 include the following activities: 
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• maintain the integrity of the final cover system, including corrective actions 
• monitor and maintain environmental monitoring systems 
• maintain access roads 
• protect and maintain surveyed benchmarks 

1 Massachusetts Solid Waste Management Regulations at 310 C:MR 19.113 provide for 
s MADEP approval of alternative landfill final cover system designs if (1) it is satisfactorily 
9 demonstrated that the alternative cover system design meets standards established under 

10 310 CMR 19.105, or (2) as a result of the Landfill Assessment Requirements at 310 C:tvffi. 
11 19.150, the MADEP determines that an alternative cover design would adequately protect 
12 public healt~ safety and the environment. 
13 

14 As shown in the follov.-ing table, disposal at AOC 9, AOC 11, SA 12, and SA 13 ceased 
1s between April 21, 1971 and July 1, 1990. These areas are considered inactive under 310 
16 CMR 19.021(4)(a). Because no previous plans have been prepared, the regulations would 
n require submittai of a closure/post-closure plan. The regulations do not specify the scope 
18 or extent of closure/post-closure activities for landfills in this category, which may be less 
19 than those listed in 310 CMR 19.140 and 19.142. The remaining three disposal areas 
20 (SA 6, AOC 40 and AOC 41) ceased operation prior to April 21, 1971, therefore the 
21 closure/post-closure plan requirement is not applicable for these inactive areas unless so 
22 ordered by the MADEP (310 C:MR 19.021(4)(b)). None of the disposal areas in this FS 
23 report operated after July 1, 1990, therefore they are not existing facilities under the state 
24 Solid Waste Management Regulations. 
25 

26 

tm&wr2·-
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2 

3 

5.0 BASIS FOR REMEDIATION 

SECTIONS 

4 Response objectives, identified in this se~tion, form the basis for identifying remedial 
5 technologies and developing remedial alternatives. Response objectives are site-specific, 
6 qualitative objectives based on the nature and extent of waste, the resources currently or 
1 potentially affected, and the potential for human and environmental exposure. 
8 

9 For Devens landfill remediation, response objectives were formulated based on 
10 environmental concerns defined in the pertinent environmental contamination assessments, 
11 risk assessments, and ARARs analyses presented in the SI and RI reports prepared for the 
12 seven Devens landfills. Response objectives were used to develop appropriate remedial 
13 alternatives. 
14 

15 The following response objectives were identified for landfill remediation: 
16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

• Prevent human exposure to groundwater contaminants released from Devens 
landfills that exceed acceptable risk thresholds. 

• Protect human and ecological receptors from exposure to landfill soils having 
concentrations of contaminants exceeding acceptable risk thresholds. 

• Prevent landfill contaminant releases to surface water that result in exceedance 
of AWQC or acceptable ecological risk-based thresholds. 

• Prevent exposure by ecological receptors to landfill-contaminated sediments 
exceeding acceptable risk-based thresholds. 

• Reduce adverse impacts from contaminated landfill media to the environment 
that would reduce the amount of land area available for natural resources use. 
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SECTION 6 

6.0 TECHNOLOGY IDENTIFICATION AND SCREENING 
2 

3 

4 Remedial technologies considered implementable, and which address the response 
5 objectives listed in Section 5, are identified in this section. Candidate remedial 
6 technologies are then screened based on their applicability to landfill remediation. The 
1 purpose of the screening is to produce an inventory of suitable technologies that can be 
8 assembled into remedial alternatives capable of meeting response objectives. 
9 

10 

11 6.1 TECHNOLOGY IDENTIFICATION 
12 

13 Categories of remedial technologies and specific process options were identified based on 
14 a review ofliterature, vendor information, and experience in developing other FSs under 
15 CERCLA. Table 6-1 identifies remedial technologies and debris process options to be 
16 considered for inclusion in remedial alternatives. Table 6-2 provides descriptions for 
11 debris process options. 
18 

19 

20 6.2 TECHNOLOGY SCREENING 

21 

22 The technology screening process reduces the number of potentially applicable 
23 technologies and process options by evaluating factors that may influence process option 
24 effectiveness and implementability. This overall screening is consistent with the guidance 
25 for conducting FSs under CERCLA (USEPA, 1988). 
26 

21 The screening process assesses each technology or process option for its probable 
2s effectiveness and implementability with regard to site-specific conditions, and physical 
29 debris characteristics. The effectiveness evaluation focuses on: (1) whether the 
30 technology is capable of handling the estimated debris volume and of meeting the goals 
31 identified in the response objectives; (2) the effectiveness of the technology in protecting 
32 human health during the construction and implementation phase; and (3) the reliability of 
33 the technology with respect to debris characteristics and conditions at the various sites 
34 where th~ work will take place. Implementability encompasses both the technical and 
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institutional feasibility of implementing a technology. Effectiveness and implementability 
2 are incorporated into two screening criteria: waste- and site-limiting characteristics. 
3 

4 Waste-limiting characteristics largely establish the effectiveness and performance of a 
s technology; site-limiting characteristics affect implementability of a technology. 
6 Waste-limiting characteristics consider the suitability of a technology based on debris 
7 types. Site-limiting characteristics consider the effect of site-specific physical features, 
s including topography and available space. Technology screening based on waste- and 
9 site-limiting characteristics serves the two-fold purpose of screening out technologies 

10 whose applicability is limited by debris characteristics or site considerations, while 
11 retaining as many potentially applicable technologies as possible. 
12 

13 Table 6-3 summarizes the technology screening phase. Technologies and process options 
14 judged effective or implementable were retained for further consideration. 
15 

16 Table 6-4 summarizes the technologies retained for further consideration. The 
11 technologies retained following screening represent an inventory of technologies 
1s considered most suitable for landfill remediation. Technologies retained in this section 
19 may be used to develop remedial alternatives. 
20 
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7.0 DEVELOPMENT AND SCREENING OF ALTERNATIVES 
2 

3 

4 In this section, technically feasible technologies and process options retained following the 
s screening described in Section 6 are combined to form remedial alternatives. Alternatives 
6 are developed to attain the remedial action objectives discussed in Section 5. 
7 

8 Six candidate alternatives for landfill remediation were developed by the Devens BRAC 
9 Cleanup Team (BCT) on March 31, 1995. These are documented in the BCT Plan of 

10 Action (Appendix A). The six alternatives included various combinations of capping 
11 landfills in-place, excavating landfill wastes, disposing of excavated debris in a new on-site 
12 landfill ( excava ion/consolidation), and disposing landfill wastes offsite. The waste 
13 consolidation alternatives were evaluated in the Draft Consolidation Landfill Feasibility 
14 Study report (ABB-ES, 1995c). The FS report evaluated only alternatives involving 
15 waste consolidation, and did not assess alternatives involving capping wastes in-place. 
16 The FS report was reviewed by MADEP, USEPA, U.S. Department of the Interior (Fish 
n and V/iidlife Service), and FORSCOivf. Review comments by FORSCOM indicated a 
1s preference to evaluate cap-in-place alternatives as well as consolidation alternatives. 
19 

20 To respond to the FORSCOM comn1ents, a Technicai Memorandum (ABB-ES, 1996b) 
21 was prepared. The Technical Memorandum compared the costs of capping the seven 
22 landfills in-place with costs of consolidating landfilled waste. The memorandum 
23 documented that costs to cap landfills in-place are necessarily less, because additional site 
24 investigations, remedial alternative evaluations, and post-closure monitoring plans would 
2s also be required. 
26 

27 On December 9, 1996, the BCT developed nine alternatives for remediation of the 
28 landfills. As with the six alternatives developed in the Plan of Action, these nine 
29 alternatives were comprised of various capping and waste consolidation combinations at 
30 the seven disposal areas. Although similar to the six earlier alternatives, only one of the 
31 nine alternatives was identical. Thus, a total of fourteen alternatives were developed by 
32 the BCT. These are listed in Table 7-1. Alternative PA-2 is identical to Alternative 9, and 
33 will be eliminated from further discussion in this report. 
34 
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The remedial alternatives were then screened with respect to the criteria of effectiveness, 
2 implementability, and cost to meet the requirements of CERCLA and the NCP. The 
3 screening step was designed to eliminate impractical and higher cost alternatives (i .e., 
4 order of magnitude cost differences) that provide little or no improvement in effectiveness 
5 or implementability over lower cost alternatives. Alternative 1 - No Further Action (NF A) 
6 under CERCLA will not be evaluated according to these screening criteria; this alternative 
7 will be screened as a baseline for the other retained alternatives (USEP ~ 1988) during the 
s detailed analysis. The three criteria used for screening the alternatives follow: 
9 

10 Effectiveness. Each alternative was judged for its ability to effectively protect public 
11 h~a.!th and the envircr~-nent by reducir1g tho toxicity, rnoblliLy, ur voiume of contaminants. 
12 Both short- and long-term effectiveness were screened. Short-term effectiveness included 
13 reducing existing risks to the community and workers during the construction and 
14 implementation period, ability to meet remedial action objectives, and time frame required 
15 to achieve remedial action objectives. Long-term effectiveness, which applies after 
16 remedial action objectives have been attained, considered the magnitude of the remaining 
n residual risk due to untreated wastes and waste residuals, and the adequacy and reliabiiity 
18 of specific technical components and control measures. Effectiveness also considered 
19 adverse environmental impacts during construction and implementation of the alternative, 
2u and the availability of mitigating measures to minimize impacts. 
21 

22 Implementability. Each alternative was evaluated in terms of technical and 
23 administrative feasibility. In the assessment of short-term technical feasibility, availability 
24 of a technology for construction or mobilization and operation, as well as compliance with 
25 action-specific ARARs during the remedial action were considered. Long-term technical 
26 feasibility considered the ease of operation and maintenance (O&M), replacement, 
21 monitoring of technical controls of residuals and untreated wastes, technology reliability, 
2s and ease of undertaking additional remedial actions. Administrative feasibility for 
29 implementing a given technology addressed coordination with other agencies . 
30 Implementability also considers the availability of required services and trained specialists 
31 or operators. 
32 

33 Cost. The final criterion tor screening of alternatives was the associated cost including 
34 relative capital and O&M costs, as well as factors influencing cost sensitivity. Absolute 
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accuracy of cost estimates during screening was not considered essential. The focus was 
2 rather to make relatively accurate comparative estimates for alternatives so that cost 
3 decisions would be sustained as the accuracy of cost estimates improves beyond screening 
4 (USEP A, 1988). Detailed cost estimates for those alternatives not eliminated after 
s screening are presented in the detailed analysis of retained alternatives in Section 8. 
6 

7 Alternative Evaluation. For each alternative, a matrix was developed highlighting the 
8 alternative's advantages and disadvantages with respect to effectiveness, jmplementability, 
9 and cost. The alternative evaluation matrix presented a concise procedure for screening 

10 potential remediaJ action alternatives. Based on this matrix, a decision was made to either 
11 retain the alternative for detailed analysis or eliminate it from further consideration. 
12 

lJ 

14 7 .1 DEVELOPMENT OF AL TERN . TIVES FOR L ANDFILL REMEDIATION 
15 

16 Fourteen remedial alternatives were developed by the BCT to address remedial respon e 
i7 objectives presented in Section 5. n assembiing the alternatives, general response actions 
1~ and technology process options selected to represent the various technology types were 
19 combined to fonn alternatives (USEPA, 1988). Alternatives were developed to provide a 
20 range of options consistent with USEPA RI/FS guidance (USEPA., 1988). 
21 

22 7.1.1 Alternative PA-1: Cap-in-Place AOCs 9, 11, 40, 41, and Excavate/Dispose 
23 Off-Site SAs 6, 12, 13 
24 

2s Alternative PA-1 consists of placing a low-permeability cap on landfills at AOCs 9, 11, 40, 
26 41, excavating wastes at SAs 6, 12, 13, and disposing them off site. 
27 

28 The cap designs would include a hydraulic barrier layer to prevent infiltration of 
29 precipitation. A 30-year groundwater monitoring program would be performed at the 
30 capped landfills. Landfills where waste excavation occurs would be backfilled with soil 
31 and vegetated. 
32 
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7.1.2 Alternative PA-2: Excavate/Consolidate AOCs 9, 11, 40, 41, and SAs 6, 12 
' 

2 and 13 near Shepley' s Hill 
3 

4 Alternative P A-2 is identical to Alternative 9. See Subsection 7 .1.15 for Alternative 9 
5 description. 
6 

7 7.1.3 Alternative PA-3: Excavate/Consolidate AOCs 9, 40, 41, and SAs 6, 12, and 
8 13 at the North Post Landfill, and Cap-in-Place AOC 11 
9 

10 AlternativePA-3 consists of excavating wastes at AOCs 9, 40, 41, and SAs 6, 12, 13, and 
, ! disposing cf them in a cc,n3c,lidati011 landfill tu uc.: \,;Unstructed a1 AOC 9 (Nonh Post 
12 Landfill). The consolidation landfill would contain a leachate collection system and be 
13 covered with a low-permeability cap. 
14 

1s The landfill at AOC 11 would be covered in-place with a low-permeability cap designed to 
16 prevent infiltration of precipitation. A 30-year groundwater monitoring program would be 
17 performed at the capped landfills. 
18 

19 7.1.4 Alternative PA-4: Excavate/Consolidate AOCs 9, 11, 40, 41, and SAs 6, 12, 
20 13 at the North Post Landfiil 
21 

22 Alternative PA-4 consists of excavating wastes at AOCs 9, 11, 40, and 41 and SAs 6, 12, 
23 13 (all seven landfills) and disposing of them in a consolidation landfill to be constructed at 
24 AOC 9 (North Post Landfill) . The consolidation landfill would contain a leachate 
2s collection system and be covered with a low-permeability cap. A 30-year groundwater 
26 monitoring program would be performed at the capped landfill. 
27 
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7.1.5 Alternative PA-5: Excavate/Consolidate AOCS 40, 41, and SAs 6, 12, and 13 
2 near Shepley's Hill, and Cap-in-Place AOCs 9 and 11 
3 

4 Alternative PA-5 consists of excavating wastes at AOCs 40 and 41 and SAs 6, 12, 13, and 
s disposing of them in a consolidation landfill to be constructed in the expansion area near 
6 Shepley' s Hill landfill. The consolidation landfill would contain a leachate collection 
7 system and be covered with a low-permeability cap. 
8 

9 Landfills at AOCs 9 and 11 would be covered in-place with a low-permeability cap 
10 designed to prevent infiltration of precipitation. A 30-year groundwater monitoring 
11 program would be performed at the capped landfills . 
12 

13 7.1.6 Alternative PA-6: Excavate/Consolidate AOCs 9, 11, 41 and SAs 6, 12, and 
14 13 near Shepley's Hill, and Cap-in-Place AOC 40 
15 

16 Alternative PA-6 consists of excavating wastes at AOCs 9, 11, 41, and SAs 6, 12, and 13 
1, and disposing of them in a consolidation landfill to be constructed in the expansion area 
18 near Shepley' s Hill landfill. The consolidation landfill would contain a leachate collection 
19 system and be covered with a low-permeability cap. 
/,V 

21 The landfill at AOC 40 would be covered in-place with a low-permeability cap designed to 
22 prevent infiltration of precipitation. A 3 0-year groundwater monitoring program would be 
23 performed at the capped landfills. 
24 

2s 7.1.7 Alternative 1: No Further Action 
26 

27 Alternative 1 consists of NF A at all seven landfills. No · remedial activities would be 
28 undertaken to meet the response objectives described in Section 5 of this report. 
29 

30 7.1.8 Alternative 2: No Further Action at AOC 41, and SAs 6, 12, and 13; Limited 
31 Removal at AOC 11 (Disposal at AOC 9), and Cap-in-Place at AOCs 9 and 
32 40 
33 

34 Alternative 2 consists ofNFA at AOC 41 and SAs 6, 12, 13 . At AOC 11, surface debris 
35 only would be removed and disposed under an in-place cap at AOC 9. At AO Cs 9 and 
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40, a low-permeability cap designed to prevent infiltration of precipitation would be 
2 constructed. A 30-year groundwater monitoring program would be performed at the two 
3 capped landfills. 
4 

s 7.1.9 Alternative 3: No Further Action at AOC 41 and SAs 6, 12, and 13; and 
6 Cap-in-Place at AOCs 9, 11, and 40 
7 

8 

9 

10 

Alternative 3 consists of placing a low-permeability cap designed to prevent infiltration of 
precipitation over landfills at AOCs 9, 11, 40. A 30-year groundwater monitoring 
program would be performed at the three capped landfills. No action would be taken at 

11 L!. f"\r Lt 1 ,,,:.,,.i ~ A ~ t::. , ,.., , -i 
... ,,,.,....,_, , ... !o.+.1..1.- L..IJ.~ v, J.~, .L.J. 

12 

13 7.1.10 Alternative 4: No Further Action at AOC 41 and SAs 6, 12, and 13; Limited 
14 Remova! at AOC 11 (Disposal in Consolidation Landfill); and Excavation 
15 and Consolidation AOCs 9 and 40 
16 

n Alternative 4 consists of excavating wastes at AOCs 9 and 40, and disposing of them in a 
1 R consolidation landfill to be constructed in the expansion area near Shepley' s Hill landfil!. 
19 The consolidation landfill would contain a leachate collection system and be covered with 
20 a low-permeability cap. At AOC 11, surface debris oniy would be removed and disposed 
21 in the consolidation landfill. NFA would be taken at AOC 41 and SAs 6, 12, 13 . 
22 

23 7.1.11 Alternative 5: Limited Removal at AOC 11 (Disposal in Consolidation 
24 Landfill); and Cap-in-Place at AOC 41 and SAs 6, 12, and 13; and 
25 Excavation and Consolidation of AOCs 9 and 40 
26 

27 Alternative 5 consists of excavating wastes at AOCs 9 and 40, and disposing of them in a 
28 consolidation landfill to be constructed in the expansion area near Shepley's Hill landfill. 
29 The consolidation landfill would contain a leachate collection system and be covered with 
30 a low-permeability cap. A low-permeability cap designed to prevent infiltration of 
31 precipitation would be placed on landfills at AOC 41 and SAs 6, 12, 13. A 30-year 
32 groundwater monitoring program would be performed at the capped landfills. At AOC 11 
33 surface debris only would b~ removed and disposed in the consolidation landfill. 
34 
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7.1.12 Alternative 6: Cap-in-Place at AOC 41 and SAs 6, 12, and 13; and 
2 Excavation and Consolidation of AOCs 9, 11, and 40 
3 

4 Alternative 6 consists of excavating wastes at AOCs 9, 11 , and 40, and disposing them in 
s a consolidation landfill to be constructed in the expansion area near Shepley' s Hill landfill. 
6 The consolidation landfill would contain a leachate collection system and be covered with 
1 a low-permeability cap. A low-permeability cap designed to prevent infiltration of 
8 precipitation would be placed on landfills at AOC 41 and SAs 6, 12, 13 . A 30-year 
9 groundwater monitoring program would be performed at the capped landfills. 

10 

11 7.1.13 Alternative 7: Cap-in-Place at All Seven Disposal Areas 
12 

13 Alternative 7 consists of placing a low-permeability cap designed to prevent infiltration of 
14 precipitation on all seven landfills. A 30-year groundwater monitoring program would be 
1 5 performed at the capped landfills. 
16 

17 7.1.14 Altem~tive 8: Limited Removai at AOC 11 (Disposal in Consolidation 
18 Landfill); and Excavation and Consolidation of AOCs 9, 40, and 41, and SAs 
19 6, 12, and 13 
20 

21 Alternative s· consists of excavating wastes at AOCs 9, 40, 41 and SAs 6, 12, 13, and 
22 disposing them in a consolidation landfill to be constructed in the expansion area near 
23 Shepley' s Hill landfill. The consolidation landfill would contain a leachate collection 
24 system and be covered with a low-permeability cap. At AOC 11, surface debris only 
2s would be removed and disposed in this consolidation landfill. 
26 

21 7.1.15 Alternative 9: Excavation and Consolidation of All Seven Disposal Areas 
28 

29 Alternative 9 consists of excavating wastes at all seven landfills and disposing them in a 
30 consolidation landfill to be constructed in the expansion area near Shepley' s Hill landfill. 
31 The consolidation landfill would contain a leachate collection system and be covered with 
32 • a low-permeability cap. 
33 

34 
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7.2 SCREENING OF ALTERNATIVES FOR THE CONSOLIDATION LANDFILL 
2 

3 Based on the screening approach presented at the beginning of this section, screening 
4 matrices for each alternative are presented in Table 7-2 and a screening summary is 
s presented in Table 7-3. 
6 

7 7.2.1 Alternative PA-1: Cap-in-Place AOCs 9, 11, 40, and 41, and 
8 Excavate/Dispose Off-Site SAs 6, 12, 13 
9 

10 Effectiveness. The long-term effectiveness of a low-permeability landfill cover at 
11 c:ontrolling potential r~ture release!i from the UJJsaturated zoiu:: Ut:nt:ath wouid depend on 
12 maintenance of cap integrity. If adequately installed and maintained, low-permeability 
13 cover systems have a history of effectively reducing surface infiltration to landfill 
14 materials, promoting surface water drainage, minimizing erosion, and isolating landfill 
1s materials from the environment. 
16 

17 Excavation and offsite disposal of landfill debris wouid effectively prevent human and 
18 ecological exposure and prevent the landfill from being a potential source of foture 
19 groundwater contamination. 
20 

21 Implementability. Cover system construction can be accomplished using standard 
22 construction procedures and conventional earthmoving equipment. Many engineering and 
23 construction companies are qualified to design and construct a landfill cover system. Post-
24 closure monitoring and maintenance are easily implementable. Installation of the cover 
2s system could increase the scope of potential future remedial actions at the site, if these 
26 actions required access to the debris. 
27 

2s Debris excavation and offsite disposal can be accomplished using standard construction 
29 procedures and conventional earthmoving equipment, and many engineering and 
30 construction companies are qualified and available. 
31 

32 Cost. The capital costs associated with this alternative are moderate. The associated 
33 operating costs are moderate. 
34 
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Conclusion. This alternative will be eliminated from further evaluation. Offsite disposal 
2 costs are too high compared to other available disposal options. 
3 

4 7.2.2 Alternative PA-2: Excavate/Consolidate AOCs 9, 11, 40, and 41, and SAs 6, 
s 12, 13 near Shepley's Hill 
6 

1 Alternative P A-2 is identical to Alternative 9. See S:ubsection 7 .2.15 for Alternative 9 
8 screerung. 
9 

10 7.2.3 Alternative PA-3: Excavate/Consolidate AOCs 9, 40, and 41 and SAs 6; 12, 
11 and 13 at North Post Landfill; Cap-in-Place AOC 11 
12 

13 Effectiveness. The long-term effectiveness of a low-permeability landfill cover at 
14 controlling potential future releases from the unsaturated zone beneath AOC 11 would 
1s depend on the maintenance of cap integrity. If adequately installed and maintained, low 
16 permeability cover systems have a history of effectively reducing surface infiltration to 
i 1 landfill materiais, promoting surface water drainage, minimizing erosion, and isolating 
1 s landfill materials from the environment. 
19 

20 Excavation of landfill debris wouid effectively prevent human and ecological exposure and 
21 would prevent the landfill from being a potential source of future groundwater 
22 contamination. The effectiveness of the consolidation facility at isolating landfill debris 
23 would depend on the quality of construction and proper maintenance of cover and 
24 leachate collection systems. Landfills that include groundwater protection systems with 
2s leachate collection, cover systems, and long-term monitoring and maintenance have a 
26 history of effectively isolating wastes from the environment. 
27 

28 Implementability. Cover system construction can be accomplished using standard 
29 construction procedures and conventional earthmoving equipment. Many engineering and 
30 construction companies are qualified to design and construct a landfill cover system. Post-
31 closure monitoring and maintenance are easily implementable. Installation of the cover 
32 system could increase the scope of potential future remedial actions at the site, if these 
33 actions required access to the debris. 
34 
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Landfill excavation and construction can be accomplished using standard construction 
2 procedures and conventional earthmoving equipment, and many engineering and 
3 construction companies are qualified and available. Successful implementation of this 
4 alternative is contingent on the approval and construction of a consolidation facility to 
s accept the excavated debris. The consolidation facility would be constructed and 
6 maintained to effectively isolate landfill debris. Implementation of this alternative would 
7 not limit or interfere with the ability · to perform future remedial actions at the excavated 
s landfill. 
9 

10 Cost. The capital costs associated with this alternative are J,jgh. The associated operating 
1 ! <.:-osts are moderate. 
12 

13 Conclusion. This alternative will be eliminated from further evaluation. Costs associated 
14 with excavating and staging wastes at the North Post Landfill prior to constructing the 
1s consolidation landfill are too hjgh compared to constructing the landfill near Shepley's 
16 Hill. 
17 

18 7.2.4 Alternative PA-4: Excavate/Consolidate AOCs 9, 11, 40, and 41 and SAs 6, 
19 12, and 13 at North Post Landfill 
20 

21 Effectiveness. Excavation of landfill debris would effectively prevent human and 
22 ecological exposure and would prevent the landfill from being a potential source of future 
23 groundwater contamination. The effectiveness of the consolidation facility at isolating 
24 landfill debris would depend on the quality of construction and proper maintenance of 
2s cover and leachate collection systems. Landfills that include groundwater protection 
26 systems with leachate collection, cover systems, and long-term monitoring and 
27 maintenance have a history of effectively isolating wastes from the environment. 
28 

29 Implementability. Landfill excavation and construction can be accomplished usmg 
30 standard construction procedures and conventional earthmoving equipment, and many 
31 engineering and construction companies are qualified and available. Succ~ssful 
32 implementation of this alternative is contingent on the approval and construction of a 
33 consolidation facility to accept the excavated debris. The consolidation facility would be 
34 constructed and maintained to effectively isolate landfill debris. Implementation of this 
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alternative would not limit or interfere with the ability to perform future remedial actions 
2 at the excavated landfill. 
3 

4 Cost. The capital costs associated with this alternative are high. The associated operating 
s costs are moderate. 
6 

7 Conclusion. This alternative will be eliminated from further evaluation. Costs associated 
s with excavating and staging wastes at the North Post Landfill prior to constructing the 
9 consolidation landfill are too high compared to constructing the landfill near Shepley' s 

10 Hill. 
II 

12 7.2.5 Alternative PA-5: Excavate/Consolidate AOCs 40 and 41 and SAs 6, 12, and 
13 13 near Shepleys Hill, Cap-in-Place AOCs 9 and 11 
14 

1s Effectiveness. The long-term effectiveness of a low-permeability landfill cover at 
16 controlling potential future releases from the unsaturated zone beneath the landfills would 
n depend on the maintenance of cap integrity. If adequateiy installed and maintained, low-
18 permeability cover systems have a history of effectively reducing surface infiltration to 
19 landfill materials, promoting surface water drainage, minimizing erosion, and isolating 
2u landfill materials from the environment. 
21 

22 Excavation of landfill debris would effectively prevent human and ecological exposure and 
23 would prevent the landfill from being a potential source of future groundwater 
24 contamination. The effectiveness of the consolidation facility at isolating landfill debris 
2s would depend on the quality of construction and proper maintenance of cover and 
26 leachate collection systems. Landfills that include groundwater protection systems with 
27 leachate collection, cover systems and long-term monitoring and maintenance have a 
2s history of effectively isolating wastes from the environment. 
29 

30 Implementability. Cover system construction can be accomplished using standard 
31 construction procedures and conventional earthmoving equipment. Many engineering and 
32 construction companies are qualified to design and construct a landfill cover system. Post-
33 closure monitoring and maintenance are easily implementable. Installation of the cover 
34 system could increase the scope of potential future remedial actions at the site, if these 
35 actions required access to the debris. 
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2 Landfill excavation and construction can be accomplished using standard construction 
3 procedures and conventional earthmoving equipment, and many engineering and 
4 construction companies are qualified and available. Successful implementation of this 
s alternative is contingent on the approval and construction of a consolidation facility to 
6 accept the excavated debris. The consolidation facility would be constructed and 
7 maintained to effectively isolate landfill debris. Implementation of this alternative would 
s not limit or interfere with the ability to perform future remedial actions at the excavated 
9 landfill. 

10 

11 This alte111ci.Live are high. The associated 
12 operating costs are moderate. 
13 

14 Conclusion. Alternative PA-5 will be eliminated from further evaluation. This alternative 
15 contains different actions for AOCs 9 and 40, the landfills having the two largest waste 
16 volumes. Thus, economies of scale cannot be realized. 
17 

18 7.2.6 Alternative PA-6: Excavate/Consolidate AOCs 9, 11, 41 and SA5 6~ 12~ 13 
19 near Shepley's Hill, Cap-in-Place AOC 40 
20 

21 Effectiveness. The long-term effectiveness of a low-permeability landfill cover at 
22 controlling potential future releases from the unsaturated zone beneath AOC 40 would 
2J depend on the maintenance of cap integrity. When adequately installed and maintained, 
24 low permeability cover systems have a history of effectively reducing surface infiltration to 
25 landfill materials, promoting surface water drainage, minimizing erosion, and isolating 
26 landfill materials from the environment. 
27 

28 Excavation of landfill debris would effectively prevent human and ecological exposure and 
29 would prevent the landfill from being a potential source of future groundwater 
30 contamination. The effectiveness of the consolidation facility at isolating landfill debris 
31 would depend on the quality of construction and proper maintenance of cover and 
32 leachate collection systems. Landfills that include groundwater protection systems with 
33 leachate collection, cover systems, and long-term monitoring and maintenance have a 
34 history of effectively isolating wastes from the environment. 
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2 Implementability. Cover system construction can be accomplished using standard 
3 construction procedures and conventional earthmoving equipment. Many engineering and 
4 construction companies are qualified to design and construct a landfill cover system. Post-
s closure monitoring and maintenance are easily implementable. Installation of the cover 
6 system could increase the scope of potential future remedial actions at the site, if these 
7 actions required access to the debris . 
8 

9 Landfill excavation and construction can be accomplished using standard construction 
10 procedures and conventional earthmoving equipment, and many engineering and 
11 construction companies are qualified and available. Successful implementation of this 
12 alternative is contingent on the approval and construction of a consolidation facility to 
13 accept the excavated debris. The consolidation facility would be constructed and 
14 maintained to effectively isolate landfill debris . Implementation of this alternative would 
1s not limit or interfere with the ability to perform future remedial actions at the excavated 
16 landfill. 
17 

1~ Cost. The capital costs associated with this alternative are high. The associated operating 
19 costs are moderate. 
20 

21 Conclusion. Alternative PA-6 will be eliminated from further evaluation. This alternative 
22 contains different actions for AOCs 9 and 40, the landfills having the two largest waste 
23 volumes. Thus, economies of scale cannot be realized. 
24 

25 7 .2. 7 Alternative 1: No Further Action 
26 

21 This alternative will pass through screening and be evaluated in detail m Section 8 as 
28 required by CERCLA. 
29 
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7.2.8 Alternative 2: No Further Action at AOC 41 , and SAs 6, 12, and 13; and 
2 Limited Removal at AOC 11 (Disposal at AOC 9); and Cap-in-Place at 
3 AOCs 9 and 40 
4 

s Effectiveness. At SA 6, potential human health and environmental risks have not been 
6 evaluated in a PRE or baseline risk assessment. However, there is no reason to expect 
1 adverse risks to human health and the environment. Therefore, this alternative 1s 
& considered to provide protection of human health and the environment at SA 6. 
9 

10 This alternative provides protection of human health and the environment at AOC 41. 
ll 

12 This alternative provides protection of human health at SAs 12 and 13 . However, 
13 interpreted environmental risks would not be addressed at these two sites. 
14 

1, At AOC 11, removal and disposal of surface debris would remove potential physical 
16 hazards to occasional site visitors. Because potential human health risks were within or 
n be!mv the USEPA target values, the human health risk reduction benefit is considered iow. 
1is No actions would be included to reduce or monitor potential ecological risk from 
19 exposure to wetland soil/sediment or surface water. 
20 

21 The long-term effectiveness of a low permeability landfill cover at controlling potential 
22 future releases from the unsaturated zone beneath the landfills at AOCs 9 and 40 would 
23 depend on the maintenance of cap integrity. When adequately installed and maintained, 
24 low permeability cover systems have a history of effectively reducing surface infiltration to 
2s landfill materials, promoting surface water drainage, minimizing erosion, and isolating 
26 landfill materials from the environment. 
27 

28 Implementability. The NFA portion of this alternative would be easy to implement and 
29 would not limit or interfere with the ability to perform future remedial actions. 
30 

31 Surface debris removal can be accomplished using standard construction procedures and 
12 conventional earthmoving equipment. Many engineering and construction companies are 
33 qualified and available. 
34 
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Cover system construction can be accomplished using standard construction procedures 
2 and conventional earthmoving equipment. Many engineering and construction companies 
3 are qualified to design and construct a landfill cover system. Post-closure monitoring and 
4 maintenance are easily implementable. Installation of the cover system could increase the 
s scope of potential future remedial actions at the site, if these actions required access to the 
6 debris. 
7 

s Cost. The capital costs associated with this alternative are low. The associated operating 
9 costs low. 

10 

11 Conclusion. This alternative will be retained for detailed evaluation in Section 8. 
12 

13 7.2.9 Alternative 3: No Further Action at AOC 41 and SAs 6, 12, and 13; and 
14 Cap-in-Place at AOCs 9, 11, and 40 
15 

16 Effectiveness. At SA 6, potential human health and environmental risks have not been 
17 evaiuated in a PRE or baseline risk assessment. However, there is no reason to expect 
1~ adverse risks to human health and th!;! environment. Therefore, this alternative is 
19 considered to provide protection of human health and the environment at SA 6. 
20 

21 This alternative provides protection of human health and the environment at AOC 41 . 
22 

23 This alternative provides protection of human health at SAs 12 and 13. However, 
24 interpreted environmental risks would not be addressed at these two sites. 
25 

26 The long-term effectiveness of a low permeability landfill cover at controlling potential 
27 future releases from the unsaturated zone beneath the landfills at AOCs 9, 11 , and 40 
28 would depend on the maintenance of cap integrity. When adequately installed and 
29 maintained, low permeability cover systems have a history of effectively reducing surface 
30 infiltration to landfill materials, promoting surface water drainage, minimizing erosion, and 
31 isolating landfill materials from the environment. 
32 

33 Implementability. The NF A portion of this alternative would be easy to implement and 
34 would not limit or interfere with the ability to perform future remedial actions. 
35 
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Cover system construction can be accomplished using standard construction procedures 
2 and conventional earthmoving equipment. Many engineering and construction companies 
3 are qualified to design and construct a landfill cover system. Post-closure monitoring and 
4 maintenance are easily implementable. Installation of the cover system could increase the 
5 scope of potential future remedial actions at the site, if these actions required access to the 
6 debris. 
7 

8 Cost. The capital costs associated with this alternative are moderate. The associated 
9 operating costs are moderate. 

10 

11 Cnn._.h!sio!L Tris E!ternative '.Vil! be ret::.ir.ed for detailed evah.rn.tiun in Sect.iun 8. 
12 

13 7.2.10 Alternative 4: No Further Action at AOC 41 and SAs 6, 12, and 13; and 
14 Limited Removal at AOC 11 (Disposal in Consolidation Landfill); and 
15 Excavation and Consolidation of AOCs 9 and 40 
16 

17 E ectiveness. At SA 6, potentiai human heaith and environmental risks have not been 
18 evaluated in a PRE or baseline risk assessment. However, there is no reason to expect 
19 adverse risks to human health and the environment. Therefore, this alternative 1s 
20 considered to provide protection of human heaith and the environment at SA 6. 
21 

22 This alternative provides protection of human health and the environment at AOC 41 . 
23 

24 This alternative provides protection of human health at SAs 12 and 13. However, 
25 interpreted environmental risks would not be addressed at these two sites. 
26 

27 At AOC 11, removal and disposal of surface debris would remove potential physical 
2s hazards to occasional site visitors. Because potential human health risks are within or 
29 below the USEPA target values, the human health risk reduction benefit is considered low. 
Jo No actions would be included to reduce or monitor potential ecological risk from 
31 exposure to wetland soil/sediment or surface water. 
32 

33 Excavation of landfill debris at AOCs 9 and 40 would effectively prevent human and 
34 ecological exposure and would prevent the landfill from being a potential source of future 
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groundwater contamination. The effectiveness of the consolidation facility at isolating 
2 landfill debris would depend on the quality of construction and proper maintenance of 
3 cover and leachate collection systems. Landfills that include groundwater protection 
4 systems with leachate collection, cover systems, and long-term monitoring and 
s maintenance have a history of effectively isolating wastes from the environment. 
6 

1 Implementability. The NFA portion of this alternative would be easy to implement and 
8 would not limit or interfere with the ability to perform future remedial actions. 
9 

10 Surface debris removal can be accomplished using standard construction procedures and 
11 conventional earthmoving equipment. Many engineering and construction companies are 
12 qualified and available. 
13 

14 Landfill excavation and construction can be accomplished using standard construction 
1s procedures and conventional earthmoving equipment, and many engineering and 
16 construction companies are qualified and available. Successful implementation of this 
1, alternative is contingent on the approvai and construction of a consolidation facility to 
18 accept the excavated debris. The consolidation facility would be constructed and 
19 maintained to effectively isolate landfill debris. Implementation of this alternative would 
20 not limit or interfere with the ability to perform future remedial actions at the excavated 
21 landfill. 
22 

23 Cost. The capital costs associated with this alternative are moderate. The associated 
24 operating costs are low. 
25 

26 Conclusion. This alternative will be retained for detailed evaluation in Section 8. 
27 

28 7.2.11 Alternative 5: Limited Removal at AOC 11 (Disposal in Consolidation 
29 Landfill); and Cap-in-Place at AOC 41 and SAs 6, 12, and 13; and 
30 Excavation and Consolidation AOCs 9 and 40 
31 

32 Effectiveness. At AOC 11, removal and disposal of surface debris would remove 
33 potential physical hazards to occasional site visitors. Because potential human health risks 
34 are within or below the USEP A target values, the human health risk reduction benefit is 
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considered low. No actions would be included to reduce or monitor potential ecological 
2 risk from exposure to wetland soil/sediment or surface water. 
3 

4 The long-term effectiveness of a low permeability landfill cover at controlling potential 
s future releases from the unsaturated zone beneath the landfills at AOC 41 and SAs 6, 12, 
6 and 13 would depend on the maintenance of cap integrity. When adequately installed and 
7 maintained, low permeability cover systems have a history of effectively reducing surface 
& infiltration to landfill materials, promoting surface water drainage, minimizing erosion, and 
9 isolating landfill materials from the environment. 

10 

! ! Exca'.'aticn cf !andfi!! debris ~t .A .. OC:; 9 a11d 40 would effecti vdy IJrt:vent human and 
12 ecological exposure and would prevent the landfill from being a potential source of future 
13 groundwater contamination. The effectiveness of the consolidation facility at isolating 
14 landfill debris would depend on the quality of constmction and proper maintenance of 
15 cover and leachate collection systems. Landfills that include groundwater protection 
16 systems with leachate collection, cover systems, and long-term monitoring and 
i, maintenance have a history of effectiveiy isolating wastes from the environment. 
18 

19 Implementability. Surface debris removal can be accomplished using standard 
20 construction procedures and conventionai earthmoving equipment. Many construction 
21 companies are qualified and available. 
22 

23 Cover system construction can be accomplished using standard -construction procedures 
24 and conventional earthmoving equipment. Many engineering and construction companies 
2s are qualified to design and construct a landfill cover system. Post-closure monitoring and 
26 maintenance are easily implementable. Installation of the cover system could increase the 
21 scope of potential future remedial actions at the site, if these actions required access to the 
28 debris. 
29 

30 Landfill excavation and construction can be accomplished using standard construction 
31 procedures and conventional earthmoving equipment, and many engineering and 
J2 construction companies are qualified and available. Successful implementation of this 
33 alternative is contingent on the approval and construction of a consolidation facility to 
34 accept the excavated debris. The consolidation facility would be constructed and 
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maintained to effectively isolate landfill debris . Implementation of this alternative would 
2 not limit or interfere with the ability to perform future remedial actions at the excavated 
3 landfill. 
4 

s Cost. The capital costs associated with this alternative are moderate. The associated 
6 operating costs are moderate. 
7 

8 Conclusion. This alternative will be retained for detailed evaluation in Section 8. 
9 

10 7.2.12 Alternative 6: Cap-in-Place at AOC 41 and SAs 6, 12, and 13; and 
11 Excavation and Consolidation of AOCs 9, 11, and 40 
12 

13 Effectiveness. The long-term effectiveness of a low permeability landfill cover at 
14 controlling potential future releases· from the unsaturated zone beneath the landfills would 
1s depend on the maintenance of cap integrity. When adequately installed and maintained, 
16 low permeability cover systems have a history of effectively reducing surface infiltration to 
17 landfili materials, promoting surface water drainage, minimizing erosion, and isolating 
1~ landfili materials from the enviromnent. 
19 

20 Excavation oflandfill debris would effectiveiy prevent human and ecological exposure and 
21 would prevent the landfill from being a potential source of future groundwater 
22 contamination. The effectiveness of the consolidation facility at isolating landfill debris 
23 would depend on the quality of construction and proper maintenance of cover and 
24 leachate collection systems. Landfills that include groundwater protection systems with 
2s leachate collection, cover systems, and long-term monitoring and maintenance have a 
26 history of effectively isolating wastes from the environment. 
27 

2s Implementability. Cover system construction can be accomplished using standard 
29 construction procedures and conventional earthmoving equipment. Many engineering and 
30 construction companies are qualified to design and construct a landfill cover system. Post-
31 closure monitoring and maintenance are easily implementable. Installation of the cover 
32 system could increase the scope of potential future remedial actions at the site, if these 
33 actions required access to the debris. 
34 
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Landfill excavation and construction can be accomplished using standard construction 
2 procedures and conventional earthmoving equipment, and many engineering and 
3 construction companies are qualified and available. Successful implementation of this 
4 alternative is contingent on the approval and construction of a consolidation facility to 
5 accept the excavated debris. The consolidation facility would be constructed and 
6 maintained to effectively isolate landfill debris. Implementation of this alternative would 
1 not limit or interfere with the ability to perform future remedial actions at the excavated 
& landfill. 
9 

10 Cost. The capital costs associated with this alternative are high. The associated operating 
11 r.nsts ~rP mn~,.,...,,te. 

12 

n Conclusion. This alternative will be retained for detailed evaluation in Section 8. 
14 

15 7.2.13 Alternative 7: Cap-in-Place at AH Seven Disposal Airea§ 
16 

i , E ectiveness. The long-term effectiveness of a low permeability landfill cover at 
1s controlling potential future releases from the unsaturated zone beneath the landfills would 
19 depend on the maintenance of cap integrity. If adequately installed and maintained, low 
20 permeability cover systems have a history of effectively reducing surface infiltration to 
21 .landfill materials, promoting surface water drainage, minimizing erosion, and isolating 
22 landfill materials from the environment. 
23 

24 Implementability. Cover system construction can be accomplished using standard 
2s construction procedures and conventional earthmoving equipment. Many engineering and 
26 construction companies are qualified to design and construct a landfill cover system. Post-
21 closure monitoring and maintenance are easily implementable. Installation of the cover 
2& system could increase the scope of potential future remedial actions at the site, if these 
29 actions required access to the debris. 
30 

:i 1 Cost. The capital costs associated wit this alternative are high. The associated operating 
32 costs are high. 
33 

34 Conclusion. This alternative will be retained for detailed evaluation in Section 8. 
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2 7.2.14 Alternative 8: Limited removal at AOC 11 (Disposal in Consolidation 
3 Landfill); and Excavation and Consolidation of AOCs 9, 40, and 41, and SAs 
4 6, 12, and 13 
5 

6 Effectiveness. At AOC 11, removal and disposal of surface debris would remove 
7 potential physical hazards to occasional site visitors. Because potential human health risks 
s are within or below the USEP A target values, the human health risk reduction benefit is 
9 considered low. No actions would be included to reduce or monitor potential ecological 

10 risk from exposure to wetland soil/sediment or surface water. 
II 

12 Excavation of landfill debris would effectively prevent human and ecological exposure and 
n would prevent the landfill from being a potential source of future groundwater 
14 contamination. The effectiveness of the consolidation facility at isolating landfill debris 
15 would depend on the quality of construction and proper maintenance of cover and 
16 leachate collection systems. Landfills that include groundwater protection systems with 
i 7 leachate collection, cover systems, and iong-term monitoring and maintenance have a 
1s history of effectively isolating wastes from the environment. 
19 

10 Implementability. Surface debris removal can be accomplished using standard 
21 construction procedures and conventional earthmoving equipment. Many engineering and 
22 construction companies are qualified and available. 
23 

24 Landfill excavation and construction can be accomplished using standard construction 
2s procedures and conventional earthmoving equipment, and many engineering and 
26 construction companies are qualified and available. Successful implementation of this 
21 alternative is contingent on the approval and construction of a consolidation facility to 
28 accept the excavated debris. The consolidation facility would be constructed and 
29 maintained to effectively isolate landfill debris. Implementation of this alternative would 
30 not limit or interfere with the ability to perform future remedial actions at the excavated 
31 landfill. 
32 

33 Cost. The capital costs associated with this alternative are high. The associated operating 
34 costs are moderate. 
35 
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Conclusion. This alternative will be retained for detailed evaluation in Section 8. 
2 

3 7.2.15 Alternative 9: Excavation and Consolidation of All Seven Disposal Areas 
4 

5 Effectiveness. Excavation of landfill debris would effectively prevent human and 
6 ecological exposure and would prevent the landfill from being a potential source of future 
7 groundwater contamination. The effectiveness of the consolidation facility at isolating 
8 landfill debris would depend on the quality of construction and proper maintenance of 
9 cover and leachate collection systems. Landfills that include groundwater protection 

10 systems with leachate collection, cover systems, and long-term monitoring and 
1 m~1ntPn~;n,rP. l,~,.,,::ii, '::I 1,;C1+rvru· ,...+.a.,:::r:".o.-+~ ... -l .... :,,_,_.! __ -------:..L.----: £':. _ _ - ., • rrnenI 
- 1 ---------··-··-- ··-. - - •~u•v• J V-'- .............. ..., ... ....,lJ 1'3V1£1.L1Uo wa.::;u;;::; u Ulll Lllt: t:nviron . 

12 

13 Implementability. Landfill excavation and construction can be accomplished usmg 
14 standard construction procedures and conventional earthmoving equipment, and many 
15 engineering and construction companies are qualified and available. Successful 
16 implementation of this alternative is contingent on the approval and construction of a 
17 consolidation facility to accept the excavated debris. The consolidation facility would be 
18 constructed and maintained to effectively isolate landfill debris. Implementation of this 
19 alternative would not limit or interfere with the ability to perform future remedial actions 
2u at the excavated landfiil. 
21 

22 Cost. The capital costs associated with this alternative are high. The associated operating 
23 costs are moderate. 
24 

25 Conclusion. This alternative will be retained for detailed evaluation in Section 8. 
26 
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8.0 DETAILED ANALYSIS 
2 

3 

SECTION 8 

4 This detailed analysis of alternatives provides a description of each candidate landfill 
s remediation alternative and an evaluation using the first seven of the evaluation criteria 
6 recommended in USEPA' s RI/FS guidance (USEP A, 1988) and described in Table 8-1. 
7 The remaining two criteria, state and community acceptance, will be addressed after the 
s public comment period on the Proposed Plan. The nine alternatives that are evaluated in 
9 this section are those remaining after screening in Section 7 and listed in Table 7-3. 

10 

11 Alternative 1: No Further Action 
12 Alternative 2: No Further Action at AOC 41, and SAs 6, 12, and 13; 
13 Limited Removal at AOC 11 (Disposal at AOC 9); and 
14 Cap-in-Place at AOCs 9 and 40 
1s Alternative 3: No Further Action at AOC 41 and SAs 6, 12, and 13; and 
16 Cap-in-Place at AOCs 9, 11, and 40 
11 Alternative 4: No Further Action at AOC 41 and SAs 6, 12, and 13; 
18 Limited Removal at AOC 11 (Disposal in Consolidation Landfill); and 
19 Excavation and Consolidation of AOCs 9 and 40 
20 P.Jternative 5: Limited Removal at AOC 11 (Disposal in Consolidation Landfill); and 
21 Cap-in-Place at AOC 41 and SAs 6, 12, and 13; and 
22 Excavation and Consolidation of AOCs 9 and 40 
23 Alternative 6: Cap-in-Place at AOC 41 and SAs 6, 12, and 13; and 
24 Excavation and Consolidation of AO Cs 9, 11, and 40 
2s Alternative 7: Cap-in-Place at All Seven Disposal Areas 
26 Alternative 8: Limited Removal at AOC 11 (Disposal in Consolidation Landfill); and 
21 Excavation and Consolidation of AOCs 9, 40, and 41, and SAs 6, 12, and 
28 13 
29 Alternative 9: Excavation and Consolidation of All Seven Disposal Areas 
30 

31 
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8.1 ALTERNATIVE 1: No Fl.JRTHERACTION 

2 

3 This subsection describes the NF A Alternative and evaluates the alternative using the 
4 seven evaluation criteria. 
5 

6 8.1.1 Description of Alternative 1 
7 

8 The NF A Alternative serves as a baseline alternative with which to compare other 
9 alternatives per CERCLA regulations. No action will be taken to meet the response 

10 objectives stated in Section 5. 

12 8.1.2 Detailed Evaluation of Alternative 1 
13 

14 The following subsections present an assessment of this alternative according to the seven 
15 evaluation criteria. 
16 

17 8.i.2.1 Overaii Proiection of Human Health and the Environment. The foiiowing 
18 paragraphs assess how the proposed actions of the NF A Alternative would provide 
19 protection of human health and the environment. 
20 

21 SA 6. Potential human health and environmental risks have not been evaluated in a PRE 
22 or baseline risk assessment. However, there is no reason to expect unacceptable risk to 
23 human health and the environment at SA 6. Therefore, this alternative is considered to 
24 provide protection of human health and the environment at SA 6. 
25 

26 AOC 9. This alternative does not include actions to provide protection of human health 
27 and the environment at AOC 9. However, it is the Army's interpretation that there is no 
28 significant risk to human health and the environment posed by environmental 
29 contamination at AOC 9. The human health PRE for surface water and sediment is based 
30 on comparison to drinking water and soil benchmarks values, respectively, and likely 
31 overestimates potential risks. Although the concentrations of contaminants in unfiltered 
J2 groundwater samples exceed benchmark values, entrained soil particles in the samples may 
33 have contributed to the exceedances, and groundwater with high entrained solids 
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concentrations would be unlikely to be used as a drinking water source. Further, 
2 monitoring data indicate that exceedances occurred in samples collected both upgradient 
3 and crossgradient of AOC 9, suggesting that AOC 9 is not the source of the exceedances. 
4 

s AOC 11, SA 12. SA 13. AOC 40. and AOC 41. It is the Anny's interpretation that there 
6 is no significant risk to human health and the environment posed by environmental 
7 contamination at these sites. This alternative provides protection of human health at these 
& areas, and protection of the environment at AOC 11 and AOC 41 . 
9 

10 8.1.2.2 Compliance with ARARs. The NF A Alternative does not include any remedial 
11 actions and would not trigger any location-specific ARA.Rs. 
12 

13 The National Primary Drinking Water Regulations (40 CFR Parts 141.60-141.63 and 
14 141.50-141.52) are chewJcal-specifi.c ARA.Rs at AOC 40. Under AJtemative 1, theMCL 
1 s for BEHP would be met under ave ·age conditions, and the MCL for arsenic would be met 
16 under average and maximum conditions. Available data indicate that MCLs are not 
17 exceeded at the Patton Well. 
rn 

19 As discussed in Section 4 ofthis FS, the Massachusetts Solid Waste Regulations are not 
20 s fo r SA 6, AOC 40, and AOC 41 . Therefore, these disposal areas are not out of 
21 compliance with these requirements and a closure/post-closure plan is not required. 
22 

23 Disposal areas AOC 9, AOC 11 , SA 12, and SA 13 are considered inactive under the state 
24 Solid Waste Regulations. Because no previous plans have been prepared, the regulations 
2s require submittal of a closure/post-closure plan in compliance with 310 CMR 19. 02 1. 
26 These disposal areas also have cover materials over the wastes, such as vegetative growth 
27 at AOCs 9 and 11, wooded growth and dense brush at SA 12, and native soil at SA 13 . 
2& The cover materials serve as a physical barrier that prevents exposure to the wastes by 
29 human and terrestrial receptors. In addition, the current cover materials meet several of 
30 the final cover system general performance standards at 310 CMR 19 .112. 
31 

32 8.1.2.3 Long-term Effectiveness and Permanence. The following paragraphs assess 
33 the long-tenn effectiveness and permanence of the proposed actions of the NF A 
34 Alternative. 
35 
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SA 6. Because there is no reason to expect risks to human health, this alternative provides 
2 long-term effectiveness for protecting human health and environment at SA 6. 
3 

4 AOC 9. It is the Army' s interpretation that there is no significant risk to human health and 
s the environment posed by environmental contamination at AOC 9. Therefore, this 
6 alternative is interpreted to provide long-term effectiveness at protecting human health and 
7 the environment. 
8 

9 AOC 11, SA 12. SA 13. AOC 40, and AOC 41. It is the Army's interpretation that there 
10 is no significant risk to human health and the environment posed by enviromnental 
1 ! co!'lta!Y'irlaticD. ::.t these sites. TrJs alteff1ai.ivt: provides iong-term effectiveness for 
12 protecting human health at these sites, and for protecting the environment at AOC 11 and 
13 AOC 41. 
14 

15 8.1.2.4 Reduction of Toxidtyi Mobility, anrl Volume Through Treatment. The 
16 following paragraphs assess the reduction of toxicity, mobility, and volume of 
11 contaminants through treatment offered by the proposed actions of the NF A Alternative. 
18 

19 SA 6, AOC 9. AOC 11, SA 12, Al", AOC 40, and AOC 41. This alternative would not 
20 use removal, containment, or treatment processes to address contamination at this site. 
21 No reduction of toxicity, mobility, or volume of contaminants through treatment would 
22 occur. This alternative would not satisfy the statutory preference for treatment as a 
23 component of remedial actions·. 
24 

2s 8.1.2.5 Short-term Effectiveness. The following paragraphs assess the short-term 
26 effectiveness of NF A proposed at each of the landfills. 
27 

2& SA 6, AOC 9, AOC 11, SA 12. SA 13. AOC 40, and AOC 41. This alternative would not 
29 provide any remedial actions. Therefore, no short-term risks to the community or 
30 environment would result from implementation. 
31 

32 8.1.2.6 Implementability. The following paragraphs assess the implementability ofNFA 
33 proposed at each of the landfills. 
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2 SA 6. AOC 9, AOC 11, SA 12, SA 13, AOC 40. and AOC 41 . This alternative would be 
3 easy to implement and would not limit or interfere with the ability to perform future 
4 remedial actions. 
5 

6' 8.1.2.7 Cost. Because no action would be taken, there are no capital or operation and 
7 maintenance costs associated with this alternative. 
8 

9 

10 

II 

12 

13 

8.2 ALTERNATIVE 2: No FlIRTH.ER ACTION AT AOC 41, AND SAS 6, 12, AND 

13; LIMITED REMOVAL AT AOC 11 (DISPOSAL AT AOC 9); AND CAP-IN
PLACE AT AOCs 9 AND 40 

14 This subsection describes and evaluates Alternative 2 using the seven evaluation criteria, 
15 and provides a cost estimate. 
16 

11 8.2.l Description of Alternative 2 
18 

19 This alternative includes different types of management at the seven disposal sites. At 
20 AOC 41, and SAs 6, 12, and 13 NFA wouid be taken. At AOC 11 orJy surface debris 
21 would be removed for disposal at AOC 9. At AOCs 9 and 40 a cap would be placed over 
22 the debris. AOC 9 will have some consolidation of debris, which will minimize both the 
23 area to be capped, and associated costs. The debris collected from AOC 11 would be 
24 placed under this cap. Alternative 2 also includes removing exposed drums at AOC 40 to 
25 remove a potential source of contamination, and excavation of sediment from two hot 
26 spots in Cold Spring Brook Pond to reduce ecological risk from exposure to contaminated 
21 sediments. These actions at AOC 40 were described previously in the FS for AOC 40· 
28 (ABB-ES, 1994b). 
29 

30 Key components of Alternative 2 include: 
31 

32 No Further Action at AOC 41, SAs 6, 12, 13 
33 

34 • No action. 
35 
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Limited Removal at AOC 11 
2 

3 • Mobilization/demobilization; 
4 • Excavation of debris and transportation to AOC 9; 
s • Backfilling site; and 
6 • Site restoration. 
7 

8 Cap-in-P lace AOCs 9 and 40 
9 

10 • Mobilization/demobilization; 
i; .. Site pi 1:para1ion; 
12 • Sediment removal and disposal at AOC 40; 
13 • Drum removal and disposal at AOC 40; 
14 o Consolidate debris at AOC 9; 
1 s • Cap construction; 
16 • Site restoration; 
11 • Wetland restoration; 
t 8 ;; Institutional controls; 
19 • Cover system moriitoring and maintenance; and 
20 • Five-year site reviews. 
21 

22 Each of these actions is described below: 
23 

24 8.2.1.1 Description of No Further Action Components for Alternative 2. The NFA 
25 components are similar to those discussed for Alternative 1, Subsection 8. 1. 1. 
26 

21 8.2.1.2 Description of Limited Removal Components for Alternative 2. 
28 

29 Mobilization/demobilization. Excavation and backfill equipment including backhoes, front 
30 end loaders, and dump trucks would be mobilized to AOC 11 to remove surface debris 
31 and transport it to AOC 9. There would be minimal disruption to AOC 11. Clearing is 
32 not anticipated and no roads would be constructed. 
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2 Excavation of debris and transportatio~ to AOC 9. Excavation at AOC 11 would be 
3 limited to surface debris and refuse. The 2+ acres of level area and the 10-foot banking 
4 along the south wetlands have exposed refuse including large pieces of metal, wood, 
s bricks, and other construction debris. Clearing the landfill surfaces of trees and brush 
6 would be minimal. Individual protruding debris items would be removed by excavators of 
7 appropriate size, and hauled by truck to AOC 9, where it would be placed prior to cap 
8 installation. About 500 cy would be handled. Silt fences may be installed along the 
9 wetlands, to be removed after construction. No change in the wetlands footprint would 

10 result after the landfill banking was regraded and revegetated. Disturbed wetlands would 
11 be cleared of construction materials and left for natural revegetation. 
12 

13 Backfilling site. The excavated/disturbed areas of AOC 11 would be backfilled with 
14 vegetative soil and graded. 
15 

16 i e restoration. The site would then be restored by seeding, mulching, and fertilizing the 
11 disturbed areas. Wetlands would be left for natural revegetation. 
18 

19 8.2.1.3 Description of Cap-In-Place Components for Alternative 2. 
20 

21 Mobilization/demobilization. Excavation and backfill equipment including backhoes, 
22 bulldozers, and rollers would be mobilized at AOC 9 and AOC 40. Specialized equipment 
23 may be required for cap construction at AOC 40, due to steep banks and heavy debris at 
24 the bottom of the slopes at this area. Additional sediment removal equipment requiring 
2s mobilization at AOC 40 includes an excavator or a clamshell crane, watertight dump 
26 trucks, and water storage tanks. A plan view of AOC 9 is shown on Figure 8-1, and a 
21 cross-section view on Figure 8-2. A ptan view of AOC 40 is shown on Figure 8-3; a 
28 cross-section view of AOC 40 is shown on Figure 8-4. 
29 

30 Site Preparation. Initial activities at both AOC 9 and AOC 40 would be some clearing of 
31 trees, constructing temporary access roads, and installing silt fences and erosion control 
32 measures. Contractor trailers with utilities would be established, and parking and staging 
33 areas prepared. 
34 
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At AOC 40, Cold Spring Brook Landfill, drum removal would be attempted by hydraulic 
2 excavator or backhoe from the landfill surface. Some tree removal and minor regrading of 
3 the landfill surface may be needed to accomplish this task. Sediment removal from 
4 sediment Area I would also be attempted from the landfill surface. The most direct access 
5 to sediment Area I from Patton Road would be to cross the landfill east of well 
6 CSM-93-0 IA. However, the landfill surface is relatively high in this area and it may not 
1 be possible to reach the entire sediment removal area. As an alternative, approaching the 
8 sediment removal area via a more easterly route may make sense. The pond bank is lower 
9 and the debris/rubble would provide a relatively firm foundation for excavation equipment. 

10 Even with this approach, construction of up to 200 ft of temporary road along the edge of 
1: the po:1.d/landfi.11 may be neces::s,u y. A 1hird aiternative would be to construct 
12 approximately 500 ft of temporary access road along the northwestern side of the landfill. 
1J Construction of either access road would likely require placement of a geotextile mat and 
14 significant quantities of gravel over the naturally occurring peat to support heavy 
1s equipment. Construction of the longer road would a1so require remo al of a number of 
16 trees. As indicated in Figure 8-3 , it may be po ibl to construct the road along e 
11 northwest edge of the landfill without crossing wetland areas. However, th.is would need 
t s to b"' confirmed. The cost e.,timates for sed'1 ent removal at A.r a I b s o 
19 construction and subsequent removal of 200 ft of temporary access road. 
20 

21 Prior to excavation at sediment Area II near the outlet of Cold Spring Brook Pond, some 
22 fill material may need to be placed along the bank of the pond to provide a level platform 
23 for equipment. Access would be from Patton Road east of the pond. For cost estimating 
24 purposes, it is assumed that gravel would be obtained on-site from the southern side of 
25 Patton Road to construct the work platforms and access roads. If this gravel cannot be 
26 used, material costs would increase. These access roads would be temporary, and would 
21 be removed following completion of remedial activities at the landfill. The cost estimates 
2& include the cost to remove any temporary roads or work platforms at Area II. 
29 

30 Construction of a lined basin for dewatering sediment, a lined drum storage area for 
31 staging drums, small decontamination pads, a stockpile area approximately 1 acre in size 
32 for cover system materials, and a small parking area would be required. 
33 
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Partial dewatering of Cold Spring Brook Pond may be required prior to cap construction. 
2 

3 Sediment removal and disposal at AOC 40 Sediment removal is proposed at AOC 40 for 
4 two hot spot locations producing elevated ecological risks due to arsenic and lead 
s contamination in Cold Spring Brook Pond. The first location (Area I) is a small inlet east 
6 of monitoring well CSB-2 (see·Figure 8-3). The second location (Area II) is at the pond 
1 outlet. For cost estimating purposes, the volume of sediment to be removed has been 
8 estimated to be 1,200 cy. 
9 

10 A silt fence or a floating boom weighted at its bottom would be placed around the two 
11 excavation areas to prevent sediment suspended during excavation from migrating to other 
12 locations in the pond. Sediment removal would be attempted by a long-stick hydraulic 
13 excavator or a crane with a watertight clamshell bucket to minimize the quantity of water 
14 and sediment spilling adjacent to the excavation. If access from the top of the landfill is 
1 s not successfol, a temporary access road would be constructed along the no rt hem side of 
16 the landfill, and sediment would be removed with an excavator. Sediment would be 
11 placed in watertight dump trucks and transported to a lined dewatering basin constructed 
1s as close to the landfill area as practicable. For cost estimating purposes, the lined 
19 dewatering basin is proposed to be l 00 by 100 ft with a 4 ft. depth, constructed with an 
20 impervious iiner to temporarily store sediment and water. 
2] 

22 As the sediment settles out, the supernatant water would be pumped into tanks and 
23 sampled. If analysis shows that the water will not cause Cold Spring Brook Pond to 
24 exceed AWQC, it would be discharged back to the pond. If water quality does not meet 
2s acceptable criteria, it would be treated on-site in a mobile clarifier before discharge to the 
26 pond. Sediments would be disposed at AOC 9. The addition of a sorbent or solidifying 
21 agent may be necessary to eliminate free water prior to transport and disposal. For cost 
28 estimating purposes, treatment of supernatant water is assumed. 
29 

30 Drum removal and disposal at AOC 40. At AOC 40, 14 55-gallon drums along the 
31 northern edge of Cold Spring Brook Landfill would be removed. Drums are located on 
32 the landfill bank, as well as partially submerged in the pond (see Figure 8-3). Drum 
33 removal would be attempted with a backhoe or hydraulic excavator working from cleared 
34 areas on top of the landfill. 
35 
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Drums with contents wouid be lifted manually or by means of a sling, and overpacked into 
2 85-gallon drums. These drums would then be removed and staged on a lined, benned, 
3 on-site staging area approximately 400 square ft in size. Drum contents would be sampled 
4 and analyzed for TCLP constituents following drum staging. After TCLP results are 
5 obtained, the drums would be disposed at AOC 9 or an off-site RCRA Treatment, 
6 Storage, or Disposal (TSD) facility. Empty drums would be placed in polybags and taken 
1 to AOC 9. 
8 

9 Consolidate debris areas at AOC 9. AOC 9, shown on Figure 8-1, consists of five 
10 separate areas. In this alternative, the four smaller peripheral areas would be excavated 
11 using srn.d~rd excavatic.ii. cquipu1enl. (~.g., hyd aulic excavators) and spread and 
12 compacted over existing grades in the large area. Consolidation will minimize the ize of 
13 the cap at AOC 9 and the corresponding costs. The. debris from the peripheral AOC 9 
1 4 areas, as well as the cfebris from the limited removal at AOC 11, can be used to minimize 
1 s the amount of sub grade fill required to create the proper grades for the cap at AOC 9. 
16 

11 ap onstmction. To conform with the intent ofregulations 310 CMR 19.112: a landfill 
1& cover must meet six general performance standards; 
19 

20 

21 

22 

23 

24 

25 

26 

o minimize surface water infiltration to landfilled material 
• promote surface water drainage 
• mmmuze erosion 
• facilitate venting and control of landfill gas 
• isolate landfilled material from the environment 
• accommodate settling and subsidence 

21 The regulations also provide general design and component standards to achieve the 
2s performance standards . The conceptual cover system design for AOC 9 would conform 
29 to the general design standards in regard to final top slope, side slope and layer 
30 construction. Because of the age and nature of the landfill debris, landfill gas generation is 
31 not expected, and gas vents are not included. A cross section of the cap is shown on 
32 Figure 8-5. 
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2 The conceptual cover system design for AOC 40 is intended to achieve the performance 
3 standards, but varies slightly from the genera! design standards. A cross section of the cap 
4 is shown on Figure 8-4. Severa! factors combine to require a special approach to top slope 
5 and side slope design: 
6 

7 

8 

9 

• the proximity of Patton Road 

• the shallow slope of the existing landfill surface 
10 

11 

12 

13 

• the interpreted northward flow of groundwater beneath the landfill and 
discharge to Cold Spring Brook Pond 

14 

15 

16 

~ the landfilled debris that extend into the pond along much of the landfill's 
northern boundary 

11 These factors create two special design constraints. The first constraint is the need to 
1s minimize the diversion of surface water from the landfill cover toward Patton Road, and 
19 the second is to not interrupt the continued discharge of groundwater to the pond. The 
20 closeness of the landfill to the road and the similarities in surface elevation make 
21 construction of drainage ditches, especially open, lined ditches, problematic. To minimize 
22 the southward diversion of surface water, this alternative proposes to hold cover system 
23 buildup to a minimum. It may also be necessary to incorporate surface slopes of less than 
24 5 percent. The narrowness of the landfill will help promote adequate lateral drainage at 
25 shallow slopes. Minimizing the buildup of the landfill surface in the middle of the landfill 
26 and reducing final top slope can be achieved by increasing side slope and thereby reducing 
21 the volume of waste pullback. (It is assumed that material pulled back from the sides 
28 would be placed on top of the landfill). Side slope design to prevent instability will be 
29 considered as part of the design to address the second special design constraint, continued 
30 groundwater passage. 
31 

32 Maintenance of normal groundwater flow is an important design consideration. 
33 Construction of low permeability cap on the north side of the landfill would block 
34 groundwater discharge to the pond and could have several adverse effects. 
35 
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• The water balance of the pond would change. A reduced groundwater 
discharge· to the pond could result in lower water levels, reduced water quality, 
and adverse ecological effects. 

• Buildup of groundwater behind low permeability side slope cover would result 
in unbalanced hydrostatic heads and could contribute to side slope cover 
failure. 

• Buildup of groundwater behind low permeability side slope cover has the 
potential to increase contact between debris and groundwater and the 
possibility of ieaching. 

o The effect of raising the water table in the vicinity of the landfill on 
groundwater quality at Patton Well is not known. 

16 To maintain undisturbed groundwater discharge to Cold Spring Bro.ok Pond, it is 
17 proposed to construct a riprap side slope on the north side of the landfill . A trench wouid 
t 8 be xcavated through the layer of se i ent at the bottom of the pond to the underlying 
19 sand layer to provide a stable footing for the riprap. A representative cross section 
20 through the proposed cover system showing a conceptual iayout of the cover system north 
21 side slope is shown in Figure 8-5. It is proposed that the riprap slope extend as high as 
22 possible, at a slope of 1.5. or 2 to 1 and that areas with 3 to 1 slope be held to a minimum. 
23 Use of rip rap material should enable construction of a stable slope steeper than 3 to 1. 
24 During the cover system design, a natural filter should be designed to prevent siltation or 
25 erosion below the groundwater table. In addition, the weight of the cover system layers 
26 and the groundwater uplift pressures should be compared to determine if the cover system 
27 needs to be thicker or if the geomembrane requires anchoring. 
28 

29 The proposed design does not include a gas venting layer because the construction debris 
Jo in the Cold Spring Brook Landfill is not anticipated to generate landfill gas. Furthermore, 
31 the proposed placement of riprap on the north side of the landfill would allow landfill gas 
32 to escape and prevent gas accumulation, achieving the intent of 310 CMR 19 .112. 
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2 To meet the desired performance standards, the proposed cover system would consist of 
3 the following components from bottom to top: 
4 

5 

6 

7 

8 

9 

10 

11 

• subgrade fill 
• geomembrane 
• . drainage layer 
• geotextile 
• moisture retention layer 
• vegetative cover layer 

12 Prior to placement of cover system layers, trees on the landfill surface would be cleared: 
13 In addition, grading of the landfill material and surface soil and addition of clean sub grade 
14 fill would be required to achieve cover design slopes. Subgrade fill would be free of 
1 s materials that may damage or abrade the geomembrane and be of sufficient thickness to 
16 coliect all solid waste. Regulations 310 C1-1R 19.112 specify a minimum top slope of 
11 5 percent, and a maximum side slope of three horizontal to one vertical. However, as 
18 discussed previously, a more shallow top slope and a steeper side slope are proposed for 
19 at Cold Spring Brook Landfill. In addition to achieving required slopes, grading would 
2u cover or move any pieces of concrete or metal protruding from the surface of the landfill, 
21 and would sufficiently fill void spaces in the upper portion of the debris to create a stable 
22 base on which to place the cover system. Because of the makeup and age of the landfill 
23 debris, problems are not expected from future settling and subsidence. To grade the 
24 landfill surface effectively, some of the larger pieces of concrete and asphalt pavement may 
25 need to be broken up. 
26 

21 The majority of the cover system can be placed with equipment working from the graded 
2s landfill surface. However, to complete the cover system at the toe of the slope, a 
29 temporary access road may be required along the northeastern edge of the landfill, within 
30 the limits of Cold Spring Brook Pond. To construct this access road, the pond may 
31 require partial dewatering, or, alternately, installation of coffer dams ahd groundwater 
32 pumping to enable access by construction equipment. 
33 

34 To promote stormwater runoff from the cover system, top slopes would be graded down 
35 to the north, east and west as much as feasible . Little stormwater run-oh to the cover 
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system is anticipated from Patton Road and areas south of the landfill because the soil in 
2 the vicinity is sandy. A shallow, unlined drainage swale could be constructed along the 
3 southern edge of the cover system to direct stormwater from Patton Road around the 
4 cover system to Cold Spring Brook Pond (see Figure 8-3). However, runoff from the 
5 cover would be expected to infiltrate rapidly, pre-empting the need for the drainage swale 
6 in the first place. Stormwater calculations would be conducted during design to determine 
7 the required extent of stormwater controls. 
8 

9 A textured geomembrane is proposed for the hydraulic barrier of the landfill cover. The 
10 hydraulic. barrier would have a maximum in-place saturated hydraulic conductivity of 
11 lx10·7 centimeter per second (cm/sec) and be placed above the subgrade fi.ii. 
12 

13 A 12-inch minimum thickness drainage layer with a minimum hydraulic conductivity of 
14 lxl0-3 cm/sec would be placed above the geomembrane to promote lateral drainage and 
1 s minimize accumulation of water above the geomembrane. The drainage layer would direct 
16 intercepted infiltration to the perimeter of the cover and ultimately to Cold Spring B'rook . 
17 Pond. 
I& 

19 ,t... !ayer of geotextile will be placed above the drainage layer to prevent the migration of 
20 fines to the drainage layer. 
21 

22 An 18-inch layer of moisture retention soil will be placed above the geotextile. The 
23 moisture retention layer will protect underlying layers from the adverse effects of 
24 desiccation, extreme temperatures, frost, and erosion. 
25 

26 A 6-inch layer of soil capable of supporting grass growth would be placed above the filter 
27 layer. This soil should contain some fines to improve its capacity to hold water, and ir 
22 would be seeded, fertilized and mulched to promote a stable vegetative cover. 
29 

30 This cover system results in a total soil thickness of 36 inches above the hydraulic barrier 
31 layer. This is less than the estimated frost depth for central Massachusetts of 
32 approximately 4 feet (U.S . Navy, 1982); however, the performance of geomembrane 
33 layers is not as sensitive to frost as is clay or clay/soil barriers. 
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2 The Anny believes this conceptual design meets the general performance standards of310 
3 Cl\1R 19.112. The conceptual design would be reviewed and refined during the final 
4 design phase to optimize the balance between top/side slopes and runoffi'drainage 
5 concerns. 
6 

7 For the cost estimating purposes of this FS, cover system material quantities have been 
8 estimated to include an extension of the cover system layers beyond the limits of landfill 
9 debris. 

10 

11 Site restoration. The AOC 9 and AOC 40 sites· will be restored by seeding, mulching, and 
12 fertilizing the disturbed areas. W·etlands will be left for natural revegetation. 
]3 

14 ·wetlands Restoration. Remedial activities at AOC 9 and AOC 40 will occupy bordering 
15 wetland areas which would be restored in accordance with a Wetland Restoration 
16 Specification (WRS) prepared prior to any wetland restoration. 
17 

18 At AO 40, the northern edge of the low-permeability cover system, and the addit"onal 
19 length of access road proposed for this alternative would extend beyond the limits of the 
20 landfill into Coid Spring Brook Pond. Areas of sediment excavation, temporary access 
21 road construction, and ditch excavation at the toe of the cover system would be backfilled 
22 and graded, and some areas potentially revegetated. For cost estimating purposes, the 
23 extent of wetland restoration associated with landfill capping and sediment removal is 
24 assumed to be approximately 1. 5 acres. This area would increase to an estimated 
25 2.5 acres of the landfill was excavated for subsequent disposal/consolidation. The WRS 
26 would incorporate guidelines from the Massachusetts Wetland Protection Act and 
21 Regulations, specifically 310 CMR 10.55. The primary goal of wetland restoration 
28 activities at Cold Spring Brook Pond and the surrounding wetland area would. be to 
29 restore self-sustaining freshwater wetlands in situ (i.e., in the same "footprint" as the 
30 altered wetlands) . 
31 

32 Restoration of wetlands at Cold Spring Brook Pond would: 
33 

34 

35 

• reduce the long-term impacts of activities in and adjacent to the wetlands; 
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• compensate for losses of wetland habitats; 

• restore or replace degraded wetlands; and 

• meet state and federal permitting and regulatory guidelines and 
requirements. 

8 At Cold Spring Brook Pond and the surrounding wetland area, it is anticipated that · 
9 required wetland restoration would be relatively minor_ The areas of sediment excavation 

10 within the pond would require backfilling to pre-remediation grade. Restoration in the 
11 wetiand area on the northwest side of Cold Spring Brook Landfill, where an access road 
12 may be placed, would require removal of road materials, backfilling and grading to match 
13 the pre-remediation grade, and potentially revegetating the disturbed area. 
14 

15 

16 

17 

18 

!9 

20 

21 

22 

23 

24 

25 

26 

Based on regulatory guidelines, including 310 CivIR 10.55 and wetlands regulations 
regarding restoration. the S should include: careful consideration of Cold Soring - - ,, .. -
Brook Pond hydrology, topography, vegetation, and soil characteristics; evaluation of 
wetlands functional assessment; examination of regional wetlands replacement literature; 
consultation with regulatory and technical authorities; and experience with similar wetland 
restoration projects. This \VRS would be prepared in accordance with state and federal 
technical requirements for wetland alteration. Development of the \VRS may depend on 
terms described in the IAG between the U.S . Army and the USEPA (USEPA, 1991b). 
The WRS would include a detailed description of all proposed activities, a discussion of 
goals based on wetland functional attributes, and a long-term monitoring plan (which 
would be combined with the proposed biomonitoring). 

21 The goal of wetlands restoration would be to restore the wetland within the same footprint 
28 to achieve at a minimum, the same values and functions as determined by the evaluation 
29 used to assess the functions and values of the Cold Spring Brook wetland. 
30 

31 It is difficult to estimate the costs of implementing the WRS until it has been developed 
32 and approved, and state and federal regulatory requirements are better defined. For cost-
33 estimating purposes of this FS, a cost of $50,000 per acre is assumed for wetland 
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restoration activities, including soil replacement, revegetation, monitoririg, and 
2 maintenance. 
3 

4 Institutional Controls. Institutional controls for AOC 9 and AOC 40 are proposed in the 
s fonn of land use restrictions for arty property released by the U.S. Army during Fort 
6 Devens base closure activities. The Devens Reuse Plan, Main and North Posts (VHB, 
1 1994) has proposed that U.S. Army land north of Patton Road, including Cold Spring 
8 Brook Landfill and Cold Spring Brook Pond, would be zoned as open space. 
9 

10 By preempting residential use, these .controls will help limit human exposure. In addition, 
11 the U.S. Army will place land use restrictions at AOCs 9, 11, and 40 in conformance with 
12 310 C 19.141. This, in combination with long-term groundwater monitoring, would 
13 protect potential human receptors from potential future releases to groundwater. These 
14 controls would be drafted, implemented and enforced in cooperation with state and local 
15 government. 
16 

11 over y tem Monitorim? and Maintenance. Massachusetts Solid Waste Management 
1s Regulations (310 CMR 19 .1 42) require the post-closure monitoring period to extend a 
19 minimum of30 years. Proposed cover system monitoring and maintenance at AOC 9 and 
20 AOC 40 would consist of conduc ing annual site inspections, pertonning needed cover 
21 system repairs, and mowing. 
22 

23 Inspections would be conducted to ensure the integrity of the landfill cover system layers, 
24 surface water diversion trenches, monitoring wells, access roads, and the general site 
2s conditions. Required maintenance activities would be proposed and conducted 'based on 
26 information from site inspections. 
27 

28 Groundwater monitoring is proposed to confirm that groundwater quality will remain 
29 acceptable over time. For AOC 9, a minimum of one upgradient and three downgradient 
30 monitoring wells is assumed for cQst estimating. All monitoring wells would be sampled 
31 and analyzed semi-annually consistent with the monitoring requirements of 310 CMR 
32 19 .13 2 for a minimum of 3 0 years. Assumptions made for this monitoring plan are for 
33 cost estimating purposes only. A final detailed monitoring plan would be developed in 
34 conjunction with regulatory agency review and comment. 
35 
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At Cold Spring Brook Landfill, AOC 40, extra monitoring wells would be used to dete.ct 
2 potential contaminant migration toward Patton Well. Five existing monitoring wells, 
3 CSB-1, CSB-2, CSB-3, CSM.:.93-2A, and CSM-93-02B, plus the two newly installed · 
4 downgradient wells, would be sampled and.analyzed semi-annually. 
5 

6 Landfill gas monitoring is not proposed at Cold Spring Brook Landfill. The construction 
7 debris at the landfill is not expected to generate landfill gas, and ambient air monitoring 
& during the RI did not identify VOCs above background at the landfill. 
9 

10 Five-year Site Reviews. Under CERCLA 121c, any remedial action (or lack thereof) that 
! 1 results in ccnt3.-rr-..i:1n.:-;.t3 rcma;n.iu.g on.-site iUu:)L be reviewed at ieast every rive years. Data 
12 collected during the groundwater monitoring program would provide information for 
13 these reviews. The reviews would evaluate whether Alternative 2 is protective of human 
14 health and the environment and whether additional remedial actions should be initiated . 
15 

16 8.2.2 Detailed Evaluation of Alternative 2 
17 

1s The following subsections present an assessment of .AJ temative 2 according to the seven 
19 evaluation criteria. 
20 

21 8.2.2.1 Overall Protection of Human Health and the Environment. The following 
22 paragraphs assess how the proposed actions of Alternative 2 would provide protection of 
2J human health and the environment. 
24 

25 SA 6. Overall protection of human health and the environment is similar to that discussed 
26 for the NF A Alternative in Subsection 8.1.2.1. 
27 

28 AOC 9. Installation of a low permeability cover at AOC 9 would remove potential 
29 physical hazards to occasional site visitors, limit human and ecological exposure to surt:ace 
30 soils, and reduce infiltratio-n of precipitation which could potentially leach contaminants 
J 1 from landfill debris and contaminate groundwater. Implementation of a long-term • 
32 groundwater monitoring program and five-year site review would provide a means to 
33 assess the affect of potential future releases of contaminants on groundwater. However, it 
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is the Anny's !nterpretation that there is no significant risk to human health and the 
2 environment posed by environmental contamination at AOC 9. Therefore, the risk 
3 reduction benefit from capping AOC 9 is considered low. 
4 

s AOC 11. Removal and disposal of surface debris would remove potential physical hazard_s 
6 to occasional site visitors. Because potential human health risks were within or below the 
1 USEPA target values, the human health risk-reduction benefit is considered low. No 
8 actions would be included to reduce or monitor potential ecological risk from exposure to 
9 wetland soil/sediment or surface water. . 

10 

11 SA 12. Similar to the NF A Alternative, this alternative would provide protection of 
12 human health. However, interpreted environmental risks would not be addressed. 
13 

14 SA 13 . Similar to the NF A Alternative, this alternative would provide protection of 
1s human health and the environment. However, interpreted environmental risks would not 
16 be addressed. 
17 

1s AOC 40. Alternative 2 protects human health and the environment under both current and 
19 foture land use conditions. A.s stated previously, no current residential groundwater 
20 exposure or risk exists at Cold Spring Brook Landfill. 
21 

22 This alternative relies on institutional controls in the form of land use restrictions to 
23 control potential future residential exposure to groundwater at Cold Spring Brook 
24 Landfill. Removal and disposal of discarded 55-gallon drums would remove associated 
2s physical hazards and prevent them from acting as a potential source of soil or water 
26 contamination. 
27 

28 Installation of a low permeability cover at AOC 40 would remove potential physical 
29 hazards to occasional site visitors, and reduce infiltration of precipitation which could 
30 potentially leach contaminants from landfill debris. However, the baseline human health 
31 risk assessment did not identify significant potential risk from exposure to surface soil, 
32 groundwater, surface water, and sediment. Alternative 2 would provide protection of the 
33 Patton Well by installing two additional monitoring wells between Patton Well and the 
34 landfill and providing long-term monitoring of these and other Cold Spring Brook Landfill , 
35 monitoring wells. Implementation of a long-term groundwater monitoring Ero gram and 
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five-year site reviews would provide a means to assess the affect of potential future 
2 releases of contaminants on groundwater as well as monitor potential migration of 
J contaminants toward Patton Well. 
4 

5 Removing sediment from Cold Spring Brook Pond would reduce potential ecological risk 
6 from exposure to those sediments. 
7 

8 

9 

10 

AOC 41. Similar to the NF A Alternative, this alternative would provide protection of 
human health and the environment. 

11 8.2.2.2 Ccmµfam.:..o with ARAru. Tabies 8-2, 8-3, and ~-4 summarize how Alternative 
12 2 will attain ARARs. 
13 

14 8.2.2.3 Long-te EfLctivene5s and Permanence. The following paragraphs assess 
rs the long-term effectiveness and permanence of the proposed actions of Alternative 2. 
16 

11 - A 6. The iong-tenn effectiveness of this alternative is similar to that discussed for the 
1g NFA Alternative in Subsection 8.1.2.1. 
19 

20 A Or 9. The long-term effectiveness of a low permeability landfill cover at controlling 
21 potential future releases from the unsaturated zone beneath the landfill would depend on 
22 maintenance of cap integrity. If adequately installed and maintained low permeability· 
23 cover systems have a history of effectively reducing surface infiltration to landfill 
24 materials, promoting surface water drainage, minimizing erosion, and isolating landfill 
2s materials from the environment. 
26 

21 A landfill cover system would not reduce potential future releases to groundwater from 
28 wastes located in the saturated zone. 
29 

Jo AOC 11 . Removal of surface debris would provide long-term and effective protection 
J 1 from existing physical hazards. The proposed action would not limit infiltration of 
32 precipitation with the potential benefit of reducing contaminant leaching. Portions of the 
33 landfill are subject to periodic flooding by the Nashua River which could expose expose 
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currently buried debris, possibly transport it to new locations, and present new exposure 
2 hazards or pathways. 
3 

4 SA 12. Similar to the NFA Alternative, this alternative.would provide long-term 
s effectiveness at protecting human health. However, long-term environmental protection 
6 would not be addressed. 
7 

8 SA 13. Similar to the NF A Alternative, this alternative would provide long-term 
9 effectiveness at protecting human health. However, long-term environmental protection 

10 would not be addressed. 
II 

12 AOC 40. The long-term effectiveness of the low permeability cover system at controlling 
13 potential future releases from the unsaturated zone of the landfill would depend on 
14 maintenance of cap integrity. V.!hen adequately installed and maintained, low-permeability 
15 cover systems have a history of effectively reducing.surface infiltration to landfilled waste; 
16 promoting surface water drainage, minimizing erosion, and isolating landfiiled materials 
17 from the environment. 

19 Along the northeastern toe of the Cold Spring Brook Landfill, debris can be seen in 
20 contact with water, and it is not known how much debris is in contact with groundwater 
21 within the landfill. A landfill cover system would not reduce potential future releases from 
22 the saturated zone. Consideration must be given during the design of the toe of the 
23 landfill cover system to ensure that groundwater flow to the pond is not intenupted by 
24 cover system layers. The long-term effectiveness of this alternative at preventing potential 
2s human exposure also depends on enforcement of institutional controls and the long-term 
26 groundwater monitoring program. 
27 

28 Excavation, removal, and disposal of hot spot sediments and drums from Cold Spring 
29 Brook Pond and the landfill area would eliminate·current risk to aquatic and semi-aquatic 
30 receptors. Long-term sediment and biomonitoring programs would monitor potential · 
31 future releases to the pond. 
32 

33 AOC 41 . Similar to the NF A Alternative, this alternative would provide long-term 
34 effectiveness at protecting human health and the environment. 
35 
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8.2.2.4 Reduction of Toxicity, Mobility, and Volume Through Treatment. The 
2 following paragraphs assess the reduction of toxicity, mobility, and volume of 
3 contaminants through treatment offered by the proposed actions of Alternative 2. 
4 

s SA 6. Similar to the NF A Alternative, there would be no reduction of toxicity, mobility, 
6 or volume of contaminants through treatment. This alternative would not satisfy the 
7 statutory preference for treatment as a component of remedial actions. 
8 

9 AOC 9. Reduction of toxicity, mobility, or volume of contaminants through treatment 
10 would not be achieved. By reducing the potential for contarn.inant leaching in the 

_ _____ ...I._ ____ _..L _ __j _ _ __ _ .L 1 _ _ _ _ L _ _ O ~ _ 1 (' _ , • , o , O • 1 • 1 1 1 

l 1 UH::ia.LUia.u;u L.UUC:, LllC: IJULC:llL!al !Ul (.;UlltallllilaTIL rmgrauon LO grounuwa1er WOUIU oe 

12 reduced. 
13 

14 AOC 11. Reduction of toxicity, mobility, or volume of contaminants through treatment 
1s would not be achieved. Removal of surface debris would reduce waste volume at 
16 AOC 11; this volume would be transferred to another disposal site, however. 
17 

1g A 12. Similar to the :r,.JFA_ Alternative, there would be no reduction of toxicity, mobility, 
19 or volume of contaminants through treatment. This alternative would not satisfy the 
20 statutory preference for treatment as a component of remedial actions. 
21 

22 

23 

24 

25 

SA 13 . Similar to the NF A Alternative, there would be no reduction of toxicity, mobility, 
or volume of contaminants through treatment. This alternative would not satisfy the 
statutory preference for treatment as a component of remedial actions. 

26 AOC 40. Reduction of toxicity, mobility, or volume of landfill contaminants through 
27 treatment would not be achieved. By reducing the potential for leaching of landfill 
28 materials in the unsaturated zone, the potential for contaminant migration to groundwater 
29 would be reduced. No reduction of toxicity, mobility, or volume of groundwater 
30 contaminants would be achieved. Sediment and drum removal would not reduce the 
31 toxicity or volume of associated contaminants. Disposal of drums and dewatered 
32 sediments under the low permeability cover-at AOC 9 or at another approved disposal 
33 facility would reduce contaminant mobility. 
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2 AOC 41. Similar to the NF A Alternative, there would be no reduction of toxicity, 
3 mobility, or volume of contaminants through treatment. This alternative would not satisfy 
4 the statutory preference for treatment as a component of remedial actions. 
5 

6 8.2.2.5 Short-term Effectiveness. The following paragraphs assess the short-term 
7 effectiveness of the actions proposed at each of the landfills . 
8 

9 SA 6. Similar to the NF A Alternative, no action would be taken which would present 
10 short-term risks to workers, the community, or the environment. 
II 

12 AO 9. This alternative would present minimal short-term risks to workers, the 
13 community, and the environment. Risk to the community would be minimal because 
I 4 residences are not close enough to the site to be impacted by noise or dust potentially 
15 generated from cover system placement activities. It is anticipated that deliveries can be 
16 planned to avoid creating traffic congestion and hazards. 
17 

1s Grading the landfill prior to capping could present potential risk to workers if hazardous 
19 materials are uncovered. Exposure to potentially contaminated soil and debris could be 
20 reduced to a safe level by worker adherence to general health and safety practices, and use 
21 of personnel monitoring during any intrusive activities at the landfill. 
22 

23 AOC 11 . This alternative would be expected to present minimal short-term risks to 
24 workers, the community, and the environment. Risk to the community would be minimal 
2s because residences are not close enough to the site to be impacted by noise or dust 
26 potentially generated from debris removal activities. It is anticipated that debris removal 
21 activities can be planned to avoid creating traffic congestion and hazards. 
28 

29 Grading the landfill prior to capping could present potential risk to workers if hazardous 
30 materials are uncovered. Exposure to potentially contaminated soil and debris could be 
31 reduced to a safe level by worker adherence to general health and safety practices, and use 
32 of personnel monitoring during any intrusive activities at the landfill·: 
33 

34 SA 12. Similar to the NF A Alternative, no action would be taken which would present 
35 short-term risks to workers, the community, or the environment. 
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2 SA 13 . Similar to the NF A Alternative, no action would be taken which would present 
3 short-term risks to workers, the community, or the environment. 
4 

5 

6 

7 

8 

9 

10 

12 

13 

14 

15 

AOC 40. This alternative would present minimal short-term risks to workers and the 
community, but would present some short-term risks to the environment. Risk to the 
community would be minimal because residences are not close enough to the site to be 
impacted by noise or dust potentially generated from cover system placement activities. 
Several routes and entry points to Devens exist, and it is anticipated that delivery of 
construction materials can be planned to avoid creating traffic congestion and hazards. In 
8.ddition, rerouting of traffic on the :st:ci.iun of Paiton Road south of the Coid Spring 
Brook Landfill would be evaluated. Inclusion of this section of the road and an area to the 
south of Patton Road included in the exclusion zone used during cover system placement 
and sediment and drum removal would facilitate remedial activities. 

16 Grading the landfill prior to capping could present potential risk to workers if hazardous 
n materiais are uncovered. Exposure to potentially contaminated soil and debris could be 
12 reduced to a safe level by worker adherence to general health and safety practices, and use 
19 of personnel monitoring during any intrusive activities at the landfill . 
20 

' 
21 Implementation of Alternative 2 will result in several short-term adverse effects to the 
22 environmen_t. The installation of the proposed cover system would require cutting and 
23 clearing the established tree and grassed areas. This would temporarily displace current 
24 biota and destroy their habitat. Reconstruction of the landfill slope leading down to Cold 
25 Spring Brook Pond would require some excavation in the pond and possibly the 
26 construction of a temporary access road along the edge of the pond. This and proposed 
27 sediment removal activity would destroy existing wetland habitat. The vegetation of the 
2s landfill cover and wetland restoration program would restore/replace these affected areas. 
29 

30 No endangered species or species of special concern are known to occur at Cold Spring 
31 Brook Pond. However, silt fence or a floating boom weighted at the bottom and placed 
:J2 around the areas of sediment excavation would minimize sediment contaminant migration 
33 beyond the excavation boundaries. ·Wetland restoration in disturbed areas would mitigate 
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short-term impact and minimize long-term impact to the environment. Because the 
2 disturbed areas would be relatively small compared to Cold Spring Brook Pond and 
3 bordering wetland, adverse community effects, although possible, are unlikely. 
4 

5 

6 

7 

AOC 41. Similar to the NF A Alternative, no action would be taken which would present 
short-term risks to workers, the community, or the environment. 

8 8.2.2.6 Implementability. The following paragraphs assess the implementability of the 
9 actions proposed at each of the landfills. 

10 

11 SA 6. Similar to the NFA Alternative, this alternative is readily implementable at SA 6. 
12 

13 AOC 9. Placement ofland use restrictions on property currently owned by the U.S. Army 
14 would be easily implemented upon property transfer. The filing of a Record Notice of 
15 Landfill Operation, in conformance with 310 CMR 19 .141, is an easily implementable land 
16 use restriction. 
17 

18 Cover system construction can be accomplished using standard construction procedures 
19 and conventional earthmoving equipment. Many engineering and construction companies 
20 are qualified to design and construct a landfill cover system. l\,faterials required to 
21 construct a low-permeability cover system are readily available. Post-closure monitoring 
22 and maintenance are easily implementable. Installation of the cover system could increase 
23 the scope of potential future remedial actions at the site, if these actions required access to 
24 the debris. 
25 

26 According to the NCP, no federal, state, or local permits are required for on-site response 
21 actions conducted pursuant to CERCLA, although coordination with review agencies is 
28 recommended. Placement of the cover system would not require any permits, because it is 
29 an on-site activity. During construction of the cover system, stormwater runoff would be 
30 controlled to minimize erosion and potential surface water contamination. 
31 

32 Compliance with the post-closure long-term monitoring and maintenance requirements of 
33 310 C:MR 19. 000 increases the administrative burden and complexity of this alternative 
34 and makes implementation more difficult. 
35 

ABB Environmental Services, Inc. 

W001973.DOC 

8-25 

8712-04 

Revised 03/28/97 



SECTION 8 . 

AOC 11 . Placement of restrictions on property currently owned by the U.S. Army would 
2 be easily implemented in the event of property transfer. The filing of a Record Notice of 
3 Landfill Operation, in conformance with 310 CMR 19.141, is an easily implementable land 
4 use restriction. 
5 

6 Debris removal would not increase the scope of potential future remedial actions at the 
1 site. 
8 

9 According to the NCP, no federal, state, or local permits are required for on-site response 
10 actions conducted pursuant to CERCLA, although coordination with review agencies is 
11 1 c:w11m1euueu. Debri~ removal would not require any perrnits, because 1t 1s an on-site 
12 activity. During debris removal, stormwater runoff would be controlled to minimize 
13 erosion and potential surface water contamination. 
14 

15 

16 

17 

18 

SA 12. Sirrjlar to the NFA Alternative, this alternative is readily implementable at SA 12. 

SA 13 Similar to the ~"FA Alternative, this alternative is readily implementable at SA 13 . 

19 AOC 40. Placement ofla.nd use restrictions on property currently owned by the l.T.S: 
20 Army would be easily implemented upon property transfer. The filing of a Record Notice 
21 of Landfill Operation, in conformance with 310 CMR 19.141, is an easily implementable 
22 land use restriction. Equipment required to excavate and handle sediment, remove and 
23 handle 55-gallon drums and potentially construct a temporary access road at the Cold 
24 Spring Brook Landfill is conventional in nature, and contractors are readily available. 
2s Implementation of this alternative would not limit or interfere with the ability to perform 
26 future remedial actions. 
27 

28 Discarded 5 5-gallon drums would be disposed of at AOC 9 or at an off-site TSD facility if 
29 drum contents displayed hazardous characteristics. Sediment would require dewatering to 
30 eliminate free water prior to disposal at AOC 9. Some sediments may exhibit hazardous 
31 characteristics, and would require disposal at a licensed landfill or incinerator. Off-site 
32 services should have sufficient capacity for the relatively small volume of sediments 
33 requiring disposal. 
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2 According to the NCP, no federal, state, or local permits are required for on-site response 
3 actions conducted pursuant to CERCLA, although coordination with review agencies is 
4 recommended. Because remedial actions for this alternative will be conducted on-site, 
s permits would not be required for sediment dredging or discharge of water from 
6 dewatered sediment to Cold Spring Brook Pond. However, consultation with the local 
7 conservation commission in accordance with Massachusetts Wetlands Protection 
8 Regulations (310 C11R 10. 000) may be required prior to constructing an access road at 
9 the northwestern toe of the landfill. In addition, dredging of sediment in Cold Spring 

10 Brook Pond will have to be done in accordance with the technical requirements of the 
11 Massachusetts Water Quality Certification for Dredging (314 C11R 9.00). 
12 

13 Cover system construction can be accomplished using standard construction procedures 
14 and conventional earthmoving equipment. Many engineering and construction companies 
1s are qualified to design and construct a landfill cover system. Materials required to 
16 construct a low-permeability cover system include approximately 14,200 cy of sand, 
n 9,600 cy of comn10n borrow, 7, l 00 cy of vegetative soii, 2,250 cy of riprap, and -
18 192,000 sf of geomembrane, all of which are readily available. Post-closure monitoring 
19 and maintenance are easily implementable. 
20 

21 Partial dewatering of the Cold Spring Brook Pond, and construction of a temporary access 
22 road are implementable, but would require extra engineering precautions and time to 
23 create a stable work platform and cover footing while minimizing impacts to the pond and 
24 associated wetland. To stabilize the toe of the slope of the cover system, it would most 
2s likely be necessary to excavate to stable sands beneath the sediment. 
26 

21 Installation of the cover system could increase the scope of potential future remedial 
28 actions at the site, if these actions required access to the debris. 
29 

30 Placement of the cover system would not require any permits, because it is an on-site 
31 activity. During construction of the cover system, stormwater runoff would be controlled 
32 to minimize the quantity of sediments and contaminants entering the pond. 
33 
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Compliance with the post-closure long-term monitoring and maintenance requirements of 
2 310 CMR 19. 000 increases the administrative burden and complexity of this alternative 
3 and makes implementation more difficult. 
4 

5 

6 

7 

AOC 41. Similar to the NF A Alternative, this alternative is readily implementable at 
AOC 41. 

8 8.2.2. 7 Cost. The cost estimate for Alternative 2 includes estimates of direct and indirect 
9 capital costs and O&M costs. Direct capital costs for this alternative include site 

10 preparation, debris and sediment excavation, drum removal, cap construction, site 
, ,• 1 •, • 11 • , 11 ,• .l Ar , .• • • 1 1 1" 

11 I t::::iLUI iillUil arm lllOillLOI Hlg Wt:::11:S Ul:Sli:Uli:iUUII. f-'I.. .t...:J pt:n,;e::::nL l:Uillmgt:::m;y l:S !!ll:lUUt:U 11! 

12 direct cost items to account for unforeseen project complexities (e.g., adverse weather 
13 conditions and inadequate site characterization). 
14 

1s O&M costs include landfill cover maintenance, and environ.-nental monitoring for 
16 groundwater, wetlands and sediment. 
17 

is Table 8-5 summarizes the cost estimate for .AJtemative 2. The total capital cost (direct 
L9 plus indirect costs) is estimated to be $6,633,000. O&M costs are estimated to be 
20 $89,000 per year. 
21 

22 To enable evaluation of costs that would occur over different time periods, the table also 
23 includes a present worth analysis. Present worth represents the amount of money that, if 
24 invested now and disbursed as needed, would be sufficient to cover all costs associated 
2s with the remedial action over its planned life. A discount rate of 7 percent before taxes 
26 and after inflation is used as recommended in USEPA' s Office of Solid Waste and 
27 Emergency Response (OSWER) Directive 9355.3-20. Unless noted otherwise, costs are 
28 based on a 30-year time frame. Cost calculations are included in_ Appendix D. 
29 

30 
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2 

3 

8.3 ALTERNATIVE 3: No FuRTHER ACTION AT AOC 41, AND SAS 6, 12, AND 13; 
AND CAP-IN-PLACE AT AOCs 9, 11, AND 40 

4 This subsection describes Alternative 3, evaluates the alternative using the seven 
5 evaluation criteria, and provides a cost estimate. 
6 

7 8.3.l Description of Alternative 3 
8 

9 This alternative includes different types of management at the seven disposal sites. At 
10 AOC 41, and SAs 6, 12, and 13 NFA is taken. At AOCs 9, 11 , and 40 a cap is placed 
11 over the debris. AOC 9 will have some consolidation of debris to minimize the size of the 
12 cap. Alternative 3 also includes removing exposed drums at AOC 40 to remove a 
13 potential source of contamination, and excavation of sediment from two hot spots in Cold 
14 Spring Brook Pond, to reduce ecological risk from exposure to contarriinated sediments. 
15 These actions at AOC 40 were described previously in the FS for AOC 40 (ABB-ES, 
16 1994b). 
17 

18 Key components of Alternative 3 include: 
19 

20 No Further ction at AOC 41, SAs 6, 12, 13 
21 

22 • No action 
23 

24 Cap-in-Place AOCs 9. 11, 40 
25 

26 • Mobilization/demobilization; 
21 • Site preparation; 
28 • Sediment removal and disposal at AOC 40; 
29 • Drum removal and disposal; at AOC 40; 
30 • Consolidate debris areas at AOC 9; 
31 • Cap construction; 
32 • Site restoration; 
33 • Wetland restoration; · 
34 • Institutional controls; 
35 • Cover system monitoring and maintenance; and 
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• Five-year site reviews. 
2 

3 8.3.1.1 Description of No Further Action Components for Alternative 3. The NF A is 
4 similar to that discussed for Alternative 1, Subsection 8. I . I . 
5 

6 8.3.1.2 Description of Cap-In-Place Components for Alternative 3. 
7 

& Mobilization/demobilization. This component is similar to that discussed in Alternative 2, 
9 Subsection 8.2.1.3. 

10 

11 Sit~ Pre!)::..ru.tioii . This co1i1µun~m is simiiar to that discussed in Alternative 2, 
12 Subsection 8.2.1.3. 
13 

14 

15 

16 

Sediment removal and d1 40 . This component is similar to that discussed in 
Alternative 2, Subsection 8.2: 1.3. 

11 Drum removal and disoosal at AOC 40. This component is similar to that discussed in 
1s Alternative 2, Subsection 8.2.1.3 . 
19 

20 on lida e debris areas at AO 9. This component is similar to that discussed in 
21 Alternative 2, Subsection 8.2.1.3 . 
22 

23 Cap construction. This component is similar to that discussed in Alternative 2, 
24 Subsection 8.2.1.3. The cap for AOC 11 is similar to that described for AOC 9 and will 
25 include riprap for erosion control over the portion of the cap along the Nashua River. 
26 a plan view of AOC 11 is shown on Figure 8-6. 
27 

2& Site restoration. This component is similar to that discussed in Alternative 2, 
29 Subsection 8.2.1.3. 
30 

31 Wetland restoration. This component is similar to that discussed in Alternative 2, 
32 Subsection 8.2.1.3 . 
33 
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Institutional controls: This component is similar to that discussed in Alternative 2, 
2 Subsection 8.2.1.3 . 
3 

4 Cover system monitoring and maintenance. This component is similar to that discussed in 
s Alternative 2, Subsection 8.2.1.3. 
6 

7 Five-year site reviews. This component is similar to that discussed in Alternative 2, 
& Subsection 8.2.1.3 . 
9 

10 8.3.2 Detailed Evaluation of Alternative 3 
11 

12 The following subsections present an assessment of Alternative 3 according to the seven 
13 evaluation criteria. 
14 

15 8.3.2.1 Overall Protection of Human Health 2nd the Environment. The following 
16 paragraphs assess how the proposed actions of this alternative would provide protection 
11 of human heaith and the environment. 
18 

19 SA 6. Overall protection of human health and the environment is similar to that discussed 
20 for the NF A Alternative in Subsection 8.1.2.1. 
21 

22 AOC 9. Overall protection of human health and the environment is similar to that 
23 discussed in Subsection 8.2.2.1. 
24 

2s AOC 11 . Installation of a low permeability cover at AOC 11 would remove potential 
26 physical hazards to occasional site visitors, limit human and ecological exposure to surface 
27 soils, and reduce infiltration of precipitation which could potentially leach contaminants 
2s from landfill debris and contaminate groundwater. Implementation of a long-term 
29 groundwater monitoring program and five-year site review would provide a means to 
30 assess the affect of potential future releases of contaminants on groundwater. 
31 

32 SA 12. Similar to the NFA Alternative, this alternative would provide protection of 
33 human health. However, interpreted environmental risks would not be addressed. 
34 
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SA 13 . Similar to the NF A Alternative, this alternative would provide protection of 
2 human health. However, interpreted environmental risks would not be addressed. 
3 

4 AOC 40. Overall protection of human health and the environment is similar to that 
s discussed in Subsection 8.2.2.1. 
6 

7 AOC 41. Similar to the NF A Alternative, this alternative would provide protection of 
8 human health and the environment. 
9 

10 8.3.2.2 Compliance with AR.L\.Rs. Tables 8-6, 8-7, and 8-8 summarize how 
11 PJtemative 3 '.Vill u.ttu.in .AP~~-
12 

13 8.3.2.3 Long-term Effectiveness and Permanence. The following paragraphs assess 
14 the long-term effectiveness and permanence of the proposed actions of this alternative. 
I 5 

16 SA 6. The long-term effectiveness and permanence of this alternative is siIT'ilar to that 
17 discussed in Subsection 8.1.1.3. 
18 

19 AOC 9. The long-term effectiveness and permanence of this alternative is similar to that 
20 discussed in Subsection 8.2.2.3 . 
21 

22 AOC 11 . The long-term effectiveness of a low permeability landfill cover at controlling 
23 potential future releases from the unsaturated zone beneath the landfill would depend on 
24 the maintenance of cap integrity. When adequately installed and maintained, low 
2s permeability cover systems have a history of effectively reducing surface infiltration to 
26 landfill materials, promoting surface water drainage, minimizing erosion, and isolating 
27 landfill materials from the environment. Portions of the low permeability cover would 
28 likely be subject to periodic flooding by the Nashua River and could be washed away. 
29 

30 SA 12. Similar to the NFA Alternative, this alternative would provide long-term 
31 effectiveness at protecting human health. However, long-term environmental protection 
32 would not be addressed. 
33 
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SA 13. Similar to the NF A Alternative, this alternative would provide long-term 
2 effectiveness at protecting human health. However, long-term environmental protection 
3 would not be addressed . 
4 

5 AOC 40 . The long-term effectiveness and permanence ohhis alternative is similar to that 
6 discussed in Subsection 8.2.2.3. 
7 

8 AOC 41 . Similar to the NF A Alternative, this alternative would provide long-term 
9 effectiveness at protecting human health and the environment. 

10 

11 8.3.2.4 Reduction of Toxicity, Mobility, and Volume Through Treatment. The 
12 following paragraphs assess the reduction of toxicity, mobility, and volume of 
13 contaminants through treatment offered by the proposed actions of this alternative. 
14 

1s SA 6. Similar to the NFA Alternative, there would be no reduction of toxicity, mobility, 
16 or volume of contaminants through treatment. This alternative would not satisfy the 
11 statutory preference for treatment as a component of remedial actions. 
18 

19 AOC 9. The reduction in toxicity, mobility, and volume through treatment is similar to 
20 that discussed in Subsection 8.2.2.4. 
21 

22 AOC 11 . Reduction of toxicity, mobility, or volume of contaminants through treatment 
23 would not be achieved. By reducing the potential for contaminant leaching in the 
24 unsaturated zone, the potential for contaminant migration to groundwater would be 
25 reduced. 
26 

21 SA 12. Similar to the NFA Alternative, there would be no reduction of toxicity, mobility, 
28 or volume of contaminants through treatment. This alternative would not satisfy the 
29 statutory preference for treatment as a component of remedial actions. 
30 

31 SA 13. Similar to the NF A Alternative, no reduction of toxicity, mobility, or volume of 
32 contaminants would be achieved through treatment. This alternative would not satisfy the 
33 statutory preference for treatment as a component of remedial actions. 
34 
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AOC 40. The reduction in toxicity, mobility, and volume through treatment is similar to 
that discussed in Subsection 8.2.2.4. 

AOC 41. Similar to the NF A Alternative, there would be no reduction of toxicity, 
mobility, or volume of contaminants through treatment. This alternative would not satisfy 
the statutory preference for treatment as a component of remedial actions. 

& 8.3.2.5 Short-term Effectiveness. The following paragraphs assess the short-term 
9 effectiveness of the actions proposed at each of the landfills, 

10 

; • SA 6 Sirriila, to the 1--;"'F A Ali.emative, no action wouid be taken which would present 
12 short-term risks to workers, the community, or the environment. 
13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

OC 9. The short-term effectiveness ofthis alternative is similar to that discussed in 
Subsection 8.2.2.5. 

A-.,.., 11. This alternative would be expected to present minimal short-term risks to 
workers, the community, and the environment. Risk to the corrununi.ty would be mirjmal 
because residences are not close enough to the site to be impacted by noise or dust 
potentiaiiy generated from cover system placement activities. It is anticipated that 
deliveries can be planned to avoid creating traffic congestion and hazards. 

23 Grading the landfill prior to capping could present potential risk to workers if hazardous 
24 materials are uncovered. Exposure to potentially contaminated soil and debris could be 
2s reduced to a safe level by worker adherence to general health and safety practices, and use 
26 of personnel monitoring during any intrusive activities at the landfill. 
27 

28 

29 

30 

SA 12. Similar to the NFA Alternative, no action would be taken which would present 
short-term risks to workers, the community, or the environment. 

31 SA 13. Similar to the NF A Alternative, no action would be taken which would present 
32 short-term risks to workers, the community, or the environment. 
33 
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AOC 40. The short-term effectiveness of this alternative is similar to that discussed in 
2 Subsection 8.2.2.5 . 
3 

4 AOC 41. Similar to the NF A Alternative, no action would be taken which would present 
s short-term risks to workers, the community, or the environment. 
6 

7 8.3.2.6 Implementability. The following paragraphs assess the implementability of the 
8 actions proposed at each of the landfills. 
9 

10 SA 6. Similar to the NF A Alternative, this alternative is readily implementable at SA 6. 
!I 

12 AOC 9. The implementability of this alternative is similar to that discussed in 
n Subsection 8.2.2.6 . 
14 

Jj AOC 11 . Placement ofland.use restrictions on property currently owned by the U.S . 
16 Army would be easily implemented upon property transfer. The filing of a Record Notice 
17 of Landfili Operation, in conformance with 310 CiviR 19. 141, is an easily _implementable 
18 land use restriction. 
19 

20 Cover system construction can be accomplished using standard construction procedures 
21 and conventional earthmoving equipment. Many engineering and construction companies 
22 are qualified to design and construct a landfill cover system. Materials required to 
23 construct a low-permeability cover system are readily available. Post-closure monitoring 
24 and maintenance are easily implementable. Installation of the cover system could increase 
25 the scope of potential future remedial actions at the site, if these actions required access to 
26 the debris. 
27 

2s According to the NCP, no federal, state, or local permits are required for on-site response 
29 actions conducted pursuant to CERCLA, although coordination with review agencies is 
30 recommended. Placement of the cover system would not require any permits, because it is 
31 an on-site activity. buring construction of the cover system, stormwater runoff would be 
32 controlled to minimize erosion and potential surface water contamination. 
33 
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Compliance with the post-closure long-term monitoring and maintenance requirements of 
2 3 10 Clv1R 19. 000 increases the administrative burden and complexity of this alternative 
3 and makes implementation more difficult. 
4 

5 

6 

SA 12. Similar to the NF A Alternative, this alternative is readily, implementable at SA 12. 

7 

8 

SA 13. Similar to the NF A Alternative, this alternative is readily implementable at SA 13 . 

9 AOC 40. The implementability of this alternative is similar to that discussed in 
10 Subsection 8.2.2.6. 
11 

12 AOC 41 . Simiiar to the NF A Alternative, this alternative is readily implementable at AOC 
13 41. 
14 

1 s 8.3.2. 7 Cost. The cost estimate for Alternative 3 includes estimates of direct and indirect 
16 capital costs and O&M costs. Direct capital costs included for this alternative include site 
17 preparation, sediment and debris excavation, drum removal, cap construction, site 
1 2 restoration and monitoring well installation. A 25 percent contingency is included in 
19 direct cost items to account for unforeseen project complexities (e.g., adverse weather 
20 conditions and inadequate site characterization). 
21 

22 O&M costs include landfill cover maintenance, and environmental monitoring of 
23 groundwater, wetlands and sediment. 
24 

2s Table 8-9 summarizes the cost estimate for Alternative 3. The total capital cost ( direct 
26 plus indirect costs) is estimated to be $8,226,000 . O&M costs are estimated to be 
27 $112,000 per year. 
28 

29 

30 

31 

32 

33 

To enable evaluation of costs that would occur over different time periods, the table also 
includes a present worth analysis. Present worth represents the amount of money that, if 
invested now and disbursed as needed, would be sufficient to cover all costs associated • 
with the remedial action over its planned life. A discount rate of 7 percent before taxes 
and after inflation is used as recommended in USEPA's OSWERDirective 9355 .3-20. 
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Unless noted otherwise, costs are based on a 30-year time frame. The estimated total 
2 present worth is $9,507,000. Cost calculations are included in Appendix D. 
3 

4 

5 8.4 
6 

7 

g 

ALTERNATIVE 4: No F'URTHER ACTION AT AOC 41, AND SAs 6, 12, AND 13; 
LIMITED REMOVAL AT AOC 11 (DISPOSAL IN CONSOLIDATION LANDFILL); 
AND EXCAVATION AND CONSOLIDATION OF AOCs 9 AND 40 

9 8.4.1 Description of Alternative 4 
10 

11 Alternative 4 proposes removal of surface debris from AOC 11, excavating 
12 construction/demolition debris from AOC 9 and AOC 40, and consolidating the debris in a 
13 proposed secure landfill near Shepley's Hill Landfill. Based on available information, these 
14 areas contain non-hazardous debris only. The AOCs will be treated as construction debris 
15 landfills. 
16 

11 Alternative 4 aiso includes removing exposed drums at Cold Spring Brook Landfill 
18 (AOC 40) to remove a potential source of contamination, and excavating sediment from 
19 two hot spots in Cold Spring Brook Pond, to reduce ecological risk from exposure to 
20 contaminated sediments. These actions were described previously in the FS for AOC 40 
21 (ABB-ES, 1994b). 
22 

23 The key components of Alternative 4 include: 
24 

25 

26 

o Further Action at AOC 41, SAs 6, 12, 13 

21 • No action 
28 

29 Limited Removal at AOC 11 
30 

31 • Mobilization/demobilization; 
32 • Excavation of debris and transportation to the Consolidation Landfill; 
33 • Backfilling site; and 
34 • Site restoration. 
35 

ABB Environmental Services, Inc. 

W001973.DOC 

8-37 

8712-04 

Revised 03/28/97 



2 

3 

4 

5 

6 

7 
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9 

10 

,, 
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SECTION 8 

Excavation and Consolidation of AOCs 9 and 40 

• 
• 
• 
• 
• 
• 
• 
• 

Mobilization/demobilization; 
AOC 40 sediment removal an~ disposal; 
AOC 40 drum removal and disposar; 
Debris excavation and backfill at AOCs 9 and 40; 
Wetlands restoration; 
Consolidation of excavated debris at consolidation landfill; 
Institutional controls; 
Cover system monitoring and maintenance at consolidation landfill; and 
~;,:,a_ ·uo'.lr c:,;fo rc. .... ,;,o,uc,· 
..L.I.T- )"-I-& U&l, ___ 'f&-'fl'~, 

13 8.4.1.1 Description of No Further Action Components for Alternative 4. NFA is 
14 similar to that discussed for Alternative 1, Subsection 8.1 .1. 
15 

16 8.4.1.2 Description of Limited Removal Components for Alternative 4. 
17 

1& Mobilization/demobilization. This component is similar to that discussed in Alternative 2, 
19 Subsection 8.2.1 .3. 
20 

21 Excavation of debris and transportation to the Consolidated Landfill. This component is 
22 similar to that discussed in Alternative 2, Subsection 8.2.1.3 . 
23 

24 Backfilling site. This component is similar to that discussed in Alternative 2, 
25 Subsection 8.2.1.3. 
26 

27 

28 

29 

Site restoration. This component is similar to that discussed in Alternative 2, 
Subsection 8.2.1 .3. 

30 8.4.1.3 Description of Excavate and Consolidate AOC 9 and AOC 40 Components 
31 for Alternative 4. 
32 

33 Mobilizatio.n/demobilization. This component is similar to that discussed in Alternative 2, 
34 Subsection 8.2.1.3. 
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2 Site Preparation. This component is similar to that discussed in Alternative 2, 
3 Subsection 8.2.1.3. • 
4 

s Sediment Removal and Disposal at AOC 40. This component is similar to that discussed 
6 in Alternative 2, Subsection 8.2.1.3 . 
7 

s Drum Removal and Disposal at AOC 40. This component is similar to that discussed in 
9 Alternative 2, Subsection 8.2.1.3. 

10 

11 Debris Excavation and Backfill at AOCs 9 and 40. A total debris volume of 
12 approximately 222,000 cy will be generated by excavation from AOC 9 (112,000 cy) and 
13 AOC 40 (110,000 cy). The basis of the debris volumes is presented in Appendix B. 
14 

15 As presented in Section 1, the estimated volumes are based primarily on observations 
16 during test pit/trench excavations. Debris wiil be removed with excavators with the 
11 possible necessity of specialized equipment for AOC 40, due to the steep slopes at these 
18 areas. Erosion control measures v/211 be used at all excavations, especially those adjacent 
19 to wetlands, to prevent impacts to surrounding areas. These measures may include silt 
20 fences, hay bales, and polystyrene covers for soil piles left on-site during excavation. 
21 

22 Subsequent to debris removal, the excavation at AOC 9 will be backfilled to correspond to 
23 existing topography which existed prior to removal. AOC 40 will be backfilled to match a 
24 2: 1 slope from Patton Road down to Cold Spring Brook Pond. The required backfill will 
25 be from an off-site borrow source. 
26 

21 Wetlands Restoration. This component is similar to that discussed in Alternative 2, 
28 Subsection 8.2.1.3. 
29 

30 Consolidation of Excavated Debris at Consolidation Landfill. The preferred site for the 
31 Consolidation Landfill is an open, sandy borrow area east of Shepley's Hill Landfill (see 
32 Figure 8-8). The site covers approximately 12 acres, bounded on the north by Plow Shop 
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Pond, on the west and south by Shepley's Hill Landfill, and on the east by the Army 
2 reservation boundary. 
3 

4 

5 

6 

7 

8 

9 

10 

12 

'This area was selected because of its large size and favorable location in an area that · 
would have minimal impact on human health. The area is not visible from main roads or 
public areas, so it would not adversely impact the aesthetic value of the surrounding 
property. The Shepley's Hill Landfill site is accessible off Carey Street on the Main Post. 
However, access to the site would need to be significantly improved for truck traffic, 
because the current access road is narrow and unpaved. Utilities are not available on site. 
A drainage swale from the existing landfill crosses the site and would require rerouting 
.. nd c..,l·v·ert installatiou:s i.u permir faciiity construction. 

13 Hydrogeology at the Shepley's Hill area has been studied extensively, and much 
14 information has been documented in previous reports. A compilation of this data is 
1 s provided in Appendix E consistent with the requirements for a Hydrogeologicai Study 
16 derived in the Massachusetts Solid Waste Regulation (310 CMR 19.104.(3)). 
17 

1 s The Consolidation Landfill would be constructed near Shepley's Hill Landfill to 
19 accommodate debris from the disposal areas at Devens. Design for construction, 
20 operation, and closure of the landfill would be carried out in accordance with the 
21 Massachusetts Solid Waste Management Facility Regulations 310 CMR 19.000 Parts I 
22 and II. This alternative assumes that the Consolidation Landfill would be constructed 
23 prior to excavation at the debris areas. 
24 

25 The conceptual design for the Consolidation Landfill complies with the requirements of 
26 31 O CMR 19 .110 and 19 .112. If this alternative is selected, alternative design components 
27 and methodologies to improve performance and/or reduce costs should be evaluated 
28 during the design phase. 
29 

Jo The cost estimate for this alternative, presented in Appendix D, is based on construction 
31 of an approximately 7-acre landfill with enough capacity for the estimated 222,000 cy of 
32 debris from AOCs 9 and 40. For estimating purposes, the daily cover was estimated to be 
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10 percent of the total volume to be landfilled and the final cover would be 5 ft thick. The 
2 estimated volume would be approximately 304,000 cy. 
3 

4 The conceptual Consolidation Landfill used for cost estimating is, approximately 550 ft by 
s 550 ft, and has three-horizontal to one-vertical side slopes maximum, 5 percent top slope 
6 minimum, and 2 percent bottom slope. The landfill height would be approximately 50 ft 
7 above existing grade. Figures 8-9 and 8-10 show the plan and cross-sectional views of the 
8 Consolidation Landfill, respectively. The basis for the Consolidation Landfill footprint and 
9 elevations is presented in Appendix B. A geotechnical evaluation was made for 

10 settlement, slope stability under static and seismic conditions, and for geosynthetic-soil 
11 interface stability. The geotechnical evaluation is presented in Appendix F. 
12 

13 The conceptual Consolidation Landfill includes a groundwater protection system to: 
14 (1) provide an effective hydraulic barrier preventing leachate from reacbing groundwater, 
1s and (2) to collect landfill leachate for disposal. The groundwater protection system would 
16 consist of a composite hydraulic barrier layer (low permeable soil layer and 
17 geomembrane ), a drainage layer with leachate collection pipes, a buffer soil layer, and a 
18 geotextile fabric. The purpose of the fabric is to prevent clogging of the leachate 
19 collection soil layers caused by potential migration of fine particles contained within the 
20 landfilled debris . The composite hydraulic barrier wouid consist of 24 inches of 
21 compacted soil with a maximum in-place saturated hydraulic conductivity of 
22 lxl0-7 cm/sec, overlain by a 60-mil geomembrane (Figure 8-11 ). A 12-inch sand drainage 
23 layer is proposed above the geomembrane. The drainage layer would have a minimum 
24 hydraulic conductivity of lxl0-2 cm/sec with leachate collection pipes spaced 50 ft on 
2s center. The sand drainage layer and the leachate collection pipes would provide a high 
26 permeability pathway for leachate collection. The 12-inch buffer soil layer above the sand 
27 layer would have a minimum hydraulic conductivity of lxl0-3 cm/sec. Leachate collected 
2s in the landfill could be removed by pumping the leachate directly from the leachate 
29 collection system into tanker trucks for transport to an approved wastewater treatment 
30 facility for disposal. 
31 

32 When debris disposal is complete, the landfill will be closed and a low-permeability cover 
33 system constructed. Figure 8-11 shows the groundwater protection and cover system 
34 build-up used for cost estimating. A 12-inch minimum subgrade buffer soil will be placed 
35 over the debris to prevent penetration of the overlying geomembrane. A 12-inch sand 
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drainage layer with a minimum hydraulic conductivity of lx10·3 cm/sec would overlay the 
2 geomembrane. An 18-inch common borrow soil with 15-35 percent fines would overlay 
3 the drainage soil for moisture retention and protection of the geomembrane against 
4 heaving from frost. A geotextile fabric would separate the moisture retention soil layer 
s from the drainage soil layer. The vegetative topsoil layer would be approximately 6 inches 
6 cover thick and the moisture retention soil. 
7 

& Institutional Controls. This component is similar to that discussed in Alternative 2, 
9 Subsection 8.2.1.3. 

10 

12 

13 

Cc':e:- S\,:;tem M01.itori1,g ar,d N' aintena11ljt: aL ,...onsoiidation Landfi}i. This component is 
similar to that discussed in Alternative 2, Subsection 8 .2.1.3. 

14 

15 

16 

Five-vear Site Reviews. This component is siIT'ilar to that discussed in Alternative 2, 
Subsection 8.2.1.3 . 

17 8.4.2 Detaiied Evaluation of Alternative 4 
18 

19 The following subsections present an assessment of .i\lternative 4 according to the seven 
20 evaluation criteria. 
21 

22 8.4.2.1 Overall Protection of Human Health and the Environment. The following 
23 paragraphs assess how the proposed actions of this alternative would provide protection 
24 of human health and the environment. 
25 

26 SA 6. Overall protection of human health and the environment is similar to that discussed 
27 for the NFA Alternative in Subsection 8.1.2.1. 
28 

29 AOC 9. This alternative would provide protection of human health and the environment 
30 by excavating landfill materials and then disposing of them at the consolidation facility. 
31 This would prevent potential future exposure to surface soil and sediment and would 
32 prevent potential future releases from landfill debris to groundwater. However, moving 
33 the landfill debris to a separate consolidation facility would transfer the risk of potential 
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releases to another location. However, it is the Army's interpretation that there is no 
2 significant risk to human health and the environment posed by environmental 
3 contamination at AOC 9. Therefore, the risk reduction benefit from excavating and 
4 consolidating AOC 9 is considered low. 
5 

6 AOC 11 . Similar to Alternative 2, removal and disposal of surface debris would remove 
7 potential physical hazards to occasional site visitors. This alternative differs from 
s Alternative 2 in that removed surface debris would be disposed of at the consolidation 
9 facility rather than under a low permeability cover at AOC 9. Because the consolidation 

10 facility would be lined, disposal at the consolidation facility is theoretically more 
11 protective. However, because potential human health risks at AOC 11 were within or 
12 below the USEP A target values, the human health risk reduction benefit is considered low. 
13 No actions would be included to reduce or monitor potential ecological risk from 
14 exposure to wetland soil/sediment or surface water. 
15 

16 SA 12. Similar to the NF A Alternative, this alternative would provide protection of 
17 human health. However, interpreted environmental risks would not be addressed. 
18 

19 SA 13. Similar to the NF A Alternative, this alternative would provide protection of 
20 human health. However, interpreted environmentai risks would not be addressed. 
21 

22 AOC 40. This alternative achieves an acceptable level of risk for human and ecological 
2J receptors. The drum and sediment removal components of this alternative would provide 
24 the same protectiveness as in Alternative 2; this alternative would prevent potential future 
25 releases from landfill debris to groundwater and Cold Spring Brook Pond sediment by 
26 excavating the soil and debris from the Cold Spring Brook Landfill, and disposing it in the 
27 Consolidation Landfill. However, moving the landfill debris to a separate consolidation 
28 facility would transfer the risk of potential releases to another location. 
29 

30 AOC 41 . Similar to the NF A Alternative, this alternative would provide protection of 
31 human health and the environment. 
32 

33 8.4.2.2 Compliance with ARARs. Tables 8-10, 8-11, and 8-12 summarize how 
34 Alternative 4 will attain ARARs. 
35 
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8.4.2.3 Long-term Effectiveness and Permanence. The following paragraphs assess 
2 the long-term effectiveness and permanence of the proposed actions of this alternative. 
3 

4 SA 6. The long-term effectiveness of this alternative is similar to that discussed for the 
5 NFA Alternative in Subsection 8.1.2.3 . 
6 

7 

8 

9 

10 

I I 

12 

13 

14 

AOC 9. Excavation of landfill debris would effectively prevent human and ecological 
exposure and would prevent the landfill from being a potential source of future 
groundwater contamination. The effectiveness of the consolidation facility at isolating 
landfill debris would depend on the quality of construction and proper maintenance of 
cover and ieachate coliection systems. Landfills that inciude groundwater protection 
systems with leachate collection, cover systems, and long-term monitoring and 
maintenance have a history of effectively isolating wastes from the environment. 

i5 AOC 11. The long-term effectiveness of this alternative is similar to that discussed in 
16 Subsection 8.2.2.3. 
17 

1s SA 12. Sirnjlar to the NF A Alternative, this alternative would provide long-term 
19 effectiveness at protecting human health. However, long-term environmental protection 
20 would not be addressed. 
21 

22 SA 13 . Similar to the NF A Alternative, this alternative would not provide long-term 
23 effectiveness at protecting human health. However, long-term, environmental protection 
24 would not be addressed. 
25 

26 

27 

28 

29 

30 

31 

32 

33 

AOC 40. Removal of the landfill as a potential source of future groundwater 
contamination, and removal of hot spot sediments and drums would effectively prevent 
human and ecological exposure. The effectiveness of the consolidation facility at isolating 
Cold Spring Brook° Landfill debris would depend on the quality of construction and proper 
maintenance of cover and leachate collection systems. Landfills that include groundwater 
protection systems with leachate collection, cover systems, and long-term monitoring and 
maintenance have a history of effectively isolating wastes from the environment. 
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AOC 41. Similar to the NF A Alternative, this alternative would provide long-term 
2 effectiveness at protecting human health and the environment. 
3 

4 8.4.2.4 Reduction of Toxicity, Mobility, and Volume Through Treatment. The 
s following paragraphs assess the reduction of toxicity, mobility, and volume of 
6 contaminants through treatment offered by the proposed actions of this alternative. 
7 

s SA 6. Similar to the NF A Alternative, there would be no reduction of toxicity, mobility, 
9 or volume of contaminants through treatment. This alternative would not satisfy the 

10 statutory preference for treatment as a component of remedial actions. 
11 

12 AOC 9. Reduction of toxicity, mobility, or volume of landfiil contaminants through 
13 treatment would not be achieved. By removing landfill debris, the potential for leaching of 
14 landfill materials and contamination of groundwater would be reduced. No reduction of 
1s toxicity, mobility, or volume of groundwater contaminants would be achieved. Disposal 
16 of excavated landfill debris at a consolidation facility with low permeability liner, leachate 
17 coiiection, and low permeability cover would reduce contaminant mobiiity. 
18 

19 AOC 11. The reduction in toxicity, mobility, and volume would be similar to that 
20 discussed in Subsection 8.2.2.4. 
21 

22 SA 12. Similar to the NF A Alternative, there would be no reduction of toxicity, mobility, 
23 or volume of contaminants through treatment. This alternative would not satisfy the 
24 statutory preference for treatment as a component of remedial actions. 
25 

26 SA 13. Similar to the NF A Alternative, there would be no reduction of toxicity, mobility, 
27 or volume of contaminants through treatment. This alternative would not satisfy the 
2& statutory preference for treatment as a component of remedial actions. 
29 

30 AOC 40. Reduction of toxicity, mobility, or volume of landfill contaminants through 
31 treatment would not be achieved. By removing landfill debris, the potential for leaching of 
32 landfill materials and contamination of groundwater would be reduced. No reduction of 
33 toxicity, mobility, or volume of groundwater contaminants would be achieved. Sediment 
34 and drum removal would not reduce the toxicity or volume ofassociated contaminants. 
35 Disposal of excavated landfill debris, drums, and dewatered sediments at a consolidation 
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facility with low permeability liner, leachate collection, and low permeability cover would 
2 reduce contaminant mobility. 
3 

4 AOC 41 . Similar to the NF A Alternative, there would be no reduction of toxicity, 
s mobility, or volume of contaminants through treatment. This alternative would not satisfy 
6 the statutory preference for treatment as a component of remedial actions. 
7 

& 8.4.2.5 Short-term Effectiveness. The following paragraphs assess the short-term 
9 effectiveness of the actions proposed at each of the landfills. 

10 

11 Sf-,._ 6. Sirr.J.lur tu the ~IT A Altcmativ·e, no action -Y\,-c,uld be tak~n -w·l-Jch \~tould prese11t 
12 short-term risks to workers, the community, or the environment. 
13 

14 

15 

16 

17 

AOC 9. This alternative is expected to present minimal risks to workers, the corrLmunity, 
and the environment. Transportation of excavated materials would be planned to avoid 
creating traffic congestion and hazards to the community. 

1s Available information does not suggest the presence of hazardous substances whieh would 
19 present a risk to workers during excavation. Worker adherence to general health and 
20 safety practices, and use of personnel monitoring wouid reduce potential exposure to 
21 potentially hazardous substances to a safe level. Excavation oflandfilled debris and 
22 construction of the consolidation facility could generate dust. Dust suppression 
23 techniques would reduce potential risk to workers and the community. 
24 

25 

26 

27 

28 

29 

30 

AOC 11. The short-term risks associated are the same as discussed for Alternative 2 in 
Subsection 8.2.2.5. This alternative differs from Alternative 2 in that removed surface 
debris would be disposed of at the consolidation facility. This would be expected to 
present minimal short-term risks, and the overall short-term risk associated with this 
alternative at AOC 11 would be expected to be minimal. 

31 SA 12. Similar to the NFA Alternative, no action would be taken which would present 
32 short-term risks to workers, the community, or the environment. 
33 
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SA 13. Similar to the NF A Alternative, no action would be taken which would present 
2 short-term risks to workers, the community, or the environment. 
3 

4 AOC 40. This alternative is expected to present minimal risks to workers, the community, 
s and the environment. Transportation of excavated materials would be planned to avoid 
6 creating traffic congestion and hazards to the community. To further protect the 
1 community, traffic on Patton Road could be rerouted during removal of soil and debri.s . 
s from the Cold Spring Brook Landfill. 
9 

10 Available information does not suggest the presence of hazardous substances that would 
11 present a risk to workers during excavation. Worker adherence to general health and 
12 safety practices, and use of personnel monitoring would reduce potential exposure to 
13 potentially hazardous substances to a safe level. Excavation of landfilled debris and 
14 construction of the consolidation facility could generate dust. Dust suppression 
1s techniques would reduce potential risk to workers and the community. 
]6 

17 Excavation activities at the Cold Spring Brook Landfill would be conducted to minimize 
1s adverse affects on the environment. Excavation would be conducted to minimize pond 
19 water entering the excavation. In addition, stormwater runoff and groundwater flow into 
20 the excavation would be controlled to minimize the quantity of sediment and contaminants 
21 entering the pond. Construction of the temporary access road along the northwest toe of 
22 the landfill may adversely affect the environment, but wetland restoration activities would 
23 minimize any permanent effect. The consolidation facility would be located and 
24 constructed according to regulations to minimize adverse affects on the environment. 
25 

26 AOC 41 . Similar to the NF A Alternative, no action would be taken which would present 
21 short-term risks to workers, the community, or the environment. 
28 

29 8.4.2.6 Implementability. The following paragraphs assess the implementability of the 
30 actions proposed at each of the landfills. 
31 

32 SA 6. Similar to the NF A Alternative, this alternative is readily implementable at SA 6. 
33 

34 AOC 9. Landfill excavation and construction can be accomplished using standard 
3.5 construction procedures and conventional earthmoving equipment, and many engineering 
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and construction companies are qualified and available. Successful implementation of this 
2 alternative is contingent on the approval and construction of a consolidation facility to 
3 accept the excavated debris, The consolidation facility would be constructed and 
4 maintained to effectively isolate debris excavated from AOC 9. Implementation of this 
5 alternative would not limit or interfere with lthe ability to perform future remedial actions 
6 at AOC 9. 
7 

& All activities to excavate AOC 9 would be conducted on-site, and permits would not be 
9 required. Design, construction, operation, closure, and post-closure monitoring and 

10 maintenance of the consolidation facility would be conducted according to the technical 
11 requirements cf .... 1as~n.chusctts 310 C!vffi.. 19.000. 
12 

13 Consolidation of this disposal area with others reduce the administrative burden and 
14 complexity of implementing the long-term mm,itoring and maintenance requirements of 
15 310 ,_,MR 19.000 at separa~e di~pos.al a eas. 
16 

11 AU 11 . Similar to Alternative 2 discussed in Subsection 8.2.2.6, this alternative is 
18 readily implementable. 
19 

20 SA 12. Similar to the NFA Alternative, this alternative is readily implementable at SA 6. 
21 

22 SA 13. Similar to the NF A Alternative, this alternative is readily implementable at SA 6. 
23 

24 AOC 40. The implementability of sediment and drum removal, and installation and 
25 monitoring of groundwater monitoring wells, is similar to that discussed for Alternative 2 
26 in Subsection 8.2.2.6. 
27 

28 Landfill excavation and construction can be accomplished using standard construction 
29 procedures and conventional earthmoving equipment, and many engineering and 
30 construction companies are qualified and available. Successful implementation of this 
31 alternative is contingent on the approval and construction of a consolidation facility to 
32 accept the excavated debris. The consolidation facility would be constructed and 
33 maintained to effectively isolate Cold Spring Bcook Landfill debris. Implementation of 
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this alternative would not limit or interfere with the ability to perform future remedial 
2 actions at Cold Spring Brook Landfill. 
3 

4 All activities to excavate Cold Spring Brook Landfill for this alternative would be 
5 conducted on-site, and permits would not be required. At the Cold Spring Brook Landfill, 
6 stormwater runoff would be controlled to minimize the quantity of sediments and 
7 contaminants entering the pond. Design, construction, operation, closure, and post-
s closure monitoring and maintenance of the consolidation facility would be conducted 
9 according to the technical requirements of Massachusetts 3 10 C:MR 19. 000. 

10 

11 Consolidation of this disposal area with others reduce the administrative burden and 
12 complexity of implementing the long-term monitoring and maintenance requirements of 
13 3 10 CMR 19. 000 at separate disposal areas. 
14 

1s AOC 41 . Similar to the NF A Alternative, this alternative is readily implementable at SA 6. 
16 

11 8.4.2. 7 Cost. The cost estimate for Alternative 4 includes estimates of direct and indirect 
1s capital costs and O&M costs. Direct capital costs included for this alternative include site 
19 preparation, sediment and debris excavation, drum removal, cap construction, site 
20 restoration and monitoring well installation. A 25 percent contingency is included in 
21 direct cost items to account for unforeseen project complexities (e.g., adverse weather 
22 conditions and inadequate site characterization). 
23 

24 O&M costs include landfill cover maintenance, and environmental monitoring of 
25 groundwater, wetlands, and sediment. 
26 

21 Table 8-13 summarizes the cost estimate for Alternative 5. The total capital cost (direct 
28 plus indirect costs) is estimated to be $16,235,000. O&M costs are estimated to be 
29 $56,000 per year. 
30 

31 To enable evaluation costs that would occur over different time periods, the table also 
32 includes a present worth analysis. Present worth represents the amount of money that, if · 
33 invested now and disbursed as needed, would be sufficient to cover all costs associated 
34 with the remedial action over its planned life. A discount rate of 7 percent before taxes 
35 and after inflation is used as recommended in OSWER Directive 9355.3-20. Unless noted 
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otherwise, costs are based on a 30-year time frame. The estimated total present worth is 
2 $16,646,000. Cost calculations are included in Appendix D. 
3 

4 

5 8.5 
6 

7 

8 

ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11 (DISPOSAL IN 

CONSOLIDATION LANDFILL); CAP-IN-PLACE AT AOC 41 AND SAS 6, 12, AND 

13; AND EXCAVATION AND CONSOLIDATION OF AOCs 9 AND 40 

9 This subsection describes Alternative 5, evaluates the alternative using the seven 
10 evaluation criteria, and provides a cost estimate. 
II 

12 8.5.1 Description Of Alternative 5 
13 

14 AJternative 5 proposes limited removal of debris from AOC 11; capping AOC 41, SAs 6, 
1s 12, 13; excavating construction/demolition debris from AOCs 9 and 40; and consolidating 
16 the excavated debris in a proposed secure landfill near Shepley's Hill Landfill . Based on 
17 available information, these areas contain non-hazardous debris only. The SNAOCs will 
1s be treated as construction debris landfills. 
19 

20 Alternative 5 also includes removing exposed drums at Cold Spring Brook Landfill 
2·1 (AOC 40) to remove a potential source of contamination, and excavating sediment from 
22 two hot spots in Cold Spring Brook Pond, to reduce ecological risk from exposure to 
23 contaminated sediments. These actions were described previously in the FS for AOC 40 
24 (ABB-ES, 1994b). 
25 

26 The key components of Alternative 5 include: 
27 

2s Limited Removal at AOC 11 
29 

30 • Mobilization/demobilization; 
31 • Excavation of debris and transportation to the Consolidation Landfill; 
32 • Backfilling site; and 
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4 

• Site restoration. 

Cap-in-Place AOC 41, SAs 6, 12, 13 

s • Mobilization/demobilization; 
6 • Site preparation; 
7 • UXO Monitoring at SAs 6, 12, and AOC 41; 
& • Cap construction; 
9 • Site restoration; 

10 • Wetland restoration; 
11 9 Institutional controls; 
12 • Cover system monitoring and maintenance; and 
13 • Five-year site reviews. 
14 

1s E cavati nsolidation at AOC 9 and AO 40 
16 

17 e Mobilization/demobilization; 
18 e AOC 40 sediment removal and disposal; 
19 ii AOC 40 drum removal and disposal; 
20 • Debris excavation and back:fiil at AOCs 9 and 40; 
21 • Wetlands restoration; 
22 • Consolidation of excavated debris at Consolidation Landfill; 
23 • Institutional controls; 
24 • Cover system monitoring and maintenance at Consolidation Landfill; and 
2s • Five-year site reviews; 
26 

21 8.5.1.1 Description of Limited Removal Components for Alternative 5. 
28 

SECTION 8 

29 Mobilization/demobilization. This component is similar to that discussed in Alternative 2, 
30 Subsection 8.2.1.3. 
31 

32 Excavation of debris and transportation to the Consolidated Landfill. This component is . 
33 similar to that discussed in Alternative 2, Subsection 8.2.1.3. 
34 
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Back.filling site. This component is similar to that discussed in Alternative 2, 
2 Subsection 8.2.1.3 . 
3 

4 Site restoration. This component is similar to that discussed in Alternative 2, 
s Subsection 8.2.1.3. 
6 

7 8.5.1.2 Description of Cap-In-Place Components for Alternative 5. 
8 

9 Mobilization/demobilization . This component is similar to that discussed in Alternative 2, 
10 Subsection 8.2.1.3. 

12 Site Preparation. This component is similar to that discussed in Alternative 2, 
13 Subsection 8.2.1.3. 
14 

15 uxn _ !ll oring at . _s 6, 12 and AOC 41. UXO monitoring by professionals trained 
16 and experienced in this work is included during excavation at the SAs 6, 12 and AOC 41 
n debris areas. Indications of spent ordnance ( e.g. 45 ACP Ammunition Can and Crate, 
18 40mm Grenade Bandoleer Cups, .MK 2 Grenade Fuses, M 14 Stripper Clips) were found 
19 during the 1994 test trench investigation at SA 12. SA 12 was used as a Range Control 
20 Landfill, and it is uncertain whether other debris areas may contain ordnance. t.I'.{O 
21 clearance and monitoring would be the responsibility of the remediation contractor. 
22 

23 

24 

25 

26 

27 

28 

29· 

Cap construction. This component is similar to that discussed in Alternative 2, 
Subsection 8.2.1.3. Plan views of AOC 41, SAs 6, 12 and 13 are shown on Figures 8-12 
through 8-18. 

Site restoration. This component is similar to that discussed in Alternative 2, 
Subsection 8.2.1.3. 

30 Wetland restoration. This component is similar to that discussed in Alternative 2, 
31 Subsection 8.2.1.3. 
32 
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Institutional controls. This component is similar to that discussed in Alternative 2, 
2 Subsection 8.2.1.3 . 
3 

4 Cover system monitoring and maintenance. This component is similar to that discussed in 
s Alternative 2, Subsection 8 .2.1.3 . 
6 

7 Five-year site reviews. This component is similar to that discussed in Alternative 2, 
8 Subsection 8.2. 1.3 . 
9 

10 8.5.1.3 Description of Excavate and Consolidate AOC 9 and AOC 40 Components 
11 for Alternative 5. 
12 

13 Mobilization/demobilization. This component is similar to that discussed in Alternative 2, 
14 Subsection 8.2.1.3. 
15 

16 Site preparation. This component is similar to that discussed in Alternative 2, 
11 Subsection 8.2.1.3. 
18 

19 ed·ment removal and disposal at AOC 40. This component is similar to that discussed in 
20 Alternative 2, Subsection 8.2.1.3. 
21 

22 Drum removal and disposal at AOC 40. This component is similar to that discussed in 
23 Alternative 2, Subsection 8.2.1.3. 
24 

2s Debris excavation and backfill at AOCs 9 and 40. This component is similar to that 
26 discussed in Alternative 4, Subsection 8.4.1.3 .. 
27 

28 Wetlands restoration. This component is similar to that discussed in Alternative 2, 
29 Subsection 8.2.1.3. 
30 

31 Consolidation of excavated debris at Consolidation Landfill . This component is similar to 
32 that discussed in Alternative 4, Subsection 8.4.1.3. 
33 

34 Institutional controls. This component is similar to that discussed in Alternative 2, 
35 Subsection 8.2.1.3. 
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Cover system monitoring and maintenance at Consolidation Landfill . This component is 
similar to that discussed in Alternative 4, Subsection 8.4.1.3 . 

s Five-vear site reviews. This component is similar to that discussed in Alternative 2, 
6 Subsection 8.2.1.3 : 
7 

8 8.5.2 Detailed Evaluation of Alternative 5 
9 

10 The following subsections present an assessment of Alternative 5 according to the seven 
ii 

12 

13 8.5.2.1 Overall Protection of Human Health and the Environment. The following 
14 paragraphs assess how the proposed actions of this alternative would provide protection 
1 s of human health and the enviromnent. 
16 

11 SA 6. Installation of a low permeability cover at SA 6 would remove potential physical 
1 g hazards to occasional site visitors, and reduce infiltration of precipitation which could 
19 potentially leach contaminants from landfill debris and contaminate groundwater. 
20 Implementation of a long-term groundwater monitoring program and five-year site review 
21 would provide a means to assess the affect of potential future releases of contaminants on 
22 groundwater. These actions would provide protection of human health and the 
23 environment. However, although potential human health and environmental risks at SA 6 
24 have not been evaluated in a PRE or baseline risk assessment, there is no reason to expect 
2s risk to human health and the environment at SA 6. Therefore, this alternative is 
26 considered to provide little increased protection from the NF A Alternative, and the risk 
21 reduction benefit from capping SA 6 is considered low. 
28 

29 

30 

31 

32 

33 

AOC 9. Overall protection of human health and the environment is similar to that 
discussed in Subsection 8.4.2.1. 

AOC 11. Overall protection of human health and the environment is similar to that 
discussed in Subsection 8.4.2.1. 
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2 SA 12. Installation of a low permeability cover at SA 12 would remove potential physical 
3 hazards to occasional site visitors, limit human and ecological exposure to surface soils, 
4 and reduce infiltration of precipitation which could potentially leach contaminants from 
5 landfill debris and contaminate groundwater. Implementation of a long-term groundwater 
6 monitoring program and five-year site review would provide a means to assess the affect 
7 of potential future releases of contaminants on groundwater. These actions would provide 
8 protection of human health and the environment. 
9 

10 SA 13. Installation of a low permeability cover at SA 13 would remove potential physical 
11 hazards to occasional site visitors, limit human and ecological exposure to surface soils, 
12 and reduce infiltration of precipitation, which could potentially leach contaminants from 
13 landfill debris and contaminate groundwater. Implementation of a long-term groundwater 
14 monitoring program and five-year site review would provide a means to assess the affect 
1s of potential future releases of contaminants on groundwater. These actions would provide 
16 protection of human health and the environment. 
17 

rn AOC 40. Overall protection of human health and the environment is similar to that 
19 discussed in Subsection 8.4.2.1. 
20 

21 

22 

23 

24 

25 

26 

27 

28 

AOC 41. Installation of a low permeability cover at AOC 41 would remove potential 
physical hazards to occasional site visitors, limit human and ecological exposure to surface 
soils, and reduce infiltration of precipitation which could potentially leach contaminants 
from landfill debris and contaminate groundwater. Implementation of a long-term 
groundwater monitoring program and five-year site review would provide a means to 
assess the affect of potential future releases of contaminants on groundwater. These 
actions would provide protection of human health and the environment. 

29 8.5.2.2 Compliance with ARARs. Tables 8-14, 8-15, and 8-16 summarize how 
30 Alternative 5 will attain ARARs. 
31 

32 8.5.2.3 Long-term Effectiveness and Permanence. The following paragraphs assess 
33 the long-term effectiveness and permanence of the proposed actions of this alternative. 
34 
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SA 6. The long-term effectiveness of a low permeability landfill cover at controlling 
2 potential future releases from the unsaturated zone beneath the landfill would depend on 
3 maintenance of cap integrity. When adequately installed and maintained, low permeability 
4 cover systems have a history of effectively reducing surface infiltration to landfill 
s materials, promoting surface water drainage, minimizing erosion, and isolating landfill -
6 materials from the environment. 
7 

8 AOC 9. The long-term effectiveness and permanence of this alternative is similar to that 
9 discussed in Subsection 8.4.2.3. 

10 

1: /' OC ] 1. The lc.r1g-tew1 effec livt:ne:s:s and permanence of this alternative is similar to that 
12 discussed in Subsection 8.4.2.3. 
13 

14 SA 12. The long-term effectiveness of a low permeability landfill cover at controiiing 
1 s exposure to surface soil and potential future releases from ihe unsaturated zone beneath 
16 the landfill would depend on maintenance of cap integrity. When adequately installed and 
11 maintained, low permeability cover systems have a history of effectively reducing surface 
1 s infiltration to landfill mate • als, promoting surface water d ai age, minimizin6 er si n, and 
19 isolating landfill materiais from the environment. 
20 

21 SA 13 . The long-term effectiveness of a low permeability landfill cover at controlling 
22 exposure to surface soil and potential future releases from the unsaturated zone beneath 
23 the landfill would depend on the maintenance of cap integrity. When adequately installed 
24 and maintained, low permeability cover systems have a history of effectively reducing 
2s surface infiltration to landfill materials, promoting surface water drainage, minimizing 
26 erosion, and isolating landfill materials from the environment. 
27 

28 AOC 40. The long-term effectiveness and permanence of this alternative is similar to that 
29 discussed in Subsection 8.4.2.3: 
30 

31 . AOC 41 . The long-term effectiveness of a low permeability landfill cover at controlling 
32 exposure to surface soil and potential future releases from the unsaturated zone beneath 
33 the landfill would depend on the maintenance of cap integrity. When adequately installed 
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and maintained, low permeability cover systems have a history of effectively reducing 
2 surface infiltration to landfill materials, promoting surface water drainage, minimizing 
3 erosion, and isolating landfill materials from the environment. 
4 

s 8.5.2.4 Reduction of Toxicity, Mobility, and Volume Through Treatment. The 
6 following paragraphs assess the reduction of toxicity, mobility, and volume of 
1 contaminants through treatment offered by the proposed actions of this alternative. 
8 

9 SA 6. Reduction of toxicity, mobility, or volume of contaminants through treatment 
10 would not be achieved. By reducing the potential for contaminant leaching in the 
11 unsaturated zone, the potential for contaminant migration to groundwater would be 
12 reduced. 
13 

14 AO 9. The reduction of toxicity, mobility, and volume through treatment is similar to 
15 that discussed in Subsection 8.4.2.4. 
16 

17 AOC 11 . The reduction of toxicity, mobility, and volume through treatment is similar to 
1s that discussed in Subsection 8.4.2.4. 
19 

20 A 12. Reduction of toxicity, mobility, or volume of contaminants through treatment 
21 would not be achieved. By reducing the potential for contaminant leaching in the 
22 unsaturated zone, the potential for contaminant migration to groundwater would be 
23 reduced. 
24 

2s SA 13. Reduction of toxicity, mobility, or volume of contaminants through treatment 
26 would not be achieved. By reducing the potential for contaminant leaching in the 
21 unsaturated zone, the potential for contaminant migration to groundwater would be 
2s reduced. 
29 

30 AOC 40. The reduction of toxicity, mobility, and volume through treatment is similar to 
31 that discussed in Subsection 8.4.2.4. 
32 

33 AOC 41. Reduction of toxicity, mobility, or volume of contaminants through treatment 
34 would not be achieved. By reducing the potential for contaminant leaching in the 
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unsaturated zone, the potential for contaminant migration to groundwater would be 
2 reduced. 
3 

4 8.5.2.5 Short-term Effectiveness. The following paragraphs assess the short-tenn 
5 effectiveness of the actions proposed at each of the landfills. 
6 

1 SA 6. This alternative would be expected to present minimal short-tenn risks to workers, 
s the community, and the environment. Risk to the community would be minimal because 
9 residences are not close enough to the site to be impacted by noise or dust potentially 

10 generated from cover system placement activities. It is anticipated that delivery of 
11 constructinn of materials can be pt~r'-'"':.cd to avoid creaLing traffic congestion and hazards. 
12 

1J Grading the landfi ll prior to capping could present potential risk to workers if hazardous 
14 materials are uncovered. Exposure to potentially contaminated soil and debris co ·Id be 
1 s reduced to a safe level by work r dh • nee to general health and safety practic -s, a use 
16 of personnel monitoring during any intrusive activities at the landfill . 
17 

I ~ 

19 

20 

.:...::.=<-Z......:;... . The short-term effectiveness ofthis alternative is similar to that discussed in 
Subsection 8.4 .2.5. 

21 AOC 11. The short-term effectiveness of this alternative is similar to that discussed in 
22 Subsection 8.4.2.5 . 
23 

24 SA 12. This alternative would be expected to present minimal short-term risks to 
25 workers, the community, and the environment. Risk to the community would be minimal 
26 because residences are not close enough to the site to be impacted by noise or dust 
27 potentially generated from cover system placement activities. It is anticipated that delivery 
28 of construction materials can be planned to avoid creating traffic congestion and hazards. 
29 

30 Grading the landfill prior to capping could present potential risk to workers if hazardous 
31 materials are uncovered. Exposure to potentially contaminated soil and debris could be 
32 reduced to a safe level by worker adherence to general health and safety practices, and use 
33 of personnel monitoring during any intrusive activities at the landfill. 
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2 SA 13 . This alternative would be expected to present minimal short-term risks to 
3 workers, the community, and the environment. Risk to the community would be minimal 
4 because residences are not close enough to the site to be impacted by noise or dust 
s potentially generated from cover system placement activities. It is anticipated that delivery 
6 of construction can be planned to avoid creating traffic congestion and hazards. 
7 

s Grading the landfill prior to capping could present potential risk to workers if hazardous 
9 materials are uncovered. Exposure to potentially contaminated soil and debris could be 

10 reduced to a safe level by worker adherence to general health and safety practices, and use 
11 of personnel monitoring during any intrusive activities at the landfill. 
12 

13 AOC 40. The short-term effectiveness ofthis alternative is similar to that discussed in 
14 Subsection 8.4.2.5. 
15 

16 41 . Tbs alternative would be expected to present minimal short-term risks to 
11 workers, the community, and the environment. kisk to the comnmnity would be rr1inimal 
1& because residences are not close enough to the site to be impacted by noise or dust 
19 potentially generated from cover system placement activities. It is anticipated that delivery 
20 of constrnction materials can be plan.'1ed to avoid creating traffic congestion and hazards. 
21 

22 Grading the landfill prior to capping could present potential risk to workers if hazardous 
23 materials are uncovered. Exposure to potentially contaminated soil and debris could be 
24 reduced to a safe level by worker adherence to general health and safety practices, and use 
2s of personnel monitoring during any intrusive activities at the landfill. 
26 

27 8.5.2.6 Implementability. The following paragraphs assess the implementability of the 
2s actions proposed at each of the landfills. 
29 

30 SA 6. Placement ofland use restrictions on property currently owned by the U.S. Army 
31 would be easily implemented upon property transfer. The filing of a Record Notice of 
32 Landfill Operation, in conformance with 310 C:MR 19. 141, is an easily implementable land 
33 use restriction. 
34 
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Cover system construction can be accomplished using standard construction procedures 
2 and conventional earthmoving equipment. Many engineering and construction companies 
3 are qualified to design and construct a landfill cover system. Materials required to 
4 construct a low-permeability cover system are readily available. Post-closure monitoring 
5 and maintenance are easily implementable. Installation of the cover system could increase 
6 the scope of potential future remedial actions at the site, if these actions required access to 
1 the debris. 
8 

9 According to the NCP, no federal, state, or local permits are required for on-site response 
10 actions conducted pursuant to CERCLA, although coordination with review agencies is 
1 , 1ec on1i-i-1e11dt:u. Placement of the cover system would not require any permits, because it is 
12 an on-site activity. Post-closure technical requirements of the Massachusetts Solid Waste 
13 Management Regulations (310 CMR 19. 000) would be met by this alternative. During 
14 construction of the cover system, stormwater mnoff wouid be controlled to rnirjIT'jze 
15 erosion and potential surf ce water contamination. 
16 

11 AOC 9. The implementability of this alternative is similar to that discussed in 
1g Subsection 8.4.2.6. 
19 

20 

21 

22 

AOC 11. The implementability of this alternative is similar to that discussed in 
Subsection 8.4.2 .6. 

23 SA 12. Placement ofland use restrictions on property currently owned by the U.S. Army 
24 would be easily implemented upon property transfer. The filing of a Record Notice of 
2s Landfill Operation, in conformance with 310 CMR 19. 141, is an easily implementable land 
26 use restriction. 
27 

2s Cover system construction can be accomplished using standard construction procedures 
29 and conventional earthmoving equipment. Many engineering and construction companies 
30 are qualified to design and construct a landfill cover system. Materials required to 
31 construct a low-permeability cover system are readily available. Post-closure monitoring 
32 and maintenance are easily implementable. Installation of the cover system could increase • 
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the scope of potential future remedial actions at the site, if these actions required access to 
2 the debris .. 
3 

4 According to the NCP, no federal, state, or local permits are required for on-site response 
s actions conducted pursuant to CERCLA, although coordination with review agencies is 
6 recommended. Placement of the cover system would not require any permits, because it is 
7 an on-site activity. Post-closure technical requirements of the Massachusetts Solid Waste 
s Management Regulations (310 CMR 19. 000) would be met by this alternative. During 
9 construction of the cover system, stormwater runoff would be controlled to minimize 

10 erosion and potential surface water contamination. 
II 

12 A 13 . Placement of land use restrictions on property currently owned by the U.S. Army 
13 would be easily implemented upon property transfer. The filing of a Record Notice of 
14 Landfill Operation, in conformance with 310 CJvfR 19 .141, is an easily implementable land 
1s use restriction. 
16 

11 Cover system construction can be accomplished using standard construction procedures 
18 and conventional earthmoving equipment. Many engineering and construction companies 
19 are qualified to design and construct a landfill cover system. Materials required to 
20 construct a low-permeability cover system are readily available. Post-closure monitoring 
21 and maintenance are easily implementable. Installation of the cover system could increase 
22 the scope of potential future remedial actions at the site, if these actions required access to 
23 the debris. 
24 

2s According to the NCP, no federal, state, or local permits are required for on-site response 
26 actions conducted pursuant to CERCLA, although coordination with review agencies is 
27 recommended. Placement of the cover system would not require any permits, because it is 
2s an on-site activity. Post-closure technical requirements of the Massachusetts Solid Waste 
29 Management Regulations (310 CMR 19.000) would be met by this alternative. During 
30 construction of the cover system, stormwater runoff would be controlled to minimize 
31 erosion and potential surface water contamination. 
32 

33 AOC 40. The implementability of this alternative is similar to that discussed in 
34 Subsection 8.4.2.6. . 
35 

ABB Environmental Services, Inc. 

W001973.DOC 8712--04 

Revised 03/28/97 



SECTION 8 

AOC 41 . Placement of land use restrictions on property currently owned by the U.S . 
2 Army would be easily implemented upon property transfer. 
3 

4 Cover system construction can be accomplished using standard construction procedures 
s and conventional earthmoving equipment. Many engineering and construction companies 
6 are qualified to design and construct a landfill cover system. Materials required to 
7 construct a low-penneability cover system are readily available. Post-closure monitoring 
& and maintenance are easily implementable. Installation of the cover system could increase 
9 the scope of potential future remedial actions at the site, if these actions required access to 

10 the debris. 
ii 

12 According to the NCP, no federal , state, or local permits are required for on-site response 
13 actions conducted pursuant to CERCLA, although coordination with review agencies is 
14 recommended. Placement of the cover system would not require any permits, because it is 
15 an on-site activity. Post-closure technical requirements of the Massachusetts Solid Waste 
16 Management Regulations (310 C:MR 19 .000) would be met by this alternative. During 
11 construction of the cover system, storrnwater runoff would be controlled to minimize 
18 erosion and potential surface water contamination. 
19 

20 

21 

22 

23 

24 

25 

26 

8.5.2. 7 Cost. The cost estimate for Alternative 5 includes estimates of direct and indirect 
capital costs and O&M costs. Direct capital costs included for this alternative include site 
preparation, excavation of sediment and debris, drum removal, cap construction, site 
restoration and monitoring well installation. A 25 percent contingency is included in 
direct cost items to account for unforeseen project complexities (e.g., adverse weather 
conditions and inadequate site characterization). 

21 O&M costs include landfill cover maintenance, and environmental monitoring for 
2& groundwater, wetlands, and sediment. 
29 

30 Table 8-17 summarizes the cost estimate for Alternative 5. The total capital cost (direct 
31 plus indirect costs) is estimated to be $17,843,000. O&M costs are estimated to be 
32 $165,000 per year. 
33 
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To enable evaluation costs that would occur over different time periods, the table also 
2 includes a present worth analysis. Present worth represents the amount of money that, if 
3 invested now and disbursed as needed, would be sufficient to cover all costs as~ociated 
4 with the remedial action over its planned life. A discount rate of 7 percent before taxes 
s and after inflation is used as recommended in OSWER Directive 9355.3-20. Unless noted 
6 otherwise, costs are based on a 3 0-year time frame. The estimated total present worth is 
7 $19,607,000. Cost calculations are included in Appendix D . 
8 

9 

10 8.6 ALTERNATIVE 6: CAP-IN-PLACE AT AOC 41 AND SAs 6, 12, AND 13; AND 

11 EXCAVATION AND CONSOLIDATION OF AOCs 9, 11, AND 40 
12 

13 This subsection describes Alternative 6, evaluates the alternative using the seven 
14 evaluation criteria, and provides a cost estimate. 
15 

16 8.6.1 Description of Alternative 6 
17 

18 Alternative 6 proposes capping at AOC 41 and SAs 6, 12, 13; excavating debris from 
19 AOCs 9, 11, and 40; and consolidating the excavated debris in a proposed secure landfill 
20 near Shepley's Hill Landfill. Based on availabie information, these areas contain non-
21 hazardous debris only. The SA/ AOCs will be treated as construction debris landfills. 
22 

23 Alternative 6 also includes removing exposed drums at Cold Spring Brook Landfill 
24 (AOC 40) to remove a potential source of contamination, and excavating sediment from 
25 two hot spots in Cold Spring Brook Pond, to reduce ecological risk from exposure to 
26 contaminated sediments. These actions were described previously in the FS for AOC 40 
27 (ABB-ES, 19946). 
28 

29 Key components of Alternative 6 include: 
30 

31 Cap-in-Place AOC 41, SAs 6, 12, 13 
32 

33 • Mobilization/demobilization; 
34 • Site preparation; 
35 • UXO monitoring at SAs 6, 12 and AOC 41; 
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• Cap construction; 
2 • Site restoration; 
3 • Wetland restoration; 
4 • Institutional controls; 
5 • Cover system monitoring and ·maintenance; and 
6 • Five-year site reviews. 
7 

s Excavation and Consolidation at AOCs 9, 11 and 40 
9 

10 • Mobilization/demobilization; 
11 • AOC 40 sediment removal and disposal; 
12 • AOC 40 drum removal and disposal; 
13 • Debris excavation and backfill at AOCs 9, 11 and 40; 
14 • Wetlands restoration; 
15 • Consoiidation of excavated debris at Consolidation Landfill; 
16 1t Institutional controls; 
11 ., Cover system monitoring and maintenance at Consolidation Landfill; and 
us • Five-year Site Reviews; 
19 

20 8.6.1.2 Description of Cap-In-Place Components for Alternative 6. 
21 

22 Mobilization/demobilization. This component is similar to that discussed in Alternative 2, 
23 Subsection 8.2.1.3 . 
24 

25 

26 

27 

Site preparation. This component is similar to that discussed in Alternative 2, 
Subsection 8.2.1.3 . 

2s UXO monitorine: at SAs 6, 12 and AOC 41 . This component is similar to that discussed 
29 in Alternative 5, Subsection 8.5.1.2. 
30 

31 Cap construction . This component is similar to that discussed in Alternative 2, 
32 Subsection 8.2.1.3 . 

ABB Environmental Services, Inc. 

W001973 .DOC 

8-64 

8712--04 

Revised 03/28/97 



2 

3 

4 

~ite restoration. This component is similar to that discussed in Alternative 2, 
Subsection 8.2.1.3 . 

SECTION 8 

s Wetland restoration. This component is similar to that discussed in Alternative 2, 
6 Subsection 8.2.1.3. 
7 

s Institutional controls. This component is similar to that discussed in Alternative 2, 
9 Subsection 8.2.1.3 . 

10 

11 over system monitorinQ and maintenance. This component is similar to that discussed in 
12 Alternative 2, Subsection 8.2.1.3 . 
13 

14 Five-year site reviews. This component is similar to that discussed in Alternative 2, 
1s Subsection 8.2.1.3 . 
]6 

17 8.6.1..3 Description of Excavate and Consolidate AOCs 9, 11 and AOC 40 
1M Components for Alternative 6. 
19 

20 Mobilization/demobilization , This component is similar to that discussed in Alternative 2, 
21 Subsection 8.2.1.3. 
22 

23 Site preparation. This component is similar to that discussed in Alternative 2, 
24 Subsection 8.2.1.3 . 
25 

26 Sediment removal and disposal at AOC 40 . This component is similar to that discussed in 
21 Alternative 2, Subsection 8.2.1 .3. 
28 

29 Drum removal and disposal at AOC 40. This component is similar to that discussed in 
30 Alternative 2, Subsection 8.2.1.3. 
31 

32 Debris excavation and backfill at AOCs 9. 11 and 40. This component for AOC 9 and 
33 AOC 40 is similar to that discussed in Alternative 4, Subsection 8.4.1.3. 
34 
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At AOC 11, excavation of debris would be accomplished in phases because some debris is 
2 buried below the groundwater table. The site is between wetlands to the north and south, 
3 and adjacent to the Nashua River to the east. ·A natural 40 ft wide berm along the Nashua 
4 River separates the debris from the river water. This berm is 8 to 10 feet above normal 
s river elevations, but still below flood stage. Excavation would be planned for the low-
6 flow summer months. The first phase would be to excavate all of the debris above the 
7 watertable utilizing a backhoe, bulldozer and trucks. The estimated volume of debris 
8 above groundwater is about 90 percent of the total amount of AOC 11. The second phase, 
9 removing the debris (about 10 percent) from below groundwater, would require 

10 dewatering of one limited area at a time, then excavating and immediately backfilling. 
11 D1;wate1 i1ig wuuicl c.;onsisr of a rwo rows of individual sumps either side of the debris to 
12 intercept groundwater from the river and from the upland hill. The length of the 
13 dewatered excavation would vary from 50 to 100 ft. After one 100-ft long section is 
14 excavated and back.filled, the operation would move along until all of the 500-ft long 
13 excavation of debris is removed. Additional soils investigation would be necessary during 
16 design to determine soil properties and limits of debris. 
17 

1s Wetla ds restora ion. This component is similar to that discussed in Alternative 2, 
19 Subsection 8.2.1.3. 
20 

21 Consolidation of excavated debris at Consolidation Landfill. This component is similar to 
22 that discussed in Alternative 4, Subsection 8.4.1.3. In Alternative 6, the Consolidation 
23 Landfill volume would be 343,000 cy. 
24 

25 

26 

27 

Institutional controls. This component is similar to that discussed in Alternative 2, 
Subsection 8.2.1.3. 

28 Cover svstem monitoring and maintenance at Consolidation Landfill. This component is 
29 similar to that discussed in Alternative 4, Subsection 8.4.1.3. 
30 

31 Five-year site reviews. This component is similar to that discussed in Alternative 2, 
32 Subsection 8.2. l.3. 
33 
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8.6.2 Detailed Evaluation of Alterna.tive 6 . 
2 

SECTION 8 

3 The following subsections present an assessment of Alternative 6 according to the seven 
4 evaluation criteria. 
5 

6 8.6.2.1 Overall Protection of Human Health and the Environment. The following 
7 paragraphs assess how the proposed actions of this alternative would provide protection 
8 of human health and the environment. 
9 

10 SA 6. Overall protection of human health and the environ..rnent is similar to that discussed 
11 in Subsection 8.5 .2.1. 
12 

13 

14 

15 

AOC 9. Overall protection of human health and the environment is similar to that 
discussed in Subsection 8.5.2.1. 

16 C 11. This alternative would provide protection of human health and the environment 
n by excavating landfill materials and then disposing of them at the consolidation facility. 
18 T},js would prevent potential future exposure to surface soil and sediment and would 
19 prevent potential future releases from landfill debris to groundwater. However, moving 
20 the landfill debris to a separate consolidation facility would transfer the risk of potential 
21 releases to another location. The baseline human health and ecological risk assessments 
22 did not identify unacceptable risks from wastes at AOC 11. Therefore, the risk reduction 
23 benefit from excavating and consolidating AOC 11 is considered low. 
24 

25 

26 

27 

28 

29 

30 

SA 12. Overall protection of human health and the environment is similar to that 
discussed in Subsection 8.5.2.1. 

SA 13. Overall protection of human health and the environment is similar to that 
discussed in Subsection 8.5.2.1. 

31 AOC 40. Overall protection of human health and the environment is similar to that 
32 discussed in Subsection 8.5 .2.1. 
33 

34 AOC 41. Overall protection of human health and the environment is similar to that 
35 discussed in Subsection 8.5.2.1. 
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2 8.6.2.2 Compliance with ARARs. Tables 8-18, 8-19, and 8-20 summarize how 
3 Alternative 6 will attain ARARs. 
4 

5 8.6.2.3 Long-term Effectiveness and Permanence. The following paragraphs assess 
6 the long-term effectiveness and permanence of the proposed actions of this alternative. 
7 

8 SA 6. The long-term effectiveness and permanence of this alternative is similar to that 
9 discussed in Subsection 8.5 .2.3 . 

10 

JJ 

12 

13 

14 

15 

16 

17 

19 

20 

21 

Aor- 9. The lc.HiJ?,-i.t:rm effectiveness and permanence ofthis alternative is similar to that 
discussed in Subsection 8.5.2.3 . 

AOC 1 l. Excavation oflandfill debris would effectively prevent human and ecological 
exposure and would prevent the landfill from being a potentiai source of future 
groundwater contamination. The effectivene s of the consolidaf on facility at ·solating 
landfill debris, would depend on the quality of construction and proper maintenance of 
cover and leachate collection systems. Landfills h t inclu groundwater protection 
systems with leachate collection, cover systems, and long-term monitoring and 
maintenance have a history of effectively isolating wastes from the environment. 

22 SA 12. The long-term effectiveness and permanence ofthis alternative is similar to that 
23 discussed in Subsection 8.5.2.3 . 
24 

2s SA 13 . The long-term effectiveness and permanence of this alternative is similar to that 
26 discussed in Subsection 8.5.2.3. 
27 

28 

29 

30 

31 

32 

33 

AOC 40. The long-term effectiveness and permanence of this alternative is similar to that 
discussed in Subsection 8.5.2.3. 

AOC 41 . The long-term effectiveness and permanence of this alternative is similar to that 
discussed in Subsection 8.5.2.3. 
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SECTION 8 

8.6.2.4 Reduction of Toxicity, Mobility, and Volume Through Treatment. The 
2 following paragraphs assess the reduction of toxicity, mobility, and volume of 
3 contaminants through treatment offered by the proposed actions ofthis alternative. 
4 

s SA 6. The reduction of toxicity, mobility, and volume through treatment is similar to that 
6 discussed in Subsection 8.5 .2.4. 
7 

8 AOC 9. The reduction of toxicity, mobility, and volume through treatment is similar to 
9 that discussed in Subsection 8.5.2.4. 

10 

11 AOC 11 . Reduction of toxicity, mobility, or volume of landfill contaminants through 
12 treatment would not be achieved. By removing landfill debris, ihe potential for leaching of 
13 landfill materials and contamination of groundwater would be reduced. No reduction of 
14 toxicity, mobility, or volume of groundwater contaminants would be achieved. Disposal 
1s of excavated landfill debris at a consolidation facility with low permeability liner, leachate 
16 collection, and low permeability cover would reduce contaminant mobility. 
17 

18 SA 12. The reduction of toxicity, mobility, and volume through treatment is similar to 
19 that discussed in Subsection 8.5.2.4. 
20 

21 SA 13 . The reduction of toxicity, mobility, and volume through treatment is similar to 
22 that discussed in Subsection 8.5.2.4. 
23 

24 AOC 40. The reduction of toxicity, mobility, and volume through treatment is similar to 
2s that discussed in Subsection 8.5.2.4. 
26 

21 AOC 41. The reduction of toxicity, mobility, and volume through treatment is similar to 
28 that discussed in Subsection 8.5.2.4. 
29 

30 8.6.2.5 Short-term Effectiveness. The following paragraphs assess the short-term 
31 effectiveness of the actions proposed at each of the landfills. 
32 

33 SA 6. The short-term effectiveness of this alternative is similar to that discussed in 
34 Subsection 8.5.2.5 . 
35 
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AOC 9. The short-term effectiveness of this alternative is similar to that discussed in 
2 Subsection 8.5.2.5. 
3 

4 AOC 11 . This alternative is expected to present minimal risks to workers, the community, 
s and the environment. Transportation of excavated materials would be planned to avoid· 
6 creating traffic congestion and hazards to the community. 
7 

8 Available infonnation does not suggest the presence of hazardous substances that would 
9 present a risk to workers during excavation. Worker adherence to general health and 

1 o safety practices, and use of persoMel monitoring would reduce potential exposure to 
: : potcr,tially hii.L.,u <lous substances to a safe level. Excavation oflandfilled debris and 
12 construction of the consolidation facility could generate dust. Dust suppression 
13 techniques would reduce potential risk to workers and the community. 
14 

15 SA 2. The short-term effectiveness of this alternative is similar to that discussed in 
16 Subsection 8.5.2.5. 
17 

1z ..., 13. The hart-term effectiveness ofthis alternative is si ·1ar to that discussed in 
19 Subsection 8.5.2.5 . 
20 

21 AO 40. The short-term effectiveness of this alternative is similar to that discussed in 
22 Subsection 8.5.2.5. 
23 

24 AOC 41 . The short-term effectiveness of this alternative is similar to that discussed in 
25 Subsection 8.5.2.5 . 
26 

21 8.6.2.6 Implementability. The following paragraphs assess the implementability of the 
2s actions proposed at each of the landfills. 
29 

30 SA 6. The implementability of this alternative is similar to that discussed in 
31 Subsection 8.5.2.6. 
32 
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AOC 9. The implementability -0f this alternative is similar to that discussed in 
2 Subsection 8.5.2.6. 
3 

4 AOC 11. Landfill excavation and construction can be accomplished using standard 
s construction procedures and conventional earthmoving equipment and many engineering 
6 and construction companies are qualified and available. Successfu l implementation of this 
1 alternative is contingent on the approval and construction of a consolidation facility to • 
8 accept the excavated debris. The consolidation facility would be constructed and 
9 maintained to effectively isolate debris excavated from AOC 11. Implementation ofthis 

10 alternative would not limit or interfere with the ability to perform future remedial actions 
11 at AOC 11. 
12 

13 All activities to excavate AOC 11 would be conducted on-site, and permits would not be 
14 required. Design, construction, operation, closure, and post-closure mor1.itoring and 
1 s maintenance of the consolidation facility would be conducted according to the technical 
16 requirements of Massachusetts 310 C:MR 19. 000 . 
17 

18 Consolidation of this disposal ~rea with others reduce the administrative burden and 
i 9 complexity of implementing the long-term monitoring and maintenance requirements of 
20 3 IO CMR 19. 000 at separate disposal areas. 
21 

22 SA 12. The implementability of this alternative is similar to that discussed in 
23 Subsection 8.5 .2.6. 
24 

2s SA i 3. The implementability of this alternative is similar to that discussed in 
26 Subsection 8.5.2.6. 
27 

2s AOC 40 . The implementability of this alternative is similar to that discussed in 
29 Subsection 8.5 .2.6. 
30 

31 AOC 41 . The implementability of this alternative is similar to that discussed in 
32 Subsection 8.5.2.6. 
33 

34 8.6.2. 7 Cost. The cost estimate for Alternative 6 includes estimates of direct and indirect 
35 capital costs and O&M costs. Direct capital costs included for this alternative include site 
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SECTION 8 

preparation, sediment and debris excavation, drum removal, cap construction site 
2 restoration and monitoring well installation. A 25 percent contingency is included in 
3 direct cost items to account for unforeseen project complexities ( e.g., adverse weather 
4 conditions and inadequate site characterization). 
5 

6 O&M costs include landfill cover maintenance, and environmental monitoring for 
1 groundwater, wetlands, and sediment. 
8 

9 Table 8-21 summarizes the cost estimate for Alternative 6. The total capital cost ( direct 
10 plus indirect costs) is estimated to be $19,828,000. O&M costs are estimated to be 
11 $161,000peryear. 
12 

13 To enable evaluation costs that would occur over different time periods, the table also 
14 includes a present worth analysis. Present worth represen.s the amount of money thal, if 
1 s invested now and disbu ed needed, would be sufficient to cover all co ts associated 
16 with he remedial action over its planned life. A discount rate of 7 percent before taxes 
n and after inflation is used as reconu'11ended in OSWER Directive 9355.3-20. Unless noted 
18 otherwise, costs are based on a 3 0-year time frame. The estimated total present orth is 
19 $21,585,00. Cos calculations are included in Appendix D. 
20 

21 

22 8.7 ALTERNATIVE 7: CAP-IN-PLACE AT ALL SEVEN DISPOSAL AREAS 

23 

24 This subsection describes Alternative 7, evaluates the alternative using the seven 
2s evaluation criteria and provides a cost estimate. 
26 

21 This alternative includes construction of a cap over each of the seven disposal sites. 
28 Alternative 7 also includes removing exposed drums at AOC 40 to remove a potential 
29 source of contamination, and excavation of sediment from two hot spots in Cold Spring 
30 Brook Pond, to reduce ecological risk from exposure to contaminated sediments. These 
31 actions at AOC 40 were described previously in the FS for AOC 40 (ABB-ES, 1994b). 
32 
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8. 7.1 Description Of Alternative 7 
2 

3 Key components of Alternative 7 include: 
4 

5 

6 

Cap-in-Place AOCs 9, 11, 40, 41 and SAs 6, 12, 13 

7 • Mobilization/demobilization; 
s • Site preparation; 
9 • AOC 40 sediment removal and disposal; 

10 • AOC 40 drum removal and disposal; 
t 1 • UXO monitoring; 
12 • Cap construction; 
13 • Site restoration; 
14 = Wetland restoration; 
D • Institutional controls; 
16 • Cover system monitoring and maintenance; and 
17 • Five-year site reviews. 
l8 

19 8.7.1.1 Description of Cap-In-Place Components for Alternative 7. 
20 

SECTION 8 

21 Mobilization/demobilization. This component is similar to that discussed in Alternative 2, 
22 Subsection8.2.l.3 . 
23 

24 

25 

26 

Site preparation. This component is similar to that discussed in Alternative 2, 
Subsection 8.2.1 .3. 

21 Sediment removal and disposal at AOC 40. This component is similar to that discussed in 
28 Alternative 2, Subsection 8.2.1.3 . 
29 

30 Drum removal and disposal at AOC 40. This component is similar to that discussed in 
31 Alternative 2, Subsection 8.2.1.3 . 
32 

33 UXO monitoring. This component is similar to that discussed in Alternative 5, 
34 Subsection 8.5.1.2. 
35 
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Cap construction. This component is similar to that discussed in Alternative 2, 
2 Subsection 8.2.1.3 .. 
3 

4 

5 

6 

Site restoration. This component is similar to that discussed in Alternative 2, 
Subsection 8.2.1.3. 

7 Wetland restoration. This component is similar to that discussed in Alternative 2, 
s Subsection 8.2.1.3. 
9 

JO 

11 

Institutional controls. This component is similar to that discussed in Alternative 2, 
·"nhi;:Prtinn R.2 . 1 .3. 

12 

13 Cover svstem monitorine and maintenance. This component is similar to that discussed in 
14 Alternative 2, Subsection 8.2.1.3 , and 
15 

16 Five-year site reviews. This component is similar to that discussed in Alternative 2, 
11 Subsection 8.2.1.3 . 
18 

19 8. 7 .2 Detailed Evaluation of Alternative 7 
20 

21 The following subsections present an assessment of Alternative 7 according to the seven 
22 evaluation criteria. 
23 

24 8.7.2.1 Overall Protection of Human Health and the Environment. The following 
25 paragraphs assess how the proposed actions of this altei:native would provide protection 
26 of human health and the environment. 
27 

28 SA 6. Overall protection of human health and the environment is similar to that discussed 
29 in Subsection 8.5.2.1. 
30 

31 AOC 9. Overall protection of human health and the environment is similar to that 
32 discussed in Subsection 8.2.2.1 . 
33 
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AOC 11. Overall protection of human health and the environment is similar to that 
2 discussed in Subsection 8 .3 .2 .1. 
3 

4 SA 12. Overall protection of human health and the environment is similar to that 
s discussed in Subsection 8.5.2.1. 
6 

7 

8 

9 

SA 13. Overall protection of human health and the environment is similar to that 
discussed in Subsection 8.5 .2.1. 

10 AOC 40. Overall protection of human health and the environment is similar to that 
11 discussed in Subsection 8.2.2.1. 
12 

13 AOC 41. Overall protection of human health and the environment is similar to that 
14 discussed in Subsection 8.5.2.1. 
15 

16 8.7.2.2 Compliance with ARARs. Tables 8-22, 8-23, and 8-24 summarize how 
n Alternative 7 wili attain ARAR.s. 
18 

19 8. 7 .2.3 Long-term Effectiveness and Permanence. The following paragraphs assess 
20 the long-term effectiveness and permanence of the proposed actions of this alternative. 
21 

22 SA 6. The long-term effectiveness and permanence of this alternative is similar to that -
23 discussed in Subsection 8.5 .2.3. 
24 

25 AOC 9. The long-term effectiveness and permanence of this alternative is similar to that 
26 discussed in Subsection 8.2.2.3. 
27 

2s AOC 11 . The long-term effectiveness and permanence of this alternative is similar to that 
29 discussed in Subsection 8.3 .2.3. 
30 

31 SA 12. The long-term effectiveness and permanence of this alternative is similar to that 
32 discussed in Subsection 8.5.2.3. 
33 

34 SA 13. The long-term effectiveness and permanence of this alternative is similar to that 
35 discussed in Subsection 8.5 .2.3. 
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2 AOC 40. The long-term effectiveness and permanence of this alternative is similar to that 
3 discussed in Subsection 8.2.2.3. 
4 

5 

6 

7 

AOC 41. The long-term effectiveness and permanence of this alternative is similar to that 
discussed in Subsection 8.5.2.3 . 

8 8.7.2.4 Reduction of Toxicity, Mobility, and Volume Through Treatment. The 
9 following paragraphs assess the reduction of toxicity, mobility, and volume of 

10 contaminants through treatment offered by the proposed actions of this alternative. 
1! 

12 SA 6. The reduction of toxicity, mobility, and volume through treatment is similar to that 
n discussed in Subsection 8.5.2.4. 
14 

1s AOC 9. The reduction of toxicity, mobility, and volume through treatment is similar to 
16 that discussed in Subsection 8.2.2.4. 
17 

18 AOC 11. The reduction of toxicity, mobility, and volume through treatment is similar to 
19 that discussed in Subsection 8.3.2.4. 
20 

21 SA 12. The reduction of toxicity, mobility, and volume through treatment is similar to 
22 that discussed in Subsection 8.5.2.4. 
23 

24 SA 13 . The reduction of toxicity, mobility, and volume through treatment is similar to 
2s that discussed in Subsection 8.5.2.4. 
26 

21 AOC 40. The reduction of toxicity, mobility, and volume through treatment is similar to 
28 that discussed in Subsection 8.2.2.4. 
29 

30 AOC 41. The reduction of toxicity, mobility, and volume through treatment is similar to 
11 that discussed in Subsection 8.5.2.4. 
32 
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8.7.2.5 Short-term Effectiveness. The following paragraphs assess the short-term 
2 effectiveness of the actions proposed at each of the landfills. 
3 

4 SA 6. The short-term effectiveness of this alternative is similar to that discussed in 
5 Subsection 8.5.2.5. 
6 

7 AOC 9. The short-term effectiveness of this alternative is similar to that discussed in 
s Subsection 8.2.2.5 . 
9 

10 AOC 11. The short-term effectiveness of this alternative is similar to that discussed in 
11 Subsection 8.3.2.5 . 
12 

13 SA 12. The short-term effectiveness ofthis alternative is similar to that discussed in 
14 Subsection 8.5.2.5. 
15 

16 SA 13 . The short-term effectiveness of this alternative is similar to that discussed in 
17 Subsection 8.5.2.5. 
18 

19 AOC 40. The short-term effectiveness of this alternative is similar to that discussed in 
20 Subsection 8.2.2.5. 
21 

22 AOC 41 . The short-term effectiveness of this alternative is similar to that discussed in 
23 Subsection 8.5 .2.5. 
24 

25 8.7.2.6 lmpiementability. The following paragraphs assess the implementability of the 
26 actions proposed at each of the landfills. 
27 

28 SA 6. The implementability of this alternative is similar to that discussed in 
29 Subsection 8.5.2.6. 
30 

31 AOC 9. The implementability of this alternative is similar to that discussed in 
32 Subsection 8.2.2.6. 
33 

34 AOC 11 . The implementability of this alternative is similar to that discussed in 
35 Subsection 8.3.2.6. 
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SECTION 8 

SA 12. The implementability of this alternative is similar to that discussed in 
Subsection 8.5 .2.6. 

SA 13 . The implementability of this alternative is similar to that discussed in 
Subsection 8.5 .2.6. 

8 AOC 40 . The implementability of this alternative is similar to that discussed in 
9 Subsection 8.2.2.6. 

10 

II A or 41 _ Th~ imp!ementabilitJ' cf t!,Js altem~ti'v~ is sirrJ.lar to that discussed if1 

12 Subsection 8.5.2.6. 
13 

14 8. 7.2. 7 Cost. The cost estimate for Alternative 7 includes estimates of direct and indirect 
15 capital costs and O&M costs. Direct capital costs in_cluded for this alternative include site 
16 preparation, sediment and debris excavation, drum removal, cap construction, site 
1, restoration and monitoring well instaliation. A 25 percent contingency is included in 
18 direct cost items to account for unforeseen project complexities (e.g., adverse weather 
19 conditions and inadequate site characterization). 
20 

21 O&M costs include landfill cover maintenance and environmental monitoring for 
22 groundwater, wetlands and sediment. 
23 

24 Table 8-25 summarizes the cost estimate for Alternative 7. The total capital cost (direct 
25 plus indirect costs) is estimated to be $9,832,000. O&M costs are estimated to be 
26 $221 ,000 per year. 
27 

28 To enable evaluation costs which would occur over different time periods, the table also 
29 includes a present worth analysis. Present worth represents the amount of money that, if 
30 invested now and disbursed as needed, would be sufficient to cover all costs associated 
31 with the remedial action over its planned life. A discount rate of 7 percent before taxes 
32 and after inflation is used as recommended in OSWER Directive 9355.3-20. Unless noted 
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otherwise, costs are based on a 3 0-year time frame. The estimated total present worth is 
2 $12,466,000. Cost calculations are included in Appendix D. 
3 

4 

5 8.8 
6 

7 

8 

ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11 (DISPOSAL IN 

CONSOLIDATION LANDFILL); AND EXCAVATION AND CONSOLIDATION OF 
AOCs 9, 40, AND 41, AND SAs 6, 12, AND 13 

9 This subsection describes and evaluates Alternative 8 using the seven evaluation criteria, 
1 o and provides a cost estimate. 
11 

12 8.8.1 Description Of Alternative 8 
13 

14 Alternative 8 proposes limited removal of debris from AOC 11; excavating debris from 
15 AOCs 9, 40, 41 and SAs 6, 12, 13; and consolidating the excavated debris in a proposed 
16 secure landfill near Shepley's Hill Landfill. Based on available information, these areas 
11 contain non-hazardous debris oniy. The SA/ AOCs will be treated as construction debris 
1s landfills. 
19 

20 Based on archeological monitoring conducted during predesign investigations at SA 6, 
21 further study is assumed to be warranted prior to disturbance of waste at this site. Work 
22 at th.is site would need to comply with the requirements of the National Historical 
23 Preservation Act which establishes procedures to provide for preservation of historical and 
24 archeological data which might be destroyed through alteration of terrain as a result of a 
25 Federal construction project. Archeological mo~toring at the remaining six SA/AOCs is 
26 not anticipated. 
27 

28 Alternative 8 also includes removing exposed drums at Cold Spring Brook Landfill 
29 (AOC 40) to remove a potential source of contamination, and excavating sediment from 
30 two hot spots in Cold Spring Brook Pond, to reduce ecological risk from exposure to 
31 contaminated sediments. These actions were described previously in the FS for AOC 40 
32 (ABB-ES, 1994b ). 
33 

34 The key components of Alternative 8 include: 
35 
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Limited Removal at AOC 11 
2 

3 • Mobilization/demobilization; 
4 • Excavation of debris and transportation to the Consolidation Landfill; 
5 • Backfilling site; and 
6 • Site restoration. 
7 

8 

9 

Excavation and Consolidation at AOCs 9, 40, 41 and SAs 6, 12, 13 

10 • Mobilization/demobilization; 
11 • AOC 40 sediment removal and disposal; 
12 • AOC 40 drum removal and disposal; 
13 • UXO monitoring at SAs 6, 12 and AOC 41; 
14 It Debris excavation and backfill; 
15 • Wetlands restoration; 
16 * Consolidation of excavated debris at Consolidation Landfill; 
11 o institutional controls; 
18 = Cover system monitoring and maintenance at Consolidation Landfill; and 
19 !!I Five-year site reviews; 
20 

21 8.8.1.1 Description of Limited Removal Components for Alternative 8. 
22 

23 Mobilization/demobilization. This component is similar to that discussed in Alternative 2, 
24 Subsection 8.2.1.2. 
25 

26 Excavation of debris and transportation to the Consolidation Landfi ll . This component is 
21 similar to that discussed in Alternative 2, Subsection 8.2.1.2. 
28 

29 Backfilling site. This component is similar to that discussed in Alternative 2, 
30 Subsection 8.2.1.2. 
31 
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3 

Site restoration. This component is similar to that discussed in Alternative 2, 
Subsection 8.2.1.2. 

SECTION 8 

4 8.8.1.2 Description of Excavation and Consolidation Components for Alternative 8. 
5 

6 

7 

8 

9 

10 

JI 

Mobilizatidn/demobilization. This component is similar to that discussed in Alternative 2, 
Subsection 8.2.1.3 . 

Site preparation. This component is similar to that discussed in Alternative 2, 
Subsection 8.2.1.3. 

12 ediment removaJ and disposaJ at AOC 40. This component is similar to that discussed in 
13 Alternative 2, Subsection 8.2.1.3. 
14 

15 Drum removal and dispo · lat OC 40. This component is similar to that discussed in 
16 Alternative 2, Subsection 8.2.1.3 : 
17 

1& UXO monitorimt This component is similar to that discussed in Alternative 2, 
19 Subsection 8.5. l.2. 
20 

21 Debris excavation and backfill at AOCs 9 and 40. This component is similar to that 
22 discussed in Alternative 4, Subsection 8.4.1.3 . 
23 

24 Wetlands restoration. This component is similar to that discussed in Alternative 2, 
25 Subsection 8.2. l.3. 
26 

21 Consolidation of excavated debris at Consolidation Landfill. This component is similar to 
28 that discussed in Alternative 4, Subsection 8.4.1.3. The Consolidation Landfill volume for 
29 Alternative 8 is 327,000 cy. 
30 

31 Institutional controls. This component is- similar to that discussed in Alternative 2, 
32 Subsection 8.2.1.3, 
33 

34 Cover system monitoring and .maintenance at Consolidation Landfill . This component is 
35 similar to that discussed in Alternative 4, Subsection 8.4.1 .3. 
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2 Five-year site reviews. This component is similar to that discussed in Alternative 2, 
3 Subsection 8.2.1.3. 
4 

s 8.8.2 Detailed Evaluation of Alternative 8 
6 

1 The following subsections present an assessment of Alternative 8 according to the seven 
s evaluation criteria. 
9 

10 8.8.2.1 Overall Protection of Human Health and the Environment. The following 
11 paragraphs assess how the proposed actions of this alternative would provide protection 
12 of human health and the environment. 
13 

14 S_A_ 6. This alternative would provide protection of human health and the environment by 
1s excavating landfill materials and then disposing of them at the consolidation facility . This 
16 would prevent potential future exposure to surface soil and sediment and would prevent 
11 potential future releases from landfill debris to groundwater. However, moving the landfill 
1 & debris to a separate consolidation facility would transfer the risk of potential releases to 
19 another location. But even though potential human health and environmental risks at SA 
20 6 have not been evaluated in a PRE or baseline risk assessment, there is no reason to 
21 expect risk to human health and the environment at SA 6. Therefore, the risk reduction 
22 benefit from excavating and consolidating SA 6 is considered low. 
23 

24 AOC 9. Overall protection of human health and the environment is similar to that 
2s discussed Subsection 8.4.2.1 . 
26 

27 

28 

29 

AOC 11. Overall protection of human health and the environment is similar to that 
discussed Subsection 8.4.2.1. 

30 SA 12. This alternative would provide protection of human health and the environment by 
31 excavating landfill materials and then disposing of them at the consolidation facility. This 
32 would prevent potential future exposure to surface soil and sediment and would prevent 
33 potential future releases from landfill debris to groundwater. However, moving the landfill 
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debris to a separate consolidation facility would transfer the risk of potential releases to 
2 another location. But because the consolidation facility would be lined; potential risk 
3 would be less than if the landfill materials were left in place. Since the potential risk is low 
4 to begin with, potential risk reduction benefits are considered low. 
5 

6 SA 13 . This alternative would provide protection of human health and the environment by 
1 excavating landfill materials and then disposing of them at the consolidation facility. This 
8 would prevent potential future exposure to surface soil and sediment and would prevent . 
9 potential future releases from landfill debris to groundwater. However, moving the landfill 

10 debris to a separate consolidation facility would transfe the risk of potential releases to 
11 another location. But because the consolidation facility would be lined. potential risk 
12 would be less than if the landfill materials were left in place. Since the potential risk is low 
13 to begin with, potential risk reduction benefits are considered low. 
14 

15 AO 40. Overall protection of human health and the environment is similar to that 
16 discussed Subsection 8.4.2.1. 
17 

1 M AOC 41 . his alternative would provide protection of human health and the e vironment 
19 by excavating landfill materials and then disposing of them at the consolidation facility . 
20 This would prnvent potential future exposure o surface soil and sediment and would 
21 prevent potential future releases from landfill debris to groundwater. However, moving 
22 the landfill debris to a separate consolidation facility wou1d transfer the risk of potential 
23 releases to another location. But .because the consolidation facility would be lined, 
24 potential risk would be less than if the landfill materials were left in place. Since the 
25 potential risk is low to begin with, potential risk reduction benefits are considered low. 
26 

21 8.8.2.2 Compliance with ARARs. Tables 8-26, 8-27, and 8-28 summarize how 
28 Alternative 8 will attain ARARs. 
29 

30 8.8.2.3 Long-term Effectiveness and Permanence. The following paragraphs assess 
31 the long-term effectiveness and permanence of the proposed actions of this alternative. 
32 

33 SA 6. Excavation of landfill debris would effectively prevent human and ecological 
34 exposure and would prevent the landfill from being a potential source of future 
35 groundwater contamination. The effectiveness of the consolidation facility at isolating 
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landfill debris would depend on the quality of construction and proper maintenance of 
2 cover and leachate collection systems. Landfills that include groundwater protection 
3 systems with leachate collection, cover systems, and long-tenn monitoring and 
4 maintenance have a history of effectively isolating wastes from the environment. 
5 

6 AOC 9. The long-tenn effectiveness and pennanence of this alternative is similar to that 
7 discussed in Subsection 8.4.2.3. 
8 

9 AOC 11. The long-term effectiveness and permanence of this alternative is similar to that 
10 discussed in Subsection 8.4.2.3. 

12 A 12. Excavation oflandfill debris would effectively prevent human and ecological 
13 exposure and would prevent the landfill from being a potential source of future 
14 groundwater contamination. The effectiveness of the consolidation facility at isolating 
15 landfill debris would depend on the quality of construction and proper maintenance of 
16 cover and leachate collection systems. Landfills that include groundwater protection 
n systems with leachate collection, cover systems, and long-term monitoring and 
18 maintenance have a history of effectively isolating wastes from the environment. 
19 

20 SA 13. Excavation of iandfill debris would effectively prevent human and ecological 
21 exposure and would prevent the landfill from being a potential source of future 
22 groundwater contamination. The effectiveness of the consolidation facility at isolating 
23 landfill debris, would depend on the quality of construction and proper maintenance of 
24 cover and leachate collection systems. Landfills that include groundwater protection 
2s systems, with leachate collection, cover systems and long-tenn monitoring and 
26 maintenance have a history of effectively isolating wastes from the environment. 
27 

28 AOC 40. The long-term effectiveness and pennanence ofthis alternative is similar to that 
29 discussed in Subsection 8.4.2.3. 
30 

31 AOC 41. Excavation of landfill debris would effectively prevent human and ecological 
32 exposure and would prevent the landfill from being a potential source of future 
33 groundwater contamination. The effectiveness of the consolidation facility at isolating 
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landfill debris would depend on the quality of construction and proper maintenance of 
2 cover and leachate collection systems. Landfills that include groundwater_ protection 
3 systems with leachate collection, cover systems, and long-term monitoring and 
4 maintenance have a history of effectively isolating wastes from the environment. 
5 

6 8.8.2.4 Reduction of Toxicity, Mobility, and Volume Through Treatment. The 
7 following paragraphs assess the reduction of toxicity, mobility, and volume of 
& contaminants through treatment offered by the proposed actions of trus alternative. 
9 

10 SA 6. Reduction of toxicity, mobility, or volume oflandfill contaminants through 
11 treatment would not be acrueved. By removing landfill debris, the potential for leaching of 
12 landfill materials and contamination of groundwater would be reduced. No reduction of 
13 toxicity, mobility, or volume of groundwater contaminants would be achieved. Disposal 
14 of excavated landfill debris at a consolidation facility with low permeability liner, leachate 
1s collection, and low permeability cover would reduce contaminant mobility. 
16 

17 AOC 9. The reduction in toxicity, mobility, and volume is similar to that discussed in 
1& Subsection 8.4.2.4. 
19 

20 

21 

22 

OC l 1. The reduction in toxici't1, mobiiity, and volume is simiiar to that discussed in 
Subsection 8.4.2.4. 

23 SA 12. Reduction of toxicity, mobility, or volume oflandfill contaminants through 
24 treatment would not be acrueved. By removing landfill debris, the potential for leaching of 
2s landfill materials and contamination of groundwater would be reduced. No reduction of 
26 toxicity, mobility, or volume of groundwater contaminants would be acrueved. Disposal 
27 of excavated landfill debris at a consolidation facility with low permeability liner, leachate 
2& collection, and low permeability cover would reduce contaminant mobility. 
29 

30 SA 13. Reduction of toxicity, mobility, or volume oflandfill contaminants through 
31 treatment would not be acrueved. By removing landfill debris, the potential for leaching of 
32 landfill materials and contamination of groundwater would be reduced. No reduction of 
33 toxicity, mobility, or volume of groundwater contaminants would be achieved. Disposal 
34 of excavated landfill debris at a consolidation facility with low permeability liner, leachate 
35 collection, and low permeability cover would reduce contaminant mobility. 
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2 AOC 40. The reduction in toxicity, mobility, and volume is similar to that discussed in 
3 Subsection 8.4.2.4. 
4 

5 AOC 41. Reduction of toxicity, mobility, or volume of landfill contaminants through 
6 treatment would not be achieved. By removing landfill debris, the potential for leaching of 
1 landfill materials and contamination of groundwater would be reduced. No reduction of 
8 toxicity, mobility, or volume of groundwater contaminants would be achieved. Disposal 
9 of excavated landfill debris at a consolidation facility with low permeability liner, leachate 

10 collection, and low permeability cover would reduce contaminant mobility. 
ii 

t2 8.8.2.5 Short-term Effectiveness. The following paragraphs assess the short-term 
13 effectiveness of the actions proposed at each of the landfills. 
l4 

i5 SA 6. This alternative is expected to present minimal risks to workers, the community, 
l6 and the environment. Transportation of excavated materials would be planned to avoid 
11 creating traffic congestion and hazards to the commm1jty. 
18 

19 Available information does not suggest the presence of hazardous substances which would 
20 present a risk to workers during excavation. Worker adherence to general health and 
21 safety practices, and use of personnel monitoring would reduce potential exposure to 
22 potentially hazardous substances to a safe level. Excavation oflandfilled debris and 
23 construction of the consolidation facility could generate dust. Dust suppression 
24 techniques would reduce potential risk to workers and the community. 
25 

26 AOC 9. The short-term effectiveness of this alternative is similar to that discussed in 
21 Subsection 8.4.2.5 . 
28 

29 AOC 11. The short-term effectiveness of this alternative is similar to that discussed in 
30 Subsection 8.4.2.5. 
31 
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SA 12. This alternative is expected to present minimal risks to workers, _the community, 
2 and the environment. Transportation of excavated materials would be planned to avoid 
3 creating_ traffic congestion and hazards to the community. 
4 

5 Available information does not suggest the presence of hazardous substances which would 
6 present a risk to workers during excavation. Worker adherence to general health and 
7 safety practices, and use of personnel monitoring would reduce potential exposure to 
8 potentially hazardous substances to a safe level. Excavation oflandfilled debris and 
9 construction of the consolidation facility could generate dust. Dust suppression 

10 techniques would reduce potential risk to workers and the community. 
11 

12 SA 13. This alternative is expected to present minimal risks to workers, the community, 
13 and the environment. Transportation of excavated materials would be planned to avoid 
14 creating traffic congestion and hazards to the community. 
15 

16 Available information does not suggest the presence of hazard~us substances which would 
11 present a risk to workers during excavation. Worker adherence to general health and 
18 safety practices, and use of personnel monitoring would reduce potential exposure to 
19 potentially hazardous substances to a safe level. Excavation oflandfilled debris and 
20 construction of the consolidation facility could generate dust. Dust suppression 
21 techniques would reduce potential risk to workers and the community. 
22 

23 AOC 40. The short-term effectiveness of this alternative is similar to that discussed in 
24 Subsection 8.4.2.5 . 
25 

26 AOC 41 . This alternative is expected to present minimal risks to workers, the community, 
21 and the environment. Transportation of excavated materials would be planned to avoid 
2s creating traffic congestion and hazards to the community. 
29 

30 Available information does not suggest the presence of hazardous substances which would 
31 present a risk to workers during excavation. Worker adherence to general health and 
32 safety practices, and use of personnel monitoring would reduce potential exposure to 
33 potentially hazardous substances to a safe level. Excavation of landfilled debris and 
34 construction of the consolidation facility could generate dust. Dust suppression 
35 techniques would reduce potential risk to workers and the community. 
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2 8.8.2.6 Implementability. The following paragraphs assess the implementability of the 
3 actions proposed at each of the landfills. 
4 

5 SA 6. Landfill excavation and construction can be accomplished using standard 
6 construction procedures and conventional earthmoving equipment and many engineering 
7 and construction companies are qualified and available. Successful implementation of this 
s alternative is contingent on the approval and construction of a consolidation facility to 
9 accept the excavated debris. The consolidation facility would be constructed and 

10 maintained to effectively isolate debris excavated from SA 6. Implementation of this 
11 alternative '.vculd rrct !irr.it er i,.terfere with the c1'uilii y to perform future remediai actions 
12 at SA 6. 
13 

14 All activities to excavate SA 6 would be conducted on site, and pennits would not be 
15 required. Design, construction, operation, closure, and post-closure monitoring and 
16 maintenance of the consolidation facility would be conducted according to the technical 
i 7 requirements of Massachusetts 310 CMR 19. 000. 
18 

19 Consolidation of this disposal area with others reduce the administrative burden and 
20 complexity of implementing the long-term monitoring and maintenance requirements of 
21 3 10 CMR 19. 000 at separate disposal areas. 
22 

23 AOC 9. The implementability of this alternative is similar to that discussed in 
24 Subsection 8.4.2.6. 
25 

26 AOC 11. The implementability of this alternative is similar to that discussed in 
27 Subsection 8.4.2.6. 
28 

29 SA 12. Landfill excavation and construction can be accomplished using standard 
30 construction procedures and conventional earthmoving equipment, and many engineering 
31 and construction companies are qualified and available. Successful implementation of this 
32 alternative is contingent on the approval and construction of a consolidation facility to 
33 accept the excavated debris. The consolidation facility would be constructed and 
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maintained to effectively isolate debris excavated from SA 12. Implementation of this 
2 alternative would not limit or interfere with the ability to perform future remedial actions 
3 at SA 12. 
4 

s All activities to excavate SA 12 would be conducted on site, and permits would not be 
6 required. Design, construction, operation, closure, and post-closure monitoring and 
7 maintenance of the consolidation facility would be conducted according to the technical 
s requirements ofMassachusetts 310 CMR 19.000. 
9 

10 Consolidation of this disposal area with others reduce the administrative burden and 
11 complexity of implementing the long-term monitoring and maintenance requirements of 
12 310 CMR 19.000 at separate disposal areas. 
13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

SA 13. Landfill excavation and constrnction can be accomplished using standard 
construction procedures and conventional earthn1oving equipment, and many engineering 
and construction companies are qualified and available. Successful implementation of this 
alternative is contingent on the approval and construction of a consolidation facility to 
accept the excavated debris. The consolidation facility would be constructed and 
maintained to effectively isolate debris excavated from SA 13. Implementation of this 
aiternative would not limit or interfere with the abiiity to perform future remedial actions 
at SA 13. 

23 All activities to excavate SA 13 would be conducted on-site, and permits would not be 
24 required. Design, construction, operation, closure, and post-closure monitoring and 
2s maintenance of the consolidation facility would be conducted according to the technical 
26 requirements of Massachusetts 310 CMR 19. 000. 
27 

2s Consolidation of this disposal area with others reduce.the administrative burden and 
29 complexity of implementing the long-term monitoring and maintenance requirements of 
30 3 10 CMR 19. 000 at separate disposal areas. 
31 

32 

33 

34 

AOC 40. The implementability of this alternative is similar to that discussed in 
Subsection 8.4.2.6. 
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AOC 41 . Landfill excavation and construction can be accomplished using standard 
2 construction procedures and conventional earthmoving equipment, and many engineering 
3 and construction companies are qualified and available. Successful implementation of this 
4 alternative is contingent on the approval and construction of a consolidation facility to 
s accept the excavated debris. The consolidation facility would be constructed and 
6 maintained to effectively isolate debris excavated from AOC 41. Implementation of this 
7 alternative would not limit or interfere with the ability to perform future remedial actions 
8 at AOC 41. 
9 

10 All activities to excavate AOC 41 would be conducted on site, and permits would not be 
11 required. De:;igr..., ccn3tructic.ii, c.peratiun, ck,su1e, m1<l post-closure monitoring and 
12 maintenance of the consolidation facility would be conducted according to the technical 
n requirements of Massachusetts 310 CMR 19.000. 
14 

I s Consolidation of this disposal area with others reduce the administrative burden and 
16 complexity of implementing the long-term monitoring and maintenance requirements of 
t 7 3 1 O CivfR 19. 000 at separate disposal areas. 
18 

19 8.8.2. 7 Cost. The cost estimate for Alternative 8 includes estimates of direct and indirect 
20 capital costs and O&M costs. Direct capital costs included for this alternative include site 
21 preparation, sediment and debris excavation, drum removal, cap construction, site 
22 restoration and monitoring well installation. A 25 percent contingency is included in 
23 direct cost items to account for unforeseen project complexities ( e.g., adverse weather 
24 conditions and inadequate site characterization). 
25 

26 O&M costs include landfill maintenance and environmental monitoring for groundwater, 
27 wetlands and sediment. 
28 

29 Table 8-29 summarizes the cost estimate for Alternative 8. The total capital cost (direct 
30 plus indirect costs) is estimated to be $17,730,000. O&M costs are estimated to be 
31 $56,000 per year. 
32 
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To enable evaluation costs which would occur over different time periods, the table also 
2 includes a present worth analysis. Present worth represents the amount of money that, if 
3 invested now and disbursed as needed, would be sufficient to cover all costs associated 
4 with the remedial action over its planned life. A discount rate of 7 percent before tax.es 
5 and after inflation is used as recommended in OSWER Directive 9355 .3-20. Unless noted 
6 otherwise, costs are based on a 30-year time frame. The estimated total present worth is 
1 $18,141,000. Cost calculations are included in Appendix D. 
8 

9 

10 8.9 ALTERNATIVE 9: EXCAVATION AND CONSOLIDATION OF ALL SEVEN DISPOSAL 

II AREAS 
!1 

u This subsection describes Alternative 9, evaluates the alternative using the seven 
14 evaluation criteria, and provides a cost estimate. 
I 5 

16 8.9.1 Description Of Alternative 9 
17 

1~ Alternative 9 proposes excavating construction/demolition debris from SAs 6, 12, 13, 
19 AOCs 9, 11 , 40 and 41, and consolidating the excavated debris in a proposed secure 
20 landfill near Shepley's Hill Landfill. Based on available infonnation, these areas contain 
21 non-hazardous debris only. The SN AOCs will be treated as construction debris landfills . 
22 

23 Based on archeological monitoring conducted during the predesign investigations at SA 6, 
24 further study is assumed to be warranted prior to disturbance of waste at this site. Work 
2s at this site would need to comply with the requirements of the National Historical 
26 Preservation Act which establishes procedures to provide for preservation of historical and 
21 archeological data which might be destroyed through alteration of terrain as a result of a 
2s federal construction project. Archeological monitoring at the remaining six SNAOCs is 
29 not anticipated. 
30 

31 Alternative 9 also includes removing exposed drums at Cold Spring Brook Landfill 
32 (AOC 40) to remove a potential source of contamination, and excavating sediment from 
33 two hot spots in Cold Spring Brook Pond, to reduce ecological risk from exposure to 
34 contaminated sediments. These actions were described previously in the FS for AOC 40 
35 (ABB-ES, 1994b). 
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The key components of Alternative 9 include: 
2 

3 Excavation and Consolidation at AOCs 9,1 1, 40, 41 and SAs 6, 12, 13 
4 

5 • Mobilization/demobilization; 
6 • AOC AO sediment removal and disposal; 
7 • AOC 40 drum removal and disposal; 
8 • UXO monitoring at SAs 6, 12 and AOC 41; 
9 • Debris excavation and backfill; 

10 • Wetlands restoration; 
11 • Consolidation of excavated debris at Consolidation Landfill; 
12 • Institutional controls; 
13 • Cover system monitoring and maintenance at Consolidation Landfill; and 
14 "' Five-year site reviews; 
15 

16 8.9.1.1 Description of Excavate and Consolidate Components for Alternative 9 
17 

1t Mobiliza ion/ emobilizati . This component is similar to that discussed in Alternative 2, 
19 Subsection 8.2.1.3. 
20 

21 Site preparation. This component is similar to that discussed in Alternative 2, 
22 Subsection 8.2.1.3 . 
23 

24 Sediment removal and disposal at AOC 40. This component is similar to that discussed in 
25 Alternative 2, Subsection 8.2.1:3 . 
26 

21 Drum removal and disposal at AOC 40. This component is similar to that discussed in 
28 Alternative 2, Subsection 8.2.1.3. 
29 

30 UXO monitoring. This component is similar to that discussed in Alternative 5, 
31 Subsection 8.5.1.2. 
32 
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Debris excavation and backfill. This component is similar to that discussed in 
2 Alternative 4, Subsection 8.4.1.3. 
3 

4 Wetlands restoration. This component is similar to that discussed in Alternative 2, 
5 Subsection 8.2.1.3. 
6 

1 Consolidation of excavated debris at Consolidation Landfill. This component is similar to -
8 that discussed in Alternative 4, Subsection 8.4.1.3 . The Consolidation Landfill volume for 
9 Alternative 9 is 366,000 cy. 

10 

11 Institutional controls. This component is similar to that discussed in Alternative 2, 
12 Subsection 8.2.1.3. 
13 

14 Cover system monitoring and maintenanc at Con olidation Landfill. This component is 
1s similar to that discussed in Alternative 4, Subsection 8.4.1.3 . 
16 

11 ive-year sile review· . This component is similar to that discussed in Alternative 2, 
18 Subsection 8.2.1.3. 
19 

20 8.9.2 Detailed Evaluation of Alternative 9 
21 

22 The following subsections present an assessment of Alternative 9 according to the seven 
23 evaluation criteria. 
24 

25 8.9.2.1 Overall Protection of Human Health and the Environment. The following 
26 paragraphs assess how the proposed actions of this alternative would provide protection 
21 of human health and the environment. 
28 

29 SA 6. Overall protection of human health and the environment is similar to that discussed 
30 Subsection 8.8.2.1. 
31 

32 AOC 9. Overall protection of human health and the environment is similar to that 
33 discussed Subsection 8.4.2.1. 
34 
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AOC 11. Overall protection of human health and the environment is similar to that 
2 discussed Subsection 8.6.2.1. 
3 

4 SA 12. Overall protection of human health and the environment is similar to that 
5 discussed Subsection 8.8.2.1. 
6 

7 SA 13. Overall protection of human health and the environment is similar to that 
8 discussed Subsection 8.8.2.1. 
9 

10 AOC 40. Overall protection of human health and the environment is similar to that 
~ ~ _______ ..l {"'I __ L ___ ..._ ~ _ ·- 0 A ,.._ 1 

IJ u1:;1.,u:;:;c;u .:,uu:;c;1.,uuu o.'t."-.l. 

12 

13 AOC 41. Overall protection of human health and the environment is similar to that 
14 discussed Subsection 8.8.2.1. 
15 

16 8.9.2.2 Compliance with ARARs. Tables 8-30, 8-31, and 8-32 summarize how 
11 Alternative 9 wiii attain ARARs. 
lll 

19 8.9.2.3 Long-term Effectiveness and Permanence. The following paragraphs assess 
2u the long-term effectiveness and pennanence of the proposed actions of this alternative. 
21 

22 SA 6. The long-term effectiveness and permanence of this alternative is similar to that 
23 discussed in Subsection 8. 8 .2.3. 
24 

2s AOC 9. The long-term effectiveness and permanence of this alternative is similar to that 
26 discussed in Subsection 8.4.2.3. 
27 

28 AOC 11. The long-term effectiveness and permanence of this alternative is similar to that 
29 discussed in Subsection 8.6.2.3. 
30 

31 

32 

33 

SA 12. The long-term effectiveness and permanence of this alternative is similar to that 
discussed in Subsection 8.8.2.3. 
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SA 13 . The long-term effectiveness and permanence of this alternative is similar to that 
2 discussed in Subsection 8.8.2.3. 
3 

4 AOC 40. The long-term effectiveness and permanence of this alternative is similar to that 
s discussed in Subsection 8.4.2.3 . 
6 

7 AOC 41. The long-term effectiveness and permanence of this alternative is similar to that 
s discussed in Subsection 8.8 .2.3. 
9 

10 8.g.2.4 Reduction of Toxicity, Mobility, and Volume Through Treatment. The 
11 following paragraphs assess the reduction of toxicity, mobility, and volume of 
12 contaminants through treatment offered by the proposed actions of this alternative. 
13 

14 SA 6. The reduction in toxicity, mobility, and volume is similar to that discussed in 
15 Subsection 8.8.2.4. 
16 

11 AOC 9. The reduction in toxicity, mobility, and volume is similar to that discussed in 
18 Subsection 8.4.2.4. 
19 

20 AOC ] 1. The reduction in toxicity, mobility, and volume is simiiar to that discussed in 
21 Subsection 8.6.2.4. 
22 

23 SA 12. The reduction in toxicity, mobility, and volume is similar to that discussed in 
24 Subsection 8.8 .2.4. 
25 

26 SA 13 . The reduction in toxicity, mobility, and volume is similar to that discussed in 
27 Subsection 8.8.2.4. 
28 

29 AOC 40. The reduction in toxicity, mobility, and volume is similar to that discussed in 
30 Subsection 8.4.2.4. 
31 

32 AOC 41 . The reduction in toxicity, mobility, and volume is similar to that discussed in 
33 Subsection 8.8 .2.4. 
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8.9.2.5 Short-term Effectiveness. The following paragraphs assess the short-term 
2 effectiveness of the actions proposed at each of the landfills. 

3 

4 SA 6. The short-term effectiveness ohhis alternative is similar to that discussed in 
s Subsection 8.8.2.5. 
6 

1 AOC 9. The short-term effectiveness of this alternative is similar to that discussed in 
& Subsection 8.4.2.5. 
9 

10 AOC 11. The short-term effectiveness of this alternative is similar to that discussed in 
11 Subsection 8.6.2.5. 
12 

1J SA 12 The short-term effectiveness of this alternative is similar to that discussed in 
14 Subsection 8.8.2.5. 
15 

16 SA 13 . The short-term effectiveness ohhis alternative is similar to that discussed in 
11 Subsection 8.8.2.5. 
18 

19 AOC 40 . The short-term effectiveness of this alternative is similar to that discussed in 
20 Subsection 8.4.2.5 . 
21 

22 AOC 41 . The short-term effectiveness of this alternative is similar to that discussed in 
2J Subsection 8.8.2.5. 
24 

2s 8.9.2.6 Implementability. The following paragraphs assess the implementability of the 
26 actions proposed at each of the landfills. 
27 

2& SA 6. The implementability of this alternative is similar to that discussed in 
29 Subsection 8.8.2.6. 
30 

31 AOC 9. The implementability of this alternative is similar to that discussed in 
.32 Subsection 8.4.2.6. 
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SECTION 8 

2 AOC 11 . The implementability of this alternative is similar to that discussed in 
3 Subsection 8.6.2.6. 
4 

5 SA 12. The implementability of this alternative is similar to that discussed in 
6 Subsection 8.8.2.6 . 
7 

8 

9 

10 

11 

12 

13 

SA 13. The implementability of this alternative is similar to that discussed in 
Subsection 8.8.2.6. 

AOC 40. The implementability of this alternative is similar to that discussed in 
Subsection 8.4.2.6. 

14 AO 41 . The implementability of this alternative is similar to that discussed in 
u Subsection 8.8.2.6. 
16 

1, 8.9.2.7 Cost. The cost estimate for Alternative 9 includes estimates of direct and indirect 
18 capital costs and O&M costs. Direct capital costs included for this alternative include site 
19 preparation, sediment and debris excavation, drum removal, cap construction, site 
20 restoration and monitoring well instaliation. A 25 percent contingency is included in 
21 direct cost items to account for unforeseen project complexities (e.g., adverse weather 
22 conditions and inadequate site characterization). 
23 

24 O&M costs include landfill cover maintenance and environmental monitoring for 
25 groundwater, wetlands and sediment. 
26 

27 Table 8-33 summarizes the cost estimate for Alternative 9. The total capital cost (direct 
28 plus indirect costs) is estimated to be $19,715,000. O&M costs are estimated to be 
29 $52,000 per year. 
30 

31 To enable evaluation costs which would occur over different time periods, the table also 
32 includes a present worth analysis. Present worth represents the amount of money that, if 
33 invested now and disbursed as needed, would be sufficient to cover all costs associated 
34 with the remedial action over its planned life. A discount rate of 7 percent before taxes 
35 and after inflation is used as recommended in OSWER Directive 9355.3-20. Unless noted 
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SECTION 8 

otherwise, costs are based on a 3 0-year time frame. The estimated total present worth is 
2 $20,195,000. Cost calculations are included in Appendix D. 
3 
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SECTION 9 

2 

3 

9.0 COMPARATIVE ANALYSIS OF ALTERNATIVES 

4 This section compares relative advantages and disadvantages of the landfill management 
5 alternatives. The alternatives are complex, because each involves seven sites with various 
6 remedial actions. Table 9-1 presents a comparison of the alternatives with regard to the 
7 relative degree (i.e., low, medium, high) of conformance to the evaluation criteria. In 
8 general, the alternatives offer a higher degree of criteria conformance as they progress in 
9 numerical order. For example, Alternative 1 offers a low degree of overall protection of 

10 human health and the environment, while Alternative 9 offers a high degree. To further 
11 assist in alternatives comparison, distinguishing features of each alternative are discussed 
12 in Subsection 9 .1. 
13 

14 

15 9.1 ALTERNATIVES COMPARISON 
16 

17 Alternative 1. MADEP landfill closure requirements would not be met for disposal areas 
18 at AOC 9, AOC 11, or SA 12. The site investigation, remedial investigation, and 
19 feasibility study reports, and records of decision would be submitted to satisfy 310 CMR 
20 19.021 (4)(b) at SA 6, SA 13, AOC 40, and AOC 41. 
21 

22 Alternative 2. This alternative offers a significant amount of protection of human health 
23 and the environment at relatively low cost. 
24 

25 Alternative 3. An approximately 20% increase in cost over Alternative 2 offers relatively 
26 little increase in overall protection of human health and the environment at AOC 11. 
27 

28 Alternative 4. The effectiveness of Alternative 4 is roughly similar to that of 
29 Alternative 2, with the difference being that AOCs 9 and 40 are excavated and 
30 consolidated in Alternative 4 rather than being capped. Both alternatives have significant 
31 potential to achieve acceptable risk levels for human and ecological receptors. The cost of 
32 Alternative 4 is $16.6 million compared to $7.6 million for Alternative 2. 
33 

34 Alternative 5. The effectiveness of Alternative 5 can be directly compared to 
35 Alternative 4, with the difference being that AOC 41 and SAs 6, 12, and 13 are capped in 
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SECTION9 

place in Alternative 5 rather than being subjected to no further action. This results in a 
2 relatively significant increase in protection of human health and the environment for 
3 Alternative 5. 
4 

s Alternative 6. Alternative 6, the most costly of the alternatives, can be directly compared 
6 to Alternative 5, with the difference being that AOC 11 is excavated and consolidated in 
7 Alternative 6 rather than being subjected to limited removal. The cost of Alternative 6 is 
8 $21. 6 million, compared to $19. 6 million for Alternative 5. Alternative 6 offers relatively 
9 little increase in protection of human health and the environment, because the PRE did not 

10 identify significant potential for human or ecological risk at AOC 11. 
11 

12 Alternative 7. At $12.5 million, Alternative 7 offers as much protection of human health 
13 and the environment as Alternative 6, which costs $21. 6 million. The capped landfills of 
14 Alternative 7 would preclude the seven disposal sites from future re-use, and may impact 
15 choices for re-development at Devens with regard to water supply and wastewater 
16 resources. 
17 

18 Alternative 8. Because wastes at AOC 11 would undergo only surface removal, 
19 Alternative 8 is considered to be less compliant with ARARs than Alternatives 7 or 9, but 
20 would offer essentially the same degree of protection of human health and the 
21 environment. 
22 

23 Alternative 9. Of the alternatives, Alternative 9 offers the greatest amount of former 
24 landfill area to be reused, because wastes at all sites are relocated to the consolidation 
25 landfill. No further environmental monitoring would be required at the seven landfills after 
26 waste removal. Thus, Alternative 9 offers the least impact on water supply and 
21 wastewater resources at Devens. 
28 
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GLOSSARY OF ACRONYMS AND ABBREVIATIONS 

ABB-ES ABB Environmental Services, Inc. 
2 ACEC area of critical environmental concern 
3 AOC Area of Contamination 
4 ARARs Applicable or Relevant and Appropriate Requirements 
5 AREE Area Requiring Environmental Evaluation 
6 ASL above sea level 
7 AWQC Ambient Water Quality Criteria 
8 

9 BCT BRAC Cleanup Team 
10 BEHP bis(2-ethylhexyl)phthalate 
11 bgs below ground surface 
12 BRAC Base Realignment and Closure 
13 

14 CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 
15 CFR Code of Federal Regulations 
16 C:MR Code of Massachusetts Regulations 
17 cm/sec centimeter per second 
18 coc contaminant of concern 
19 CPC chemical of potential concern 
'ZO cy cubic yards 
21 

22 DCA dichloroethane 
23 DOD 2,2-bis(para-chlorophenyl)-l, 1-dichloroethane 
24 DOE 2,2-bis(para-chlorophenyl)-l, 1-dichloroethene 
25 DDT 2,2-bis(para-chlorophenyl)-l, 1, I-trichloroethane 
26 DOT Department of Transportation 
27 

28 E&E Ecology of Environment, Inc. 
29 

30 ft feet 
31 FORSCOM U.S. Army Forces Command 
32 FS Feasibility Study 
33 

34 gpm gallons per minute 
35 

36 ID hazard index 
37 
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GLOSSARY OF ACRONYMS AND ABBREVIATIONS 

IAG Interagency Agreement 
2 

3 MADEP Massachusetts Department of Environmental Protection 
4 MCL Maximum Contaminant Level 
5 MCP Massachusetts Contingency Plan 
6 mg.IL milligrams per liter 
7 MEP Master Environmental Plan 
8 MEPA Massachusetts Environmental Protection Act 
9 MGLB Massachusetts Government Land Bank 

10 MNHP Massachusetts Natural Heritage Program 
11 

12 NCP National Oil and Hazardous Substances Pollution Contingency Plan 
13 NFA No Further Action 
14 NPDES National Pollutant Discharge Elimination System 
15 NPL National Priority List 
16 

17 O&M operations and maintenance 
18 OSHA Occupational Safety and Health Administration 
19 

20 PAH polynuclear aromatic hydrocarbon 
21 PAL Pr~ject Analyte List 
22 PCB polychlorinated biphenyl 
23 POTW publicly owned treatment works 
24 pp proposed plan 
25 PRE Preliminary Risk Evaluation 
26 PRG Preliminary Remediation Goal 
27 PVC polyvinyl chloride 
28 

29 RCRA Resource Conservation and Recovery Act 
30 RID reference dose 
31 RFTA Reserve Forces Training Area 
32 RI Remedial Investigation 
33 ROD Record of Decision 
34 

35 SA Study Area 
36 SARA Superfund Amendments and Reauthorization Act 
37 SEA SEA Consultants 
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GLOSSARY OF ACRONYMS AND ABBREVIATIONS 

sf square feet 
2 sm... Shepley's Hill Landfill 
3 SI Site Investigation 
4 SMCL Secondary Maximum Contaminant Level 
5 SSI Supplemental Site Investigation 
6 svoc semivolatile organic compound 
7 

8 TAL Target Analyte List 
9 TBC to-be-considered 

10 TCL Target Compound List 
11 TCLP Toxicity Characteristic Leachate Procedure 
12 TPHC total petroleum hydrocarbon compounds 
13 TSS total suspended solids 
14 

15 µgig micrograms per gram 
16 µg/L micrograms per liter 
17 USACE U.S. Army Corps ofEngineers 
18 USAEC U.S. Army Environmental Center 
19 USAEHA U.S. Army Environmental Hygiene Agency 
20 USEPA U.S. Environmental Protection Agency 
21 USFWS U.S. Fish and Wildlife Service 
22 USGS U.S. Geological Survey 
23 uxo unexploded ordinance 
24 

25 voe volatile organic compound 
26 

27 WRS Wetland Restoration Specification 
28 
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TABLE ES-1 
SUMMARY OF CONSIDERED lANDFIU. REMEDIATION ALTERNATIVES 

lANDFIU. REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

-.--:-. •. 

Al,TERNA l:iVE· CoMPONENT 
.. 

.•.•- ,:· 

At.TE.RNATIVE 
• ,ExCAV"A'TE:/ _,-,i,:':.::-. . . :i ,· . · ;EXCAVA.TE/ , , J:;IMl!ED'REMOVAL • 

~CONSOl::IDATE:, 'CAP-tt-l"Pl:ACE ·'', :·,01sPOSE~OFF-SfTEi ~(SURFACE DEBRIS): No FURTHER ACTION 

PA-1 1 AOCs 9, 11, SAs 6, 12, 13 
40, 41 

PA-22 All seven 
landfills 
(near 
Shepley's 
Hill) 

PA-3 AOCs 9, 40, AOC 11 
41 
SAs 6, 12, 
13 
(at North 
Post Landfill) 

PA-4 All seven 
landfills (at 
North Post 
Landfill) 

nn r 
r-M-~ AOCs 40, 4i AOCs 9, 11 

SAs 6, 12, 
a,:, 
!W 

(near 
Shepley's 
Hill 

PA-6 AOCs 9, 11, AOC 40 
41 
SAs 6, 12, 
13 
(near 
Shepley's 
Hill) 

W001973T.080/44 



TABLE ES-1 
SUMMARY OF CONSIDERED LANDFILL REMEDIATION ALTERNATIVES 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA • 

., '• 

,ALTERNATIVE CoMPONENT 

LIMITED ·REMOVAL Ex.CA vire; . Ex~ VA T11/ 
ALffERNATJVE ,·coNSOtlDAlE; CAP..1~1::ACE' . _ DISPOSE ·OFR>ITE. :·(SURFACE DEBRIS}:: 

13 

2 

3 

4 

5 

6 

7 

8 

9 

Notes: 

AOCs 9, 40 

AOCs 9, 11, 
40 

AOCs 9, 40 

AOCs 9, 40 AOC4·1 
SAs 6, 12, 13 

AOCs, 9, 11, AOC 41 
40 SAs 6, 12, 13 

All seven 
disposed 
areas 

AOCs 9, 40, 
41 
SAs 6, 12, 
13 

All seven 
landfills 

PA-1 = BCT Plan of Action (3/31/95), Option 1. 
Alternative PA-2 is identical to Alternative 9. 

AOC 11 - dispose 
under AOC 9 Cap 

AOC 11 - dispose 
In consolidation 
landfill 

AOC 11 - dispose 
In consolidation 
landfiil 

AOC 11 - dispose 
in consolidation 
landfill 

Alternatives 1 through 9 were developed by the BCT on December 9, 1996. 

W001973T.080/ 45 

N0 FURTHER ACTION 

All seven landfills 

AOC 41 
SAs 6, 12, 13 

AOC 41 
SAs 6, 12, 13 

AOC 41 
SAs 6, 12, 13 



. 

EVALUATION:, CR,ITERIA ':1 

Overall protection of 
human health and Low 
the environment 

Compliance with 
Low 

ARARs 

Long-term 
effectiveness and Low 
permanence 

Reduction of toxicity, 
mobility, and volume None 
through treatment 

Effectiveness: 
None 

Short-term 

Implementability Low 

Cost None 

WOO 1973T2.O8O /58 

TABLE ES-2 
COMPARATIVE ANALYSIS OF ALTERNATIVES 

LANDFILL REMEDIATION FEASIBILITY STUDY 

DEVENS, MA 

DEGREE OF ADt:tERENCE TQ :•EV:At.:UATION:,CRITER_IA 

ALTERNATIVE ·N0. 

2 3 A 5 6 7 

Medium Medium Medium High High High 

Medium Medium Medium Medium High High 

Medium Medium Medium High High High 

Low Low Low Low Low Low 

Medium Medium Medium Medium Medium Medium 

Medium Merli11m Medium ~v1edium Pi.A'"'rJi1 ,_... 
~!:.l'l~UILH!I Medium 

$7.6M $9.SM $16.6M $19.6M $21.6M $12.SM 

8 9 

Medium High 

Medium High 

Medium High 

Low Low 

Medium rr.edium 

rviediu : 1 1'Jledium 

$18.1 M $20.2M 



AREA '0F CONTAMINATION 
.AND MEDIUM-

SA 6 
AOC 9 

Surface Soil 
Subsurface Soil 
Groundwater 
Surface Water 
Sediment 

AOC 11 
Surface Soil 
Surface Water 
Sediment 

SA 12 
Surface Soil 
Groundwater 
Surface Water 
Sediment 

SA 13 
Surface Soil 
Groundwater 
Surface Water 
Sediment 

AUL; 40 
Surface Soil 
Groundwater 
Surface Water 
Sediment 

AOC 41 
Surface Soil 
Surface Water 
Sediment 

Notes: 

TABLE 3-1 
INTERPRETED RISK ASSESSMENT SUMMARY 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

RISK EVAtUA'f.lON • • .INTERPRETED 
-APPROACH :HUMAN ,HEALTH 'RISK : 

Not applicable None ant1c1pated 

PRE No 
PRE No 
PRE No,. 2 

PRE No 3 

PRE No 4 

Baseline RA No 
Baseline RA No 
Baseline .RA No 

PRE No 5 (Landfill area) 
PRE No 5 

PRE No 3 

PRE No <I 

PRE No 5 

PRE No 2 

PRE No 3 

PRE No 4 

Baseline RA No 
Baseline RA No 6 

Baseline RA No 
Baseline RA No 

PRE No 5 

PRE No 3 

PRE No 4 

INTERPRETED 
Ecot:.OGICAL RisK 

None ant1c1pated 

No 
Not evaluated 
Not evaluated 
No 7 

No 

No 
No 8 

No 8 

Yes (Landfill area) 
Not evaluated 
No 8 

No 8 

Yes 
Not evaluated 
Yes 
Yes 

No 
Not Evaluated 
No 
Yes 

No 
No 7 

No 9 

Data review shows groundwater contamination at upgradient and crossgradient wells, therefore potential risk is interpreted as non site 
related. 

Comparison of unfiltered groundwater-sample data for lnorganlcs to drinking water screening values suggests risk; however, based on 
filtered-sample data, high inorganic concentrations appear associated with entrained suspended solids. 

Comparison of surface water data to drinking water screening values suggests potential risk: however, probability of significant 
overstatement exists because exposure to surface water is expected to be less than for drinking water scenario. 

Comparison of sediment data to residential soil screening values suggests potential rlski however, probability of significant 
overstatement exists because exposure to sediment is expected to be less than for resiaential scenario. 

Comparison of surface soil or groundwater data to residential screening values suggests potential risk; however, probability of 
significant overstatement exists because no plans exist for residential use of the site. 

Comparison of groundwater data to a future residential use scenario suggests potential risk; however, probability of significant 
overstatement exists because there is no residential groundwater exposure under current land use conditions. 

Comparison of unfiltered surface water sample data to AWOC suggests potential risks; however, suspended contaminants may not be 
bloavailable. Further, regulatory test species are considered not representative of AOC species. 

Complete data review shows contamination in surface water and sediments is most likely attributed ta Nashua River contamination and 
is not site related. 

Interim Sediment Quality Criteria used for screening of DDT are overly conservative for Devens. 
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REGULATORY 

AUTH9fUTV 

Federal 

W001973T.080/1 

. . l:OCATION 

CHARAC'TERISTIC 

Floodplains 

Wetlands 

Wetlands, 
Aquatic Ecosystem 

Archaeological and Historic 
Sites 

Surface Waters, 
Endangered Species, 
Migratory Species 

Endangered Species 

Atlantic Flyway, Wetlands, 
Surface Waters 

TABLE 4-1 
SYNOPSIS OF FEDERAL AND STATE LOCATION-SPECIFIC ARARs 

LANDFILL REMEDlift,TION FEASIBILIW STUDY 

DEVENS, MA 

REQUIREMENT STATUS 

Floodplain Management I Applicable 
Executive Order 11988 
[40 CFR Part 6, 
Appendix A] 

Protection of Wetlands 
Executive Order 11990 
[40 CFR Part 6, 
Appendix A] 

CWA, Dredge or Fill 
Requirements Section 
404 [40 CFR Part 230] 

National Historic 
Preservation Act [16 
USC 470 et~.] 

Fish and Wildlife 
Coordination Act [16 
USC 661 et se_g. 

Applicable 

Relevant and 
Appropriate 

Relevant and 
Appropriate 

Relevant and 
Apprcipriate 

Endangered Species Act I Applicable 
[50 CFR 17.11-17.12] 

Migratory Bird Treaty 
Act(16 USC 703 et~.) 

Relevant and 
Appropriate 

REQUIREMENT 5YNOPSiS . - ••-• . .-.-;· .... -.-_ .. 

Requires federal agencies to evaluate the potential adverse effects 
associated with direct and indirect development of a floodplain. Alternatives 
that involve modification/construction within a floodplain may not be 
selected unless a determination is made that no practicable alternative 
exists. lf no practicable alternative exists, potential harm must be 
minimized and action taken to restore and preserve the natural and 
beneficial values of the floodplain. 

Under this Order, federal agencies are required to minimize the destruction, 
loss, or degradation of wetlands, and preserve and enhance natural and 
beneficial values of wetlands. If remediation is required within wetland 
areas, and no practical alternative exists, potential harm must be minimized 
and action taken to restore natural and beneficial values. 

Section 404 of the CWA regulates the discharge of dredged or fill materials 
to U.S. waters, including wetlands. Filling wetlands would be considered a 

lscharge of fill materials. Procedures for complying with regulatory 
conditions are contained in 33 CFR Part 323. Guidelines for Spe·cification of 
Disposal Sites for Dredged or Fill material at 40 CFR Part 230, promulgated 
under CWA Section 404(b)(1), maintain that no discharge of dredged or fill 
material will be permitted if there is a practical alternative that would have 
less effect on the aquatic ecosystem. If adverse impacts are unavoidable, 
action must be taken to restore, or create alternative wetlands. 

These laws establish the procedures for the inventory, registration, and 
preservation of historical and archeological resources. Such resources 
must be retrieved, preserved, and properly managed when terrain is altered 
as a result of a federal or federally licensed construction activity. 

Actions that affect species/ habitat require consultation with DOI, FWS, 
I\IMFS, and/ or state agencies, as appropriate, to ensure that proposed 
actions do not jeopardize the continued existence of the species or 
adversely modify or destroy critical habitat. The effects of water-related 
projects on fi sh and wildlife resources must be considered . Action must be 
taken to prevent, mitigate, or compensate for project-related damages or 
losses to fi sh and wildlife resources. 

This act requires action to avoid jeopardizing the continued existence of 
listed endangered or threatened species or modification of their habitat. 

The Migratory Bird Treaty Act protects migratory birds, their nests, and 
eggs. A depredation permit is required to take, possess, or transport 
migratory birds or disturb their nests, eggs, or young. 
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COi, 

REGULATORY 

AUTHORITY 

State 

Notes: 

CFR 
CMR 
CWA 
DOI 
FWS 
MEPA 
MGL 
NMFS 
use 

W001973T .080/2 

TABLE 4-1 
SYNOPSIS OF FEDERAL AND STATIE LOCATION-SPECIFIC ARARs 

LANDFILL REMEDIATION FEASIBILITY STUDY 

DEVENS, MA 

LOCATION 

CHARACTERISTIC REQUIREMENT: • STATUS 

Floodplains, 
Wetlands, 
Surface Waters 

Massachusetts Wetland I Applicable 
Protection Regulations 

Endangered Species 

Code of Federal Regulations 

[310 CMR 10.00] 

Massachusetts 
Endangered Species 
Regulations [321 CMR 
8.00) 

Code of Massachusetts Regulations 
Clean Water Act 
Department of the Interior 
Fish and Wildlife Service 
Massachusetts Environmental Policy Act 
Massachusetts General Laws 
National Maine Fisheries Service 
United States Code 

Applicable 

REQUIREMENT SYNOPSIS 
.• .... ,.; 

These regulations include permitting requirements and performance 
standards on dredging , fllling, altering, or polluting surface waters, 
floodplains, and wetlands. Work within 100 feet of a bank of a surface water 
or of a vegetated wetland is also regulated under these requirements. This 
state law is locally administered, often in conjunction with local wetland 
laws, by the Conservation Commission. 

Actions must be conducted in a manner that minimizes the impact to 

1 Massachusetts-listed rare, threatened, or endangered species, and species 
listed by the Massachusetts Natural Heritage Program. 
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REGULATORY CHEMICAL 

P,UTHORIT.Y 
: 

M~D!Ut.11 " : 
,·• 

Federal Surface water 

Groundwater 

State Surface water 

Groundwater 

W001973T.080/3 

'T,ABLE 4-2 

SYNOPSIS OF FEDERAL AND STATE CHEMICAL-SPECIFIC ARARs 

LANDFILL REMEDIATION FEASIBILITY STUDY 

DEVENS, MJ\ 

REQUIREMENT 

~ "7CllJiREM~tft 
.. 

STATUS .§V~OJ>SIS 

CWA, Ambient Water Relevant and Federal AWQC include (1) health-based criteria developed for 95 carcinogenic and 
Quality Criteria [40 CFR Appropriate noncarcinogenic compounds and (2) acute and chronic toxicity values for the 
131; Quality Criteria for protection of aquatic life. AWQC for the protection of human health provide 
Water 1986] protective concentrations for exposure from ingesting contaminated water and 

contaminated aquatic organisms, and from ingesting contaminated aquatic 
organisms alone. Remedial actions involving contaminated surface water or 
discharge of contaminants to surface water must consider the uses of the water 
and the circumstances of the release or threatened release. 

Safe Drinking Water Act Relevant and These regulations establish MCLs and MCLGs for several common organic and 
(SOWA), National Primary Appropriate inorganic contaminants. MCLs specify the maximum permissible concentrations 
Drinking Water Regulations, of contaminants in public drinking water supplies. MCLs are federally enforceable 
MCLs and MCLGs [40 CFR standards based in part on the availability and cost of treatment techniques. 
Parts 141 .60- 141.63 and MCLGs specify the maximum concentration at which no known or anticipated 
141.50- 141.52] adverse effect on humans will occur. MCLGs are non-enforceable health goals. 

Massachusetts Surface Relevant and Massachusetts Surface Water Quality Standards designate the most sensitive uses 
Water Quality Standards Appropriate for which surface waters of the Commonwealth are to be enhanced, maintained, 
[314 CMR 4.00] and protected, and designate minimum water quality criteria for sustaining the 

designated uses. Surface waters at Fort Devens are classified as Class B. Surface 
waters assigned to this class are designated as habitat for fish, other aquatic life 
and wildlife, and for primary and secondary contact recreation. These criteria 
supersede federal AWQC only when they are more stringent (more protective) 
than the AWQC. 

Massachusetts Groundwater Relevant and These standards designate and assign uses for which groundwaters of the 
Quality Standards Appropriate commonwealth shall be maintained and protected, and set forth water quality 
[314 CMR 6.00] criteria necessary to maintain the designated uses. Groundwater at Fort Devens is 

classified as Class I, fresh groundwater designated as a source of potable water 
supply. 
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continued 

REGULATORY 
AUTHORITY ,, 

.... 

State 
(continued) 

Notes: 

AWQC 
CERCLA 
CFR 
CMR 
CWA 
MCL 
MCLG 
MMCL 
NPDWR 
SOWA 
SMCL 

TABLE 4-2 
SYNOPSIS OF FEDERAL ANIJJ STATE CHEMICAL-SPECIFIC ARARs 

l.ANDFILL REMEDIATION FEASIBILITY STUDY 

DEVENS, MA 

, 

' 
CHEMICAL. , • 

MEDIUM 
; ' 

REQUIREMENT SfAtus 
; : .. . ,; _,:,;; ........ - ,· ·-:,:,:: . ·-~ .:.-- •· 

Groundwater Massachusetts Drinking Relevant and 
Water Regulations Appropriate 
[310 CMR 22.00] 

. Ambient Water Quality Criteria 
Comprehensive Environmental Response, Compensation, and Liabilitv Act 
Code of Federal Regulations 
Code of Massachusetts Rules 
Clean Water Act 
Maximum Contaminant Level 
Maximum Contaminant Level Goal 
Massachusetts Maximum Contaminant Level 
National Primary Drinking Water Regulations 
Safe Drinking Water Act 
Secondary Maxi!Tlum Contaminant Level 

· AEqUIREMENT 

., . ~\'~OPS1$ ·-··· 

These regulations list Massachusetts MCLs which apply to drinking water 
distributed through a public water system. 

·' 
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TABLI:: 4-3 
SYNOPSIS OF FEDERAL AMO STATE ACTION-SPECIFIC ARARS 

LANDFILL REMEDIATION FEASIBILITY STUDY 

DEVENS, M,ll. 

REGUµTORV , 

AimlbRITY ACT!ON REQUIREMENTS 

Federal 

State 

Notes: 

CFR 
CMR 
CWA 
MADEP 
MGL 
NPDES 
USAGE 
USC 

Construction over /in 
navigable waters 

Control of surface water 
runoff; 
Direct discharge to 
surface water 

Solid Waste Landfill 
Construction, Operation, 
Closure, and Post-
Closure Care 

Activities that potentially 
affect surface water 
quality 

Actions that affect 
ambient air quality 

Code of Federal Regulations 
Code of Massachusetts Rules 
Clean Water Act 

Rivers and Harbors Act of 1899 
[33 USC 401 et~.] 

CWA, NPDES Permit Program [40 
CFR 122, 125] 

Massachusetts Solid Waste 
Management Regulations [3'10 CMH 
19.000] 

Massachusetts Water Quality 
Certification and Certification for 
Dredging [314 CMR 9.00] 

Massachusetts Air Pollution Control 
Regulations 
[310 CMR 7.00] 

Massachusetts Department of Environmental Protection 
Massachusetts General Laws 
National Pollutant Discharge Elimination System 
U.S. Army Corps of Engineers 
United States Code 

W001973T.080/5 

STATUS 

Flelevant and 
Appropriate 

Flelevant and 
Appropriate 

Ftelevant and 
J!ippropriate 

Flelevant and 
Appropriate 

Applicable 

REOLJIREMENT. SVN0PSI~ • 
- ~- •• - • ,·.<.:.1 • . ·- .• . '.!-- • . • 

Section 10 of the Rivers and Harbors Act of 1899 
requires an authorization from the Secretary of the 
Army, acting through the U.S. Army Corps of 
Engineers (USAGE), for the construction of any 
structure in or over any "navigable water of the U.S."; 
the excavation from or deposition of material in such 
waters, or any obstruction of alteration in such waters. 

The NPDES permit program specifies the permissible 
concentration or level of contaminants in the discharge 
from any point source to waters of the United States. 

These regulations outline the requirements for 
construction, operation, closure, and post closure at 
solid waste management facilities in the 
Commonwealth of Massachusetts. 

For activities that require a MADEP Wetlands Order of 
Conditions to dredge or fill navigable waters or 
wetlands, a Chapter 91 Waterways License, a USAGE 
permit or any major permit issued by USEPA (e.g., 
CWA NPDES permit), a Massachusetts Division of 
Water Pollution Control Water Quality Certification is 
required pursuant to 314 CMR 9.00. 

Meeting the substantive requirements of a permit and 
appropriate treatment are required for actions that may 
result in emissions in excess of Massachusetts 
standards. 
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GENERALRESPONSE ACTION 

No Action 

Removal 

Disposal 

Containment 

W001973T.080/8 

TABLE 6-1 
POTENTIAL REMEDIAL TECHNOLOGIES 

AND DEBRIS PROCESS OPTIONS 

LANDFILL REMEDIATION FEASIBILITY STIJDV 

DEVENS, MA 

REMEDIAL TECHNOLOGY 

None 

Surface Debris Removal 
Excavation 

On Site 

Capping 

DEBRIS ·PROCESS OPTION 

Not Applicable 

Surface Debris Removal 
Excavation 

Landfilling 

Landfill Closure 



TABLE 6-2 
DESCRIPTION OF DEBRIS PROCESS OPTIONS 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

GENERAL RESPONSE ACTION/TECHNOLOGY DESCRIPTION"OF DEBRIS PROCES5'OPTIONS 

No Action 

None 

Removal 

Surface Debris Removal 

Excavation 

Disposal 

On Site 

Containment 

Capping 

W001973T.080/9 

No action taken to remediate landfills. 

Surface Debris Removal. Remove only those wastes 
protruding through the land surface. 

Excavation. Remove waste source by excavating 
debris sites. 

Landfilling. Disposal of debris at on-site Consolidation 
Landfill. 

Landfill Closure. Close landfill with low-permeability 
cover system. 



TABLE 6-3 
SCREENING OF TECHNOLOGIES AND DEBRIS PROCESS OPTIONS 

LANDFILL REMEDIATION FEASIBILITY STUDY 

DEVENS, MA 

APPLICABILITY TO 

GENERAL RESPONSE ACTION/ SITE-LIMITING WASTE-LIMITING SCREENING 
PROCESS OPTION CHARACTERISTICS CHARACTERISTICS STATUS COMMENTS 

No Action 

None None Does not remove threats Retained. Required for 
posed by waste at the consideration by NCP. 

Easily Implementable. landfills. 

Removal 

Surface Debris Compliance with wetlands regulations None. Retained. Would be used 
Removal for some activities may be required. selectively. 

Excavation Access to some portions of debris sites Effectively removes debris. Retained. Would be used 
may be difficult due to steep terrain. Excavation of some debris extensively. 

may be difficult due to steep 
Compliance with wetlands regulations terrain or remote location. 
would be required for some 
construction activities within debris 
disposal areas. 
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continued 

TABLE ~3 

SCREENING OF TECHNOLOGIES AND DEBRIS PROCESS OPTIONS 

LANDFILL REMEDIATION FEASIBILITY STUDY 

DEVENS, MA 

APPUCABll,ITY TO 

GENERAL RESPONSE: ACTION/ SITE-LIMITING WASTE-lfMITING SCRE~ING 
PR~ESSOPTI0N CHARACTERISTICS BHARACTERISTICS STATUS COMP,;ERTS 

- . ~· _.__. .. ... . :. ,, 

Disposal 

Landfilling On-site space restrictions must be To the extent possible, debris Retained. Only practical 
considered. must be recompacted to pre- technology for debris 

excavated volume. disposal. 
Must comply with Massachusetts solid . 
waste regulations. 

Containment 

Capping Capping of some landfills would be None. Retained. As defined by USEPA, 
difficult because of their locations on capping Is the 
steep terrain or in low-lying areas near Presumptive Remedy 
water bodies. for solld waste landfills. 
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TABLE 7-1 
SUMMARY OF DEVELOPED l.ANDFIU REMEDIATION ALTERNATIVES 

l.ANDFIU REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

, '. .... : 
At'fERNAJ.IVE COMPONENT" 

.. ,, . .. •·· .. 

EXCAVATE/' EXCAVATE/ l lMIT-ED iREMOVAt 
•' 

-•-· ::♦• ' 

ALTERNATIVE CONSOLIDATE CAP..IN•P~CE DISPOSE 0FF~SITE (SURFACE ·DEBRIS) No FURTHER ACTION 

PA-1 1 AOCs 9, 11, SAs 6, 12, 13 
40, 41 

PA-22 All seven 
landfills 
(near 
Shepley's 
Hill) 

PA-3 AOCs 9, 40, AOC 11 
41 
SAs 6, 12, 
13 
(at North 
Post Landfill) 

PA-4 Ali seven 
landfills (at 
North Post 
Landfill) 

PA-5 AOCs 40, 41 AOCs 9, 11 
SAs 6, 12, 
13 
(near 
Shepley's 
Hill 

PA--6 AOCs 9, 11, AOC 40 
41 
SAs 6, 12, 
13 
(near 
Shepley's 
Hill) 
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continued 

TABLE 7-1 
SUMMARY OF DEVELOPED LANDFILL REMEDIATION ALTERNATIVES 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

.. 
·' : .AlTERNATIVE COMP.ONEN:r .. . , 

,•: .. · .. : -
< EXCAVATE/ . ~PAVATcj·· '-:LIMITED .REMOVAL . 

' . ' 

:ALTERNATIVE" . CONSOLIDATE" CAP-lW-PLACE• :DISPOSE 'OFF-SITE- (SURFACE DEBRIS) : NO· FURTHER ACTION 

13 All seven landfills 

2 AOCs 9, 40 AOC 11 - dispose AOC 41 
under AOC 9 Cap SAs 6, 12, 13 

3 AOCs 9, 11, AOC 41 
40 SAs 6, 12, 13 

4 AOCs 9, 40 AOC 11 - dispose AOC41 
in consolidation SAs 6, 12, 13 
landfill 

5 AOCs 9, 40 AOC 41 AOC 11 - dispose 
SAs 6, 12, 13 in consolidation 

landfill 

6 AOCs, 9, 11, AOC 41 
40 SAs 6, 12. 13 

7 All seven 
disposed 
areas 

8 AOCs 9, 40, AOC 11 - dispose . 
41 in consolidation 
$As 6, 12, landfill 
13 

9 All seven 
landfills 

Notes: 

PA-1 = BCT Plan of Action (3/31/95), Optlon 1. 
Alternative PA-2 is identical to Alternative 9, and Is eliminated from further discussion in this report. 
Alternatives 1 through 9 were developed by the BCT on December 9, 1996. 
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Alternative . 

PA-1 
Excavate/Dispose Offsite: 
SAs 6, 12, 13 

Cap-In-Place 
AOCs 9, 11, 40, 41 

PA-2 

PA-3 
Consolidate at North Post 
Landfill: AOCs 9, 40, 41 
SAs 6, 12, 13 

Cap-In-Place: AOC 11 

W001973.T80/13 

TABLE 7'-2 
PRELIMINARY SCREENING OF ALTERNATIVES 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

Effectiveness . 

Ecological risks would be 
eliminated at SAs 12 and 13. 

Effectiveness of landfill caps 
would be measured by post
closure groundwater 
monitoring. 

Damage to proposed cap at 
AOC 11 caused by Nashua 
River flooding_ Is a concern. 

Identical to Alternative 9 

Ecological risks would be 
eliminated at AOC 40 and 
SAs 12, 13. 

Eff ectlveness of cap at AOC 
11 would be measured by 
post-closure groundwater 
monitoring. 

Damage to proposed cap at 
AOC 11 caused by Nashua 
River flooding Is a concern. 

lmp!ementabillty 

Excavation, consolidation, 
and cap-in-plac,~ actions 
can be accomplished 
using standard 
construction procedures 
and conventional 
equipment. 

Eliminated from Further 
Discussion. 

Excavation, consolidation, 
and cap-in-place actions 
can be accomplished 
using standard 
construction procedures 
and conventional 
equipment. 

Cost 

Capital: Moderate 
Operating: Moderate 

Capital: High 
Operating: Moderate 

____ Status .,...,. l 

Eliminated. Off-site 
disposal costs are too high 
compared to disposal 
options In other 
alternatives. 

Eliminated. Shepley' s Hill 
Landfill is preferable to 
North Post Landfill as site 
for consolidation landfill. 
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continued 

Alternative · . . ~ -. -'··• 

PA-4 
Consolidate at North Post 
Landfill: AOCs 9, 11, 40, 
41 
SAs 6, 12, 13 

PA-5 
Consolidate near 
Shepley's Hill: AOCs 40, 
41, and 
SAs 6, 12, 13 
Cap-in-Place: AOCs 9, 11 

PA-6 
Consolidate near 
Shepley's Hill: AOCs 9, 
11, 41, and 
SAs 6, 12, 13 
Cap-In-Place AOC 40 

W001973.T80/14 

TABLE 7-2 
PRELIMINARY SCREENING OF ALTERNATIVES 

LANDFILL REMEDIATION FEASIBILITY Sruov 
DEVENS, MA 

Effectiveness lmplementabntty Cost 

Ecological risks would be Excavation and Capital : High 
eliminated at AOC 40 and consolidation ac:tions can Operating: Moderate 
SAs 12, 13. be accomplished using 

standard construction 
procedures and 
conventional equipment. 

30-year monitoring and 
maintenance program 
needed at only one 
landfill. 

Ecological risks would be Excavation, consolidation, Capital: High 
eliminated at AOC 40 and and cap--in-place actions Operating: Moderate 
SAs 12, 13. can be accomdlished 

using standar 
Effectiveness of caps at construction procedures 
AOCs 9 and 11 would be and conventional 
measured by post-closure equipment. 
groundwater monitoring. 

Damage to cap at AOC 11 
caused by Nashua River 
flooding is a ·concern. 

Ecological risks would be Excavation, consolidation, Capital: High 
eliminated at SAs 12, 13. and cap-in-place actions Operating: Moderate 

can be accomplished 
Effectiveness of cap at AOC using standard 
40 would be measured by construction procedures 
groundwater monitoring. and conventional 

e~ment. 

' S~t1,1~ , 

Eliminated. Shepley' s Hill 
Landfill area is preferable to 
North Post Landfill as site 
for consolidation landfill. 

Eliminated. This alternative 
contains different actions 
for AOCs 9 and 40, the 
landfills having the 2 largest 
waste volumes. Thus, 
economies of scale cannot 
be realized. 

Eliminated. This alternative 
contains different actions 
for AOCs 9 and 40, the 
landfills having the 2 largest 
waste volumes. Thus, 
economies of scale cannot 
be realized. 
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continued 

Alternative 

1. No Further Action: All 
seven landfills. 

2. No Further Action: AOC 
41 and SAs 6, 12, 13 

Limited Removal : 
AOC 11 

Cap-In-place: 
AOCs 9,40 

3. No Further Action: AOC 
41 and SAs 6, 12, 13 

Cap-in-place: AOCs 9, 
11, 40 

W001973.T80/15 

TABLE 7'-2 
PRELIMINARY SCREENING OF ALTERNATIVES 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

Effectiveness lmplementablllty Cost 

Not to be evaluated using 
Screening Criteria. 

Because the PRE did not Capping at AOCs 9 and Capital: Low 
Identify significant human 40, and limited removal at Operating: Low 
health or ecological risk, a AOC 11 can be 
low-permeability cap would accomplished using 
provide only low risk - standard construction 
reduction benefit at AOC 9. procedures and 

conventional equipment. 

Cap and monitoring at AOC No implementability 
40 would mitigate and allow concerns for No Further 
assessment of potential Action at AOC 41 and SAs 
future release of 6, 12, and 13. 
contaminants to 
groundwater. 

Physical hazards would be 
removed at AOC 11. 

Because significant human Capping at AOCs 9, ·1 1, Capital: Moderate 
health or ecological risks and 40 can be Operating: Moderate 
were not Identified at AOCs accomplished using 
9 and 11, a· low-permeability standard construction 
cap would provide low risk- procedures and 
reduction benefit. conventional equipment 

Damage to cap at AOC 11 No implementability 
caused by Nashua River concerns for No Further 
flooding is a concern. Action at AOC 41 and SAs 

6, 12, and 13. 

· ... Status 

Retained. 

Retained 

Retained. 
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continued 

Alternative .. ,. ,. . . ... 

4. No Further Action: 
AOC 41 and SAs 6, 12, 
13 

Limited Removal: 
AOC 11 

Consolidate: AOCs 9, 
40 

5. Limited Removal: • 
AOC 11 

Cap-In-Place: AOC 41 
and SAs 6, 12, 13 

Consolidate: AOCs 9, 
40 
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TABLE 7--2 
PRELIMINARY SCREENING OF ALTERNATIVES 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

. Effectiveness . Implementability Cost 

Ecological risk would be Excavation and Capital: Moderate 
mitigated at AOC 40. consolidation of wastes at Operating: Low 

AOCs 9 and 40, and 
Physical hazards would be limited waste removal at 
removed at AOC 11. AOC 11 can be 

accomplished using 
standard construction 
procedures and 
conventional equipment. 

UXO clearance activities 
would be implemented 
during waste excavations 
at AOCs 9 and 40. 

No implementability 
concerns for No Further 
Action at AOC 41 and SAs 
6, 12, and 13. 

Ecological risk would be Excavation, consolidation, Capital: Moderate 
mitigated at AOC 40. cap-in-place, and limited Operating: Moderate 

removal actions can be 
Because significant human accomplished using 
health and ecological risks standard construction 
were not Identified at AOC procedures and 
41 and SAs 6, 12, and 13, a conventional equipment. 
·low-permeability cap would 
provide only low risk-
reduction benefit. 

Physical hazards would be 
removed at AOC 1-1. 

status · 

Retained. 

Retained. 
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continued 

Aiternatlve . , , 

6. Cap-in-Place: AOC 41 
and SAs 6, 12, 13 

Consolidate: AOCs 9, 
11, 40 

7. Cap-In-Place: AOCs 9, 
11, 40, 41, and SAs 6, 
12, 13 
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TABLE 7-•2 
PRELIMINARY SCREENING OF ALTERNATIVES 

LANDFILL REME:DIATION FEASIBILITY STUDY 
DEVENS, MA 

EffectlveMss 

Environmental risks would 
be mitigated at AOC 40. 

Because significant human 
health and ecological risks 
were not identified at AOC 
41 and SAs 6, 12, and 13, a 
low-permeability cap would 
provide only low risk
reduction benefit. 

Erosion of a cap at SA 12 is 
a concern because of the 
site's steee_ terrain. 

Environmental risks at the 
seven landfills would be 
mitigated. 

Because significant human 
health and ecological risks 
were not Identified at the , 
landfills, low permeabUity 
cap would provide only low 
risk-reduction benefit. 

Damage to AOC 11 cap 
from flooding and to the 
steep SA 12 cap from 
erosion is a concern. 

ltnplementabllity_ 

Excavation, corn,olidation, 
and cap-in-place actions 
can be accomplished 
using standard 
construction procedures 
and conventional 
equipment. 

Cap-In-place actions can 
be accomplished using 
standard construction 
procedures and 
conventional equipment. 

30-year monitoring and 
maintenance program 
would be required at 
seven capped landfills. 

Cost 

Capital: High 
Operating: Moderate 

Capital: High 
Operating: High 

·stati.J~• 
·f-; . . .... ' 

Retained. 

Retained. 
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continued 

Alternative ..... ·~ 

8. Limited Removal: 
AOC 11 

Consolidate: AOCs 9, 
40, 41, and SAs 6, 12, 
13 

9. Consolidate: AOCs 9, 
11, 40, and 41, and SAs 
6, 12, 13 
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TABLE 7-2 
PRELIMINARY SCREENING, OF ALTERNATIVES 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

Effectiveness 

Ecological risks would be 
removed at AOC 40 and at 
SAs 12, 13. 

Physical hazards would be 
removed from AOC 11. 

Ecologlcal risks would be 
mitigated at AOC 40 and 
SAs 12, 13. 

lrnplementaplllty .. 

Excavation, consolidation, 
and limited removal 
actions can be 
accomplished using 
standard construction 
procedures and 
conventional equipment. 

Excavation and 
consolidation actions can 
be accomplished using 
standard construction 
procedures and 
conventional equipment. 

30-year monitoring and 
maintenance program 
needed at only one 
landfill. 

Cost 

Capital: High 
Operating: Moderate 

Capital: High 
Operating: Moderate 

,,.. , .. Stc;ltds 

Retained. 

Retained. 
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TABLE 7-3 
SCREENING SUMMARY OF REMEDIAL ACTION ALTERNATIVES 

l.ANDFIU. REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

Remedial Action Alternative - Retained 

PA-1: 

PA-2: 

PA-3: 

PA-4: 

PA-5: 

PA-6: 

1: 

2: 

3. 

4. 

5. 

6. 

7, 

8. 

9. 

Cap-in-Place AOCs 9, 11, 40, 41 
Excavate / Dispose Offsite SAs 6, 12, 13 

Excavate /Consolidate AOCs 9, 11, 40, 41, and SAs 
6, 12. 13 near Sheptey's Hilt 

Excavate/ Consolidate AOCs 9, 40, 41, and SAs 6, 
12, 13 at North Post Landfill 
Cap-in-Place AOC 11 

Excavate / Consolidate AOCs 9, 11, 40, 41, and SAs 
6, 12, 13 at North Post Landfill 

Excavate / Consolidate AOCs 40, 41, and SAs 6, 12, 
13 near Sheptey's Hill 
Cap-in-Place AOCs 9, 11 

Excavate/Consolidate AOCs 9, 11, 41 and SAs 6, 
12, 13 near Shepley's Hill 
Cap-in-Place AOC 40 

No Further Action at AOCs 9, 11, 40, 41, and SAs 6, 
12, 13 

No Further Action at AOC 41 and SAs 6, 12, 13 
Limited Removal at AOC 11 
Cao-in-Place AOr.s 9, 40 

No Further Action at AOC 41 and SAs 6, 12, 13 
Cap-in-Place AOCs 9, 11, 40 

No Further Action at AOC 41 and S/J-s 6, 12, 13 
Limited Removal at AOC 11 
Excavate/ Consolidate AOCs 9. 40 

Limited Removal at AOC 11 
Cap-in-Place AOC 41 and SAs 6, 12, 13 
Excavate / Consolidate AOCs 9 40 

Cao-in-Place AOC 41 and SAs 6, 12, 13 
Excavate/ Consolidate AOCs 9, 11, 40 

Cap-in-Place AOCs 9, 11, 40, 41 and SAs 6, 12, 13 

Limited Removed at AOC 11 
Excavate/ Consolidate AOCs 9, 40, 41, and SAs 6, 
12, 13 

Excavate Consolidate AOCs 9, 11, 40, 41 and SAs 
6, 12, 13 

W001973.T80/19 

See Alternative 9 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Eliminated 

X 

X 

X 

X 

X 
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TABLE 8-1 
ALTERNATIVE EVALUATION CRITERIA 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

THRESHOLD CRITERIA (must be met by each alternative) 

OVERALL PROTECTION OF HUMAN HEALTH ANO THE ENVIRONMENT - Assesses how well an 
alternative, as a whole, achieves and maintains protection of human health and the 
environment. 

COMPLIANCE WITH ARARs - Assesses how the alternative complies with location-, 
chemical-, and action-specific ARARs, and whether a waiver 1s required or justified. 

PRIMARY CRITERIA (basis of alternative evaluation) 

LONG-TEAM EFFECTIVENESS AND PERMANENCE - Evaluates the effectiveness of the 
alternative In protecting human health and the environment after response objectives 
have been met. Includes consideration of the magnitude of residual risks and the 
adequacy and reliability of controls. 

REDUCTION OF TOXICITY, MOBILITY, AND VOLUME THROUGH TREATMENT - Evaluates the 
effectiveness of treatment processes used to reduce toxicity, mobility, and volume of 
hazardous substances. This criterion considers the degree to which treatment is 
irreversible, and the type and quantity of residuals remaining after treatment. 

SHORT-TERM EFFECTIVENESS - Examines the effectiveness of the alternative in 
protecting human health and the environment during the construction and 
implementation of a remedy until response objectives have been met. Considers the 
protection of the community, workers, and the environment during implementation of 
remedial actions. 

IMPLEMENTABILITY - Assesses the technical and administrative feasibility of an 
alternative and availability of required goods and services. Technical feasibility 
considers the ability to construct and operate a technology and its reliability, the ease 
of undertaking additional remedial actions, and the abllity to monitor the effectiveness 
of a remedy. Administrative feasibility considers the ability to obtain approvals from 
other parties or agencies and extent of required coordination with other parties or 
agencies. 

COST - Evaluates the capital and operation and maintenance cost of each alternative. 

BALANCING CRITERIA 

W001973.T80/20 

STATE ACCEPTANCE - This criterion considers the state's preferences among or 
concerns about alternatives. 

COMMUNITY ACCEPTANCE - This criterion considers the communities preferences 
among or concerns about alternatives. 
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contirn. 

REGULATORY LOCATION 

AUTHORITY CHARACTERISTIC . . . . • ; • 

Federal Surface Waters, 
Endangered Species, 
Migratory Species 

Endangered Species 

Atlantic Flyway, 
Wetlands, 
Surface Waters 

W001973.T280/2 

TABLE 8-2 
SYNOPSIS OF FEDERAL AND STATE LOCATION-SPECIFIC ARARs FOR ALTERNATIVE 2 

LANDFILL REMEDIATION FEASIBILITY STUDY 

DEVENS, MA 

REQUIREMENT STATUS REQUIREMENT SYNOPSIS 

Fish and Wildlife Coordination Relevant and Actions that affect species/ habitat require 
Act (16 USC 661 et.~.] Appropriate consultation with U.S. Departmen1 of 

AOC 9 Interior, U.S. Fish and Wildlife Service, 
AOC 11 National Marine Fisheries Service, and/or 
AOC 40 state agencies, as appropriate, to ensure 

that proposed actions do not jeopardize 
the continued existence of the species or 
adversely modify or destroy critical habitat. 
The effects of water-related projects on fish 
and wildlife resources must be considered. 
Action must be taken to prevent, mitigate, 
or compensate for project-related damages 
or losses to fish and wildlife resources. 
Consultation with 1he responsible agency is 
also strongly recommended for on-site 
actions. 
Under 40 CFR Part 300.38, these 
requirements apply to all response 
activities under the National Contingency 
Plan. 

Endangered Species Act [50 Applicable This act requires action to avoid 
CFR Parts 17.11 - 17.12] AOC9 jeopardizing the continued existence of 

AOC 11 listed endangered or threatened species or 
AOC40 modification of their habitat. 

Migratory Bird Treaty Act (16 Relevant and The Migratory Bird Treaty Act protects 
USC703et~.) Appropriate migratory birds, their nests, and eggs. A 

AOC 11 depredation permit is required to take, 
possess, or transport migratory birds or 
disturb their nests, eggs, or young. 

ACTION To Be TAKEN 
To ATTAi,_. -R~a'u1~EMENT 

To the e>dent necessary, actions will be 
taken to develop measures to prevent, 
mitigate, or compensate for project related 
impacts to habitat and wildlife. The U.S. 
Fish and Wildlife Service, acting as a 
review agency for the USEPA, will be kept 
informed of proposed remedial actions. 

The protection of endangered species and 
their habitat will be considered during 
excavation activities and cover installation. 

The protection of endangered species and 
their habitat will be considered during 
excavation activities and cover installation. 
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REGULATORY 
AllTHORllY 

Federal 

W001973.T280/4 

CHEMICAL 
MEDIUM 

Surface water 

Groundwater 

TABLE 8-3 
SYNOPSIS OF FEDERAL AND STATE CHEMICAL-SPECIFIC ARARs FOR ALTERNATIVE 2 

LANDFILL REMEDIATION FEASIBILITY STUDY 

REQUIREMENT 

Clean Water Act, Ambient 
Water Quality Criteria (40 CFR 
131; Quality Criteria for Water 
1986] 

Safe Drinking Water Act. 
National Primary Drinking 
Water Regulations, MCLs and 
MCLGs [40 CFR Parts 141.60 -
141.63 and 141.50- 141.52] 

DEVENS, MA 

STATIJS 

Relevant and 
Appropriate 
AOC 11 
AOC 40 

Relevant and 
Appropriate 
AOC40 

REQUIREMENT SYNOPSIS 

Federal Ambient Water Quality Criteria 
(AWQC) include (1) health-based criteria 
developed for 95 carcinogenic and 
noncarcinogenic compounds and (2) acute 
and chronic toxicity values for the 
protection of aquatic life. AWOC for the 
protection of human health provide 
protective concentrations for exposure from 
lnges1ing contaminated water and contami
nated aquatic organisms, and from 
ingesting contaminated aquatic organisms 
alone. Remedial actions involving 
contaminated surface water or discharge of 
contaminants to surface water must 
consider the uses of the water and the 
circumstances of the release or threatened 
release. 

The National Primary Drinking Water 
Regulations establish Maximum 
Contaminant Levels (MCLs} and Maximum 
Contaminant Level Goa.ls (MCLGs) for 
several common organic and inorganic 
contaminants. MCLs specify the maximum 
permissible concentrations of contaminants 
in public drinking water supplies. MCLs 
are federally enforceable standards based 
In part on lhe availability and cost of 
treatment techniques. 
MCLGs specify the maximum concentration 
at which no known or anticipated adverse 
effect on humans will occur. MCLGs are 
non-enforceable health based goals set 
equal to or lower than MCLs. 

AcrioN To Be TAKEN 
' to AtTAtN REQUIREMENT 

Remedial actions will be performed in a 
manner to prevent AWQC exceedances in 
surface water. Actives at AOC 11 will be 
performed to prevent AWQC exceedances in 
the Nashua River. Removal of sediment at 
AOC 40 will be performed in a manner to 
prevent AWQC exceedances rn Cold Spring 
Brook Pond. Supernatant from dredged 
spoil will be monitored ·10 prevent AWQC 
exceedances in Cold Spring Brook Pond. 

At AOC 40 the MCL for bis(2· 
athylhexyl)phthalate will be met under 
average scenario, and the MCL for arsenic 
will be met under average and maximum 
scenario. MCLs are not exceeded at Patton 
Well. 

Revised 03/28/97 



TA& ... _ 8-4 
SYNOPSIS Oi= FEDERAL AND STATE ACTION-SPECIFIC ARARS FOR ALTERNATIVE 2 

l.ANDFIU REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

REGULATORY •ACT10N.,To iee· TAKEN. To 
AUTHORllY ACTION REQUIREMENT STATUS REQUIREMENT SVNOPSI~ . .ArrA,N FieofoFi'~arr ., 

Federal Construction over /in Rivers and Harborn Act of 1899 Relevant and Section 10 of the Rivers and Harbors Act of Excavating, filling, and disposal activities· 
navigable waters [33 USC 401 et~] Appropriate 1899 requires an authorization from the will be conducted to meet the substantive 

AOC 40 Secretary of the Army, acting through the criteria and standards of these regulations. 
U.S. Army Corps of Engineers (USAGE), for 
the construction of any structure in or over 
any "navigable water of the U.S."; the 
excavation from or deposition of material in 
such waters, or any obstruction of alteration 
in such waters. 

Control of surface Clean Water Act NPDES Permit Relevant and The National Pollutant Discharge Elimination Construction activities will be controlled to 
water runoff, Program (40 CFR 122,125] Appropriate System (NPDES) permit program specifies meet USEPA discharge requirements. On-
Direct discharge to AOC9 the permissible concentration or level of site discharges will meet the substantive 
surface water AOC 11 contaminants In the discharge from any requirements of these regulations. 

AOC40 point source, including surface runoff, to 
waters of the United States. 

State Solid Waste Landfill Massachusetts Solid Waste Relevant and These regulations outline the requirements The requirements of 310 CMR 19.021 will 
Construction, Management Regulations (310 Appropriate for construction, operation, closure, and not be satisfied for SA 12 and SA 13. 
Operation, Closure, CMR 19.000] AOC9 post-closure at so.lid waste management 
and Post-Closure AOC 11 facilities in the Commonwealth of Final closure and post-closure plans will be 
Care SA 12 Massachusetts. prepared and submitted to satisfy the 

SA 13 requirements of 310 CMR 19.021 for 
AOCs 9, 11, and 40. 

The proposed landfill cover at AOC 9 will 
meet the requirements of 31 O CMR 19.112. 

The proposed cover at AOC 40 will 
conform with the intent of 310 CMR 
19.112, although ft may be considered an 
Alternative Cover System Design by 
MADEP (310 CMR 19.113), 

Long-term monitoring and maintenance 
plans which meet the requirements of 310 
CMA 19.118, 19.132, and 19.142 will be 
developed for AOCs 9 and 40. 

A Record Notice of Landfill Operation will 
be filed for AOCs 9, 11, and 40 in 
accordance with 31 O CMR 19.141. 
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DIRECT COSTS 

TABLE 8 - 6 
COST SUMMARY TABLE 

ALTERNATIVE 2: NO FURTHER ACTION AT SAs 6, 12, 13, AOC 41 ; 
LIMITED REMOVAL AT AOC 11 ; 

CAP IN PLACE AOCa 9 & 40 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

NO FURTHER ACTION 
SA 6 
SA 12 
SA 13 
AOC 41 

LIMITED REMOVAL AT AOC 11 
CAP IN PLACE 

INDIRECT COSTS 

AOC 9 
AOC 40 

HEAL TH AND SAFETY 
LEGAL, ADMIN , PERMITTING 
ENGINEERING 
SERVICES DURING CONSTRUCTION 

TOTAL CAPITAL [DIRECT + INDIRECT) COSTS 

OPERATION AND MAINTENANCE COSTS 
TOT AL ANNUAL O&M COSTS FOR AOC 1 1 - 2 YRS 
TOT AL ANNUAL O&M COSTS FOR CAP-IN-PLACE AREAS • 30 YRS 
TOT AL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YRS 

$ 

$ 

$ 

$ 

0 
0 
0 
0 

44,000 

3,301,000 
1,758,000 

255,000 
255,000 
510,000 
510,000 

6,633,000 

4,000 
72,000 
13,000 



contirn 

TABLE 8-6 
SYNOPSIS OF FEDERAL AND STATE LOCATION-SPECIFIC ARARs FOR ALTERNATIVE 3 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

REGULATORY . l.ocATION A¢1:ION To BE TAKl:N 
AUTHORl1Y CttARACTEAist1c REOUIREMENT STAltlS REQUIREMENT SYNOf>SIS To, ATTAIN REQUIREMENT 

Federal Surface Waters, Fish and Wildlife Coordination Relevant and Actions that affect species/habitat require To the extent necessary, actions will be 
Endangered Species, Act [16 USC 661 et~.] Appropriate consultation with U.S. Department of taken to develop measures to prevent, 
Migratory Species AOC9 Interior, U.S. Fish and Wildlife Service, mitigate, or compensate for project related 

AOC 11 National Marine Fisheries Service, and/or impacts to habitat and wildlife . The U.S. 
AOC 40 state agencies, as appropriate, to ensure Fish and Wildlife Service, acting as a 

that proposed actions do not jeopardize review agency for the USEPA, will be kept 
the continued existence of the species or informed of proposed remedial actions. 
adversely modify or destroy critical habitat 
The effects of water-related projects on fish 
and wildlife resources must be considered. 
Action must be taken to prevent, mitigate, 
or compensate for project-related damages 
or losses to fish and wildlife resources. 
Consultation with the responsible agency is 
also strongly recommended for on-site 
actions. 
Under 40 CFR Part 300.38, these 
requirements apply to all response 
activities under the National Contingency 
Plan. 

Endangered Species Endangered Species Act Applicable This act requires action to avoid The protection of endangered species and 
(50 CFR Parts 17.11-17.12] AOC9 jeopardizing the continued existence of their habitat will be considered during 

AOC 11 listed endangered or threatened species or excavation activities and cover installation. 
AOC 40 modification of their habitat. 

Atlantic Flyway, Migratory Bird Treaty Act Relevant and The Migratory Bird Treaty Act protects Remedial actions will be performed to 
Wetlands, [16 USC 703 et~.] Appropriate migratory birds, their nests, and eggs. A protect migratory birds, their nests, and 
Surface Waters AOC 11 depredation permit is required to take, eggs. 

possess, or transport migratory birds or 
disturb their nests, eggs, or young. 
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TABLE 8-7 
SYNOPSIS OF FEDERAL AND STATE CHEMICAL-SPECIFIC ARARs FOR ALTERNATIVE 3 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

REGULATORY CHEMICAL ACT1o'N To Bi: TAkEN 
AUTHORITY MEDIUM REQUIREMENT STATUS REQUIREMENT SYNOPSIS To ATTAIN REQUIREMENT 

Federal Surface water Clean Water Act, Ambient Relevant and Federal Ambient Water Quality Criteria Remedial actions will be performed in a 
Water Quality Criteria [ 40 CFR Appropriate (AWQC) include (1) health-based criteria manner to prevent AWQC exceedances in 
131; Quality Criteria for Water AOC 11 developed for 95 carcinogenic and surface water. Actives at AOC 11 will be 
1986] AOC 40 noncarcinogenic compounds and (2) acute performed to prevent AWQC exceedances in 

and chronic toxicity values for the the Nashua River. Removal of sediment at 
protection of aquatic life. AWQC for the AOC 40 will be performed in a manner to 
protection of human health provide prevent AWQC exceedances in Cold Spring 
protective concentrations for exposure from Brook Pond. Supernatant from dredged 
ingesting contaminated water and contami- spoil will be monitored to prevent AWQC 
nated aquatic organisms, and from exceedances in Cold Spring Brook Pond. 
ingesting contaminated aquatic organisms 
alone. Remedial actions involving 
contaminated surface water or discharge of 
contaminant.s to surface water must 
consider the uses of the water and the 
circumstances of the release or threatened 
release. 

Groundwater Safe Drinking Water Act, Relevant and The National Primary Drinking Water At AOC 40 the MCL for bis(2-
National Primary Drinking Appropriate Regulations establish Maximum ethylhexyl}phthalate will be met under 
Water Regulations, MCLs and AOC40 Contaminant Levels (MCLs) and Maximum average scenario, and the MCL for arsenic 
MCLGs [40 CFR Parts 141.60 - Contaminant Level Goals (MCLGs) for will be met under average and maximum 
141.63 and 141.50- 141.52] several common organic and inorganic scenario. MCLs are not exceeded at Patton 

contaminants. MCLs specify the maximum Well. 
permissible concentrations of contaminants 
in public drinking water supplies. MCLs 
are federally enforceable standards based 
in part on the ·availability and cost of 
treatment techniques. MCLGs specify the 
maximum concentration at which no known 
or anticipated adverse effect on humans 
will occur. MCLGs are non-enforceable 
health based goats set equal to or lower 
than MCLs. 
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TAB: ·B 
SYNOPSIS OF FEDERAL AND STATE ACT10 .. -SPECIFIC ARARS FOR ALTERNATIVE 3 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

REGULATORY ACT,oN fc>'.ee TAKEN to 
AU11tORITY ACTION REQUIREMENT STATUS REQUIREMENT SYNOPSIS .. .· ATTAIN ~i;o:un=ia.,gNi ·;, 

Federal Construction over /in Rivers and Harbors Act of 1899 Relevant and Section 10 of the Rivers and Harbors Act of Excavating, filling, and disposal activities 
navigable waters (33 use 401 et ~l Appropriate 1899 requires an authorization from the will be conducted to meet the substantive 

AOC 40 Secretary of the Army, acting through the criteria and standards of these regulations. 
U.S. Army Corps of Engineers (USAGE), for 
the construction of any structure in or over 
any "navigable water of the U.S."; the 
excavation from or deposition of material in 
such waters, or any obstruction of alteration 
in such waters. 

Control of surface Clean Water Act NPDES Permit Relevant and The National Pollutant Discharge Elimination Construction activities will be controlled to 
water runoff, Program [40 CFR 1:22, 125] Appropriate System {NPDES) permit program specifies meet USEPA discharge requirements. On-
Direct discharge to AOC9 the permissible com:entralion or level of site discharges will meet the substantive 
surface water AOC 11 contaminants in the discharge from any requirements of these regulations. 

AOC 40 point source, including surface runoff, to 
waters of the United States. 

State Solid Waste Landfill Massachusetts Solid Waste Relevant and These regulations outline the requirements Fina.I closure and post-closure plans will be 
Construction, Management Regulations [310 Appropriate for construction, operation, closure, and prepared and submitted lo satisfy the 
Operation, Closure, CMR 19.000] AOC9 post-closure at solid waste management requirements of 310 CMR 19.021 for 
and Post-Closure AOC 11 facilities in the Commonwealth of AOCs 9, 11, and 40. 
Care SA 12 Massachusetts. 

SA 13 The requirements of 310 CMR 19.021 will 
not be satisfied for SA 12 and SA 13. 

The proposed landfill cover at AOC 9 will 
meet the requirements of 310 CMR 19.112. 

The proposed landfill cover al AOC 11 will 
meet. The requirements of 310 CMR 
19.112. 

The proposed landfill cover at AOC 40 will 
conform with the intent of 310 CMR 19.112 
although it may be considered an 
Alternative Cover System Design by 
MADEP {310 CMR 19.113). 

Long-term monitoring and maintenance 
plans which meet the requirements of 310 
CMR 19.118, 19.132, 19.133, and 19.142 
will be developed for AOCs 9, 11 , and 40. 

A Record Notice of Landfill Operation will 
be filed for AOCs 9, 11 , and 40 in 
accordance with 310 CMR 19.141 . 
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DIRECT COSTS 

TABLE 8 - 9 
COST SUMMARY TABLE 

ALTERNATIVE 3: NO FURTHER ACTION AT SAs 6, 12, 13, AOC 41; 
CAP IN PLACE AOCs 9, 11, & 40 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

NO FURTHER ACTION 
SA 6 
SA 12 
SA 13 
AOC 41 

CAP IN PLACE 

INDIRECT COSTS 

AOC 9 

AOC 11 
AOC 40 

HEALTH AND SAFETY 
LEGAL, ADMIN, PERMITTING 
ENGINEERING 
SERVICES DURING CONSTRUCTION 

TOTAL CAPITAL (DIRECT + INDIRECT) COSTS 

OPERATION AND MAINTENANCE COSTS 
TOT AL ANNUAL O&M COSTS FOR AOC 9, 11, 40 - 30 YRS 
TOTAL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YRS 

$ 

$ 

$ 

0 
0 
0 
0 

3,301,000 
1,269,000 
1,758,000 

316,000 
316,000 
633,000 
633,000 

8,226,000 

99,000 
13,000 



continL 

TABLE 8-10 
SYNOPSIS OF FEDERAL AND STATE LOCATION-SPECIFIC ARARs FOR ALTERNATIVE 4 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

REGULATORY LOCATION '. Acno~ T9 BE TAKEN 
.,, 

.. 
; 

AUTHORITY CHARACTERISTIC REQUIREMENT STATUS REOLliREMENT SYNOPSIS Tp ATT~I~ F,!;OUIREMENT 

Federal Surface Waters, Fish and Wildlife Coordination Relevant and Actions that affect species/habitat require To the extent necessary, actions will be 
Endangered Species, Act [16 USC 661 et.~.] Appropriate consultation with U.S. Department of taken to develop measures to prevent, 
Migratory Species AOC9 Interior, U.S. Fish and Wildlife Service, mitigate, or compensate for project related 

AOC 11 National Marine Fisheries Service, and/or Impacts to habitat and wildlife . The U.S. 
AOC 40 state agencies, as appropriate, to ensure Fish and Wildlife Service, acting as a 

that proposed actions do not jeopardize review agency for the USEPA, will be kept 
the continued existence of the species or informed of proposed remedial actions. 
adversely modify or destroy critical habitat. 
The effects of water-related projects on fish 
and wildlife resources must be considered . 
Action must be taken to prevent, mitigate, 
or compensate for project-related damages 
or losses to fish and wildlife resources. 
Consultation with the responsible agency is 
also strongly recommended for on-site 
actions. 
Under 40 CFR Part 300.38, these 
requirements apply to all response 
activities under the National Contingency 
Plan. 

Endangered Species Endangered Species Act Applicable This act requires action to avoid The protection of endangered species and 
[SO CFR Parts 17.11-17.12] AOC9 jeopardizing the continued existence of their habitat will be considered during 

AOC 11 listed endangered or threatened species or excavation activities and cover installation. 
AOC 40 modification of their habitat. 
Consolidation 
Facility 

Atlantic Flyway, Migratory Bird Trea"ty Act (16 Relevant and The Migratory Bird Treaty Act protects Remedial actions will be performed to 
Wetlands, USC 703 et~.] Appropriate migratory birds, their nests, and eggs. A protect migratory birds, their nests, and 
Surface Waters AOC 11 depredation permit is required to take, eggs. 

possess, or transport migratory birds or 
disturb their nests, eggs, or young. 
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REGULATORY 
AlfTHORITY 

Federal 

State 

W001973.T280/14 

CHEMICAL 
MEDIUM 

Surface water 

Groundwater 

Surface water 

TABLE 8-11 
SYNOPSIS OF fEDERAL AND STATE CHEMICAL-SPECIFIC ARARs FOR ALTERNATIVE 4 

LANDFILL REMEDIATION FEASIBILITY STUDY 

REQUIREMENT 

Clean Water Act, Ambient 
Water Quality Criteria [40 CFR 
131; Quality Criteria for Water 
1986) 

Safe Drinking Water Act, 
National Primary Drinking 
Water Regulations, MCLs and 
MCLGs [ 40 CFR Parts 141.60 -
141.63 and 141.50 - 141.52) 

Massachusetts Surface Water 
Quality Standards [314 CMR 
4.00) 

DEVENS, MA 

STATUS 

Relevant and 
Appropriate 
AOC 11 
AOC 40 

Relevant and 
Appropriate 
AOC 40 

Relevant and 
Appropriate 
AOC 11 
AOC 40 

REQUIREMENT SYNOPSIS 

Federal Ambient Water Quality Criteria 
(AWQC) Include (1) health-based criteria 
developed for 95 carcinogenic and 
noncarcinogenic compounds and (2) acute 
and chronic toxicity values for the 
protection of aquatic life. AWQC for the 
protection of human health provide 
protective concentrations for exposure from 
Ingesting contaminated water and contami
nated aquatic organisms, and from 
ingesting contaminated aquatic organisms 
alone. Remedial actions involving 
contaminated surface water or discharge of 
contaminants to surface water must 
consider the uses of the water and the 
circumstances of the release or threatened 
release. 

The National Primary Drinking Water 
Regulations establish Maximum 
Contaminant Levels (MCLs) and Maximum 
Contaminant Level Goals (MCLGs) for 
several common organic and inorganic 
contaminants. MCLs specify the maximum 
permissible concentrations of contaminants 
in public drinking water supplies. MCLs 
are federally enforceable standards based 
in part on the availability and cost of 
treatment techniques. MCLGs specify the 
maximum concentration at which no known 
or anticipated adverse effect on humans 
will occur. MCLGs are non-enforceable 
health based goals set equal to or lower 
than MCLs. 

Massachusetts Surface Water Quality 
Standards designate the most sensitive 
uses for which surface waters of the 
Commonwealth are to be enhanced, 
maintained, and protected, and designate 
minimum water quality criteria for 
sustaining the designated uses. Surface 
waters at Fort Devens are classified as 
Class B. Surface waters assigned to this 
class are designated as habitat for fish, 
other aquatic life and wildlife, and for 
primary and secondary contact recreation. 
These criteria supersede federal AWQC 
only when they are more stringent (more 
protective) than the AWQC. 

Ac-not.i To Be TAKEN 
To .An~tN REau1REMENT / 

Remedial actions will be performed in a 
manner to prevent AWQC exceedances in 
surface water. Actives at AOC 11 will be 
performed to prevent AWQC exceedances in 
the Nashua River. Removal of sediment at 
AOC 40 will be performed in a manner to 
prevent AWQC exceedances in Cold Spring 
Brook Pond. Supernatant from dredged 
spoil will be monitored to prevent AWQC 
exceedances in Cold Spring Brook Pond. 

At AOC 40 the MCL for bis(2-
ethy1hexyl)phthalate will be met under 
average scenario, and the MCL for arsenic 
will be met under average and maximum 
scenario. MCLs are not exceeded at Patton 
Well. 

At AOC 11 activities will be performed in a 
manner to prevent exceedances of surface 
water quality in the Nashua River. 

At AOC 40 sediment removal will be 
performed in a manner to prevent 
exceedances of Surface Water Quality 
Standards in Cold Spring Brook Pond. 
Supernatant from dredged spoil dewatering 
will be monitored to prevent exceedances in 
the pond. To the extent necessary, Surface 
Water Quality Standards will be used to 
develop discharge limitations. 
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T ABU:. --,-12 
SYNOPSIS OF FEDERAL AND STATE ACTION-SPECIFIC ARARS FOR ALTERNATIVE 4 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

REGULATORY ACTION tq BE TAKEN ro 
AUTHORITY , .. ACTJON , •' REQUIREMENT STATUS RecH.11REMENT SvtfoPsis ' , : 'ATT>,IN 8EOU.1REMENT _ 

Federal Construction over /in Rivers and Harbors Act of 1899 Relevant and Section 10 of the Rivers and Harbors Act of Excavating, filling, and disposal activities 
navigable waters [33 USC 401 et seq.) Appropriate 1899 requires an authorization from the will be conducted to meet the substantive 

AOC 40 Secretary of the Army, acting through the criteria and standards of these regulations. 
U.S. Army Corps of Engineers (USAGE}, for 
the construction of any structure in or over 
any "navigable water of the U.S."; the 
excavation from or deposition of material in 
such waters, or any obstruction of alteration 
in such waters. 

Control of surface Clean Water Act NPDES Permit Relevant and The National Pollutant Discharge Elimination Construction activities will be controlled to 
water runoff, Program (40 CFR 122,125) Appropriate System (NPDES) permit program specifies meet USEPA discharge requirements. On-
Direct discharge to AOC9 the permissible concentration or level of site discharges will meet the substantive 
surface water AOC 11 contaminants in the discharge from any requirements of these regulations. 

AOC 40 point source, including surface runoff, to 
Consolidation waters of the United States. 
Facility 

State Solid Waste Landfill Massachusetts Solid Waste Relevant and These regulations outline the requirements Final closure and post-closure plans will be 
Construction, Management Regulations [310 Appropriate for construction, operation, closure, and prepared and submitted to satisfy the 
Operation, Closure, CMR 19.000) AOC 9 post closure at solid waste management requirements of 310 CMR 19.021 for 
and Post-Closure AOC 11 facilities in the Commonwealth of AOCs 9, 11, and 40. 
Care SA 12 Massachusetts. 

SA 13 The requirements of 310 CMR 19.021 will 
Consolidation not be satisfied for SA 12 and SA 13. 
Facility 

The consolidation landfill will be 
constructed, operated, and closed in 
conformance with the regulations at 310 
CMR 19.000. 

A Record Notice of Landfill Operation will 
be filed for AOC 11 in accordance with 310 
CMR 19.141 . 

Activities that Massachusetts Water Quality Relevant and For activities that require a MADEP Wetlands Excavation, filling, and disposal activities 
potentially affect Certification and Certification Appropriate Order of Conditions to dredge or fill will meet the substantive criteria and 
surface water quality for Dredging [314 CMR 9.00) AOC 40 navigable waters or wetlands, a Chapter 91 standards of these regulations. Remedial 

Waterways Ucense, a USAGE permit or any activities will be designed to attain and 
major permit issued by USEPA (e.g., Clean maintain Massachusetts Water Quality 
Water Act NPDES permit), a Massachusetts Standards in affected waters. 
Division of Water Pollution Control Water 
Quality Certi fication is required pursuant to 
314 CMR 9.00. 
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TABLE 8 - 13 
COST SUMMARY TABLE 

ALTERNATIVE 4: NO FURTHER ACTION AT SAs 6, 12, 13, AOC 41; 
LIMITED REMOVAL AT AOC 11; 

EXCAVATE AND CONSOLIDATE AOCs 9 & 40 

LANDFILL REMEDIATION FEASIBILITY STUDY 

DIRECT COSTS 
NO FURTHER ACTION 

SA 6 
SA 12 
SA 13 
AOC 41 

LIMITED REMOVAL AT AOC 11 
EXCAVATE AND CONSOLIDATE 

AOC 9 
AOC 40 

CONSOLIDATION LANDFILL CONSTRUCTION 

INDIRECT COSTS 
HEALTH AND SAFETY 
LEGAL, ADMIN, PERMITTING 
ENGINEERING 

DEVENS, MA 

$ 0 
0 

0 
0 

44 ,000 

3,835,000 
3,370,000 
5,240,000 

, .. ,,·$; .-.:.: 12,469.000 

$ 624,000 
624,000 

1,249,000 
SERVICES DURING CONSTRUCTION 1,249,000 

TOTAL CAPITAL (DIRECT + INDIRECT) COSTS 

OPERA TlON AND MAINTENANCE COSTS 
TOTAL ANNUAL O&M COSTS FOR AOC 11 - 2 YRS 
TOTAL ANNUAL O&M COSTS CONSOLIDATION LANDFILL - 30 YRS 
TOTAL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YRS 

$ 16,235,000 

$ 4,000 
23,000 
29,000 



continL 

TABLE 8-14 
SYNOPSIS OF FEDERAL AND STATE LOCATION-SPECIFIC ARARs FOR ALTERNATIVE 5 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

REGULATORY LOCATION :,·AcnaN:to·eEi 'FAKEN ·- _.. .. 

AlJTHORITV CHARACTERISTIC REQUIREMENT STATUS REQUIREMENT SYNOPSIS To iqTAtN· Red1,11REM~NT • 

Federal Surface Waters, Fish and Wildlife Coordination Relevant and Actions that affect species/habitat require To the extent necessary, actions will be 
Endangered Species, Act 116 use 661 ~:~-1 Appropriate consultation with U.S. Department of taken to develop measures to prevent, 
Migratory Species AOC9 Interior, U.S. Fish and Wildlife Service, mitigate, or compensate for project related 

AOC 11 National Marine Fisheries Service, and/or impacts to habitat and wildlife. The U.S. 
SA 12 state agencies, as appropriate, to ensure Fish and Wildlife Service, acting as a 
SA 13 that proposed actions do not jeopardize review agency for the USEPA, will be kept 
AOC 40 the continued existence of the species or informed of proposed remedial actions. 
AOC 41 adversely modify or destroy critical habitat. 

The effects of water-related projects on fish 
and wildlife resources must be considered. 
Action must be taken to prevent, mitigate, 
or compensate for project-related damages 
or losses to fish and wildlife resources. 
Consultation with the responsible agency is 
also strongly recommended for on-site 
actions. 
Under 40 CFR Part 300.38, these 
requirements apply to all response 
activities under the National Contingency 
Plan. 

Endangered Species Endangered Speci11s Act Applicable This act requires action to avoid The protection of endangered species and 
[50 CFR Parts 17.11-17.12] SA6 jeopardizing the continued existence of their habitat will be considered during 

AOC9 listed endangered or threatened species or excavation activities and cover installation. 
AOC 11 modification of their habitat. 
SA 12 
SA 13 
AOC 40 
AOC 41 
Consolidation 
Facility 

Atlantic Flyway, Migratory Bird Treaty Act Relevant and The Migratory Bird Treaty Act protects Remedial actions will be performed to 
Wetlands, (16 USC 703 et~.] Appropriate migratory birds, their nests, and eggs. A protect migratory birds, their nests, and 
Surface Waters AOC 11 depredation permit is required to take, eggs. 

possess, or transport migratory birds or 
disturb their nests, eggs, or young. 
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REGULATORY 
AUTitORITY 

Federal 

W001973.T280/19 

CHEMICAL 
MEDIUM 

Surface water 

Groundwater 

TABLE 8-15 
SYNOPSIS OF FEDERAL AND STATE CHEMICAL-SPECIFIC ARARS FOR ALTERNATIVE 5 

LANDFILL REMEDIATION FEASIBILITY STUDY 

REQUIREMENT 

Clean Water Act, Ambient 
Water Quality Criteria [40 CFR 
131 ; Quality Criteria for Water 
1986] 

Safe Drinking Wate,r Act, 
National Primary Drinking 
Water Regulations, MCLs and 
MCLGs [ 40 CFR Parts 141.60 -
141 .63 and 141 .50 - 141.52) 

DEVENS, MA 

STATUS 

Relevant and 
Appropriate 
AOC 11 
AOC 40 

Relevant and 
Appropriate 
AOC 40 

REQUIREMENT SYNOPSIS 

Federal Ambient Water Quality Criteria 
(AWQC) Include (1) health-based criteria 
developed for 95 carcinogenic and 
noncarcinogenic compounds and (2) acute 
and chronic toxicity values for the 
protection of aquatic life. AWQC for the 
protection of human health provide 
protective concentrations for exposure from 
ingesting conlaminated water and contami
nated aquatic organisms, and from 
ingesting contaminated aquatic organisms 
alone. Remedial actions involving 
contaminated surface water or discharge of 
contaminants to surface water must 
consider the uses of the water and the 
circumstances of the release or threatened 
release. 

The National Primary Drinking Water 
Regulations establish Maximum 
Contaminant Levels (MCLs) and Maximum 
Contaminant Level Goals (MCLGs) for 
several common organic and inorganic 
contaminants. MCLs specify the maximum 
permissible concentrations of contaminants 
in public drinking water supplies. MCLs 
are federally enforceable standards based 
in part on the availability and cost of 
treatment techniques. MCLGs specify the 
maximum concentration at which no known 
or anticipated adverse effect on humans 
will occur. MCLGs are non-enforceable 
health based goals set equal to or lower 
than MCls. 

ACTION To BE-TAKEN 
To ATTAIN REQUIREMENT 

Remedial actions will be performed in a 
manner to prevent AWQC exceedances in 
surface water. Actives at AOC 11 will be 
performed to prevent AWQC exceedances in 
the Nashua River. Removal of sediment at 
AOC 40 will be performed in a manner to 
prevent AWQC exceedances in Cold Spring 
Brook Pond. Supernatant from dredged 
spoil will be monitored to prevent AWQC 
exceedances in Cold Spring Brook Pond. 

At AOC 40 the MCL for bis(2-
ethylhexyl}phthalate will be met under 
average scenario, and the MCL for arsenic 
will be met under average and maximum 
scenario. MCLs are not exceeded at Patton 
Well. 
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TABL ... . J-16 
SYNOPSIS OF FEDERAL AND STATE ACTION-SPECIFIC ARARS FOR ALTERNATIVE 5 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

REGULATORY AqTION rc>'°BE TAKEN To 
AUTliORfTV ACTION REQUIREMENT STATUS REQUIREMENT SYNOP{>I~ 

• T~,~" 
ATTAIN REQUIREMENT ' 

• '.• e • 

Federal Construction over /in Rivers and Harbors. Act of 1899 Relevant and Section 1 O of the Rivers and Harbors Act of Excavating, filling, and disposal activities 
navigable waters [33 USC 401 et seg.] Appropriate 1899 requires an authorization from the will be conducted to meet the substantive 

AOC 40 Secretary ol the Army, acting through the criteria and standards of these regulations. 
U.S. Army Corps of Engineers (USACE) , for 
the construction of any structure In or over 
any ·navigable water of the U.S.'; the 
excavation from or deposition of material in 
such waters, or any obstruction of alteration 
in such waters. 

Control of surface Clean Water Act NPDES Permit Relevant and The National Pollutant Discharge Elimination Construction activities will be controlled to 
water runoff, Program (40 CFR 122,125] Appropriate System (NPDES) permit program specifies meet USEPA discharge requirements. On-
Direct discharge to AOC9 the permissible concentration or level of site discharges will meet the substanlive 
surface water AOC 11 contaminants in the discharge from any requirements of these regulations. 

SA 12 point source, including surface runoff, to 
SA 13 waters of the United States. 
AOC 40 
AOC 41 
Consolidation 
Facility 

State Solld Waste Landfill Massachusetts Solid Waste Relevant and These regulations outline the requirements Final closure and post-closure plans will be 
Construction, Management Regulations [310 Appropriate for construction, operation, closure, and prepared and submitted to satisfy the 
Operation, Closure, CMR 19.000J AOC9 post closure at solid waste management requirements of 310 CMR 19.021 for all 
and Post-Closure AOC 11 facilities in the Commonwealth of disposal areas; however, only debris 
Care SA 12 Massachusetts. removal is proposed for AOC 11. 

SA 13 
Consolidation The proposed landfill cover systems at 
Facility SA 6, SA 12, SA 13, and AOC 41 will meet 

. the requirements of 310 CMR 19.112 . 

The consolidation landfill will be 
constructed, operated, and closed in 
conformance with the regulations at 310 
CMR 19.000. 

A Record Notice of Landfill Operation will 
be filed ·for SA 6, AOC 11, SA 12, SA 13, 
and AOC 41 in accordance with 310 CMR 
19.141. 

Activities that Massachusetts Water Quality Relevant and For activities that require a MADEP Wetlands Excavation, filling, and disposal activities 
potentially affect Certification and Certification Appropriate Order of Conditions to dredge or fill will meet the substantive criteria and 
surface water quality for Dredging [314 CMR 9.00] AOC 40 navigable waters or wetlands, a Chapter 91 standards of these regulations. Remedial 

Waterways License, a USACE permit or any activities will be designed to attain and 
major permit issued by USEPA (e.g_, Clean maintain Massachusetts Water Quality 
Water Act NPDES permit), a Massachusetts Standards in affected waters. 
Division of Water Pollution Control Water 
Quality Certification is required pursuant to 
314 CMR 9.00. 

WOO 1973. TSO /27 Revised 03/28/97 



DIRECT COSTS 

TABLE 8 - 17 
COST SUMMARY TABLE 

ALTERNATIVE 5: LIMITED REMOVAL AT AOC 11; 
CAP-IN-PLACE SAs 6, 12, 13, AOC 41; 

EXCAVATE AND CONSOLIDATE AOCs 9 & 40 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

LIMITED REMOVAL AT AOC 11 
CAP IN PLACE 

SA 6 
SA 12 
SA 13 
AOC 41 

EXCAVATE AND CONSOLIDATE 
AOC 9 
AOC 40 

CONSOLIDATION LANDFILL CONSTRUCTION 

INDIRECT COSTS 
HEALTH AND SAFETY 
LEGAL. ADMIN, PERMITTING 
ENGINEERING 
SERVICES DURING CONSTRUCTION 

TOTAL CAPITAL (DIRECT + INDIRECT) COSTS 

OPERATION AND MAINTENANCE COSTS 
TOTAL ANNUAL O&M COSTS FOR AOC 11 • 2 YRS 
TOTAL ANNUAL O&M COSTS FOR CAP IN PLACE AREAS - 30 YRS 
TOTAL ANNUAL O&M COSTS CONSOLIDATION LANDFILL· 30 YRS 
TOT AL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 • 5 YRS 

$ 

~ ·:( 

$ 

44,000 

159 ,000 
507,000 
395,000 
175,000 

3,835,000 
3,370,000 
5,240,000 

'.f3 / 7.25,000 

686,000 
686,000 

1,373,000 
1,373.000 

$ 17,843,000 

$ 4,000 
109.000 

23,000 
29,000 

•• •• •••• • - ..... . ----.-~•~,:«::: ... -. ::~:~:;;· 
.-,:.·, .. ,· •·. 



com,m 

REGULATORY 
AUTHORITY 

Federal 

W001973.T280/22 

LOCATION 
CttARACTERISTIC 

Surface Waters, 
Endangered Species, 
Migratory Species 

Endangered Species 

Atlantic Flyway , 
Wetlands, 
Surface Waters 

TABLE 8-18 
SYNOPSIS OF FEDERAL AND STATE LOCATION-SPECIFIC ARARS FOR ALTERNATIVE 6 

LANDFILL REMEDIATION FEASIBILITY STUDY 

REQUIREMENT 

Fish and Wildlife Coordination 
Act [16 USC 661 etgg.] 

Endangered Species Act 
[50 CFR Parts 17.11-17.12] 

Migratory Bird Treaty Act 
(16 USC 703 etgg.] 

DEVENS, MA 

STATUS 

Relevant and 
Appropriate 
AOC9 
AOC 11 
SA 12 
SA 13 
AOC40 
AOC41 

Applicable 
SA6 
AOC9 
AOC 11 
SA 12 
SA 13 
AOC 40 
AOC 41 
Consolidation 
Facility 

Relevant and 
Appropriate 
AOC 11 

REQUIREMENT 5YNOPSI~ 

Actions that affect species/habitat require 
consultation with U.S. Department of 
Interior, U.S. Fish and Wildlife Service, 
National Marine Fisheries Service, and/ or 
state agencies, as appropriate, to ensure 
that proposed actions do not jeopardize 
the continued existence of the species or 
adversely modify or destroy critical habitat. 
The effects of water-related projects on fish 
and wildlife resources must be considered . 
Action must be taken to prevent, mitigate, 
or compensate for project-related damages 
or losses to fish and wildlife resources. 
Consultation with the responsible agency is 
also strongly recommended for on-site 
actions. 
Under 40 CFR Part 300.38, these 
requirements apply to all response 
activities under the National Contingency 
Pian. 

This act requires action to avoid 
jeopardizing the continued existence of 
listed endangered or threatened species or 
modification of their habitat. 

The Migratory Bird Treaty Act protects 
migratory birds, their nests, and eggs. A 
depredation permit is required to take, 
possess, or transport migratory birds or 
disturb their nests, eggs, or y_oung . 

AcrrioN To, BE TAKEN 

io Arr~'" REau1nEMeNT 
To the extent necessary, actions will be 
taken to develop measures to prevent, 
mitigate, or compensate for project related 
impacts to habitat and wildlife. The U.S. 
Fish and Wildlife Service, acting as a 
review agency for the USEPA, will be kept 
informed of proposed remedial actions. 

The protection of endangered species and 
their habitat will be considered during 
excavation activities and cover installation. 

Remedial actions will be performed to 
protect migratory birds, their nests, and 
eggs. 
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TABLE 8-19 
SYNOPSIS OF FEDERAL AND STATE CHEMICAL-SPECIFIC ARARs FOR ALTERNATIVE 6 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

REGULATORY CHEMiCAL Ac1'10N To BE TAKEN 
AUTHORITY MEDIUM . REQUIREMENT STATUS REQUIREMENT SYNOPSIS TP AtrAi"t-4 REQlJIREMENT 

Federal Surface water Clean Water Act, Ambient Relevant and Federal Ambient Water Quality Criteria Remedial actions will be performed In a 
Water Quality Criteria [40 CFR Appropriate (AWQC) include (1) health-based criteria manner lo prevent AWQC exceedances in 
131; Quality Criteria for Water AOC 11 developed for 95 c_arcinogenic and surface water. Actives at AOC 11 will be 
1986] AOC 40 noncarcinogenic compounds and {2) acute performed to prevent AWQC exceedances in 

and chronic toxicity values for the the Nashua River. Removal of sediment at 
protection of aquatic Ille. AWQC for the AOC 40 will be performed In a manner to 
protection ot human health provide prevent AWQC exceedances in Cold Spring 
protective concentrations for exposure from Brook Pond. Supernatant from dredged 
Ingesting contaminated water and contami• spoil will be monitored to prevent AWQC 
nated aquatic organisms, and from exceedances In Cold Spring Brook Pond. 
ingesting contaminated aquatic organisms 
alone. Remedial actions involving 
contaminated surface water or discharge of 
contaminants to surface water must 
consider the uses of the water and the 
circumstances of the release or threatened 
release. 

Groundwater Safe Drinking Water Act, Relevant and The National Primary Drinking Water At AOC 40 the MCL for bis(2-
National Primary Drinking Appropriate Regulations establish Maximum ethyihexyl)phthalate will be met under 
Water Regulations, MCLs and AOC40 Contaminant Levels (MCLs) and Maximum average scenario, and the MCL for arsenic 
MCLGs [40 CFR Parts 141.60 - Contaminant Level Goals {MCLGs) for will be met under average and maximum 
141.63 and 141.50- 141 .52) several common organic and inorganic scenario. MCLs are not exceeded at Patton 

contaminants. MCLs specify the maximum Well. 
permissible concentrations of contaminants 
in public drinking water supplies. MCLs 
are federally enforceable s:tandards based 
in part on the availability and cost of 
treatment techniques. 
MCLGs specify the maximum concentration 
at which no known or anticipated adverse 
effect on humans will occur. MCLGs are 
non-enforceable health based goals set 
equal to or lower than MCLs. 
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TABL- d-20 
SYNOPSIS OF FEDERAL AND STATE ACTION-SPECIFIC ARARS FOR ALTERNATIVE 6 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

. , 
, AGTION'To BE TAKEN To REGULATORY 

AUTHORITY AcnoN REQUIREMENT Si"Arus .. REQUIREMENT SYNOPSIS •• An~ikREQu1~eMe:trt . 
Federal Construction over /in Rivers and Harbors Act of 1899 Relevant and Section 10 of the Rivers and Harbors Act of Excavating, filling, and disposal activities 

navigable waters [33 USC 401 et~.] Appropriate 1899 requires an authorization from the will be conducted to meet the substantive 
AOC 40 Secretary of the Army, acting through the criteria and standards of these regulations. 

U.S. Army Corps of Engineers (USAGE), for 
the construction of any structure in or over 
any ' navigable water of the U.S."; the 
excavation from or deposition of material in 
such waters, or any obstruction of alteration 
in such waters. 

Control of surface Clean Water Act NPDES Permit Relevant and The National Pollutant Discharge Elimination Construction activities will be controlled to 
water runoff, Program [40 CFR 122,125] Appropriate System (NPDES) permit program specifies meet USEPA discharge requirements. On-
Direct discharge to AOC9 the permissible concentration or level of site discharges will meet the substantive 
surface water AOC 11 contaminants in the discharge from any requirements of these regulations. 

SA 12 point source, including surface runoff, to 
SA 13 waters of the United States. 
AOC 40 
AOC 41 
Consolidation 
Facility 

State Solid Waste Landfill Massachusetts Solld Waste Relevant and These regulations outline the requirements Final closure and post-closure plans will be 
Construction, Management Regulations (310 Appropriate for construction , operation , closure, and prepared and submitted to satisfy the 
Operation, Closure, CMA 19.000] AOC9 post closure at solid waste management requirements of 310 CMR 19.021 for all 
and Post-Closure AOC 11 facilities In the Commonwealth of disposal areas. 
Care SA12 Massachusetts. 

SA 13 The proposed landfill cover systems at 
Consolidation SA 6, SA 12, SA 13, and AOC 41 will meet 
Facility the requirements of 310 CMR 19.112. 

The consolidation landfill will be 
constructed, operated, and closed in 
conformance with the regulations at 310 
CMR 19.000. 

A Record Notice of Landfill Operation will 
be filed for SA6, SA 12, SA 13, SA 13, and 
AOC 41 In accordance with 310 CMR 
19.141 . 

Activities that Massachusetts Water Quality Relevant and For activities that require a MADEP Wetlands Excavation, filling, and disposal activities 
potentially affect Certification and Certification Appropriate Order of Conditions to dredge or fill will meet the substantive criteria and 
surface water quality for Dredging [314 CMR 9.00] AOC 40 navigable waters or wetlands, a Chapter 91 standards of these regulations. Remedial 

Waterways License, a USAGE permit or any activ!lies will be designed to attain and 
major permit issued by USEPA (e.g. , Clean maintain Massachusetts Water Quality 
Water Act NPDES permit), a Massachusetts 
Division of Water Pollution Control Water 

Standards in affected waters. 

Quality Certification is requ ired pursuant to 
314 CMR 9.00 
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DIRECT COSTS 

TABLE 8 • 21 
COST SUMMARY TABLE 

ALTERNATIVE 6: CAP-IN-PLACE SAs 6, 12, 13, AOC 41; 
EXCAVATE AND CONSOLIDATE AOCs 9, 11, & 40 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

CAP IN PLACE 
SA 6 
SA 12 
SA 13 
AOC 41 

EXCAVATE AND CONSOLIDATE 
AOC 9 
AOC 11 
AOC 40 

CONSOLIDATION LANDFILL CONSTRUCTION 

INDIRECT COSTS 
HEALTH AND SAFETY 
LEGAL, ADMIN, PERMITTING 
ENGINEERING 
SERVICES DURING CONSTRUCTION 

TOTAL CAPITAL (DIRECT + INDIRECT) COSTS 

OPERATION AND MAINTENANCE COSTS 
TOT AL ANNUAL O&M COSTS FOR CAP IN PLACE AREAS - 30 YRS 
TOT AL ANNUAL O&M COSTS CONSOLIDATION LANDFILL - 30 YRS 
TOTAL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 • 5 YRS 

$ 

159,000 
507,000 
395,000 
175,000 

3,835,000 
1,571,000 
3,370,000 
5,240,000 

763,000 
763,000 

1,525,000 
1,525,000 

$ 19,828,000 

$ 109,000 
23,000 
29,000 



continueo 

TABLE 8-22 
SYNOPSIS OF FEDERAL AND STATE LOCATION-SPECIFIC ARARs FOR ALTERNATIVE 7 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

REGULATORY LOCATION 
1 

AGTJoN· To '3E TA.KEN 
AUTHQRITY CHARACTERiSTIC REQUIREMENT STATU~ REQUIREMENT SYNOPSIS TQ ATTAi~ AECUlriEPJ!ENT 

Federal Surface Waters, Fish and Wildlife Coordination Relevant and Actions that affect species/habitat require To the extent necessary, actions will be 
Endangered Species, Act [16 USC 661 _!!!~.] Appropriate consultation with U.S. Department of taken to develop measures to prevent, 
Migratory Species AOC9 Interior, U.S. Fish and Wildlife Service, mitigate, or compensate for project related 

AOC 11 National Marine Fisheries Service, and/or impacts to habitat and wildlife. The U.S. 
SA 12 state agencies, as appropriate, to ensure Fish and Wildlife Service, acting as a 
SA 13 that proposed actions do not jeopardize review agency for the USEPA, will be kept 
AOC 40 the continued existence of the species or informed of proposed remedial actions. 
AOC41 adversely modify or destroy critical habitat. 

The effects of water-related projects on fish 
and wildlife resources must be considered. 
Action must be taken to prevent, mitigate, 
or compensate for project-related damages 
or losses to fish and wildlife resources. 
Consultation with the responsible agency is 
also strongly recommended for on-site 
actions. 
Under 40 CFR Part 300.38, these 
requirements apply to all response 
activities under the National Contingency 
Plan. 

Endangered Species Endangered Species Act Applicable This act requires action to avoid The protection of endangered species and 
[50 CFR Parts 17.11-17.12} SA6 jeopardizing the continued existence of their habitat will be considered during 

AOC9 listed endangered or threatened species or excavation activities and cover installation. 
AOC 11 modification of their habitat. 
SA 12 
SA 13 
AOC40 
AOC 41 

Atlantic Flyway, Migratory Bird Trea,ty Act Relevant and The Migratory Bird Treaty Act protects Remedial actions will be performed to 
Wetlands, [16 use 103 et~1-l Appropriate migratory birds, their nests, and eggs. A protect migratory birds, their nests, and 
Surface Waters AOC 11 depredation permit is required to take, eggs. 

possess, or transport migratory birds or 
disturb their nests, eggs, or young. 
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REGULATORY 
AUTHORITY 

Federal 

W001973.T280/29 

CHEMiCAL 
MEDIUM 

Surface water 

Groundwater 

TABLE 8-23 
SYNOPSIS OF FEDERAL AND STATE CHEMICAL-SPECIFIC ARARs FOR ALTERNATIVE 7 

LANDFILL REMEDIATION FEASIBILITY STUDY 

REQUIREMENT 

Clean Water Act, Ambient 
Water Quality Criteria [40 CFR 
131; Quality Criteria for Water 
1986) 

Safe Drinking Water Act, 
National Primary Drinking 
Water Regulations, MCLs and 
MCLGs [40 CFR Parts 141 .60 -
141 .63 and 141 .50 - 141.52) 

DEVENS, MA 

STAll.lS 

Relevant and 
Appropriate 
AOC 11 
AOC 40 

Relevant and 
Appropriate 
AOC 40 

REQUIREMENT SYNOPSIS 

Federal Ambient Water Quality Criteria 
(AWQC) include (1) health-based criteria 
developed for 95 carcinogenic and 
noncarcinogenic compounds and (2) acute 
and chronic toxicity values for the 
protection of aquatic life. AWQC for the 
protection of human health provide 
protective concentrations for exposure from 
ingesting contaminated water and contami
nated aquatic organisms, and from 
ingesting contaminated aquatic organisms 
alone. Remedial actions involving 
contaminated surface water or discharge of 
contaminants to surface water must 
consider the uses of the water and the 
circumstances of the release or threatened 
release. 

The National Primary Drinking Water 
Regulations establish Maximum 
Contaminant Levels (MCLs) and Maximum 
Contaminant Level Goals (MCLGs) for 
several common organic and inorganic 
contaminants. MCLs specify the maximum 
permissible concentrations of contaminants 
in public drinking water supplies. MCLs 
are federally enforceable standards based 
in part on the availability and cost of 
treatment techniques. MCLGs specify the 
maximum concentration at which no known 
or anticipated adverse effect on humans 
will occur. MCLGs are non-enforceable 
health based goals set equal to or lower 
than MCLs. 

ACTION To BE TAKEN 
TQ, Atr~IN A'EQUIREMENT 

Remedial actions will be performed in a 
manner to prevent AWQC exceedances in 
surface water. Actives at AOC 11 will be 
performed to prevent AWQC exceedances in 
the Nashua River. Removal of sediment at 
AOC 40 will be performed in a manner to 
prevent AWQC exceedances in Cold Spring 
Brook Pond. Supernatant from dredged 
spoil will be monitored to prevent AWQC 
exceedances in Cold Spring Brook Pond. 

At AOC 40 the MCL for bis(2-
ethylhexyl)phthalate will be met under 
average scenario, and the MCL for arsenic 
will be met under average and maximum 
scenario. MCLs are not exceeded at Patton 
Well. 
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TABLE 8-24 
SYNOPSIS OF FEDERAL AND STATE ACTION-SPECIFIC ARARS FOR ALTERNATIVE 7 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

REGULATORY • . ·'AcilON-Tq Be' TA!<EN To 
AUTHORTTV ACTION REQUIREMENT STATUS REQUIREMENT SYNOPSIS .... " . :· .. •• Arf AIN 'flegtlJBEMEr-IT .. 

Federal Construction over/in Rivers and Harbors Act of 1899 Relevant and Section 10 of the Rivers and Harbors Act of Excavating, filling, and disposal activities 
navigable waters. (33 USC 401 et_~.] Appropriate 1899 requires an authorization from the will be conducted to meet the substantive 

AOC 40 Secretary of the Army, acting through the criteria and standards of these regulations. 
U.S. Army Corps of Engineers (USAGE), for 
the construction of any structure in or over 
any "navigable water of the U.S."; the 
excavation from or deposition of material in 
such waters, or any obstruction of alteration 
in such waters. 

Control of surface Clean Water Act NPDES Permit Relevant and The National Pollutant Discharge Elimination Construction activities will be controlled to 
water runoff, Program (40 CFR 122,125] Appropriate System (NPDES) permit program specifies meet USEPA discharge requirements. On-
Direct discharge to AOC9 the permissible concentration or level of site discharges will meet the substantive 
surface water AOC 11 contaminants in the discharge from any requirements of these regulations. 

AOC40 point source, including surface runoff, to 
waters of the United States. 

State Solid Waste Landfill Massachusetts Solid Waste Relevant and These regulations outline the requirements Final closure and post-closure plans will be 
Construction, Management Regulations (310 Appropriate for construction, operation, closure, and prepared and submitted to satisfy the 
Operation, Closure, CMR 19.000] AOC9 post closure at solid waste management requirements of 310 CMR 19.021 for all 
and Post-Closur~ AOC 11 facilities in the Commonwealth of disposal areas. 
Care SA 12 Massachusetts. 

SA 13 The proposed landfill cover systems at 
SA 6, AOC 9, AOC 11, SA 12, SA 13, and 
AOC 41 will meet the requirements of 310 
CMR 19.112. 

The proposed landfill cover at AOC 40 will 
conform with the intent of 310 CMR 
19.112, although it may be considered an 
Alternative Cover System Design by 
MADEP (310 CMR 19.113). 

A Record Notice of Landfill Operation will 
be filed for all disposal areas in 
accordance with 310 CMR 19.141 . 

Activities that Massachusetts Water Quality Relevant and For activities that require a MADEP Wetlands Excavation, filling, and disposal activities 
potentially affec: Certification and Certification Appropriate Order of Conditions to dredge or fill will meet the substantive criteria and 
surface water quality for Dredging (314 CMR 9.00) AOC40 navigable waters or wetlands, a Chapter 91 standards cif these regulations. Remedial 

Waterways License, a USAGE permit or any activities will be designed to attain and 
major permit issued by USEPA (e.g., Clean maintain Massachusetts Water Quality 
Water Act NPDES permit), a Massachusetts Standards in affected waters. 
Division of Water Pollution Control Water 
Quality Certification is required pursuant to 
314 CMR 9.00. 
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DIRECT COSTS 

INDIRECT COSTS 

SA 6 
AOC 9 
AOC 11 
SA 12 
SA 13 
AOC 40 
AOC 41 

TABLE 8 - 25 
COST SUMMARY TABLE 

ALTERNATIVE 7: CAP IN PLACE 
ALL SEVEN DISPOSAL AREAS 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS. MA 

HEAL TH AND SAFETY 
LEGAL, ADMIN, PERMITTING 
ENGINEERING 
SERVICES DURING COr-,JSTRUCTION 

TOTAL CAPITAL (DIRECT + INDIRECT) COSTS 

OPERATION AND MAINTENANCE COSTS 
TOT AL ANNUAL O&M COSTS - 30 YRS 
TOT AL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YRS 

$ 

$ 

$ 

159,000 
3,301,000 
1,269,000 

507,000 
395,000 

1,758,000 
175,000 

378,000 
378,000 
756,000 
756,000 

9,832,000 

208,000 
13,000 



contim .. 

TABLE 8-26 
SYNOPSIS OF FEDERAL AND STATE LOCATION-SPECIFIC ARARs FOR ALTERNATIVE 8 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

R"EGULATORY ; ·:.. . LOCATION . . ' 
; ' .. -;,, •.-·... ;, 

AcTidtt To BE TAKEN : 

A\,JTiiOfUJY • CHAAACTERist1c flECUl~EMENT STATUS ·. REQUIREMENT SYNOPSIS . ' .ro AnAirt8EQ~IRL;M.E~ 
Federal Surface Waters, Fish and Wildlife Coordination Relevant and Actions that affect species/habitat require To the extent necessary, actions will be 

Endangered Species, Act [16 USC 661 et~.J Appropriate consultation with U.S. Department of taken to develop measures to prevent, 
Migratory Species AOC9 Interior, U.S. Fish and Wildlife Service, mitigate, or compensate for project related 

AOC 11 National Marine Fisheries Service, and/or impacts to habitat and wildlife. The U.S. 
SA 12 state agencies, as appropriate, to ensure Fish and Wildlife Service, acting as a 
SA 13 that proposed actions do not jeopardize review agency for the USEPA, will be kept 
AOC 4D the continued existence of the species or informed of proposed remedial actions. 
AOC41 adversely modify or destroy critical habitat. 

The effects of water-related projects on fish 
and wildlife resources must be considered. 
Action must be taken to prevent, mitigate, 
or compensate for project-related damages 
or losses to fish and wildlife resources. 
Consultation with the responsible agency is 
also strongly recommended tor on-site 
actions. 
Under 4D CFR Part 30D.38, these 
requirements apply to all response 
activities under the National Contingency 
Plan. 

Endangered Species Endangered Species Act Applicable This act requires action to avoid The protection of endangered species and 
[50 CFR Parts 17.11-17.12] SA6 jeopardizing the continued existence of their habitat will be considered during 

AOC9 listed endangered or threatened species or excavation activities and cover installation. 
AOC 11 modification of their habitat. 
SA 12 
SA 13 
AOC 4D 
AOC 41 
Consolidation 
Facility 

Federal Atlantic Flyway, Migratory Bird Treaty Act Relevant and The Migratory Bird Treaty Act protects Remedial actions will be performed to 
Wetlands, [16 USC 7D3 et~_.] Appropriate migratory birds, their nests, and eggs. A protect migratory birds, their nests, and 
Surface Waters AOC 11 depredation permit is required to take, eggs. 

possess, or transport migratory birds or 
disturb their nests, eggs, or young. 
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REGULATORY 
AUTHORITY 

Federal 

W001973.T280/36 

CHEMICAL 
MEDIUM 

Surface water 

Groundwater 

TABLE 8-27 
SYNOPSIS OF FEDERAL AND STATE CHEMICAL-SPECIFIC ARARS FOR ALTERNATIVE 8 

LANDFILL REMEDIATION FEASIBILITY STUDY 

REQUIREMENT 

Clean Water Act, Ambient 
Water Quality Criteria [40 CFR 
131; Quality Criteria for Water 
1986] 

Safe Drinking Water Act, 
National Primary Drinking 
Water Regulations, MCLs and 
MCLGs [40 CFR Parts 141.60 -
141 .63 and 141 .50 - 141 .52] 

DEVENS, MA 

STATUS 

Relevant and 
Appropriate 
AOC 11 
AOC 40 

Relevant and 
Appropriate 
AOC 40 

REQUIREMENT SYNOPSIS 

Federal Ambient Water Quality Criteria 
(AWQC) include (1) health-based criteria 
developed for 95 carcinogenic and 
noncarcinogenic compounds and (2) acute 
and chronic toxicity values for the 
protection of aquatic life. AWQC for the 
protection of human health provide 
protective concentrations for exposure from 
ingesting contaminated water and contami
nated aquatic organisms, and from 
ingesting contaminated aquatic organisms 
alone. Remedial actions involving 
contaminated surface water or discharge of 
contaminants to surface water must 
consider the uses of the water and the 
circumstances of the release or threatened 
release. 

The National Primary Drinking Water 
Regulations establish Maximum 
Contaminant Levels (MCLs) and Maximum 
Contaminant Level Goals (MCLGs) for 
several common organic and inorganic 
contaminants. MCLs specify the maximum 
permissible concentrations of contaminants 
in public drinking water supplies. MCLs 
are federally enforceable standards based 
in part on the availability and cost of 
treatment techniques. MCLGs specify the 
maximum concentration at which no known 
or anticipated adverse effect on humans 
will occur. MCLGs are non-enforceable 
health based goals set equal to or lower 
than MCLs. 

ACTION To BE TAKEN 
To ATTAIN AEat.i1ReM·ENT 

Remedial actions will be performed In a 
manner to prevent AWQC exceedances in 
surface water. Actives at AOC 11 will be 
performed to prevent AWQC exceedances in 
the Nashua River. Removal of sediment at 
AOC 40 will be performed in a manner to 
prevent AWQC exceedances in Cold Spring 
Brook Pond. Supernatant from dredged 
spoil will be monitored to prevent AWQC 
exceedances in Cold Spring Brook Pond. 

At AOC 40 the MCL for bis(2-
ethylhexyl)phthalate will be met under 
average scenarios, and the MCL for arsenic 
will be met under average and maximum 
scenarios. MCLs are not exceeded at Patton 
Well. 
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TABLE 8-28 
SYNOPSIS OF FEDERAL AND STATE ACTION-SPECIFIC ARARS FOR ALTERNATIVE 8 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

REGULATORY 
.. ;. ,. . 

• ' AcnoN' to BE. TAKEN To . " 
' 

AUTHORITY ACTION REQUIREMENT STATUS REQUIREMENT SYNOPSIS 
' ' 

. • • ATi'AIN 'REQUIREMENT 
, 

Federal Construction over /in Rivers and HarbC1rs Act of 1899 Relevant and Section 1 O of the Rivers and Harbors Act of Excavating, filling, and disposal activities 
navigable waters. (33 USC 401 et~~-] Appropriate 1899 requires an authorization from the will be conducted to meet the substantive 

AOC40 Secretary of the Army, acting through the criteria and standards of these regulations. 
U.S. Army Corps of Engineers (USACE), for 
the construction of any structure in or over 
any "navigable waler of the U.S."; the 
excavation from or deposition of material in 
such waters, or any obstruction of alteration 
in such waters. 

Control of surface Clean Water Act NPDES Permit Relevant and The National Pollutant Discharge Elimination Construction activities will be controlled to 
water runoff, Program (40 CFH 122,125] Appropriate System (NPDES) permit program specifies meet USEPA discharge requirements. On-
Direct discharge to AOC9 the permissible concentration or level of site discharges will meet the substantive 
surface water AOC 11 contaminants in the discharge from any requirements of these regulations. 

AOC 40 point source, including surface runoff, to 
Consolidation waters of the United States. 
Facility 

State Solid Waste Landfill Massachusetts Solid Waste Relevant and These regulations outline the requirements Final closure and post-closure plans will be 
Construction, Management Regulations [310 Appropriate for construction, operation, closure, and prepared and submitted to satisfy the 
Operation, Closure, CMR 19.000] AOC9 post closure at solid waste management requirements of 310 CMR 19.021 for all 
and Post-Closure AOC 11 facilities in !he Commonwealth of disposal areas; however, only debris 
Care SA 12 Massachusetts. removal is proposed for AOC 11 . 

SA 13 
Consolidation The consolidation landfill for SA 6, AOC 9, 
Facility SA 12, SA 13, AOC 40, and AOC 41 will be 

constructed , operated, and closed in 
conformance with the regulations at 310 
CMR 19.000. 

Activities that , Massachusetts Water Quality Relevant and For activities that require a MADEP Wetlands Excavation, filling, and disposal activities 
potentially affect Certification and Certification Appropriate Order of Conditions to dredge or fill will meet the substantive criteria and 
surface water quality for Dredging [314 CMR 9.00] AOC40 navigable waters or wetlands, a Chapter 91 standards of these regulations. Remedial 

Waterways License, a USAGE permit or any activities will be designed to attain and 
major permit issued by USEPA (e.g., Clean maintain Massachusetts Water Quality 
Water Act NPDES permit), a Massachusetts Standards in affected waters. 
Division of Water Pollution Control Water 
Quality Certification is required pursuant to 
314 CMR 9.00. 
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DIRECT COSTS 

TABLE 8 - 29 
COST SUMMARY TABLE 

ALTERNATIVE 8: LIMITED REMOVAL AT AOC 11; 
EXCAVATE AND CONSOLIDATE AOCs 9, 40, & 41, SA 6, 12, & 13 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

LIMITED REMOVAL AT AOC 11 
EXCAVATE AND CONSOLIDATE 

SA6 

INDIRECT COSTS 

AOC 9 
SA 12 
SA 13 
AOC 40 
AOC 41 
CONSOLIDATION LANDFILL CONSTRUCTION 

HEALTH AND SAFETY 
LEGAL, ADMIN, PERMITTING 
ENGINEERING 
SERVICES DURING CONSTRUCTION 

TOTAL CAPITAL (DIRECT + INDIRECT) COSTS 

OPERATION AND MAINTENANCE COSTS 
TOTAL ANNUAL O&M COSTS FOR AOC 11 - 2 YRS 
TOTAL ANNUAL O&M COSTS CONSOLIDATION LANDFILL - 30 YRS 
TOTAL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 - 5 YRS 

$ 

$ 

44,000 
64,000 

3,835,000 
490,000 
502,000 

3,370,000 
93,000 

5,240,000 

682,000 
682,000 

1,364,000 
1,364,000 

$ 17,730,000 

$ 4,000 
23,000 
29,000 



' continL. 

REGULATORY 
AlTTHORIJY 

Federal 

W001973.T280/39 

. LOCATION 
CHARACTERISTIC 

Surface Waters, 
Endangered Species, 
Migratory Species 

Endangered Species 

Atlantic Flyway, 
Wetlands, 
Surface Waters 

TABLE 8-30 
SYNOPSIS OF FEDERAL AND STATE LOCATION-SPECIFIC ARARs FOR ALTERNATIVE 9 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

-
' ' • AariON-_"fo"-BE TAKEN ;. .,-. ~· .. 

- .. , 
REQUIREMENT SYNOPSIS' ·.· REQUIREMENT StATIJS ,,· ',~f g.l+:fT~ik)=leauiR~~rn- h 

Fish and Wildlife Coordination Relevant and Actions that affect species/habitat require To the extent necessary, actions will be 
Act [16 USC 661 et~.] Appropriate consultation with U.S. Department of taken to develop measures to prevent, 

AOC9 Interior, U.S. Fish and Wildlife Service, mitigate, or compensate for project related 
AOC 11 National Marine Fisheries Service, and/or • Impacts to habitat and wildlife. The U.S. 
SA 12 state agencies, as appropriate, to ensure Fish and Wildlife Service, acting as a 
SA 13 that proposed actions do not jeopardize review agency for the USEPA, will be kept 
AOC 40 the continued existence of the species or informed of proposed remedial actions. 
AOC41 adversely modify or destroy critical habitat. 

The effects of water-related projects on fish 
and wildlife resources must be considered. 
Action must-be taken to prevent, mitigate, 
or compensate for project-related damages 
or losses to fish and wildlife resources. 
Consultation with the responsible agency is 
also strongly recommended for on-site 
actions. 
Under 40 CFR Part 300.38, these 
requirements apply to all response 
activities under the National Contingency 
Plan. 

Endangered Species Act Applicable This act requires action to avoid The protection of endangered species and 
(50 CFR Parts 17.11-17.12] SA6 jeopardizing the continued existence of their habitat will be considered during 

AOC9 listed endangered or threatened species or excavation activities and cover installation. 
AOC 11 modification of their habitat. 
SA 12 
SA 13 
AOC 40 
AOC 41 
Consolidation 
Facility 

Migratory Bird Treaty Act Relevant and The Migratory Bird Treaty Act protects Remedial actions will be performed to 
(16 USC 703 et~.) Appropriate migratory birds, their nests, and eggs. A protect migratory birds, their nests, and 

AOC 11 depredation permit is required to take, eggs. 
possess, or transport migratory birds or 
disturb their nests, eggs, or young. 
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TA&cc 8-31 
SYNOPSIS OF FEDERAL AND STATE CHEMICAL-SPECIFIC ARARs FOR ALTERNATIVE 9 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

REGULATORY CHEMICAL " Aci10N· To BE TAKEN 
AUTHORITY MEDIUM REQUIREMENT STATUS REQUIREMENT SYNOPSIS To ATTAIN ReaO!Rl;r.'IENT. 

Federal Surface water Clean Water Act, Ambient Relevant and Federal Ambient Water Quality Criteria Remedial actions will be performed in a 
Water Quality Criteria [40 CFR Appropriate (AWQC) Include (1) health-based criteria manner to prevent AWQC exceedances in 
131; Quality Criteria for Water AOC 11 developed for 95 carcinogenic and surface water. Actives at AOC 11 will be 
1986] AOC 40 noncarcinogenic compounds and (2) acute performed to prevent AWQC exceedances in 

and chronic toxicity values for the the Nashua River. Removal of sediment at 
protection of aquatic life. AWQC for the AOC 40 will be performed in a manner to 
protection of human health provide prevent AWQC exceedances in Cold Spring 
protective concentrations for exposure from Brook Pond. Supernatant from dredged 
ingesting contaminated water and contami- spoil will be monitored to prevent AWQC 
nated aquatic organisms, and from exceedances in Cold Spring Brook Pond. 
ingesting contaminated aquatic organisms 
alone. Remedial actions involving 
contaminated surface water or discharge of 
contaminants to surface water must 
consider the uses of the water and the 
circumstances of the release or threatened 
release. 

Groundwater Safe Drinking Water Act, Relevant and The National Primary Drinking Water At AOC 40 the MCL for bis(2-
National Primary Drinking Appropriate establish Maximum Contaminant Levels ethylhexyl)phthalate will be met under 
Water Regulations, MCLs and AOC40 (MCLs) and Maximum Contaminant Level average scenario, and the MCL for arsenic 
MCLGs {40 CFR Parts 141.60 - Goals (MCLGs) for several common organic will be met under average and maximum 
141.63 and 141 .50 - 141.52) and inorganic contaminants. MCLs specify scenario. MCLs are not exceeded at Patton 

the maximum permissible concentrations of Well. 
contaminants in public drinking water 
supplies. MCLs are federally enforceable 
standards based in part on the availability 
and cost of treatment techniques. 
MCLGs specify the maximum concentration 
at which no known or anticipated adverse 
effect on humans will occur. MCLGs are 
non-enforceable health based goals set 
equal to or lower than MCLs. 
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TABLE 8-32 
SYNOPSIS OF FEDERAL AND STATE ACTION-SPECIFIC ARARs FOR ALTERNATIVE 9 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

REGULATORY ACTION To 'ee °TAKEN to 
AUTHORITY ACTION REQUIREMENT StATUS AEQUIRl=MENT SVNOPSI$ .•. .,- Ani1rf Requ1~~eNt ., .. 

Federal Construction over/in Rivers and Harbors Act of 1899 Relevant and Section 10 of the Rivers and Harbors Act of Excavating, filling, and disposal activities 
navigable waters (33 USC 401 et~.] Appropriate 1899 requires an authorization from the will be conducted to meet the substantive 

AOC40 Secretary of the Army, acting through the criteria and standards of these regulations. 
U.S. Army Corps of Engineers (USAGE), for 
the construction of any structure In or over 
any "navigable water of the U.S."; the 
excavation from or deposition of material In 
such waters, or any obstruction of alteration 
in such waters. 

Control of surface Clean Water Act NPDES Permit Relevant and The National Pollutant Discharge Elimination Construction activities will be controlled to 
water runoff, Program [40 CFR 122,125] Appropriate System (NPDES) permit program specifies meet USEPA discharge requirements. On-
Direct discharge to AOC9 the permissible concentration or level of site discharges will meet the substantive 
surface water AOC 11 contaminants in the discharge from any requirements of these regulations. 

AOC 40 point source, including surface runoff, to 
Consolidation waters of the United States. 
Facility 

State Solid Waste Landfill Massachusetts Solid Waste Relevant and These regulations outline the requirements Final closure and post-closure plans will be 
Construction, Management Regulations [310 Appropriate for construction, operation, closure, and prepared and submitted to satisfy the 
Operation, Closure, CMR 19.000] AOC9 post closure at solid waste management requirements of 310 CMR 19.021 for all 
and Post-Closure AOC 11 facilities in the Commonwealth of disposal areas. 
Care SA 12 Massachusetts. 

SA 13 The consolidation landfill for small disposal 
Consolidation areas will be constructed, operated and 
Facility closed in conformance with the regulators 

at 310 CMR 19.000. 

Activities that Massachusetts Water Quality Relevant and For activities that require a MADEP Wetlands Excavation, filling, and disposal activities 
potentially affect Certification and Certification Appropriate Order of Conditions to dredge or fill will meet the substantive criteria and 
surface water quality for Dredging [314 CMR 9.00] AOC 40 navigable waters or wetlands, a Chapter 91 standards of these regulations. Remedial 

Waterways License, a USAGE permit or any activities will be designed to attain and 
major permit issued by USEPA (e.g., Clean maintain Massachusetts Water Quality 
Water Act NPDES permit), a Massachusetts Standards in affected waters. 
Division of Water Pollution Control Water 
Quality Certification is required pursuant to 
314 CMR 9.00. 
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DIRECT COSTS 

INDIRECT COSTS 

TABLE 8 - 33 
COST SUMMARY TABLE 

ALTERNATIVE 9: EXCAVATE AND CONSOLIDATE ALL DEBRIS AREAS 

SA6 
AOC 9 
AOC 11 . 
SA 12 
SA 13 
AOC 40 
AOC 41 

LANDFILL REMEDIATION FEASIBILITY STUDY 
DEVENS, MA 

CONSOLIDATION LANDFILL CONSTRUCTION 

HEAL TH AND SAFETY 
LEGAL, ADMIN, PERMITTING 
ENGINEERING 
SERVICES DURING CONSTRUCTION 

TOTAL CAPITAL (DIRECT + INDIRECT) COSTS 

OPERATION AND MAINTENANCE COSTS 
TOT AL ANNUAL O&M COSTS CONSOLIDATION LANDFILL· 30 YRS 
TOTAL ADDITIONAL ANNUAL O&M COSTS FOR AOC 40 • 5 YRS 

$ 

$ 

$ 

$ 

64,000 
3,835,000 
1,571,000 

490,000 
502,000 

3,370,000 
93,000 

5,240,000 

758,000 
758,000 

1,517,000 
1,517,000 

19,715,000 

23,000 
29,000 
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